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Please Post through January 17, 2020 

· Illinois Environmental Protection Agency (IEPA) 
Notice of Water Discharge Permit Public Hearing 

NPDES Permit No. IL0077666 &hiblt_ / 

Williamson Energy, L.L.C. 
Pond Creek Mine No. 1 

Williamson and Franklin Counties 

Public Hearing 
Wednesday, December 18, 2019 6:00pm 

Diamond Club, Rent One Park 
1000 Miners Drive 

Marion, Illinois 62959 

The Illinois EPA Bureau of Water has prepared a draft renewed National Pollutant Discharge Elimination 
System (NPDES) permit with modifications for Williamson Energy, L.L.C., whose mailing address is 
P.O. Box 300, Johnston City, IL 62951. The Pond Creek Mine facility is located approximately four 
miles east of Johnston City in Williamson and Franklin Counties and proposes to discharge into Pond 
Creek, unnamed tributaries of Pond Creek, and into the Big Muddy River. Additional information is 
available · online at https://www2.illinois.qov/epa/public-notices/npdes-notices/Pages/default.asox 
(please enter IL0077666 in the search box above "Posting Data"). 

The Illinois EPA is holding a hearing to accept comments from the public on the proposed reissuance 
of a permit with modifications for this project, prior to making a final decision on the permit application. 
Issues relevant to this proceeding include the antidegradation analysis and the applicant's compliance 
with requir(:lments of the federal Clean Water Act and Subtitles C and D, 35 Ill. Adm. Code. Issues 
related to the mining operations are not relevant in this proceeding and should be directed to the Illinois 
Department of Natural Resources, Office of Mines and Minerals. 

The applicant operates surface facilities for an underground coal mine (SIC 1222). Mine operations 
result in the discharge of alkaline and acid mine drainage. 

Comments are invited on the draft reissued permit which incorporates the following modifications: 
1. Addition of three new outfalls designated as Outfall Numbers 009, 009ES, and 011; 
2. Incorporation of various mining operation and drainage control plan revisions; 
3. Incorporation of 229.78 acres for new Disposal Area Number 3; 
4. Incorporation of 70.7 acres for a pipeline to the Big Muddy River: 
5. Incorporation of 145.32 acres for Incidental Boundary Revisions (IBR's). 
6. Addition of bi-annual metals monitoring for Outfall Numbers 006, 007, 008, 009, 009ES, and 011; 

and, 
7. Incorporation of previously-issued State Construction and Operating Permits. 

The Illinois EPA has made a tentative detem,ination to reissue this NPDES permit with modifications 
for discharge into waters of the state in accordance with 35 Ill. Adm. Code Subtitle C (Water Pollution), 
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Subtitle D (Mine Related Water Pollution), the Illinois Environmental Protection Act and the federal 
Clean Water Act. The draft NPDES permit and the public notice/fact sheet were public noticed on July 
12, 2019. The antidegradation assessment, which is part of the public notice, and other documents for 
this proceeding can be viewed on the IEPA website: https://www2.illinois.gov/epa/public-notices/npdes
notices/Pages/default.aspx (please enter IL0077666 in the search box above "Posting Data"). 

The draft permit, public notice/fact sheet, the regulations governing the conduct of the hearing and other 
documents can be reviewed and copied at the Illinois EPA, 1021 N. Grand Avenue East, Springfield, 
Illinois; 217-782-0610. Please call ahead for an appointment. 

For information or requests about the draft permit, please contact: Barb Lieberoff, Office of Community 
Relations, Illinois EPA, 1021 N. Grand Ave. East, P.O. Box 19276, Springfield, IL 62794-9276, 217/524-
3038 or by email at barb.lieberoff@illinois.gov 

The hearing will be conducted under 35 Ill. Adm. Code 166 in accordance with provisions of 35 Ill. Adm. 
Code 309.115 through 309.119. Requests for special needs interpreters must be made to the Illinois 
EPA hearing officer by November 22, 2019. The hearing record is a file containing the hearing transcript 
and written comments. Written comments must be physically received by January 17, 2020; 
mailed comments must be postmarked in sufficient time to arrive at Illinois EPA by January 17, 
2020 when the hearing record closes. 

E-mails with written comments must be sent to epa.publichearingcom@illinois.gov and should specify 
Pond Creek Mine or IL0077666 in the subject line. Email comments originating on third party systems 
or servers intended for submittal of multiple emails of the same or nearly the same content will not be 
accepted without prior written approval from the hearing officer, Christine Zeivel, 
Christine.Zeivel@illinois.gov. Comments need not be notarized and should be sent to: 

Barb Lieberoff, Mail Code #5 
Re: Pond Creek Mine NPDES 
Illinois Environmental Protection Agency 
1021 North Grand Avenue East 
P. 0. Box 19276 
Springfield, IL 62794-9276 
Phone 217-524-3038 

email comments: epa.publichearingcom@illinois.gov 
TDD (hearing impaired) 866/273-5488 
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Please Post through January 17, 2020 

Illinois Environmental Protection Agency (IEPA) 
Notice of Water Discharge Permit Public Hearing 

NPDES Permit No. IL0077666 

Williamson Energy, L.L.C. 
Pond Creek Mine No. 1 

Williamson and Franklin Counties 

Public Hearing 
Wednesday, December 18, 2019 6:00pm 

Diamond Club, Rent One Park 
1000 Miners Drive 

Marion, Illinois 62959 

The Illinois EPA Bureau of Water has prepared a draft renewed National Pollutant Discharge Elimination 
System (NPDES) permit with modifications for Williamson Energy, L.L.C., whose mailing address is 
P.O. Box 300, Johnston City, IL 62951. The Pond Creek Mine facility is located approximately four 
miles east of Johnston City in Williamson and Franklin Counties and proposes to discharge into Pond 
Creek, unnamed tributaries of Pond Creek, and into the Big Muddy River. Additional information 
is available online at https://www2.illinois.gov/epa/public-notices/Pages/npdes-individual
notices.aspx (please enter IL0077666 in the search box above "Posting Data"). 

The Illinois EPA is holding a hearing to accept comments from the public on the proposed 
reissuance of a permit with modifications for this project, prior to making a final decision on the permit 
application. Issues relevant to this proceeding include the antidegradation analysis and the applicant's 
compliance with requirements of the federal Clean Water Act and Subtitles C and D, 35 Ill. Adm. 
Code. Issues related to the mining operations are not relevant in this proceeding and should be 
directed to the Illinois Department of Natural Resources, Office of Mines and Minerals. 

The applicant operates surface facilities for an underground coal mine (SIC 1222). Mine operations 
result in the discharge of alkaline and acid mine drainage. 

Comments are invited on the draft reissued permit which incorporates the following modifications: 
1. Addition of three new outfalls designated as Outfall Numbers 009, 009ES, and 011; 
2. Incorporation of various mining operation and drainage control plan revisions; 
3. Incorporation of 229.78 acres for new Disposal Area Number 3; 
4. Incorporation of 70.7 acres for a pipeline to the Big Muddy River; 
5. Incorporation of 145.32 acres for Incidental Boundary Revisions (I BR's). 
6. Addition of bi-annual metals monitoring for Outfall Numbers 006, 007, 008, 009, 009ES, and 011; 

and, 
7. Incorporation of previously-issued State Construction and Operating Permits. 

The Illinois EPA has made a tentative determination to reissue this NPDES permit with modifications 
for discharge into waters of the state in accordance with 35 Ill. Adm. Code Subtitle C (Water Pollution), 
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Subtitle D (Mine Related Water Pollution), the Illinois Environmental Protection Act and the federal 
Clean Water Act. The draft NPDES permit and the public notice/fact sheet were public noticed on July 
12, 2019. The antidegradation assessment, which is part of the public notice, and other documents for 
this proceeding can be viewed on the IEPA website: https://www2.illinois.gov/epa/public-notices/Pages/ 
npdes-individual-notices.aspx (please enter IL0077666 in the search box above "Posting Data"). 

The draft permit, public notice/fact sheet, the regulations governing the conduct of the hearing and other 
documents can be reviewed and copied at the Illinois EPA, 1021 N. Grand Avenue East, Springfield, 
Illinois; 217-782-0610. Please call ahead for an appointment. 

For information or requests about the draft permit, please contact: Barb Lieberoff, Office of Community 
Relations, Illinois EPA, 1021 N. Grand Ave. East, P.O. Box 19276, Springfield, IL 62794-9276, 217/524-
3038 or by email at barb.lieberoff@illinois.gov 

The hearing will be conducted under 35111. Adm. Code 166 in accordance with provisions of 35111. Adm. 
Code 309.115 through 309.119. Requests for special needs interpreters must be made to the Illinois 
EPA hearing officer by November 22, 2019. The hearing record is a file containing the hearing transcript 
and written comments. Written comments must be physically received by January 17, 2020; 
mailed comments must be postmarked In sufficient time to arrive at Illinois EPA by January 17, 
2020 when the hearing record closes. 

E-mails with written comments must be sent to epa.publichearingcom@illinois.gov and should specify 
Pond Creek Mine or IL0077666 in the subject line. Email comments originating on third party systems 
or servers intended for submittal of multiple emails of the same or nearly the same content will not be 
accepted without prior written approval from the hearing officer, Christine Zeivel, 
Christine.Zeivel@illinois.gov. Comments need not be notarized and should be sent to: 

Barb Lieberoff, Mail Code #5 
Re: Pond Creek Mine NPDES 
Illinois Environmental Protection Agency 
1021 North Grand Avenue East 
P. 0. Box 19276 
Springfield, IL 62794-9276 
Phone 217-524-3038 

email comments: epa.publichearingcom@illinois.gov 
TDD (hearing impaired) 866/273-5488 
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NPDES Permit No. IL0077666 
Notice No. 7516c 

Public Notice Beginning Date: July 12, 2019 

Public Notice Ending Date: August 12, 2019 

National Pollutant Discharge Elimination System (NPDES) 
Permit Program 

Draft Renewed NPDES Pe!'lllit to Discharge into Waters of the State 

Public Notice/Fact Sheet Issued By: 

Illinois Environmental Protection Agency 
Bureau of Water, Division of Water Pollution Control 

Permit Section 
1021 North Grand Avenue East 

Post Office Box 19276 
Springfield, Illinois 62794-9276 

217/782-0610 

Bxhlblt __ 3_- .....,__ 

Name and Address of Discharger: Name and Address of Facility: 

Williamson Energy, LLC 
P.O. Box300 
Johnston City, Illinois 62951 

Williamson Energy, LLC 
Pond Creek Mine 
4 miles east of Johnston City, Illinois 
(Williamson and Franklin Counties) 

The Illinois Environmental Protection Agency (IEPA or Agency) has made a tentative determination to issue an NPDES permit to 
discharge into waters of the state and has prepared a draft permit and associated fact sheet for the above named discharger. The 
Public Notice period will begin and end on the dates indicated in the heading of this Public Notice/Fact Sheet. Comments will be 
accepted until midnight of the Public Notice period ending date indicated above, unless a request for an extension of the original 
comment period is granted by the Agency. Interested persons are invited to submit written comments on the draft permit to the IEPA 
at the above address. Commenters shall provide his or her name, address and the nature of the issues raised and the evidence 
supporting those issues. Commenters may include a request for public hearing. The NPDES permit and notice number(s) must 
appear on each comment page. 

The application, engineer's review notes, Public Notice/Fact Sheet, draft permit, comments received, and other documents are 
available for inspection and may be copied at the IEPA between 9:30 a.m. and 3:30 p.m. Monday through Friday when scheduled by 
the interested person. 

As provided in 35 Ill. Adm. Code 309.115(a) any person may submit a request for a public hearing and if such written comments or 
requests indicate a significant degree of public interest in the draft permit. the permitting authority may, at its discretion, hold a public 
hearing. The Agency shall issue public notice of such hearing no less than thirty (30) days prior to the date of such hearing in the 
manner described by 35 Ill. Adm. Code 309.109 through 309.112 for public notice. The Agency's responses to written and/or oral 
comments will be provided in the Responsiveness Summary provided when the final permit is issued. 

The applicant proposes additional surface facilities area to an existing underground coal mine (SIC 1222). Mine operations result in 
the discharge of alkaline and acid mine drainage. 

Public comments are invited on the entire draft permit. The following proposed modifications were incorporated into this Permit 
renewal: 

Incorporated three (3) new outfalls designated as Outfall Nos. 009, 009ES and 011. 

Various mining operation and drainage control plan revisions. 

229. 78 acres incorporated for new Refuse Disposal Area No. 3. 

70. 7 acres incorporated for the pipeline to the Big Muddy River. 

145.32 acres for various !BR's for additional permit area. 

Addition of bi-annual metals monitoring of discharges from Outfall Nos. 006, 007, 008,009, 009ES and 011. 

Incorporated previously issued State Construction and Operating Permits (Subtitle D Permits). 
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Public Notice/Fact Sheet - Page 2 - NPDES Permit No. IL0077666 

This facility has eight (8) existing discharges which are located in Williamson County, Illinois. The following information identifies the 
discharge points and receiving streams: 

Receiving Latitude Longitude 
Outfall Stream (North) (Westl 

001 Unnamed tributary of Pond Creek 37• 50' 59.2" as· 49' 37.5" 
002 Unnamed tributary of Pond Creek 37° 50' 26.0" aa· 49' 51.5" 
003 Unnamed tributary of Pond Creek 37• 50' 26.0" as· 49' 58.0" 
004 Unnamed tributary of Pond Creek 37' 50' 25.0" BB" 49' 56.6" 
005 Unnamed tributary of Pond Creek 37' 50' 9.1" 88' 50' 00.0" 
006 Unnamed tributary of Pond Creek 37' 50' 28.4" aa· 50· 40.6" 
007 Unnamed tributary of Pond Creek 37• 50' 29.5" 88' 49' 34.0" 
008 Unnamed tributary of Pond Creek 37• 50' 31.4" 88' 49' 33.9" 

The stream segment NG-02 of Pond Creek receiving the flow from the unnamed tributary into which Outfall 001, 002, 003, 004, 005, 
006, 007 and 008 discharges is not on the 2016 303(d) list of impaired waters. 

Application is made for three (3) new discharges which are located in Williamson and Franklin Counties, Illinois. The following 
information identifies the discharge points and receiving streams: 

Receiving Latitude Longitude 
Outfall Stream (North) (Westl 

009 Pond Creek 37° 51' 16.1" 88° 49' 25.5" 

009ES Unnamed tributary to Pond Creek 37' 50' 52.3" as· 48' 43. 7" 

011 Big Muddy River 37' 52' 37" 89° 01' 49' 

The stream segment NG-02 of Pond Creek receiving the discharge from Outfalls 009 and 009ES is on the 2016 303(d) list of impaired 
waters. 
The following parameters have been identified as the pollutants causing impairment. 

Outfall 

009,009ES 

Pollutant 

Alteration in stream-side or littoral vegetative cover 
Changes in stream depth and velocity patterns 
Chlorides 
Loss of instream cover, dissolved oxygen, 
Sedimentation/siltation 

The stream segment N-11 of Big Muddy River receiving the discharge from Outfall 011 is on the draft 2016 303(d) list of impaired 
waters. The following parameters have been identified as the pollutants causing impairment. 

Outfall 

011 

Pollutant 

Iron, Oxygen, dissolved; 
Sedim entation/Sillation 
Total Suspended Solids (TSS) 
Mercury, Polychlorinated biphenyls 
Fecal Coliform 
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Public Notice/Fact Sheet • Page 3 • NPDES Permit No. IL0077666 

The alkaline mine discharge from this facility shall be monitored and limited at all times as follows: 

Outfalls: 001, 002, 003, 004, 005 

Parameters 
Total 

Discharge Suspended Solids lron(total} pH Alkalinity/ Sulfate Chlofide 
Cadmium 

Hardness Flow SeWeable 
Condition (3) (3) (4) (3) Acidity (1) (mgR) (Cd) 

(5) (MGD} Solids ,, "'"' (mom (S.U.) (3) (mgnJ (mgn) (2) 
30doy dai,)' JO day daily (6) (min} aveume maicimurn averaae mu:tmun 

Monitor 
Measure 

I 35 70 3.0 6.0 6.5-9.0 Alk,>Acid 1250 500 0.0144 When . 
only 

Samplinq 

Monitor 
Measure 

II . . 6.0-9.0 1250 500 
only 

When 05 
Samolina 

Monitor Measure 
Ill . 6.0-9.0 1250 500 

only 
When 

Sampling 

Monitor 
Measure 

IV 35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 0.0144 
only 

When 
Samolina 

Dry weather discharge (base flow or mine pumpage) from the outfall. 

II In accordance with 35 Ill. Adm. Code 406.110(a), any discharge or increase in the volume of a discharge caused by precipitation 
'Nithin any 24-hour period less than or equal to the 10-year, 24 hour precipitation event (or snowmelt of equivalent volume) shall 
comply with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event 
for this area is considered to be 5.21 inches. 

111 In accordance with 35 Ill. Adm. Code 406.110( d), any discharge or increase in volume of a discharge caused by preci pilation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmell of equivalent volume) shall comply 
with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition I 
to which the outfall discharge has reverted. 

(1) Sulfate water quality standards and effluent limitations determined in accordance with 35111. Adm. Code 302.208(h). 
(2) Settleable solids are monitored only as a result of a discharge due to precipitation events which exceed a predetermined 24-hour 

duration or snowmelt total. Settleable solids effluent limitations for alkaline mine discharges are contained in 35 Ill. Adm. Code 
406.110. 

(3) Effluent standards for mine discharges are contained in 35 Ill. Adm. Code 406.106. 
(4) Discharges from Outfall 001, 002, 003, 004 and 005 are subject to a 30-day average effluent limitation for Iron of 3.0 mg/I. Daily 

maximum effluent concentrations are calculated as twice the 30-day average. 
(5) Hardness monitoring is required to determine the appropriateness of the sulfate permit limit. 
(6) The Cadmium water quality standards and effluent limitations determined in accordance with 35 Ill. Adm. Code 302.208(h). 



R02805

Public Notice/Fact Sheet - Page 4 - NPDES Permit No. IL0077666 

The acid mine discharge from this facility shall be monitored and limited at alt times as follows: 

Outfalls: 006, 007 

Parameters 
Tolal 

Discharge Suspended Solids Iron (total) pH Alkalinity/ Sulfate Chloride Cadmium Mn Hardness Flow Se1tleable 
Condition ,~!1, (3) (4) (Cdl 

/ma/Ll 
(31 Acidity (1) (mg/L) 

(mgnJ 
(total) (51 (MGDJ Solids 

JO day d~ly 30day d~ity 
(S.U.J (3) (mg/L) 

(6) 
(mg/L) (2) 

aver- mmumUTI ave,aae mu1m._.., (min) 

Monitor Measure 
I 35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 0.0144 1.0 

only When 
Samolino 
Measure 

II - 6.0-9.0 . 1250 500 Monitor . 
only When 0.5 

Samplina 

Monitor Measure 
Ill . 6.0-9.0 1250 500 . When only 

Samolino 

Monitor 
Measure 

IV 35 70 3.0 6.0 6.5•9.0 Alk.>Acid 1250 500 0.0144 1.0 only When 
Samplina 

Dry weather discharge (base flow or mine pumpage) from the outfall. 

II In accordance with 35 Ill. Adm. Code 406.110(b), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 1-year, 24-hours precipitation event, but less than or equal to the 10-year, 24 hour 
precipitation event (or snowmelt of equivalent volume) shall comply with the indicated limitations instead of those in 35 IIJ. Adm. 
Code 406.106(b). The 1-year, 24-hour precipitation event for this area is considered to be 2.97 inches. 

Ill In accordance with 35 fll. Adm. Code 406.110(d), any discharge or increase in volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hours precipitation event for this 
area is considered to be 5.21 inches. 

JV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition I 
to which the outfall discharge has reverted. 

(1) Sulfate water quality standards and effluent limitations determined in accordance with 35 Ill. Adm. Code 302.208(h). 
(2) Setdeable solids are monitored only as a result of a discharge due to precipitation events which exceed a predetermined 24-hour 

duration or snowmelt total. Settleable solids effluent limitations for acid mine drainage discharges are contained in 35 Ill. Adm. 
Code 406.110(b), (c), and (d). 

(3) Effluent limitations for mine discharges are contained in 35111. Adm. Code 406.106. 
(4) Discharges from Outfall 006 and 007 are subject to a 30-day average effluent limitation for Iron of 3.0 mg/I. Daily maximum 

effluent concentrations are calculated as twice the 30-day average. 
(5) Hardness monitoring is required to determine the appropriateness of the sulfate permit limitation. 
(6) The Cadmium water quality standards and effluent limitations determined in accordance with 35 Ill. Adm. Code 302.208(h). 

. 
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Public Notice/Fact Sheet - Page 5 - NPDES Pennit No. IL0077666 

The acid mine discharge from this facility shall be monitored and limited at all times as follows: 

Outfall: 008 

Parameters 
Total 

Discharge Suspended Solids Iron (lolal) pH Alkalinity/ Sullale Chloride Mn Hardness Flow Seltleable 
Condition (3) (31(4) (3) Acidily (11 (mg/L) (lolal) (5) (MGD) Solids rma/U Cma/Ll (S.U.) (3) (mg/L) (mgll) (2) 30day d~ily 30day deiily 

averaae ma:amlnl averaae maximum (min) 

Monitor Measure 
I 35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 1.0 When -only 

Sam0linq 

Monitor Measure 
II 6.0-9.0 1250 500 only When 0.5 

Samolinq 

Monitor Measure 
Ill 6.0-9.0 1250 500 When . 

only 
Sampling 

Monitor Measure 
IV 35 70 3.0 6.0 6.5•9.0 Alk.>Acid 1250 500 1.0 

only 
When -

Sam0lina 

Dry weather discharge (base flow or mine pumpage) from the outfall. 

II In accordance with 35111. Adm. Code 406.11 0(b), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 1-year, 24-hours precipitation event, but less than or equal to the 10-year, 24 hour 
precipitation event (or snowmelt of equivalent volume) shall comply with the indicated limitations instead of those in 35 Ill. Adm. 
Code 406.106(b). The 1-year, 24-hour precipitation event for this area is considered to be 2.97 inches. 

Ill In accordance with 35 Ill. Adm. Code 406.110(d), any discharge or increase in volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hours precipitation event for this 
area is considered to be 5.21 inches. 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition I 
to which the outfall discharge has reverted. 

(1) Sulfate water quality standards and effluent limitations detennined in accordance with 35 Ill. Adm. Code 302.208(h). 
(2) Settleable solids are monitored only as a result of a discharge due to precipitation events which exceed a predetermined 24-hour 

duration or snowmelt total. Settleable solids effluent limitations for acid mine drainage discharges are contained in 35 Ill. Adm. 
Code 406.110(b), (c), and (d). 

(3) Effluent limitations for mine discharges are contained in 35 Ill. Adm. Code 406.106. 
(4) Discharges from Outfall 008 are subject to a 30-day average effluent limitation for Iron of 3.0 mg/I. Daily maximum effluent 

concentrations are calculated as twice the 30-day average. 
(5) Hardness monitoring is required to determine the appropriateness of the sulfate permit limitation. 
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Public Notice/Fact Sheet - Page 6 - NP DES Permit No. IL0077666 

The alkaline mine discharge from this facility shall be monitored and limited al all times as follows: 

Outfall: 009 

Parameters 
Total 

Mn Suspended Solids lron(total) pH Alkalinily/ Sulfale Chloride (total) Hardness Copper Flow 
(3) (3)(4) (3) Acidity (1) (mg/L) (mg/L) (51 (CUI (MGD) 

lma/Ll lm1 /Ll (S.U.) (3) (mg/L) (mg/L) 
30day dMly 30day daily 30day daily 

averaae maurm,n averaae mu.imum everaae muim-.m 

Manilor Measure 
35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 2.0 4.0 0.0245 When only 

Samolina 
See 

Measure 
- 6.0-9.0 1250 Special Monilor 

When Condition only 
Sampling No.14 

See 
Measure 

6.0-9.0 1250 Special - Monitor 
When Condition only 

Sampling No.14 
See 

Measure 
35 70 3.0 6.0 6.0-9.0 Alk.>Acid 1250 Special 2.0 4.0 Monitor 

0.0245 When Condition only Sampling No.14 

Dry weather discharge (base flow or mine pumpage) from the outfall at times of "low flow'' or "no flow'' conditions in the receiving 
stream as defined in Special Condition No. 14. 

II In accordance with 35 Ill. Adm. Code 406.110(a), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period less than or equal lo the 10-year, 24 hour precipitation event (or snowmell of equivalent volume) shall 
comply with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event 
for this area is considered to be 2.97 inches. 

Ill In accordance with 35 Ill. Adm. Code 406.110(d), any discharge or increase in volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. At such time that receiving 
stream flow subsides to the degree that the mixing ratio specified in Special Condition No. 14 is not available, monitoring 
requirements and permit limitations shall revert to Discharge Condition I. 

(1) Sulfate water quality standards and effluent limitations determined in accordance with 35111. Adm. Code 302.208(h). 
(2) Settleable solids are monitored only as a result of a discharge due to precipitation events which exceed a predetermined 24--hour 

duration or snowmelt total. Settleable solids effluent limitations for alkaline mine discharges are contained in 35 Ill. Adm. Code 
406.110. 

(3) Effluent standards for mine discharges are contained in 35 Ill. Adm. Code 406.106. 
(4) Discharges from Outfall 009 are subject to a 30-day average effluent limitation for Iron of 3.0 mg/I. Daily maximum effluent 

concentrations are calculated as twice the 30-day average 
(5) Hardness monitoring is required to determine the appropriateness of the sulfate permit limitation. 

SetUeable 
Solids 

(2) 
(min) 

0.5 

-
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Discharge 
Condition 

I 

II 

Ill 

IV 

Public Notice/Fact Sheet· Page 7 • NPDES Permit No. IL0077666 

The alkaline mine discharge from this facility shall be monitored and limited at all times as follows: 

Outfall: 009ES 

Parameters 
Total Mn 

Suspended Solids Iron (total) pH Alkalinity/ Sulfate Chloride (tolal) Hardness Copper Flow 
(3) (3) (4) (3) Acidity (1) (m9/L) (mg/L) (5) (CU) (MGO) 

'" /Ll Im Ill 
30day dally 30day daily 

(S.U.) (3) (mg/L) 
JO day daity 

(m9IL) 

BYeraoe m&1timum averooe maxim1.m everaae maximum 

Monitor 
Measure 

35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 2.0 4.0 only 0.0245 When 
Samolina 

Monitor Measure 
- . 6.0-9.0 1250 500 - onty When 

Samolina 

Monitor 
Measure 

. 6.0-9.0 1250 500 . . When only Samnlinn 

Monitor Measure 
35 70 3.0 6.0 6.0-9.0 Alk.>Acid 1250 500 2.0 4.0 0.0245 When 

only Samolina 

Dry weather discharge {base flow or mine pumpage) from the outfall. 

l I In accordance with 35 Ill. Adm. Code 406.11 0(a), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period less than or equal to the 10-year, 24 hour precipitation event {or snowmelt of equivalent volume) shall 
comply with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event 
for this area is considered to be 2.97 inches. 

Ill In accordance with 35 Ill. Adm. Code 406.110(d), any discharge or increase in volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b ). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition I 
to which the outfall discharge has reverted. 

(1) Sulfate water quality standards and effluent limitations determined in accordance with 35 Ill. Adm. Code 302.208(h). 
(2} Settleable solids are monitored only as a result of a discharge due to precipitation events which exceed a predetermined 24-hour 

duration or snowmelt total. Settleable solids effluent limitations for alkaline mine discharges are contained in 35 Ill. Adm. Code 
406.110. 

(3) Effluent standards for mine discharges are contained In 35 Ill. Adm. Code 406.106. 
(4) Discharges from Outfall 009ES are subject to a 30-day average effluent limitation for Iron of 3.0 mg/I. Daily maximum effluent 

concentrations are calculated as twice the 30-day average 
(5) Hardness monitoring is required to determine the appropriateness of the sulfate permit limitation. 

Settleable 
Solids 

(2) 
(ml/I) 

-

0.5 

-



R02809

Public Notice/Fact Sheet - Page 8 - NPDES Pennit No. IL0077666 

The alkaline mine discharge from this facility shall be monitored and limited at all times as follows: 

Outfall: 011 

Parameters 
Total Mn 

Suspende<:I Solids Iron (total I pH Alkalinity/ Sulfate Chloride (total) 

30day 
ev"eraae 

35 

(1) (2) (3) Acidity (5) (mg~I (mg/I) Hardness Nickel Copper Flow 
lmonl lm,nl (S.U.) (41 (mgnt (2) (6) (m9'l) (mg/l) (MGDJ 

daily 30day dally 30day d~ly 
m4\1timum 8'1erane maximum average ma,umwn 

See See See See Measure 
70 3.0 6.0 6.0•9.0 Alk.>Acid Special Special 

2.0 4.0 
Monitor Special Special 

When Condition Condition only Condition Condition 
Sampling No.16 No 16 No.16 No.16 

For any discharge not meeting the water quality standard for any of the above parameters, such discharge shall be subject to the 
limitations and monitoring requirements of Special Condition No. 16. 

( 1) Effluent standards for Total Suspended Solids in mine discharges are established pursuant to 35 Ill. Adm. Code 406.106. 
(2) Effluent standards for Iron and Manganese are established pursuant to 35 Ill. Adm. Code 304.124. 
(3) Pursuant to 35 Ill. Adm. Code 406.106, pH shall not be less than 6.0 or greater than 9.0 S.U. 
(4) Pursuant to 35111. Adm. Code 406.106, total acidity shall not exceed total alkalinity. 
(5) Sulfate water quality standards and effluent limitations determined in accordance with 35 Ill. Adm. Code 302.208(h). 
(6) Hardness monitoring is required to detennine the appropriateness of the sulfate permit limitation. 

To assist you in identifying the location of the discharges, please refer to the attached map. The pennil area for this facility is located 
in Sections 2, 3, 4, 7, 8, 9, 10, 12, 14, 15, 16, 17, 18 and 29, Township 8 South, Range 4 East, and Sections 11, 12, 13, 35, 36, 
Township 8 South, Range 3 East, Williamson County, 3rd P.M., Illinois, and Sections 1, 2 and 12, Township 8 South, Range 2 East, 
and Sections 7, 8, 9, 11, 14, 15, 16, and 17, Township 8 South, Range 3 East, and Sections 27, 28, 29, 30, 31, 32, 34 and 35. 
Township 7 South, Range 2 East, Franklin County, 3rd P.M., Illinois. 

Iron 
(Dissolved) 

See 
Special 

Condition 
No. 16 
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Anti degradation Assessment for RDA #3 
Williamson Energy, LLC 
Pond Creek Mine 
NPDES Permit No. IL0077666 
Williamson County 

Williamson Energy, LLC -Pond Creek Mine No. 1 is creating a new Refuse Disposal Area No. 3. This proposed disposal area will tie 
into the existing Refuse Disposal Area No. 1 & 2. Associated with the new Refuse Disposal Area No. 3, a new sediment basin will be 
installed to control the rainfall that falls on the out-slopes of the sediment basin and will discharge through new Outfalls 009 and 
009ES. 

The facility is also requesting a modification to Outfall 005. The facility is proposing to slop using the geotextile tubes, which were 
operated in a no discharge configuration. The facility was using the geotextile tubes to remove fine refuse and collecting the waler 
and pumping ii to the existing refuse disposal area. Williamson Energy, LLC is requesting to modify the drainage control plan to allow 
stormwater runoff from the area lo discharge through sediment ditches and spillway, into Ditch D-SC and through Pond 005. This 
drainage pattern is not a deviation from the originally approved drainage plan. Due lo the nature of the geotextile tubes, surface water 
quality is not anticipated to be affected once the geotexlile tubes are out of service and no longer being utilized. 

To not increase chlorides and sulfates due to the construction of RDA No. 3, the mine is eliminating or reclaiming the outslopes of 
RDA No. 1 and RDA No. 2 that previously discharged through Outfalls 007 and 008. Therefore, there will not be an increase in loading 
due to the construction of RDA No. 3. 

The information in this antidegradation assessment came from the December 2014 NPDES Renewal #2 for Permit #IL0077666 report 
by Alliance Consulting, Inc. tilled "Pond Creek Mine No. 1 & Refuse Disposal Area No. 3" and the anti-degradation assessment 
provided on November 18, 2016. 

Identification and Characterization of the Affected Water Body. 

The subject facility proposed lo discharge lo Pond Creek through Outfall 009 at a point where O cfs of flow exists upstream of the 
outfalls during critical 7010 low-flow conditions. Pond Creek is classified as a General Use Water. Pond Creek is not listed as a 
biologically significant stream in the 2008 Illinois Department of Natural Resources Publication Integrating Multiple Taxa in a Biological 
Stream Rating System, nor is it given an integrity rating in that document. Pond Creek, Waterbody Segment. NG-02, is listed on the 
draft 2016 Illinois Integrated Water Quality Report and Section 303(d) List as impaired for aquatic life use with potential causes given 
as alteration in stream-side or littoral vegetative cover (non-pollutant), changes in stream depth and velocity patterns (non-pollutant). 
chlorides, loss of instream cover (non-pollutant). dissolved oxygen (non-pollutant), and sedimentation/siltation. Primary contact 
recreation and secondary contact uses are fully supported. Pond Creek is not subject to enhanced dissolved oxygen standards. 

Identification of Proposed Pollutant Load Increases or Potential Impacts on Uses. 

The mine outfalls will be classified as acid mine drainage. Suspended solids will be treated in the sedimentation ponds. Effluent 
discharged from these ponds will contain suspended solids loadings that are similar to those occurring from the land in its present 
use. Sulfates and chlorides will undergo an increase in loading to the receiving streams as a result of the mining activities. Based on 
estimated effluent concentrations for this mine, chloride and sulfate will meet water quality standards in the receiving stream based 
on the mixing provided by my December 13, 2016 water quality memo. 

Fate and Effect of Parameters Proposed for Increased Loading. 

Suspended solids discharged will eventually be incorporated into bed sediments and will continue to move downstream. Sulfate and 
chloride will remain dissolved in the water and will move through the downstream continuum. Small amounts of these substances will 
be removed by organisms as these substances are necessary for life. No adverse impacts to the receiving streams will occur as all 
water quality standards will be met. 

Purpose and Social & Economic Benefits of the Proposed Activity. 

The disposal of excess water, including the water infiltrating the mine, will allow the mine to continue to operate. The Pond Creek 
Mine is expected to generate 5 • 6 million tons of useable coal annually. According to information given in a document dated November 
18, 2016 entitled Anti-degradation Assessment. Pond Creek No. 1 Mine. NP DES Permit IL0077666, continued operation of the existing 
mine will continue to provide jobs for 203 employees with an annual payroll of approximately $18 million. In addition to these 203 
direct employees, it is estimated that another 100 persons are employed in daily work associated with the Mine's production. This 
includes truck drivers, supply and support personnel, train crews, and technical personnel. In addition, other local businesses would 
also benefit from the wealth created by the mine. The operation of the mine provides tax revenues through payroll, coal severance, 
and mineral resource taxes for the surrounding counties and the State of Illinois. The total local, state, and federal revenues generated 
by the continuation of this Mine are approximately $78 million annually. Current employment statistics indicate that the unemployment 
rate for Williamson County was 7.5%. 
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Antidegradatlon Assessment for RDA #3 
Williamson Energy, LLC 
Pond Creek Mine 
NPDES Permit No. IL0077666 
Williamson County 

Assessments of Alternatives for Less Increase In Loading or Minimal Environmental Degradation. 

Alternatives lo discharge through Outfall 009 have been evaluated by the mine company in a document dated November 18, 2016 
entitled Anti-degradation Assessment. Pond Creek No. 1 Mine, NPDES Penni! and are summarized as follows: 

Chloride and Sulfate 

Membrane Processes. Standard reverse osmosis (RO} treatment results in a waste stream of water with a high concentration of 
contaminants that is typically 25% of the flow being sent to the RO treatment system. The reject stream must still be disposed of in a 
responsible manner. Due to the disposal issue, the Membrane Process is not viable. 

Deep Well Injection of the Entire Groundwater Stream. The untreated groundwater infiltrate could be discharged directly to a deep 
well. Considering the cost and operational difficulties experienced to date for the two wells that have been installed at the nearby 
Sugar Camp Coal facility to accept 0.45 MGD each, deep well injection of the untreated groundwater infiltrate is not considered either 
applicable or feasible for the operation of the Mine. 

Discharge to P01W or Other Sources. POTWs are not designed to treat wastewaters containing dissolved substances such as 
chloride or sulfate. This option is not feasible. 

No discharge. Given the climate of Williamson County, the mine company concludes that evaporation is not a viable option for 
disposal of the stonnwaler runoff mine effluent. 

Mechanical Evaporation. Mechanical evaporation uses high temperatures and pressure to remove the water. The equipment is 
expensive to construct/install, operate, and maintain. Also, there would be materials to dispose of either in a landfill or in the Injection 
Wells that have been found to be unreliable for nearby mines. Therefore, this option is not considered either applicable or feasible for 
the operation of the mine. 

Crystallizaton. Crystallization equipment is expensive to construct/install, operate and maintain. The cost is estimated at $0.25/gallon, 
the mine company concludes that crystallization is not a viable option for disposal of the stonnwater runoff mine effluent. 

Cost Effective Sulfate Removal (CESR) process. This is a proprietary technology that uses hydrated lime and proprietary chemicals 
to precipitate gypsum, metals and ettringite. Sludge would be produced that would require landfill disposal. The proprietary technology 
is still being developed. Additionally, this method is not proven to remove chlorides. These drawbacks make the CESR process 
infeasible for use at the coal mine. 

Chemical Precipitation. Alkaline chemicals may be added to acid mine effluent to precipitate metals. The sludge produced must be 
disposed of and in some cases will contain hazardous materials added to the wastewater to attain precipitation. The additives used 
require mining in their own right. The water discharged may contain these additives, such as aluminum, in elevated concentrations. 
Additionally, this method is not proven to remove chlorides. These drawbacks make chemical precipitation infeasible. 

Sedimentation/Siltation 

Sedimentation. The facility is proposing to pump the groundwater infiltration to a Water Staging Cell where the water will have an 
opportunity for solids to settle out. The water will then be discharged to the Big Muddy River though the diffuser. 

Use alternate sediment control and treatment devices. Alternatives to the use of sediment control ponds exist for control of discharge 
of setlleable solids. Such alternatives include chemical soil stabilizers, erosion control blankets, geotexlile filter bags, fiber rolls, silt 
fencing, straw mulch, straw bale dikes, and temporary seeding. These measures are aimed at minimization of the generation of 
settable solids. Most of these measures have been used previously during the construction and operations and in accordance with 
the current pennit, as supplemental treatment and prevention of generation of settable solids. The use of alternative sediment control 
measures is considered practical and cost effective for the treatment and control of surlace runoff in conjunction with sediment control 
ponds. However, the use of these practices to eliminate the proposed sediment control ponds is not feasible. Instead, ii is being 
proposed that these BMPs be incorporated into the proposed alternative as needed. 

No discharge. Given the climate of Williamson County, the mine company concludes that evaporation is not a viable option for 
disposal of the stonnwater runoff mine effluent. 

Filtration. Filtration is a technology that is not feasible for the proposed facility because: filtration is much more expensive than 
sediment ponds, filtration processes require a steady stream of water for treatment which is not the case in treating stonnwater runoff, 
a large area of land would be required for such a facility, and maintenance and supervision of the filtration and sludge disposal 
operation would be burdensome and would increase production costs. 
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Antidegradation Assessment for RDA #3 
Williamson Energy, LLC 
Pond Creek Mine 
NPDES Permit No. IL0077666 
Williamson County 

Constructed Wetlands. Constructed wetlands have proven to be effective for treatment of suspended solids with several limitations. 
These limitations include; low and consistent rates of inflow, eventual sludge accumulation requiring dredging and wetland 
reconstruction, and release of hydrogen sulfide and other digestive gases into the atmosphere from sulfate digestion processes. Use 
of wetlands in mine stormwater runoff treatment would be limited by the enormous amount of land required to construct a wetland of 
sufficient size for the flow rates to be expected from such an operation. 

Chemical Precipitation. Alkaline chemicals may be added to acid mine effluent to precipitate metals. The sludge produced must be 
disposed of and in some cases will contain hazardous materials added to the wastewater to attain precipitation. The additives used 
require mining in their own right. The water discharged may contain these additives, such as aluminum, in elevated concentrations. 
Concerns with the use of chemical precipitation at the proposed coal mine include; worker safety regarding the chemicals to be used, 
treatment costs, process operation and maintenance, disposal of precipitate sludge in a landfill, necessity of treatment considering 
that acid water is not considered a factor for the proposed operation, susceptibility to system malfunction due to high volume flows 
from storm events, and improbability of actual improvement in overall water quality when compared to the use of sediment ponds. 
These drawbacks make chemical precipitation infeasible. 

Summary Comments of the Illinois Department of Natural Resources, Regional Planning Commissions, Zoning Boards or 
Other Entities 

On November 2, 2016, the I ON R EcoCAT web-based tool was used and indicated that there were no aquatic endangered/threatened 
species present in the vicinity of the discharge. While the IDNR EcoCAT web-based tool did not terminate the consultation because 
of the nearby presence of Chuck-Will's-Willow (Caprimulgus carolinensis), future termination is likely. 

Agency Conclusion. 

This preliminary assessment was conducted pursuant to the Illinois Pollution Control Board regulation for Antidegradation found at 35 
Ill. Adm. Code 302.105 (antidegradalion standard) and was based on the information available to the Agency at the time the draft 
permit was written. We tentatively find that the proposed activity will result in the attainment of water quality standards; that all existing 
uses of the receiving stream will be maintained; that all technically and economically reasonable measures to avoid or minimize the 
extent of the proposed increase in pollutant loading have been incorporated into the proposed activity; and that this activity will benefit 
the community at large by allowing the continuation of coal mining with all of its economic benefits to the local economy. Comments 
received during the NPDES permit public notice period will be evaluated before a final decision is made by the Agency. 
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Antidegradation Assessment for Big Muddy River Mixing 
Williamson Energy, LLC 
Pond Creek Mine 
NPDES Permit No. IL0077666 
Willlamson County 

Williamson Energy, LLC operates the Pond Creek No. 1 Mine which is localed in Williamson County. The mining complex contains 
an estimated 383.3 million tons of clean, recoverable coal reserves. Williamson Energy commenced construction of the Mine in 2005. 
The Mine has a life expectancy of more than 20 years. The mine has one operating longwall system. The Preparation Plant facilities 
are capable of processing 2,000 tons of coal per hour. The productive capacity of the mine is 5-6 million tons per year. Coal is 
shipped by rail, truck and barge (via railroad). 

Williamson currently operates the mine under the existing Permit 375 and Permit 417 from the Illinois Department of Natural 
Resources, Office of Mines and Minerals (IDNR-OMM). The Mine currently discharges under NPDES Permits IL0077666. 

The Pond Creek Mine has submitted an antidegradation report as part of the following NPDES permit activities: 
To respond to the over capacity of water on-site, a new outfall to the Big Muddy River is proposed. The outfall structure will 
be a multi-port diffuser and a mixing zone is being requested for the discharge; and 
The mine permit modification request includes the discharge of stormwater from slormwater ponds associated with the 
proposed Refuse Disposal Area No. 3 to Pond Creek. (Discussed under another antidegradation assessment.) A mixing 
zone is being requested for Pond Creek. 

The mine uses water in two areas of operation: dust suppression during coal extraction and wash water in the preparation plant. The 
water used in the coal extraction process is fresh, untreated water purchased from the City of Johnston City and it not recoverable. 
The water used to wash the coal in the preparation plant comes from the fresh water lake. Over lime, the fine solid particles present 
in the thickener underflow that is pumped to the Slurry lmpoundment/RDA No. 3 settle to the bottom of the impoundment leaving 
clarified water on the surface. There is some loss of water during the washing process. Additionally, since the fines do not all settle 
immediately in the slurry impoundment, the quality of the clarified water results in a need for additional water for the preparation plant. 
Therefore, preparation plant water is supplemented with mine infiltration waler and/or stormwater. 

An aquifer above the coal seam causes an influx in water into the Mine. The infiltrating groundwater is from a saline aquifer, with a 
chloride content of approximately 1,099 to 2,799 mg/L. The sulfate ranges between 1,720 and 2,120 mg/L. Presently, the mine is 
removing 2. 7 MGD of this high-chloride groundwater from the active mine. During normal coal processing operations, the preparation 
plant requires approximately 2.3 MGD. It is necessary to remove the water from the mine to protect the health and safety of the 
workforce, as well as, the overall mining operation. 

Water will be stored in the Water Staging Cell and will be pumped to the Big Muddy River diffuser for mixing. An evaluation of the 
mixing zone will be reported in a separate memo. 

The information in this antidegradation assessment came from the December 2014 NP DES Renewal #2 for Permit #IL0077666 report 
by Alliance Consulting, Inc. titled "Pond Creek Mine No. 1 & Refuse Disposal Area No. 3" and the anti-degradation assessment 
provided on November 18, 2016 entitled Anti-degradation Assessment, Pond Creek No. 1 Mine NPDES Permit IL0077666 

Identification and Characterization of the Affected Water Body. 

The subject facility proposes to discharge lo the Big Muddy River through Outfall 011 al a point where 37.0 cfs of flow exists upstream 
of the outfall during critical 7010 low-flow conditions. The Big Muddy River is classified as a General Use Waler. The Big Muddy 
River is not listed as a biologically significant stream in the 2008 lllinois Department of Natural Resources Publication Integrating 
Multiple Taxa in a Biological Stream Rating System, nor is it given an integrity rating in that document. The Big Muddy River, 
Waterbody Segment, N-11, is listed on the draft 2016 Illinois Integrated Water Quality Report and Section 303(d) List as impaired for 
aquatic life use with potential causes given as iron (dissolved), dissolved oxygen (non-pollutant), sedimentation/siltation (non
pollulant), and total suspended solids; fish consumption use with potential causes given as mercury and polychlorinated biphenyls: 
and primary contact recreation use with potential cause given as fecal coliform. Aesthetic quality use is fully supported. This segment 
of the Big Muddy River is not subject to enhanced dissolved oxygen standards. 

Identification of Proposed Pollutant Load Increases or Potential Impacts on Uses. 

The constituents of concern are chloride, sulfates, manganese, iron, and total suspended solids. The chloride loading will range from 
19,141 to 1,197,698 lbs/day at a concentration ranging from 1,699 to 12,000 mg/L. The sulfate loading will range from 9,720 to 
476,031 lbs/day at a concentration ranging from 820 to 2,120 mg/L. The manganese loading will range from 33 to 336 lbs/day at a 
concentration ranging from 0.125 to 0.419 mg/L. The Iron (total) loading will range from 34 to 348 lbs/day at a concentration ranging 
from 0.216 to 1.835 mg/L. Iron (dissolved) is only a fraction of the Iron (total) and will meet the water quality standard at the end-of
pipe or at the edge of the mixing zone. The Nickel loading will range from 1 to 8 lbs/day at a concentration ranging from 0.004 to 
0.014 mg/L. The Copper loading will range from 1 to 8 lbs/day at a concentration ranging from 0.011 to 0.32 mg/L. The TSS loading 
will range from 2,337 to 118,332 lbs/day at a concentration ranging from 7 to 70 mg/L. 



R02816

Public Notice/Fact Sheet - Page 15 - NPDES Permit No. IL0077666 

Antidegradation Assessment for Big Muddy River Mixing 
Williamson Energy, LLC 
Pond Creek Mine 
NPDES Permit No. IL0077666 
Williamson County 

Fate and Effect of Parameters Proposed for Increased Loading. 

Chloride and sulfates would remain dissolved in the water and would move through the downstream continuum. Manganese, iron, 
Nickel, Copper, and total suspended solids will most likely settle and become part of the bed sediment load in the river. A mixing zone 
in the Big Muddy River will be utilized to dissipate chloride and sulfate to water quality standard levels. A zone of initial dilution will be 
utilized to dissipate Copper to water quality standard levels. Small amounts of chloride and sulfates would be removed by organisms 
as these substances are necessary for life. Because of the near real-time continuous monitoring of upstream and downstream 
conditions in the receiving stream, and the ability of the permillee's diffuser to adjust to flow and background concentration conditions, 
discharges will always be into a waterbody that is below water quality standards and in concentrations and flow combinations that will 
not cause or contribute to an exceedance downstream of the mixing zone. No adverse impacts lo streams would occur as ail water 
quality standards are expected to be met in the receiving water. 

Purpose and Social & Economic Benefits of the Proposed Activity. 

The disposal of excess water, including the water infiltrating the mine. will allow the mine to continue to operate. The Pond Creek 
Mine is expected to generate 5 - 6 million tons of useable coal. According to information given in a document dated November 18, 
2016 entitled Anti-degradation Assessment. Pond Creek No. 1 Mine, NPDES Permit IL0077666, continued operation of the existing 
mine will continue to provide jobs for 203 employees with an annual payroll of approximately $18 million. In addition to these 203 
direct employees, it is estimated that another 100 persons are employed in daily work associated with the Mine's production. This 
includes truck drivers, supply and support personnel, train crews, and technical personnel. In addition, other local businesses would 
also benefit from the wealth created by the mine. The operation of the mine provides tax revenues through payroll, coal severance, 
and mineral resource taxes for the surrounding counties and the State of Illinois. The total local, state, and federal revenues generated 
by the continuation of this Mine are approximately $78 million annually. Current employment statistics indicate that the unemployment 
rate for Williamson County was 7.5%. 

Assessments of Alternatives for Less Increase In Loading or Minimal Environmental Degradation. 

Excess water is proposed to be discharged to the Big Muddy River. Alternatives to this system have been evaluated by the mine 
company in a document dated November 18, 2016 entiUed Anti-degradation Assessment. Pond Creek No. 1 Mine, NPDES Permit 
and are summarized as follows: 

Chloride and Sulfate 

Membrane Processes. Standard reverse osmosis (RO) treatment results in a waste stream of water with a high concentration of 
contaminants that is typically 25% of the flow being sent to the RO treatment system. The reject stream must still be disposed of in a 
responsible manner. Due to the disposal issue, the Membrane Process is not viable. 

Deep Well Injection of the Entire Groundwater Stream. The untreated groundwater infiltrate could be discharged directly to a deep 
well. Considering the cost and operational difficulties experienced to date for the two wells that have been installed at the nearby 
Sugar Camp Coal facility to accept 0.45 MGD each. deep well injection of the untreated groundwater infiltrate is not considered either 
applicable or feasible for the operation of the Mine. 

Discharge to P07W or Other Sources. POTWs are not designed to treat wastewaters containing dissolved substances such as 
chloride or sulfate. This option is not feasible. 

No discharge. Given the climate of Williamson County, the mine company concludes that evaporation is not a viable option for 
disposal of the stormwater runoff mine effluent. 

Mechanical Evaporation. Mechanical evaporation uses high temperatures and pressure lo remove the water. The equipment is 
expensive lo construct/install, operate, and maintain. Also, there would be materials to dispose of either in a landfill or in the Injection 
Wells that have been found to be unreliable for nearby mines. Therefore, this option is not considered either applicable or feasible for 
the operation of the mine. 

Crystallizaton. Crystallization equipment is expensive lo conslrucVinstall, operate and maintain. The cost is estimated at $0.25/gallon, 
the mine company concludes that crystallization is not a viable option for disposal of the stormwater runoff mine effluent. 

Cost Effective Sulfate Removal (CESR) process. This is a proprietary technology that uses hydrated lime and proprietary chemicals 
to precipitate gypsum, metals and etlringite. Sludge would be produced that would require landfill disposal. The proprietary technology 
is still being developed. Additionally, this method is not proven to remove chlorides. These drawbacks make the CESR process 
infeasible for use at the coal mine. 
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Antidagradation Assessment for Big Muddy River Mixing 
Williamson Energy, LLC 
Pond Creak Mine 
NPDES Permit No. IL0D77666 
Williamson County 

Chemical Precipitation. Alkaline chemicals may be added to acid mine effluent to precipitate metals. The sludge produced must be 
disposed of and in some cases will contain hazardous materials added to the wastewater lo attain precipitation. The additives used 
require mining in their own right. The waler discharged may contain these additives, such as aluminum, in elevated concentrations. 
Additionally, th!s method is not proven to remove chlorides. These drawbacks make chemical precipitation infeasible. 

Sedimentation/Siltation 

Sedimentation. The facility is proposing to pump the groundwater infiltration to a Water Staging Cell where the water will have an 
opportunity for solids to settle out. The water will then be discharged to the Big Muddy River though the diffuser. 

Use alternate sediment control and treatment devices. Alternatives to the use of sediment control ponds exist for control of discharge 
of settleable solids. Such alternatives include chemical soil stabilizers, erosion control blankets, geotextile filter bags, fiber rolls, silt 
fencing, straw mulch, straw bale dikes, and temporary seeding. These measures are aimed at minimization of the generation of 
settable solids. Most of these measures have been used previously during the construction and operations and in accordance with 
the current permit, as supplemental treatment and prevention of generation of settable solids. The use of alternative sediment control 
measures is considered practical and cost effective for the treatment and control of surface runoff in conjunction with sediment control 
ponds. However, the use of these practices to eliminate the proposed sediment control ponds is not feasible. Instead, ii is being 
proposed that these BMPs be incorporated into the proposed alternative as needed. 

No discharge. Given the climate of Williamson County, the mine company concludes that evaporation is not a viable option for 
disposal of the stormwater runoff mine effluent. 

Fillration. Filtration is a technology that is not feasible for the proposed facility because: filtration is much more expensive than 
sediment ponds. filtration processes require a steady stream of water for treatment which is not the case in treating stormwater runoff, 
a large area of land would be required for such a facility, and maintenance and supervision of the filtration and sludge disposal 
operation would be burdensome and would increase production costs. 

Constructed Wetlands. Constructed wetlands have proven to be effective for treatment of suspended solids with several limitations. 
These limitations include; low and consistent rates of inflow, eventual sludge accumulation requiring dredging and wetland 
reconstruction, and release of hydrogen sulfide and other digestive gases into the atmosphere from sulfate digestion processes. Use 
of wetlands in mine stormwater runoff treatment would be limited by the enormous amount of land required to construct a wetland of 
sufficient size for the flow rates to be expected from such an operation. 

Chemical Precipitation. Alkaline chemicals may be added to acid mine effluent to precipitate metals. The sludge produced must be 
disposed of and in some cases will contain hazardous materials added to the wastewater to attain precipitation. The additives used 
require mining in their own right. The water discharged may contain these additives, such as aluminum, in elevated concentrations. 
Concerns with the use of chemical precipitation at the proposed coal mine include; worker safety regarding the chemicals to be used, 
treatment costs, process operation and maintenance, disposal of precipitate sludge in a landfill, necessity of treatment considering 
that acid water is not considered a factor for the proposed operation, susceptibility to system malfunction due to high volume flows 
from storm events, and improbability of actual improvement in overall water quality when compared to the use of sediment ponds. 
These drawbacks make chemical precipitation infeasible. 

Summary Comments of the Illinois Department of Natural Resources, Regional Planning Commissions, Zoning Boards or 
Other Entities. 

On November 2, 2016, the IDNR EcoCAT web-based tool was used and indicated that there were no aquatic endangered/threatened 
species present in the vicinity of the discharge. While the IDNR EcoCAT web-based tool did not terminate the consultation because 
of the nearby presence of Chuck•Will's-Willow (Caprimulgus carolinensis), future termination is likely. 

Agency Conclusion. 

This pretiminary assessment was conducted pursuant to the Illinois Pollution Control Board regulation for Antidegradation found at 35 
Ill. Adm. Code 302.105 (antidegradation standard) and was based on the information available to the Agency at the time the draft 
permit was written. We tentatively find that the proposed activity will result in the attainment of water quality standards; that all existing 
uses of the receiving stream will be maintained; that all technically and economically reasonable measures to avoid or minimize the 
extent of the proposed increase in pollutant loading have been incorporated into the proposed activity; and that this activity will benefit 
the community at large by allowing the continuation of coal mining with all of its economic benefits to the local economy. Comments 
received during the NPDES permit public notice period will be evaluated before a final decision is made by the Agency. 
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Antidegradation Assessment for RDA #3 (Supplemental Information) 
Williamson Energy, LLC 
Pond Creek Mine 
NPDES Permit No. IL0077666 
Williamson County 

Pond 009 has an emergency discharge via Outfall 009ES. During normal operations, Pond 009 will discharge directly to Pond Creek 
via Outfall 009 and has provisions for allowed mixing. Outfall 009ES is not expected to have a discharge, except during an emergency. 

Identification and Characterization of the Affected Water Body. 

The subject facility discharges to an unnamed tributary of Pond Creek through Outfall 009ES at a point where O cfs of flow exists 
upstream of the outfalls during critical 7Q10 low-flow conditions. The unnamed tributary of Pond Creek is classified as a General Use 
Water. The unnamed tributary of Pond Creek is not listed as a biologically significant streams in the 2008 Illinois Department of 
Natural Resources Publication Integrating Multiple Taxa in a Biological Stream Rating System, nor is it given an integrity rating in that 
document. The unnamed tributary of Pond Creek, tributary to Waterbody Segment, NG-02, is not listed on the draft 2016 Illinois 
Integrated Water Quality Report and Section 303(d) List since it has not been assessed. The unnamed tributary of Pond Creek is not 
subject to enhanced dissolved oxygen standards. 

Agency Conclusion. 

Upon completing the assessment, it has been determined that the proposed activity will result in only short-term, temporary increases 
in pollutant loading and will not result in long term or permanent impacts to existing uses including aquatic life habitat; therefore, we 
find that it is subject to Subsection (d) "Activities Not Subject to a Further Anlidegradation Assessment" of 35 Ill. Adm. Code 302.105. 
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Expiration Date: 

NPDES Permit No. IL0077666 

mtnois Environmental Protection Agency 

Division of Water Pollution Control 

1021 North Grand Avenue, East 

P.O. Box 19276 

Springfield, lllino:s 62794-9276 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

Renewed NPDES Permit 

Issue Date: 
Effective Date: 

Name and Address of Permittee: Facility Name and Address: 

Williamson Energy, LLC 
P.O. Box300 
Johnston City, Illinois 62951 

Discharge Number and Classification: 

001,002,003,004,005 

006,007,008 

009 

009ES 

011 

Alkaline Mine Drainage 

Acid Mine Drainage 

Alkaline Mine Drainage 

Alkaline Mine Drainage 

Alkaline Mine Drainage 

Williamson Energy, LLC 
Pond Creek Mine 
4 miles east of Johnston City, Illinois 
{Williamson and Franklin Counties) 

Receiving waters 

Unnamed tributary to Pond Creek 

Unnamed tributary to Pond Creek 

Pond Creek 

Unnamed tributary to Pond Creek 

Big Muddy River 

In compliance with the provisions of the Illinois Environmental Protection Act, Subtitle C and/or Subtitle D Rules and Regulations of 
the Illinois Pollution Control Board, and the Clean Water Act, the above-named permittee is hereby authorized to discharge at the 
above location to the above-named receiving stream in accordance with the standard conditions and attachments here:n. 

Permittee is not authorized to discharge after the above expiration dale. In order to receive authorization to discharge beyond the 
expiration date, the permittee shall submit the proper application as required by the Illinois Environmental Protection Agency (IEPA) 
not later than 180 days prior to the expiration date. 

DEL:IKW:cs/7516c/06-19-19 

Darin E. Lecrone, P.E. 
Manager, Industrial Unit. Permit Section 
Division of Water Pollution Control 
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Effluent Limitations and Monitoring 

From the effective date of this Permit until the expiration date, the effluent of the following discharge shall be monitored and limited at 
all times as follows: 

Outfalls•: 001, 002, 003, 004, 005 (Alkaline Mine Drainage) 

Parameters 
Total 

Suspended Iron (total) 
Discharge Solids (mg/L) pH .. Alkalinity/ Sulfate Chloride Cadmium Hardness Flow Settle able 
Condition (mg/L) ... (S.U.) A~i~!ty (~~!L) (~~!L} (Cd) 

... (MGD) Solids 

I 

II 

Ill 

IV 

... ... 
(mg/I) (ml/I) 

30 day daily 30day daily 
averaoe maximum averaoe ma:dmum 

Monitor 
Measure 

35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 0.0144 When 
only 

Sampllna 

Monitor 
Measure 

- - - 6.0-9.0 - 1250 500 . 
only 

When 
Samplina 

Monitor 
Measure 

- . - 6.0-9.0 . 1250 500 . 
only 

When 
Samolino 

Monitor 
Measure 

35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 0.0144 
only When 

Samolino 

Dry weather discharge (base flow or mine pumpage) from the outfall. 

II In accordance with 35111. Adm. Code 406.110(a), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall 
comply with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event 
for this area is considered to be 5.21 inches. 

Ill In accordance with 35 Ill. Adm. Code 406.110(d), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35111. Adm. Code 406.106(b). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition I 
to which the outfall discharge has reverted. 

Sampling during all Discharge Conditions shall be performed utilizing the grab sampling method. 

••• There shall be a minimum of nine (9) samples collected during the quarter when the pond is discharging. Of these 9 samples, a 
minimum of one sample each month shall be taken during either Discharge Condition I or IV should such discharge condition occur. 
A "no flow" situation is not considered to be a sample of the discharge. In the event that Discharge Conditions II and/or Ill occur, grab 
sample of each discharge caused by the above precipitation events (Discharge Conditions II and/or Ill) shall be taken and analyzed 
for the parameters identified in the table above during at least 3 separate events each quarter. For quarters in which there are less 
than 3 such precipitation events resulting in discharges, a grab sample of the discharge shall be required whenever such precipitation 
event(s) occur(s). Should a sufficient number of discharge events occur during the quarter, the remaining three (3) quarterly samples 
may be taken during any of the Discharge Conditions described above. 

The water quality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the 
receiving stream. 

• The Permittee is subject to the limitations, monitoring, and reporting requirements of Special Condition No. 13 for the discharges 
from Outfalls 001, 002, 003, 004 and 005 and unnamed tributary of Pond Creek receiving such discharges. 

•• No discharge is allowed from any above referenced permitted outfall during "low flow" or "no flow" conditions in the receiving stream 
unless such discharge meets the water quality standards of 35 Ill. Adm. Code 302.204 for pH. 

-

0.5 

. 

. 
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NPDES Penni! No. IL0077666 

Effluent Limitations and Monitoring 

From the effective date of this Pemiit until the expiration date, the effluent of the following discharge shall be monitored and limited at 
all times as follows: 

Outfalls•: 006, 007 (Acid Mine Drainage) 

Paramete,a 
Total 

Discharge Suspended Solids lron(tolal) pW• Alkalinity/ Sulfate Chloride Cadmi~m Mn Hardnen 
Condition ("!~(L) ("!~!LI (~;~-1 A~~ily ("!~(L) ("!~:1-) {CdJ (toIaI1 ... Flow Sellleable 

(~?.ni ("!till (MGD) Solids 
30day d~ity 30day daily (mlA) 

averaae maum..,. averaaa mumurn 

Monitor Measure 
I 35 70 3.0 6.0 6.5-90 Alk.>Acid 1250 500 0.0144 1.0 When . , only Sampling 

Monitor Measure 
II . 6.0·9.0 . 1250 500 - only When 05 

Samclina 

Monitor Measure 
Ill - 6.0·9.0 1250 500 - only When . 

Sampling 

Monitor Measure 
IV 35 70 3.0 6-0 6.5·9.0 Alk.>Acid 1250 500 0.0144 1.0 

only 
When -

Sampling 

Dry weather discharge (base flow or mine pumpage) from the outfall. 

II In accordance with 35111. Adm. Code 406.110(b), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 1-year, 24-hour precipitation event, but less than or equal to the 10-year, 24-hour 
precipitation event (or snowmelt of equivalent volume) shall comply with the indicated limitations instead of those in 35 Ill. Adm. 
Code 406.106(b). The 1-year, 24-hour precipitation event for this area is considered to be 2.97 inches. 

Ill In accordance with 35111. Adm. Code 406.110{d), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event for this 
area is considered to be 5.21 inches. 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and pennit limitations of Discharge Condition IV are identical to Discharge Cond"tion I 
to which the outfall discharge has reverted. 

Sampling during all Discharge Conditions shall be perfomied utilizing the grab sampling method. 

••• There shall be a minimum of nine (9) samples collected during the quarter when the pond is discharging. Of these 9 samples, a 
minimum of one sample each month shall be taken during either Discharge Condition I or IV should such discharge condition occur. 
A "no flow" situation is not considered to be a sample of the discharge. In the event that Discharge Conditions II and/or Ill occur, grab 
sample of each discharge caused by the above precipitation events (Discharge Conditions II and/or Ill) shall be taken and analyzed 
for the parameters identified in the table above during at least 3 separate events each quarter. For quarters in which there are less 
than 3 such precipitation events resulting in discharges, a grab sample of the discharge shall be required whenever such precipitation 
event(s) occur(s). Should a sufficient number of discharge events occur during the quarter, the remaining three (3) quarterly samples 
may be taken during any of the Discharge Conditions described above. 

The water quality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the 
receiving stream. 

• The Permittee is subject to the limitations, monitoring, and reporting requirements of Special Condition No. 13 for the discharges 
from Outfalls 006 and 007 and unnamed tributary of Pond Creek receiving such discharges. Also, discharges from Outfalls 006 and 
007 shall be subject to the limitations, monitoring, and reporting requirements of Special Condition No. 18. 

.. No discharge is allowed from any above referenced pennitted outfall during "low flow" or "no flow" conditions in the receiving stream 
unless such discharge meets the water quality standards of 35 Ill. Adm. Code 302.204 for pH. 
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Effluent Limitations and Monitoring 

From the effective date of this Permit until the expiration date, the effluent of the following discharge shall be monitored and limited at 
all times as follows: 

Outfall*: 008 (Acid Mine Drainage) 

Parameters 
To(al 

Discharge Suspended Solids Iron (total) pH- Alkalinily/ Sulfate Chloride Mn Hardneu 
Condition ("!~) ("!~!!-) (S.:.~l ~~ty ("!~L) (~!L) (lo1al) ... Flow Sellleable 

\MGD) Solids 
30day dmty 30day daiey (m2:t> (min) 

averane maxim'-"1 ... -. maximl.lTI 

Monitor 
M~asure 

I 35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 1 0 When -only Sam11linq 

Monitor Mti"-iSure 
II - 6.0-9.0 - 1250 500 - only 

When 0.5 
Sampling 

Monitor MO!laSure 
Ill - 6.0-9.0 - 1250 500 only When -

Sam11linq 

Monitor Mo.sure 
IV 35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 1.0 

only 
When -

Samo ina 

Dry weather discharge (base flow or mine pumpage} from the outfall. 

II In accordance with 35111. Adm. Code 406.110(b), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than lhe 1-year, 24-hour precipitation event, but less than or equal to the 10-year, 24-hour 
precipitation event (or snowmelt of equivalent volume} shall comply with the indicated limitations instead of those in 35 Ill. Adm. 
Code 406.106(b}. The 1-year, 24-hour precipitation even! for this area is considered to be 2.97 inches. 

Ill In accordance with 35111. Adm. Code 406.110(d), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b}. The 10-year, 24-hour precipitation event for this 
area is considered to be 5.21 inches. 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition I 
to which the outfall discharge has reverted. 

Sampling during all Discharge Conditions shall be performed utilizing the grab sampling method. 

••• There shall be a minimum of nine (9) samples collected during the quarter when the pond is discharging. Of these 9 samples, a 
minimum of one sample each month shall be taken during either Discharge Condition I or IV should such discharge condition occur. 
A "no flow'' situation is not considered to be a sample of the discharge. In the event that Discharge Conditions II and/or Ill occur, grab 
sample of each discharge caused by the above precipitation events (Discharge Conditions II and/or Ill) shall be taken and analyzed 
for the parameters identified in the table above during at least 3 separate events each quarter. For quarters in which there are less 
than 3 such precipitation events resulting in discharges, a grab sample of the discharge shall be required whenever such precipitation 
event(s) occur(s). Should a sufficient number of discharge events occur during the quarter, the remaining three (3) quarterly samples 
may be taken during any of the Discharge Conditions described above. 

The waler quality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the 
receiving stream. 

• The Permittee is subject lo the limitations, monitoring, and reporting requirements of Special Condition No. 13 for the discharges 
from Outfalls 008 and unnamed tributary of Pond Creek receiving such discharges. Also, discharges from Outfalls 008 and 009ES 
shall be subject to the limitations, monitoring, and reporting requirements of Special Condition No. 18. 

•• No discharge is allowed from any above referenced permitted outfall during "low flow'' or "no flow'' conditions in the receiving stream 
unless such discharge meets the water quality standards of 35 Ill. Adm. Code 302.204 for pH. 



R02823

Discharge 
Condition 

I 

IJ 
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Effluent Limitations and Monitoring 

From the effective date of this Pennit until the expiration dale, the effluent of the following discharge shall be monitored and limited at 
all limes as follows: 

Outfall•: 009 (Alkaline Mine Drainage) 

Parameters 
Tolal Mn 

Suspended Solids Iron (total) (tolall 
(~:ll ("!till pw• Alkalinity/ Sulfale Chloride ("!~(L) Hardness Copper Ftow 

(~~~) Acidity (mg/L) l"!~!L) 
... ,s~> (MGD) 

30day daily 30day daily 30day daily 
ave,age maxim..-n 8YIN8;8 mu:imum, average mu.imum 

Monilor Measure 
35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 2.0 4.0 0.0245 When only 

Samolino 
See 

Measure . . 6.0-9.0 1250 Special . Monitor 
When Condition only 

Sampling No.14 
See 

Measure . . . 6.0-9.0 . 1250 Special . Monilor 
When Condition only 

Sampling No.14 
See 

Measure 
35 70 3.0 6.0 6.0-9.0 Alk.>Acid 1250 

Special 
2.0 4.0 

Monitor 
0.0245 When Condilion only 

Sampling No.14 

Dry weather discharge (base flow or mine pumpage) from the outfall at limes of "low flow'' or "no flow" conditions in the receiving 
stream are subject to Special Condition No. 14. 

II In accordance with 35111. Adm. Code 406.110{a), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall 
comply with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106{b). The 10-year, 24-hour precipitation event 
for this area is considered to be 2.97 inches. 

Ill In accordance with 35111. Adm. Code 406.110(d), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. At such time that receiving 
stream flow subsides to the degree that the mixing ratio specified in Special Condition No. 14 is not available, monitoring 
requirements and permit limitations shall revert to Discharge Condition r. 

Sampling during all Discharge Conditions shall be perfonned utilizing the grab sampling method. 

••• There shall be a minimum of nine (9) samples collected during the quarter when the pond is discharging. Of these 9 samples, a 
minimum of one sample each month shall be taken during either Discharge Condition I or IV should such discharge condition occur. 
A "no flow'' situation is not considered to be a sample of the discharge. In the event that Discharge Conditions II and/or Ill occur, grab 
sample of each discharge caused by the above precipitation events (Discharge Conditions II and/or Ill) shall be taken and analyzed 
for the parameters identified in the table above during at least 3 separate events each quarter. For quarters in which there are less 
than 3 such precipitation events resulting in discharges, a grab sample of the discharge shall be required whenever such precipitation 
event{s) occur(s). Should a sufficient number of discharge events occur during the quarter, the remaining three (3) quarterly samples 
may be taken during any of the Discharge Conditions described above. 

Discharges from !he above referenced outfall that are subject to the requirements of Discharge Conditions It, 111 and/or IV must meet 
the water quality standards for sulfate and chloride in the receiving stream. 

• The Perrnittee is subject to the limitations, monitoring, and reporting requirements of Special Condition No. 14 for the discharges 
from Outfall 009 and Pond Creek receiving such discharges. Also, discharges from Outfall 009 shall be subject to the limitat'ons, 
monitoring and reporting requirements of Special Condition No. 18. 

•• No discharge is allowed from any above referenced pennitted outfall during "low flow'' or "no flow" conditions in the receiving stream 
unless such discharge meets the waler quality standards of 35 Ill. Adm. Code 302.204 for pH. 

Seide able 
Solids 
(min) 

. 

0.5 
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Effluent Limitations and Monitoring 

From the effective date of this Penni! until the expiration dale, the effluent of the following discharge shall be monitored and limited at 
all times as follows: 

Outfall•: 009ES (Alkaline Mine Drainage) 

Parameters 
Total Mn 

Suspended Solids lron(total) (total) 
(ff!~!L) ("!~!LI pw• Alkalinity/ Sulfate Chloride ("!~!L) Hardness Copper Flow 

(~~~) A~~ily ("!~!L) ("!~L) ·- (~~) (MGD) 
JO day dally 30day de,.ily JO day daily 

ave,age max.imwn &v8foge ma.xirruffl average m&11imum 

Monitor 
Measure 

35 70 J.O 6.0 6.5-9.0 Alk.>Acid 1250 500 2.0 4.0 0.0245 When only 
Samolina 

Monitor Measure . . . 6.0-9.0 1250 500 
only 

When 
Samolino 

Monitor Measure 
. . 6.0-9.0 1250 500 

only 
When 

Semolina 

Monitor Measure 
35 70 3.0 6.0 6.0·9,0 Alk.>Acid 1250 500 2.0 4.0 

only 0.0245 When 
Sampling 

Dry weather discharge (base flow or mine pumpage) from the outfall. 

II In accordance with 35 Ill. Adm. Code 406.11 0(a), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall 
comply with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event 
for this area is considered to be 2.97 inches. 

Ill In accordance with 35 Ill. Adm. Code 406.110(d), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b ). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and pennit limitations of Discharge Condition IV are identical to Discharge Condition I 
to which the outfall discharge has reverted. 

Sampling during all Discharge Conditions shall be performed utilizing the grab sampling method. 

••• There shall be a minimum of nine (9) samples collected during the quarter when the pond is discharging. Of these 9 samples, a 
minimum of one sample each month shall be taken during either Discharge Condition I or IV should such discharge condition occur. 
A "no flow'' situation is not considered to be a sample of the discharge. In the event that Discharge Conditions II and/or 111 occur, grab 
sample of each discharge caused by the above precipitation events (Discharge Conditions II and/or Ill) shall be taken and analyzed 
for the parameters identified in the table above during at least 3 separate events each quarter. For quarters in which there are less 
than 3 such precipitation events resulting in discharges, a grab sample of the discharge shall be required whenever such precipitation 
event(s) occur(s). Should a sufficient number of discharge events occur during the quarter. the remaining three (3) quarterly samples 
may be taken during any of the Discharge Conditions described above. 

The water quality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the 
receiving stream. 

• The Permittee is subject to the limitations, monitoring, and reporting requirements of Special Condition No. 14 for the discharges 
from Outfall 0D9ES and Pond Creek receiving such discharges. Also, discharges from Outfall D09ES shall be subject to the limitations, 
monitoring and reporting requirements of Special Condition No. 18. 

•• No discharge is allowed from any above referenced permitted outfall during "low flow'' or "no flow" conditions in the receiving stream 
unless such discharge meets the water quality standards of 35 Ill. Adm. Code 302.204 for pH. 

SetUeable 
Solids 
{min) 

0.5 
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Effluent Limitations and Monitoring 

From the effective date of this Permit until the expiration date, the effluent of the following discharge shall be monitored and limited at 
all limes as follows: 

Outfall*: 011 * (Alkaline Mine Drainage) 

Parameters 
Mn 

Suspended Solids Iron (total) (total) Nickel Copper Flow 

JO day 
averaae 

35 

{mQn) (mini pH .. Alkalinity/ Sulfate 
Chloride {mom Hardness 

(mg/L) (mgll) (MGD) 
dalll" JO day daity (S.U.) Acidity (mgn) JO day daily 

maximlln av•,aa• maxim1.n1 (mgn) 
aYefa:IB mu:imun 

See See See See Measure 
70 3.0 6.0 6.5-9.0 Alk.>Acid Special Special 

2.0 4.0 
Monitor Special Special 

When Com:lmon Condmon only Condition Condition Sampling 
No.16 No.16 No.16 No.16 

All sampling shall be performed utilizing the grab sampling method. 

* Operation and management of pumpage to Outfall 011 is subject to the requirements of Special Condition No. 16. Also, discharges 
from Outfall 011 shall be subject to the limitations, monitoring, and reporting requirements of Special Condition No. 18. 

Iron 
(Dissolved) 

See 
Special 

Condition 
No.16 
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Effluent Limitations and Monitoring 

Upon completion of Special Condition 10 and approval from the Agency, the effluent of the following discharge shall be monitored and 
limited at all times as follows: 

Outfalls•: 001. 002, 003. 004. 005. 006, 007, 008. 009. 009ES (Reclamation Area Drainage) 

Parameters 

Discharge pH** Sulfate Chloride Flow 
SetUeable 

Solids Condition (S.U.) (mg/L) (mg/L) Hardness (MGD) (ml/I) ... ... ... ... . .. 
Monitor Measure 

I 6.5-9.0 1250 500 
only 

When 0.5 
Sampling 

Monitor 
Measure 

II 6.0-9.0 1250 500 only When 0.5 
Samplina 

Monitor 
Measure 

Ill 6.0-9.0 1250 500 only When . 
Samolina 

Monitor Measure 
IV 6.5-9.0 1250 500 

only 
When 0.5 

Sampling 

Dry weather discharge (base flow, if present) from the outfall. 

ti In accordance with 35 Ill. Adm. Code 406.109(b), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event (or snowmell of equivalent volume) shall 
comply with the indicated limitations. The 10-year, 24-hour precipitation event for this area is considered to be 5.21 inches. 

Ill In accordance with 35 Ill. Adm. Code 406.109(c), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35 Ill. Adm. Code 406.109(b ). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For reclamation area discharges, 
monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition I to which the 
outfall discharge has reverted. 

Sampling during all Discharge Conditions shall be performed utilizing the grab sampling method. A "no flow'' situation is not considered 
to be a sample of the discharge. 

••• One sample per month (1/month) shall be collected if and/or when a discharge occurs under either Discharge Condition I. II or IV 
and analyzed for the parameters identified in the table above. In addition, at least three (3) grab samples shall be taken each quarter 
from separate precipitation events under Discharge Condition Ill and analyzed for parameters indicated in the above table. For 
quarters in which there are less than 3 such precipitation events, a grab sample of the discharge shall be required whenever such 
precipitation event(s) occur(s). 

The water quality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the 
receiving stream. 

• The Permittee is subject to the limitations, monitoring, and reporting requirements of Special Condition Nos. 13 and 15 for the 
discharges from Outfalls 001, 002, 003, 004, 005, 006, 007, 008 and 009ES and unnamed tributary to Pond Creek and Outfall 009 
tributary to Pond Creek receiving such discharges. 

.. No discharge is allowed from any above referenced permitted oulfa I during "k>w flow'' or "no flow'' conditions in the receiving stream 
unless such discharge meets the water quality standards of 35 Ill. Adm. Code 302.204 for pH. 
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Effluent Limitations and Monitoring 

Upon completion of Special Condition No. 11 and approval from the Agency, the effluent of the following discharge shall be monitored 
and limited at all times as follows: 

Outfalls: 001, 002, 003, 004, 05, 006, 007, 008, 009, 009ES (Stonnwater Discharge) 

Parameters 
pH* SetUeable Solids 

(S~~-) (ml/I) .. 
6.0-9.0 0.5 

Stormwater discharge monitoring is subject to the following reporting requirements: 

Analysis of samples must be submitted with second quarter Discharge Monitoring Reports. 

If discharges can be shown to be similar, a plan may be submitted by November 1 of each year preceding sampling to propose 
grouping of similar discharges andfor updated previously submitted groupings. If updating of a previously submitted plan is not 
necessary, a written notification to the Agency, indicating such is required. Upon approval from the Agency, one representative 
sample for each group may be submitted. 

Annual stormwater monitoring is required for all discharges until Final SMCRA Bond is released and approval to cease such 
monitoring is obtained from the Agency. 

• No discharge is allowed from any above referenced permitted outfalls during "low flow" or "no flow'' conditions in the receiving 
stream unless such discharge meets the water quality standards of 35 Ill. Adm. Code 302.204 for pH. 

•• One (1) sample per year shall be collected and analyzed for the indicated parameter; however, such sampling and analysis is 
required only if and/or when a discharge occurs from the individual Outfall(s) identified above. 
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Authorization is hereby granted to the above designee to construct and operate the mine and mine refuse area described as follows: 

Surface facilities in support of an underground mine containing a total of 986.10 acres, also identified as IDNR/OMM Permit Nos. 375 
417 and 456, located in Sections 2, 3, 4, 7, 8, 9, 10, 12, 14, 15, 16, 17, 18 and 29, Township 8 South, Range 4 East, and Sections 
11, 12, 13, 35, 36, Township 8 South, Range 3 East, Williamson County, 3rd P.M., Illinois, and Sections 1, 2 and 12, Township 8 
South, Range 2 East, and Sections 7, 8, 9, 11, 14, 15, 16, and 17, Township 8 South, Range 3 East, and Sections 27, 28, 29, 30, 31, 
32, 34 and 35, Township 7 South, Range 2 East, Franklin County, 3rd P.M., Illinois. 

The surface facilities at this site contain drainage control structures (ditches) and nine (9) sediment basins, incline slope, coal 
preparation plant, coal stockpiles, refuse disposal areas, coal conveyors, railroad loop, ventilation shafts, parking areas, access roads, 
and office and maintenance buildings. The following additional areas are being added to the original facilities approved for this 
operation. 

An additional area of 4.05 acres, identified as IBR No. 4 to OMM Permit No. 375, located in Section 12, Township 8 South, Range 
3 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log Nos. 2416-06 and 2416-06-A, installation of three 
(3) boreholes and associated pipeline to ensure mine ventilation is approved. Runoff from the area approved herein should be 
controlled by silt fence, mulching, seeding, vegetation, rock check dams, erosion control blankets, etc. 

An additional area of 9. 71 acres, identified as IBR No. 5 to OMM Permit No. 375, located in Section 13, Township 8 South, Range 
3 East. in Williamson County, Illinois. As proposed and depicted in IEPA Log Nos. 2380-06 and 2380-06-A, installation of the 
support facilities to ensure mine ventilation is approved. Runoff from the area approved herein should be controlled by two 
temporary catch basins, sill fence, mulching, seeding, vegetation, rock check dams, erosion control blankets, etc. 

An additional area of 3.20 acres, identified as IBR No. 10 to OMM Permit No. 375, located in Section 8, Township 8 South, Range 
4 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log Nos. 1396-07 and 1396-07-A, installation of two 
(2) boreholes and a vertical pump to ensure mine ventilation is approved. Runoff from the area approved herein should be 
controlled by silt fence, mulching, seeding, vegetation, rock check dams, erosion control blankets, etc. 

An additional area of 12.50 acres, identified as IBR No. 11 to OMM Permit No. 375, located in Sections 4, 7 and 8, Township 8 
South, Range 4 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log Nos. 1525-07 and 1525-07-A, this 
area is incorporated for the installation of the water line from the Locust Grove Shaft area to Pond 006. Runoff from the area 
approved herein should be controlled by sill fence, mulching, seeding, vegetation, rock check dams, erosion control blankets, 
etc. 

An additional area of 0.36 acres, identified as IBR to OMM Permit No. 375, located in Sections 11 and 12, Township 8 South, 
Range 3 East. in Williamson County, Illinois. As proposed and depicted in IEPA Log Nos. 0190-08 and 0190-08-A, re-alignment 
of access road is approved. Runoff from the area approved herein should be controlled by silt fence, mulching, seeding, 
vegetation, rock check dams, erosion control blankets, etc 

An additional area of 3.57 acres, identified as IBR No. 14 to OMM Permit No. 375, located in Section 9, Township 8 South, Range 
4 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log No. 0369-08, two (2) boreholes will be drilled and 
a vertical pump will be installed to ensure mine ventilation. Runoff from the area approved herein will be controlled by sill fence, 
mulching, seeding, vegetation, rock check dams, erosion control blankets, etc. 

An additional area of 8.1 acres, identified as IBR No. 25 to OMM Permit No. 375, located in Sections 9 and 10, Township 8 
South, Range 4 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log No. 8091-10, two (2) concrete 
transport boreholes and access road will be constructed and a turbine pump, buried waterline and power line will be installed. 
Runoff from the area approved herein will be controlled by silt fence, mulching, seeding, vegetation, rock check dams, erosion 
control blankets, etc. 

An additional area of 2.13 acres, identified as IBR No. 55 to OMM Permit No. 375, located in Section 9 and 16, Township 8 
South, Range 4 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log No. 5530-13 a buried pump discharge 
pipeline and electrical power line will be installed. Runoff from the area approved herein will be controlled by silt fence, mulching, 
seeding, vegetation, rock check dams, erosion control blankets, etc. 

An additional area of 4.18 acres, identified as IBR No. 52 to OMM Permit No. 375, located in Section 15, Township 8 South, 
Range 4 East, Williamson County, Illinois. As proposed and depicted in IEPA Log No. 5168-13, this area is being incorporated 
for the construction of an underground mine support facility including a borehole and installation of an electric vertical turbine 
pump. The area will also include a buried pipeline and electric power line. Runoff from the area approved herein will be controlled 
by silt fence, mulching, seeding, vegetation, rock check dams, erosion control blankets, etc. 
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An additional area of 3.3 acres, identified as IBR No. 57 to OMM Permit No. 375, located in Section 18, Township 8 South, Range 
4 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log No. 4088-14, two (2) boreholes will be constructed 
and a pump and waterline will be installed to pump underground mine pumpage to an existing waterline along Jordan Fort Road. 
Topsoil stockpiles will also be located with the IBR area. Runoff from the area approved herein will be controlled by silt fence, 
mulching, seeding, vegetation, rock check dams, erosion control blankets, etc. 

An additional area of 3.3 acres, identified as IBR No. 58 to OMM Permit No. 375, localed in Sections 8 and 17, Township 8 South, 
Range 4 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log No. 5477-13, two (2) boreholes will be 
constructed and a pump and waterline will be installed to pump underground mine water and to ensure underground ventilation. 
Runoff from the area approved herein will be controlled by silt fence, mulching, seeding, vegetation, rock check dams, erosion 
control blankets, etc. 

An additional area of 9.89 acres, identified as IBR No. 60 to OMM Permit No. 375, located in Section 13, Township 8 South, Range 
3 East, Williamson County, Illinois. As proposed and depicted in IEPA Log No. 4237-14, this area is for the development of topsoil 
and subsoil storage areas and construction of associated drainage ditches. Two (2) drainage ditches, identified as Collection 
Ditch Nos. 0-5E-1 and D-50-1, directs runoff from !his area lo existing Ditch D-5c and Pond 005. 

An additional area of 1.0 acres, identified as IBR No. 78 to OMM Permit No. 375, located in Section 13, Township 8 South, Range 
3 East, and Sections 7 and 18, Township 8 South, Range 4 East, in Williamson County, Illinois. As proposed and depicted in 
!EPA Log No. 9082-19, this area is incorporated into this permit for a buried four-inch waterline lo be installed. Runoff from the 
area approved herein will be controlled by silt fence, mulching, seeding, vegetation, rock check dams, erosion control blankets, 
etc. 

An additional area of 19.9 acres, identified as IBR No. 79 to OMM Permit No. 375, located in Sections 35 and 36, Township 7 
South, Range 3 East, in Franklin County, Illinois. As proposed and depicted in IEPA Log No. 9083-19, this area is incorporated 
into this pennil for installation of a supply shaft to transport supplies underground as required for the continued effective operation 
of approved mine plan, belt air shaft and fan lo supply required ventilation along with six (6) steel cased boreholes with a diameter 
less ten 10 5/8 inches for power and other supplies, power substation, dry storage barn and equipment yard. Runoff from lhe area 
approved herein will be controlled by sill fence, mulching, seeding, vegetation, rock check dams, erosion control blankets, etc. 

An additional area of 17.01 acres, identified as JBR No. 83 to OMM Permit No. 375, located in Sections 2, 3, 9 and 10, Township 
8 South, Range 4 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log No. 9109-19. this area is incorporated 
into !his permit for a access roadway, one 16.5 fool bleeder shaft, utility boreholes, concrete pad for transformer, a compressor 
station and a portable crib plant. Runoff from the area approved herein will be controlled by sill fence, mulching, seeding, 
vegetation, rock check dams, erosion control blankets, etc. 

As described in IEPA Log No. 7395-11 and previously approved under Subtitle D Permit No. 2012-MA-7395-1, a permit area 
consisting of 9.82 acres located in Section 10, Township 8 South, Range 4 East, Williamson County, is incorporated into this 
permit for the construction of compressor bore hole, installation of a buried power line and an access road. Ail runoff from this 
area shall be monitored in accordance with stormwaler monitoring requirements of Special Condition No. 11 of this NPDES Penn it. 
This additional area is included in the total permit acreage cited above. 

As described in IEPA Log No. 6141-12 and previously approved under Subtitle D Permit No. 2012-MA-6141-1, a permit area 
consisting of 0.64 acres located in Section 13, Township 8 South, Range 3 East, Williamson County, is incorporated into this 
permit for the construction of borehole for the batch material supply of crushed stone and concrete to the underground mine. All 
runoff from this area shall be monitored in accordance with stormwater monitoring requirements of Special Condition No. 11 of 
this NPDES Permit. This additional area is included in the total permit acreage cited above. 

As described in !EPA Log No. 6562-12 and previously approved under SubtiUe D Permit No. 2013-MA-6562, a permit area 
consisting of 3.81 acres located in Section 16, Township 8 South, Range 4 East, Williamson County, is incorporated into this 
permit for the construction of a steel-liner drill hole and temporary installation of a pumpable cement product mixing plant used for 
underground mine. All runoff from this area shall be monitored in accordance with stormwater monitoring requirements of Special 
Condition No. 11 of this NPDES Permit. This additional area is included in the total permit acreage cited above. 

As described in IEPA Log No. 6039-12 and previously approved under SubtiUe D Permit No. 2015-MA-6039, a permit area 
consisting of 4.65 acres located in Section 14, Township 8 South, Range 4 East, Williamson County, is incorporated into this 
permit for installation of ventilation shaft site. All runoff from this area shall be monitored in accordance with stormwater monitoring 
requirements of Special Condition No. 11 of this NPDES Permit. This additional area is included in the total permit acreage cited 
above. 

As described in !EPA Log No. 2273-16 and previously approved under SubtiUe D Permit No. 2016-MA-2273, a permit area 
consisting of 6.5 acres located in Section 29, Township 8 South, Range 4 East, Williamson County, is incorporated into this permit 
for the construction of a concrete lined South District Supply Shaft to provide supplies lo underground workings, three (3) 
boreholes, a pole barn and an access road. All runoff from this area shall be monitored in accordance with stormwater monitoring 
requirements of Special Condition No. 11 of this NPDES Permit. This additional area is included in the total permit acreage cited 
above. 
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As previously approved under Subtitle D Permit No. 2014-MW-4275, a fine coal refuse (slurry) disposal area incorporating the use 
of geotextile tubes was developed at Pond Creek Mine site. As described and depicted in IEPA Log Nos. 4275-14, 4275-14-A, 
4275-14-8, 1475-14-C development of this area included construction of a low permeability liner consisting of four (4) foot 
compacted clay with a hydraulic conductivity of 1 x 10·7 cm/sec, or less. Surface runoff and dewatering of the geotextile tubes is 
collected in a "no-discharge" perimeter containment basin and pumped to existing refuse disposal area or coal preparation plant. 
Hereby incorporated into this permit is a modification of the drainage control plan to allow stormwater runoff from the area to 
discharge through sediment ditches and spillway into existing Ditch D-5C and through Pond No. 005, as described and depicted 
in IEPA Log No. 3117-15. Reclamation of the geotextile tube refuse disposal area shell consists of construction of a low 
permeability cap consisting of four (4) foot compacted clay with hydraulic conductivity of 1 x10·7cm/sec, or less. Rooting medium 
and topsoil required for establishment of vegetative cover shall be in addition to the four (4) foot compacted clay low permeability 
cap. Four (4) monitoring wells identified as Well Nos. GW-29, GW-30, GW-31 and GW-32 shall be installed at each corner of the 
geotextile tube placement area. Groundwater monitoring shall be performed in accordance with Special Condition No. 12. 

As described in IEPA Log Nos.1186-17, 1186-17-Band 1385-17, and previously approved under Subtitle D Permit No. 2017-MA-
1186-1, a permit area consisting of 17.7 acres located in Section 12, Township 8 South, Range 3 East, Williamson County, is 
incorporated into this permit for construction of a Water Management Facility consisting of three (3) water holding cells. 
Construction and development of the water Management facility includes topsoil removal, grading, foundation preparation and 
installation of a low permeability liner consisting of four (4) foot compacted clay liner with a hydraulic conductivity of 1 x 10 ·7 

cm/sec within the water holding cells. Compacted clay liner shall also be subject to and in accordance with the specifications and 
testing requirements of Condition No. 12. All runoff from this area shall be monitored in accordance with stormwater monitoring 
requirements of Special Condition No. 11 of this NPDES Permit. This additional area is included in the total permit acreage cited 
above. Four (4) monitoring wells identified as Well Nos. GW-33, GW-34, GW-35 and GW-36 shall be installed as depicted in IEPA 
Log Nos. 1186-17, 1186-17-B and 1385-17 Groundwater monitoring shall be performed in accordance with Special Condition 
No.13. This additional area is included in the total permit acreage cited above. 

The following mining operations plan changes are incorporated into this permit: 

Log No. 2413-06 

Log No. 2414-06 

Log No. 0371-08 

The Mining Operations Plan has been revised to include the construction of an access tunnel 
under the railroad loop and administration building. 
The Mine Operations Map has been revised to depict the revised various structures within 
the support facility. 
Installation of a concrete sump at the existing road tunnel and a pipeline which will discharge 
to Sediment Pond No. 003, identified as IPR No. 13 to OMM Permit No. 375. 

Surface drainage control is provided by eleven (11) sedimentation ponds with discharges designated as 001, 002, 003, 004, 005, 009, 
09ES and 011 classified as alkaline mine drainage, and Outfalls 006, 007, 008 classified as acid mine discharge. The sanitary 
wastewater water treatment system will be approved by the Illinois Department of Public Health. 

The location and receiving stream of the Outfalls at this facility is as follows: 

Outfall Latitude Longitude 

No. Receiving Water 
DEG MIN SEC DEG MIN SEC 

001 37• 50' 59.2" 88° 49' 37.5" Unnamed tributary to Pond Creek 

002 37' 50' 26.0" 88° 49' 51.5" Unnamed tributary to Pond Creek 

003 37• 50' 26.0" 88° 49' 58.0" Unnamed tributary to Pond Creek 

004 37• 50' 25.0" as· 49' 56.6" Unnamed tributary to Pond Creek 

005 37" 50' 9.1" 88° 50' 00.0" Unnamed tributary to Pond Creek 

006 37• 50' 28.4" 88° 50' 40.6" Unnamed tributary to Pond Creek 

007 37' 50' 29.5" as· 49' 34.0" Unnamed tributary to Pond Creek 

008 37• 50' 31.4" 88° 49' 33.9" Unnamed tributary to Pond Creek 

009 37• 51' 16.1" 88° 49' 25.5" Pond Creek 

009ES 37° 50' 52.3" 88° 48' 43.7" Unnamed tributary to Pond Creek 

011 37' 52' 37" 89° 01' 49" Big Muddy River 
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Original Sedimentation Ponds with discharges designated as Outfall Nos. 007 and 008 have been re-designed as described and 
depicted in IEPA Log No. 8554-10. 

Refuse disposal 
Refuse Disposal Area as previously approved in IEPA Log No. 3054-05, was constructed in phases as depicted and described in 
IEPA Log No. 2377-06 (RDA No. 1), Refuse Disposal Area No. 2 was constructed at Pond Creek Mine facilities as proposed and 
described in IEPA Log Nos. 1465-07, 1465-07-8, 1465-07-0, 1465-07-E, 1465-07-G, 1520-07, 0346-08, 9005-09, 9198-09, 9198-09-
A, 8114-10, 8114-10-A, 7185-11, 7225-11, 6431-12, 6431-12-A and 5378-13. 

As previously approved under Subtitle D Permit No. 2015-MA-3432, construction and development of Refuse Disposal Area No. 3 
includes topsoil removal, grading, foundation preparation for refuse area, also construction of the waler holding cell and installation of 
four (4) foot compacted clay liner was performed in accordance with the procedures discussed and outlined in IEPA Log No. 3432-
15. As described in IEPA Log No. 3432-15, all stormwater runoff from the deposited coarse refuse within the RDA No. 3 is collected 
and maintained within the RDA No. 3 and/or is pumped into the slurry impounding structure of the existing RDA, which is an integral 
part of the Pond Creek Mine No. 1 coal preparation plant closed circuit wastewater handling system. 

As described and depicted in IEPA Log Nos. 3001-15 and 3001-15-C Refuse Disposal Area No. 3 (RDA 3) is approved for construction. 
RDA 3 is located immediately east of the RDA 1 and RDA 2 areas, contains 229.78 acres, and is included in the above cited total 
Permit acreage. The area for RDA 3 is located in Section 12, Township 8 South, Range 3 East and Section 7, Township 8 South, 
Range 4 East, Williamson County, Illinois. To not increase chloride and sulfates due to construction of RDA 3, the mine is reclaiming 
the outslopes of the RDA 1 and RDA 2 that previously discharged through Outfalls 007 and 008. There will be no increase in loading 
due to the construction of RDA 3. Runoff from this area will be tributary to previously constructed water holding cell with the designated 
NPDES Outfalls 009 and oogEs, as depicted in IEPA Log No. 3117-15-A. Construction of four (4) foot compacted clay liners for the 
Refuse Disposal Area No. 3, Sediment Pond 009 and associated drainage control structures shall be subject to and in accordance 
with the specifications and testing requirements of Condition No. 12. With prior approval as to thickness and installation procedures, 
an HDPE synthetic liner may be utilized in lieu of the compacted clay liners proposed. 

Mixing Zone (Big Muddy River) 
Excess water will be transported from the Pond Creek Mine to Outfall No. 011 on the Big Muddy River through a high-density 
polyethylene (HOPE) pipeline. Water will be pumped from the Water Holding Cell by pumps through approximately 12.5 miles of pipe 
to the diffuser located at the mixing zone location. The pipeline ROW will be approximately 50 feet in width with a total permitted area 
of approximately 70. 7 acres. The amount of water that could be discharged through the Pipeline depends upon the chloride 
concentration in the discharge stream, the background chloride content and the flow in the Big Muddy River. The upper limit to the 
discharge will be based on the pumping capacity of the facility. Maximum pumping rate of 5,000 gallons per minute or 11.1 cfs. from 
the facility. The volume of water discharged to Big Muddy River will be dependent upon the flow in the Big Muddy River and the 
chloride concentration of the water in the Water Holding Cell and the chloride concentration coming downstream in the River. 

During operations of the pipeline, continuous flow monitors will be installed to provide protection against leakage. Flow will be 
monitored near the pump discharge while the pipeline is within the sediment control structure of Pond Creek Mine. Flow will also be 
monitored at the mixing zone location. This instrumentation will be connected to an alarm monitoring system and flow data will be 
transmitted to a central location for tracking and assessing system operations. The flow monitoring system operation and maintenance 
is subject to the requirements of Special Condition No. 16. 

Groundwater monitoring for the facility will consist of Monitoring Well Nos.GW-1, GW-2, GW-3, GW-4, GW-5GW-9, GW-30, GW-33, 
GW-34, GW-35 and GW-36. Monitoring Well Nos. MW-SR, MW-10, MW-11, MW-12, MW-13, MW-14 and MW-28, as depicted in IEPA 
Log No. 3001-15, will monitor effects of the initial refuse disposal area. Groundwater monitoring requirements are outlined in Condition 
No. 13. 

This Construction Authorization replaces Construction Authorization No. 3054-05. 

The abandonment plan shall be executed and completed in accordance with 35 Ill. Adm. Code 405.109. 

All water remaining upon abandonment must meet the requirements of 35 Ill. Adm. Code 406.202. For the constituents not covered 
by 35 Ill. Adm. Code Parts 302 or 303, all water remaining upon abandonment must meet the requirements of 35 111. Adm. Code 
406.106. 
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This Authorization is issued subject to the following Condition(s}. If such Condition(s) require~} additional or revised facilities, 
satisfactory engineering plan documents must be submitted to this Agency for review and approval to secure issuance of a 
Supplemental Authorization to Construct. 

1. If any statement or representation is found to be incorrect. this pennit may be revoked and the pennittee thereupon waives all 
rights thereunder. 

2. The issuance of this pennil (a) shall not be considered as in any manner affecting the Utle of the premises upon which the mine 
or mine refuse area is to be located; (b) does not release the pennittee from any liability for damage to person or property caused 
by or resulting from the installation, maintenance or operation of the proposed facilities: (c) does not take into consideration the 
structural stability of any units or parts of the project: and (d) does not release the pennittee from compliance with other applicable 
statutes of the Stale of Illinois, or with applicable local laws, regulations or ordinances. 

3. Final plans, specifications, application and supporting documents as submitted by the pennittee and approved by the Agency 
shall constitute part of this pennit in the records of the Agency. 

4. There shall be no deviations from the approved plans and specifications unless revised plans, specifications and application shall 
first have been submitted to the Agency and a supplemental pennit issued. 

5. The permit holder shall notify the Agency (217/782-3637) immediately of an emergency at the mine or mine refuse area which 
causes or threatens to cause a sudden discharge of contaminants into the waters of Illinois and shall immediately undertake 
necessary corrective measures as required by 35 Ill. Adm. Code 405.111. (217/782-3637 for calls between the hours of 5:00 
p.m. to 8:30 a.m. and on weekends.) 

6. The lennination of an NPDES discharge monitoring point or cessation of monitoring of an NPDES discharge is not authorized by 
this Agency until the pennittee submits adequate justification to show what alternate treatment is provided or that untreated 
drainage will meet applicable effluent and water quality standards. 

7. Initial construction activities in areas to be disturbed shall be for collection and treatment facilities only. Prior to the start of other 
activities, surface drainage controls shall be constructed and operated to avoid violations of the Act or Subtitle D. At such time 
as runoff water is collected in the sedimentation pond, a sample shall be collected and analyzed, for the parameters designated 
as 1 M through 15M under Part 5-C of Form 2C and the effluent parameters designated herein with the results sent to this Agency. 
Should additional treatment be necessary to meet the standards of 35 Ill. Adm. Code 406.106 or applicable water quality 
standards, a Supplemental Penni! must be obtained. Discharge from ponds is not allowed unless applicable effluent and water 
quality standards are met in the basin discharge(s). 

8. This Agency must be infonned in writing and an application submitted if drainage, which was previously classified as alkaline 
(pH greater than 6.0), becomes acid (pH less than 6.0) or ferruginous (base flow with an iron concentration greater than 10 mg/L). 
The type of drainage discharging to the basin should be reclassified in a manner consistent with the applicable provisions of 35 
Ill. Adm. Code Part 406. The application should discuss the treatment method and demonstrate how the discharge will meet the 
applicable standards. 

9. A permittee has the obligation to add a settling aid if necessary lo meet the suspended solids or settleable solids effluent 
standards. The selection of a settling aid and the application practice shall be in accordance with a. or b. below 

a. Alum (Al2(SQ4)3), hydrated lime (Ca(OH)2), soda ash (Na2C03}, alkaline pit pumpage, acetylene production by-product 
(tested for impurities), and ground limestone are acceptable settling aids and are hereby pennitted for alkaline mine drainage 
sedimentation ponds. 

b. Any other setUing aids such as commercial flocculents and coagulants are pennitted only on prior approval from the Agency. 
To obtain approval a pennittee must demonstrate in writing to the Agency that such use will not cause a violation of the 
toxic substances standard of 35 Ill. Adm. Code 302. 210 or of the appropriate effluent and water quality standards of 35 Ill. 
Adm. Code parts 302, 304, and 406. 

10. A general plan for the nature and disposition of all liquids used to drill boreholes shall be filed with this Agency prior to any such 
operation. This plan should be filed at such time that the operator becomes aware of the need to drill unless the plan of operation 
was contained in a previously approved application. 

11. Any of the following shall be a violation of the provisions required under 35 Ill. Adm. Code 406.202: 

a. II is demonstrated that an adverse effect on the environment in and around the receiving stream has occurred or is likely to 
occur. 
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b. It is demonstrated that the discharge has adversely affected or is likely to adversely affect any public water supply. 

c. The Agency detennines that the permittee is not utilizing Good Mining Practices in accordance with 35 Ill. Adm. Code 
406.204 which are fully described in detail in Sections 406.205, 406.206, 406.207 and 406.208 in order to minimize the 
discharge of total dissolved solids, chloride, sulfate, iron and manganese. To the extent practical, such Good Mining 
Practices shall be implemented to: 

i. Stop or minimize water from coming into contact with disturbed areas through the use of diversions and/or runoff 
controls (Section 406.205). 

ii. Retention and control within the site of waters exposed to disturbed materials utilizing erosion controls, sedimentation 
controls, water reuse or recirculation, minimization of exposure to disturbed materials, etc. (Section 406.206). 

iii. Control and treatment of waters discharged from the site by regulation of flow of discharges and/or routing of 
discharges to more suitable discharge locations (Section 406.207). 

iv. Utilized unconventional practices to prevent the production or discharge of waters containing elevated contaminant 
concentrations such as diversion of groundwater prior to entry into a surface or underground mine, dewatering 
practices to remove clean water prior to contacting disturbed materials and/or any additional practices demonstrated 
to be effective in reducing contaminant levels in discharges (Section 406.208). 

12. The four (4) foot compacted clay liner to be constructed course refuse disposal area, fine coal refuse area (RDA No. 3) and 
Sedimentation Basin 009 shall be subject to the specifications and procedures presented in IEPA Log No. 3001-15-C. 

Construction Specifications 

a. All soils to be used for the compacted clay liner shall be free of grass, vines, vegetation and rock or stones greater than four 
(4) inches in diameter. 

b. Samples collected from the borrow area shall be evaluated in accordance with ASTM D422, 04318 and 02487 to ensure 
classification criteria are met. 

c. Each successive soil lift shall be placed to a 6 to 8 inch loose thickness; however, in no instance shall the loose lift thickness 
exceed the length of the pads or feet on the compactor or roller. 

d. Each soil lift shall be compacted to the minimum Standard Prototor (ASTM 0698) density identified in item no. 12(q) below, 
at a moisture content of 0% to 5% above the optimum moisture content of the soil. 

e. Inter-lift surfaces shall be adequately scarified to ensure inter-lifting bonding. 

f. Liner construction shall be performed to consistent achievement of density, moisture content, and hydraulic conductivity for 
each successive lift. 

g. The placement of frozen material or the placement material on frozen ground is prohibited. 

h. Contemporaneous placement or protective covering shall be provided to prevent drying, desiccation and/or freezing where 
necessary. 

i. Liner construction shall be completed in a manner which reduces void spaces within the soil and liner. 

j. All construction stakes shall be removed during construction, and all test holes (Shelby tube samples) are to be backfilled 
with bentonite. 

k. The compacted clay liner shall be constructed in a manner to achieve a unifonn barrier with a hydraulic conductivity of 1 x 
10·7 cm/sec. 

I. In the event that acceptable compaction results are not achieved, the soil lift shall be reprocessed or removed and replaced. 
If moisture content is less than optimum, or greater than 5% above optimum. the falling material shall be wetted or dried to 
a moisture content within specification and re-compacted. If the dry density is below specification, the failing material shall 
be re-compacted until a passing test is achieved. 
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m. In the event of a failing conductivity test, the soil may be removed or re-compacted and retested until a passing result is 
obtained; or the soil immediately above and below the test specimen from the same Shelby tube may be tested. If both 
tests pass, the original test shall be nullified. If either test fails, that portion of the liner shall be rejected and shall be 
reconstructed and retested until passing results are obtained. The limits of necessary reconstruction shall be determined 
by additional sampling and testing within the failed region, thereby isolating the failing area of work. 

Testing Specifications 

n. Prior to initiating soil liner construction, borrow soils shall be identified, qualified, and verified. At minimum, a representative 
sample of each soil type identified within the borrow area is to be collected and analyzed for gradation, compaction, and 
hydraulic conductivity characteristics. 

o. Samples collected from borrow area shall be evaluated in accordance with ASTM D422, D4318 and D2487 to ensure 
classification criteria are met. 

p. Samples collected from the borrow area shall be tested in accordance with ASTM D 698 to determine maximum dry density 
and optimum moisture content of the soil. 

q. Samples collect from the borrow area shall be compacted to 90% and 95% standard Proctor density at or near optimum 
moisture content. The hydraulic conductivity of the re-compacted samples shall be determined in accordance with ASTM 
D5084 procedures. The results of this testing shall be used to establish the minimum dry density for soil liner compaction 
necessary to achieve a hydraulic conductivity of 1 x 10·1 cm/sec or less. 

r. Moisture and density testing by nuclear methods (ASTM D2922 and D3017) shall be conducted at a rate of at least one test 
per 1,000 cubic yards placed. Testing locations shall be random and shall not be known to the earthwork contractor prior 
to lift placement. 

s. To ensure the accuracy and reproducibility of the nuclear testing, all nuclear density gauges shall be certified to calibration. 
Soil compaction tests shall be double-checked with independent test methods. A drive cylinder test and laboratory moisture 
content determination shall be conducted and compared to gauge readings. These independent checks shall be made at 
the outset of construction and on a bi-weekly basis (e.g., every ten working days) thereafter. 

I. Samples for hydraulic conductivity verification shall be retrieved from the compacted soil liner and tested in accordance with 
ASTM D5084 procedures. Samples shall be retrieved using three-inch Shelby tubes. Samples shall be completed at 
frequency of one sample/test per 20,000 cubic yards placed. The vertical location of the recovered samples shall be varied 
so that representative portions or lifts of the contractor prior to soil liner construction. 

u. Survey checks shall be conducted at a minimum spacing of 100 ft. centers, and at 100 ft. intervals along each line where a 
break in slope occurs, to verify liner thickness. To verify liner thickness, the survey checks shall be taken before and after 
liner construction. 

13. Groundwater monitoring requirements for Well Nos. MW-12, MW-13, MW-14, MW-8R and MW-28 are as follows: 

a. Ambient background monitoring shall be performed for all referenced wells. Such ambient monitoring shall consist of six 
(6) samples collected during the first year (approximately bi-monthly) following well installation but no later than during the 
first year of operation or disturbance to determine ambient background concentrations. Background monitoring shall include 
the following list of constituents: 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Chloride 
Chromium 
Cobalt 
Copper 
Cyanide 

Fluoride 
Iron (dissolved) 
Iron (total) 
Lead 
Manganese (dissolved) 
Manganese (total) 
Mercury 
Molybdenum 
Nickel 
Phenols 
Selenium 
Silver 

Sulfate 
Thallium 
Total Dissolved Solids 
Vanadium 
Zinc 
pH {field) 
Acidity 
Alkalinity 
Hardness 
Static Water Elevation 

b. Following the ambient monitoring as required under Condition No. 13(a) above, routine monitoring shall continue on a 
quarterly basis as follows: 

i. Monitoring Well Nos. MW-12, MW-13, MW-14, MW-8R and MW-28 shall continue to be monitored quarterly for the 
contaminants identified in Condition No. 12(a) above. 
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ii. Monitoring Well Nos. MW-12, MW-13, MW-14, MW-BR and MW-28 shall be monitored quarterly as required by 
IDNR/OMM for the following list of constituents: 

Chloride 
Iron (dissolved) 
Iron (total) 
Manganese (dissolved) 
Manganese (total) 
Sulfate 

Total Dissolved Solids 
Hardness 
Acidity 
Alkalinity 
pH 
Static Water Elevation 

c. Following completion of active mining and reclamation, post-mining monitoring of all above referenced wells shall consist 
of six (6) samples collected during a 12-month period (approximately bi-monthly) to determine post-mining concentrations. 
Post-mining monitoring shall include the list of constituents identified in Condition No. 13(a) above. 

d. Groundwater monitoring reports shall be submitted to the Agency in accordance with Special Condition Nos. 3 and 5 of this 
NPDES permit. 

e. A statistically valid representation of background and/or post mining water quality required under Condition No. 13(b) above 
shall be submitted utilizing the following method. This method shall be used to determine the upper 95 percent confidence 
limit for each parameter listed above. 

Should the Permittee determine that an alternate statistical method would be more appropriate based on the data being 
evaluated, the Permittee may request utilization of such alternate methodology. Upon approval from the Agency, the 
alternate methodology may be utilized to determine a statistically valid representation of background and/or post mining 
water quality. 

The following method should be used to predict the confidence limit when single groundwater samples are taken from each 
monitoring (test) well. 

i. Determine the arithmetic mean (x b) of each indicator parameter for the sampling period. If more than one well is 

used, an equal number of samples must be taken from each well. 

X +X + ... X 
1 2 n 

n 
Where: 

X b = Average value for a given chemical parameter 

X 
1l = Values for each sample 

n = the number of samples taken 

ii. Calculate the background and/or post mining variance (Sb2) and standard deviation (Sb) for each parameter using the 
values (X,,) from each sample of the well(s) as follows: 

S 
l 

b -
n - 1 
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iii. Calculate the upper confidence limit using the following formula: 

Where: 

CL = upper confidence limit prediction 
(upper and lower limits should be calculated for pH} 
t = onetailed t value at the required significance 
level and at n1 degrees of freedom from Table 1 
{a twotailed t value should be used for pH) 

iv. If the values of any routine parameter for any monitoring well exceed the upper confidence limit for that parameter, the 
permittee shall conclude that a statistically significant change has occurred at that well. 

v. When some of the background and/or post mining values are less than the Method Detection Limit (MDL}, a value of 
one-half (1/2) the MDL shall be substituted for each value that is reported as less than the MDL All other computations 
shall be calculated as given above. 

If all the background and/or post mining values are less than the MDL for a given parameter, the Practical Ouantitation Limit 
(POL}, as given in 35 Ill. Adm. Code Part 724 Appendix I shall be used lo evaluate data from monitoring wells. If the 
analytical results from any monitoring well exceed two (2) times the POL for any single parameter, or if they exceed the 
POLs for two or more parameters, the permittee shall conclude that a statistically significant change has occurred. 

Table 1 
Standard !Tables Level of Significance 

!values !values 
Degrees of freedom (onetail) {twotailr 

99% 95% 99% 95% 
4 3.747 2.132 4.604 2.776 
5 3.365 2.015 4.032 2.571 
6 3.143 1.943 3.707 2.447 
7 2.998 1.895 3.499 2.365 
8 2.896 1.860 3.355 2.306 
9 2.821 1.833 3.250 2.262 
10 2.764 1.812 3.169 2.228 
11 2.718 1.796 3.106 2.201 
12 2.681 1.782 3.055 2.179 
13 2.650 1.771 3.012 2.160 
14 2.624 1.761 2.977 2.145 
15 2.602 1.753 2.947 2.131 
16 2.583 1.746 2.921 2.120 
17 2.567 1.740 2.898 2.110 
18 2.552 1.734 2.878 2.101 
19 2.539 1.729 2.861 2.093 
20 2.528 1.725 2.845 2.086 
21 2.518 1.721 2.831 2.080 
22 2.508 1.717 2.819 2.074 
23 2.500 1.714 2.807 2.069 
24 2.492 1.711 2.797 2.064 
25 2.485 1.708 2.787 2.060 
30 2.457 1.697 2.750 2.042 
40 2.423 1.684 2.704 2.021 

Adopted from Table Ill of "Statistical Tables for Biological Agricultural and Medical Research" {1947, R.A. Fisher and F. Yates). 

• For pH only when required. 
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Special Condition No. 1: No effluent from any mine related facility area under this permit shall, alone or in combination with other 
sources, cause a violation of any applicable water quality standard as set out in the Illinois Pollution Control Board Rules and 
Regulations, Subtitle C: Water Pollution. 

Special Condition No. 2: Samples taken in compliance with the effluent monitoring requirements shall be taken at a point 
representative of the discharge, but prior lo entry into the receiving stream. 

Special Condition No. 3: All periodic monitoring and reporting forms, including Discharge Monitoring Report (DMR) forms. shall be 
submitted to the Agency according to the schedule outlined in Special Condition No. 4 or 5 below with one (1) copy forwarded to each 
of the following addresses: 

Illinois Environmental Protection Agency 
Division of Water Pollution Control 
1021 North Grand Ave., East 
P.O. Box 19276 
Springfield, IL 62794-9276 

Attn: Compliance Assurance Section 

Illinois Environmental Protection Agency 
Mine Pollution Control Program 
2309 West Main Street, Suite 116 
Marion, Illinois 62959 

The Permittee will be required lo submit electronic DMRs (NetDMR) instead of mailing paper DMRs to the IEPA, unless a waiver is 
approved by the Agency. More information, including registration information for the NetDMR program. can be obtained on the IEPA 
website, https://www2.illinois.gov/epa/lopics/water-guality/surface-water/netdmr/Paqes/quick-answer-guide.aspx. 

Special Condition No. 4: Completed Discharge Monitoring Report (DMR) forms and as well as upstream and downstream monitoring 
results. shall be retained by the Permittee for a period of three (3) months and shall be submitted electronically (or mailed if waiver is 
approved by the Agency) and received by the IEPA at the addresses indicated in Special Condition No. 3 above in accordance with 
the following schedule, unless otherwise specified by the permitting authority. 

Period 

January, February, March 
April, May, June 
July, August, September 
October, November, December 

Received by IEPA 

April 15 
July 15 
October 15 
January 15 

The Permittee shall record discharge monitoring results on Discharge Monitoring Report (DMR) forms using one such form for each 
Outfall and Discharge Condition each month. In the event that an Outfall does not discharge during a monthly reporting period or 
under a given Discharge Condition, the DMR form shall be submitted with "No Discharge" indicated. 

Any and all monitoring results, other than NPDES outfall discharge results reported through NetDMR, shall be submitted to the Agency 
at the addresses indicated in Special Condition No. 3 above. 

Special Condition No. 5: Completed periodic monitoring and reporting, other than DMR's and stream monitoring (i.e., groundwater 
monitoring, coal combustion waste analysis reports, etc.), shall be retained by the Permittee for a period of three (3) months and shall 
be mailed and received by the IEPA at the addresses indicated in Special Condition No. 3 above in accordance with the following 
schedule, unless otherwise specified by the permitting authority. 

Period 

January, February, March 
April, May, June 
July, August, September 
October, November, December 

Received by IEPA 

May 1 
August 1 
November 1 
February 1 

Special Condition No. 6: The Agency may revise or modify the permit consistent with applicable laws, regulations or judicial orders. 

Special Condition No. 7: If an applicable effluent standard or limitation is promulgated under Sections 301(b)(2)(C) and (D), 
304(b)(2), and 307(a)(2) of the Clean Water Act and that effluent standard or limitation is more stringent than any effluent limitation in 
the permit or controls a pollutant not limited in the NPDES Permit, the Agency shall revise or modify the permit in accordance with the 
more stringent standard or prohibition and shall so notify the permittee. 

Special Condition No. 8: The permittee shall notify the Agency in writing by certified mail within thirty days of abandonment. 
cessation, or suspension of active mining for thirty days or more unless caused by a labor dispute. During cessation or suspension 
of active mining, whether caused by a labor dispute or not, the permitlee shall provide whatever interim impoundment, drainage 
diversion, and wastewater treatment is necessary to avoid violations of the Act or Subtitle D Regulations. 
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Special Condition No. 9: Plans must be submitted lo and approved by this Agency prior lo construction of any future sedimentation 
ponds. At such time as runoff water is collected in the sedimentation pond, a sample shall be collected and analyzed for the 
parameters designated as 1 M-15M under Part 5-C of Form 2C and the effluent parameters designated herein with the results sent to 
this Agency. Should additional treatment be necessary to meet these standards, a Supplemental Permit must also be obtained. 
Discharge from a pond is not allowed unless applicable effluent and water quality standards are met. 

Special Condition No. 1 O: The special reclamation area effluent standards of 35 Ill. Adm. Code 406.109 apply only on approval from 
the Agency. To obtain approval, a request form and supporting documentation shall be submitted lo request the discharge be 
classified as a reclamation area discharge. The Agency will notify the permittee upon approval of the change. 

Special Condition No. 11: The special stormwaler effluent standards apply only on approval from the Agency. To obtain approval, 
a request with supporting documentation shall be submitted to request the discharge to be classified as a stormwater discharge. The 
documentation supporting the request shall include analysis results indicating the discharge will consistently comply with reclamation 
area discharge effluent standards. The Agency will notify the permittee upon approval of the change. 

Special Condition No. 12: Annual stormwater monitoring is required for all discharges not tributary to a sediment basin until Final 
SMCRA Bond is released and approval to cease such monitoring is obtained from the Agency. 

a. Each discharge must be monitored for pH and settleable solids annually. 

b. Analysis of samples must be submitted with second quarter Discharge Monitoring Reports. A map with discharge locations must 
be included in this submittal. 

c. If discharges can be shown to be similar, a plan may be submitted by November 1 of each year preceding sampling to propose 
grouping of similar discharges andfor update previously submitted groupings. If updating of a previously submitted plan is not 
necessary, a written notification to the Agency indicating such is required. Upon approval from the Agency, one representative 
sample for each group may be submitted. 

Special Condition No. 13: Sediment Pond Operation and Maintenance (Outfalls 001, 002. 003, 004, 005, 006, 007, 008, 009ES}: 

a. For discharges resulting from precipitation events, in addition lo the alternate effluent (Discharge Condition Nos. II and Ill) 
monitoring requirements, as indicated on the applicable effluent pages of this Permit, discharges from Outfalls 001, 002, 003, 
004, 005, 006, 007, 008, 009ES shall be monitored and reported for Discharge Rate, Sulfate. Chloride and Hardness. 

b. The following sampling and monitoring requirements are applicable to flow in the unnamed tributary to Pond Creek which receive 
discharges from Outfalls 001, 002, 003, 004, 005, 006, 007, 008, 009ES. 

i. All sampling and monitoring required under 13(b)(ii) and (iii) below shall be performed during a discharge and monitoring 
event from the associated outfall. 

ii. Unnamed tributary to Pond Creek shall be monitored and reported quarterly for Discharge Rate, Chloride, Sulfate and 
Hardness downstream of the associated outfall. This downstream monitoring shall be performed a sufficient distance 
downstream of the associated outfall to ensure that complete mixing has occurred. At such time that sufficient information 
has been collected regarding receiving stream flow characteristics and in-stream contaminant concentrations the permittee 
may request a re-evaluation of the monitoring frequency required herein for possible reduction or elimination. For the 
purpose of re-evaluating the downstream monitoring frequency of the receiving stream, "sufficient information" is defined 
as a minimum of ten (10) quarterly sampling events. 

In the event that downstream monitoring of the receiving waters is eliminated during the term of this permit based on an 
evaluation of the quarterly data, a minimum of three (3) additional samples analyzed for the parameters identified above 
must be submitted with the permit renewal application a minimum of 180 days prior to expiration of this permit. 

iii. Unnamed tributary to Pond Creek shall be monitored and reported annually for Discharge Rate, Chloride, Sulfate and 
Hardness upstream of the associated outfall. 

Special Condition No. 14: Sediment Pond Operation and Maintenance (Outfall 009): 

a. No discharge is allowed from Outfall No. 009 during "low flow" or "no flow'' conditions in the receiving stream, unless such 
discharge meets the water quality standards of 35 Ill. Adm. Code 302. 
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Pursuant to 35 tu. Adm. Code Part 302.102, discharges from the referenced outfalls that otherwise would not meet the water 
quality standards of 35 Ill. Adm. Code Part 302 may be permitted if sufficient flow exists in the receiving stream to ensure that 
applicable water quality standards are met. That is, discharges not meeting the water quality standards of 35 Ill. Adm. Code Part 
302 may only be discharged in combination with stormwater discharges from the basin, and only at such limes that sufficient 
flow exists in the receiving stream to ensure that water quality standards in the receiving stream beyond the area of allowed 
mixing will not be exceeded. 

The permitlee shall determine the effluent limitation for chloride and/or the maximum effluent flow rate allowable to maintain 
water quality in the receiving stream. The following equations shall be used to make such determinations: 

Cos = [Ce Oe + 0.25 Cus Ous]/ (0.25 Ous + Oe} 

Where: 

Ce = Effluent concentration (mg/L} 

Oe = Effluent flow rate (cfs) for Outfall 009 

Ous = Upstream flow rate (cfs} 

Cus = Upstream concentration (mg/L) 

Cos = Downstream concentration 

The "calculated" downstream concentration shall be less than 500 mg/L for chloride and reported on the discharge monitoring 
reports (DMRs). 

The permittee shall install a gauging station and conductivity monitor upstream of the discharge to determine an upstream flow 
(Ous) and a chloride concentration (Cus) correlated to the conductivity value. In addition. the permiltee shall install a continuous 
conductivity monitor downstream to ensure that the chloride concentration (correlated to the conductivity value) stays within the 
chloride water quality standard. The daily maximum downstream chloride concentration controlled lo conductivity shall be 
reported on the DMR"s. 

If there is no upstream mixing available for Outfall 009, the NP DES permit shall be regulated at 500 mg/L for Chloride and 1250 
mg/L for Sulfate. 

The upstream and downstream conductivity monitoring locations need to be approved by the Agency. 

b. The following sampling and monitoring requirements are applicable to flow in Pond Creek which receives the discharges from 
Outfall 009. 

i. All sampling and monitoring required under 14(b)(ii) and (iii) below shall be performed during a discharge and monitoring 
event from the associated outfall. 

ii. Pond Creek shall be monitored and reported quarterly for Discharge Rate, Sulfate, Chloride and Hardness downstream of 
the associated outfall. This downstream monitoring shall be performed a sufficient distance downstream of the associated 
outfall to ensure that complete mixing has occurred. At such time that sufficient information has been collected regarding 
stream flow characteristics and in-stream contaminant concentrations. the permittee may request a re-evaluation of the 
monitoring frequency required herein for possible reduction or elimination. For the purpose of re-evaluating the downstream 
monitoring frequency of the receiving stream. "sufficient information" is defined as a minimum of ten (10) quarterly sampling 
events. 

In the event that downstream monitoring of the receiving waters is eliminated during the term of this permit based on an 
evaluation of the quarterly data, a minimum of three (3) additional samples analyzed for the parameters identified above 
must be submitted with the permit renewal application a minimum of 180 days prior to expiration of this permit. 

iii. Pond Creek shall be monitored and reported annually for Discharge Rate. Sulfate, Chloride and Hardness upstream of the 
associated outfall. 

Special Condition No. 15: Sediment Pond Operation and Maintenance (Outfall 009- Reclamation Area Discharge Classification): 

a. For discharges resulting from precipitation events, in addition to the alternate effluent (Discharge Condition Nos. II and Ill) 
monitoring requirements, as indicated on the applicable effluent pages of this Permit, discharges from Outfall 009 shall be 
monitored and reported for Discharge Rate, Sulfate, Chloride and Hardness. 

b. The following sampling and monitoring requirements are applicable to flow in the Middle Fork Big Muddy River which receive 
discharges from Outfall 009. 
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i. All sampling and monitoring required under 15(b)(ii) and (iii) below shall be performed during a discharge and monitoring 
event from the associated outfall. 

ii. Middle Fork Big Muddy River shall be monitored and reported quarterly for Discharge Rate, Chloride, Sulfate and Hardness 
downstream of the associated outfall. This downstream monitoring shall be performed a sufficient distance downstream of 
the associated outfall to ensure that complete mixing has occurred. At such time that sufficient information has been 
collected regarding receiving stream flow characteristics and in-stream contaminant concentrations the permittee may 
request a re-evaluation of the monitoring frequency required herein for possible reduction or elimination. For the purpose 
of re-evaluating the downstream monitoring frequency of the receiving stream, "sufficient information" is defined as a 
minimum of ten (10) quarterly sampling events. 

In the event that downstream monitoring of the receiving waters is eliminated during the term of this permit based on an 
evaluation of the quarterly data, a minimum of three (3) additional samples analyzed for the parameters identified above 
must be submitted with the permit renewal application a minim um of 180 days prior to expiration of this permit. 

iii. Middle Fork Big Muddy River shall be monitored and reported annually for Discharge Rate, Chloride, Sulfate and Hardness 
upstream of the associated outfall. 

Spacial Condition No. 16: Sediment Pond Operation and Maintenance (Outfall 011 ): 

a. Pursuant to 35 Ill. Adm. Code Part 302.102, discharges from the referenced outfalls that otherwise would not meet the water 
quality standards of 35 Ill. Adm. Code Part 302 may be permitted if sufficient flow exists in the receiving stream to ensure that 
applicable water quality standards are met. That is, discharges not meeting the water quality standards of 35 Ill. Adm. Code Part 
302 may only be discharged in combination with stormwater discharges from the basin, and only at such times that sufficient 
flow exists in the receiving stream to ensure that water quality standards in the receiving stream beyond the area of allowed 
mixing will not be exceeded. 

The permittee shall determine the effluent limitation for chloride and/or the maximum effluent flow rate allowable to maintain 
water quality in the receiving stream. The following equations shall be used to make such determinations: 

Cos = [Ce Oe + 0.25 Cus Ous)/ (0.25 Ous + OE) 

Where: 

Ce = Effluent concentration (mg/L) 

Oe = Effluent flow rate (cfs) for Outfall 011 

Ous Upstream flow rate (cfs) 

Cus = Upstream concentration (mg/L) 

Cos = Downstream concentration 

The "calculated" downstream concentration (CDS) shall be less than 500 mg/L for chloride and reported on the discharge 
monitoring reports (DMRs}. 

Chloride is limited in the NP DES permit at the limits described below. The maximum flow from Outfall 011 is 5,000 gpm and the 
maximum chloride concentration is 12,000 mg/L. 

Sulfate and Iron (dissolved) shall be monitored from the effluent monthly when discharging. 

The permit only allows a discharge when the Big Muddy River is flowing above 30 cfs. The maximum dispersion required for all 
water quality parameters is 34:1. Model predictions have been made for a maximum effluent total flow rate of 11.1 cfs. At the 
maximum chloride concentration of 12,000 mg/L, this maximum discharge requires a river flow of 1,734 cfs to meet a dispersion 
of 34:1 in less than 25 % of the river volume. The maximum distance to meet the water quality standard for all scenarios is 251 
feet downstream with a plume width of 25 feet. The maximum zone of initial dilution to meet the acute Copper water quality 
standard for all scenarios is 18.2 feet downstream with a plume width of 4 feet. 

The upstream flow (Ous) should be based on the full flow measurement upstream of the proposed Outfall 011 that shall be 
approved by the Agency. 

The upstream and downstream conductivity monitoring locations need to be approved by the Agency. 
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The permittee shall install a conductivity monitor upstream of the discharge to determine a chloride concentration (Cus) correlated 
to the conductivity value. In addition, the permittee shall install a continuous conductivity monitor downstream to ensure that the 
chloride concentration (correlated to the conductivity value) stays within the chloride water quality standard. The daily maximum 
downstream chloride concentration controlled to conductivity shall be reported on the DMR's. 

b. The following sampling and monitoring requirements are applicable to flow in Big Muddy River which receives the discharges 
from Outfall 011. 

i. All sampling and monitoring required under 16(b)(ii) and (iii) below shall be performed during a discharge and monitoring 
event from the associated outfall. 

ii. The Big Muddy River shall be monitored and reported quarterly for Discharge Rate, Sulfate, Chloride and Hardness 
downstream of the associated outfall. This downstream monitoring shall be performed a sufficient distance downstream of 
the associated outfall to ensure that complete mixing has occurred. At such time that sufficient information has been 
collected regarding stream flow characteristics and in-stream contaminant concentrations, the permittee may request a re
evaluation of the monitoring frequency required herein for possible reduction or elimination. For the purpose of re-evaluating 
the downstream monitoring frequency of the receiving stream, "sufficient information" is defined as a minimum of ten (10) 
quarterly sampling events. 

In the event that downstream monitoring of the receiving waters is eliminated during the term of this permit based on an 
evaluation of the quarterly data, a minimum of three (3) additional samples analyzed for the parameters identified above 
must be submitted with the permit renewal application a minimum of 180 days prior to expiration of this permit. 

iii. The Big Muddy River shall be monitored and reported annually for Discharge Rate, Sulfate, Chloride and Hardness 
upstream of the associated outfall. 

Special Condition No. 17: Data collected in accordance with Special Condition Nos. 13, 14, 15 and 16 above will be utilized to 
evaluate the appropriateness of the effluent limits established in this Permit. Should the Agency's evaluation of this data indicate 
revised effluent limits are warranted; this permit may be reopened and modified to incorporate more appropriate effluent limitations. 
This data will also be used for determination of effluent limitations at the time of permit renewal. 

Special Condition No. 18: Discharges from Outfalls 006, 007, 008, 009, 009ES and 011 shall be monitored twice annually with such 
monitoring spaced at approximately 6-month intervals during the entire 5-year term of this NP DES Permit. Sampling of the discharges 
shall be performed utilizing the grab sampling method and analyzed for total (unfiltered) concentrations. The results of the sampling 
required under this Special Condition shall be submitted twice annually to the Agency in January and July of each calendar year to 
the addresses indicated in the Special Condition No. 3 above. The parameters to be sampled and the detection limits (minimum 
reported limits) are as follows: 

Parameter 

Arsenic 
Barium 
Cadmium 
Chromium (hexavalent) 
Chromium 
Copper 
Lead 
Manganese 
Mercury* 
Nickel 
Phenols 
Selenium 
Silver 
Zinc 

Detection Limit 

0.05 mg/L 
0.50 mg/L 
0.001 mg/L 
0.01 mg/L 
0.05 mg/L 
0.005 mg/L 
0.05 mg/L 
0.50 mg/L 
1.00 ng/1** 
0.005 mg/L 
0.005 mg/L 
2.000 µg/1*** 
0.003 mg/L 
0.025 mg/L 

Utilize USEPA Method 1631E and the digestion procedure described in Section 11.1.1.2 of 1631E. 
1.00 ng/1 (nanogram/liter) = 1 part per trillion. 

*** µg/1 = micrograms/liter 
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Choco O.p.1rt1Mnt of Publk Kta1tt1 ·coPH• 

Otrict ofSiftf'I ,1nd Htalth Adm1nntrittOn •osttAi• 

Date ~ 

1 10/23/2018 COPH 

2 11/27/2018 CDPH 

3 12/6/2018 COPH 

4 12/7/2018 COPH 

S 12/18/2018 COPH 

6 1/16/2019 CDPH 

7 2/28/2019 COPH 

8 4/29/2019 CDPH 

9 6/29/2019 COPH 

10 7/9/2019 COPH 

11 7/10/2019 COPH 

12 7/12/2019 COPH 

13 9/18/2018 OSHA 

14 7/5/2019 OSHA 

15 7/9/2019 OSHA 

United States Army 

16 6/17/2018 Corps of Engineers 

17 12/21/2018 MWRD 

18 6/20/2018 IDPH 

19 1/16/2018 IDPH 

20 2/28/2018 IDPH 

IEPA (Water Quality 

21 8/21/2018 Division) 

Chicago Fire 

22 3/28/2019 Department 

Exchange 55 
Inspection Log 

United SlltH Almy Corp of (ncinffn: 
MetropoJi\.ln Water Rtdamat1on DtStnct •MWRO" 

llt.nois o.tp.1rtme-nl of Public HHlth •10PK~ 
llinoi1 (nvironmental Protection Ac,ency •1tPA• 

~ic610 Fin: Oepanment 

Reason for Visit 

Complaint: Fugitive dust 

Rev,ewed demolition wetting procedures. 

Complaint: Fugitive dust 

Observed demolition. 

Complaint; Fugitive dust 

COPH served a citation for two counts of creating dust during 

demolition of Fly Ash structure on December 6, 2018. 
Anonymous Complaint. Inspectors reviewed all recording 

keeping, interviewed seven (7) laborers and inspected asbestos 

containment area. 

Complaint: Insufficient wetting of asbestos material during 

Result 

No Violations Issued, Project in Compliance and Good Standing 

No Violations Issued, Project in Compliance and Good Standing 

No Violations Issued, Project in Compliance and Good Standing 

No Violations Issued, Project in Compliance and Good Standing 

No Violations Issued, Project in Compliance and Good Standing 

Two (2) Citations {Downgraded to administrative penalties during 

April 25, 2019 Administrative Court hearing) received from CDPH. 

No Violations Issued, Project in Compliance and Good Standing 

abatement No Violations Issued, Project in Compliance and Good Standing 
Complaint: Insufficient wetting of asbestos material and excessive 

asbestos fibers in the air No Violations Issued, Project in Compliance and Good Standing 
Complaint: Insufficient watering in containment and at direction 

of IDPH. No Violations Issued, Project in Compliance and Good Standing 

Followed up to complete inspection on 7/9/2019 No Violations Issued, Project in Compliance and Good Standing 

Followed up to complete inspection on 7/9/2019 No Violations Issued, Project in Compliance and Good Standing 

Reviewed safety protocols. OSHA representatives requested 
documents an~ materials to support performance on site. No Violations Issued, Project in Compliance and Good Standing 

Complaint: Fugitive dust No Violations Issued, Project in Compliance and Good Standing 
Evaluated asbestos program, evaluated lead protection program, 

and reviewed air sampling files. No Violations Issued, Project in Compliance and Good Standing 
Expressed concerns on the demolition of the Crib House and 

Waste Water Treatment Plant. Took photographs of both 

structures. No Violations Issued, Project in Compliance and Good Standing 
Expressed thoughts on the Chicago Sanitary and Ship Canal and 

concerns of residents in thea area. No Violations Issued, Project in Compliance and Good Standing 

Evaluated abatement process. No Violations Issued, Project in Compliance and Good Standing 
Accompanied CDPH in issuing Citation for the release of dust. 

Citation was issued by COPH and not IDPH. No Violations Issued, Project in Compliance and Good Standing 
Reviewed record keeping for abatement personnel including 

repitor fit testing and IL DPH licenses. No Violations Issued, Project in Compliance and Good Standing 
Reviewed demolition plans, potential impacts on waterway, and 

environmental planning. An electronic copy of the Environmental 

Remediation Plan was provided. No Violations Issued, Project in Compliance and Good Standing 
Conducted an inspection to determine potential culpability from 

structure that caught on fire two days prior. A finding of "no fault" 

was generated. No Violations Issued, Project in Compliance and Good Standing 
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... 

July 30, 2019 

Illinois Environmental Protection Agency 
PO Box 19276 
Springfield, IL 62794-9276 

RE: Williamson County Energy - Pond Creek Mine 

TO WHOM IT MAY CONCERN: 

,..,....--

Exhibit _ 

Please consider this correspondence as a resounding NO to allowing the dumping of waste 
water from Pond Creek Mine into the Big Muddy River. We are just now recovering from 
a disastrous flood. The thought of contamination of the river, the fish and wildlife it 
serves, as well as farmland and recreational areas around the river is something that 
cannot be ignored. 

It is my understanding from Pond Creek Mine's application and/or permit that we are 
looking at potentially 3.5 million gallons per day dumping into the Big Muddy River. THIS 
IS UNACCEPTABLE!!! This is a problem for Pond Creek Mind to resolve, not those who 
live on and use the Big Muddy River. The people of southern Illinois deserve better from 
the IEPA than to allow this to happen. 

Sincerely, 

~~ 
Debra M ileur 
8496 Old Hwy 13 
Murphysboro, IL 62966 
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USPS 
1021 N. Grand Ave. East 
P.O. 19276 
Springfield, IL 62794-9276 

Dear Sir: 

July 30, 2019 

Exlu'bit -----

Please reconsider dumping millions of gallons of toxic water into the Big Muddy River 
from the Pond Creek Mine. This could cause flooding, damage to fish and wildlife, and 
environmental problems. We should be taking care of the environment, not causing problems. 

Also please consider how this will affect people living along this river. Thank you for 
considering my opinion. 

'C_o~ s truly, . _ 
C¥~b~ 
Linda Craig (./' 
Herrin, IL 
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VOICE OF THE READER 

Big Muddy 
River crisis 

• To the Editor: 
Thanks to The Southern for 

keeping us informed about the 
Pond Creek Mine's application 
to dump millions of gallons of 
toxic water into the Big Muddy 
River. 

I'm urging all of you to write to 
the IEPA opposing their "tenta -
tive" approval of this project and 
to request a public hearing. 

No environmental impact 
studies have been done on the 
long term effects of this pro-
p~sal: cumulative water qual
ity, ects on fish and wildlife, 
b erosion, flooding, the 
c · te crisis, su1.:Jal an~ tmvt
i; ental costs to the people 
sdong the course of the river, 
maijy of whom are already im
poverished. The public hearing 
held by IDNR last October was 
pobrly publicized. This wealthy 
corporation is offering little 
bonding to offset any problems 
that might arise, and no plan for 
detoxifying the water beyond a 
series of sediment ponds, which 
of course can overflow during 
periods of heavy rain. 

Also, to clear up some mis
information: There is NO Sev
erance Tax on coal in Dlinois. 
Legislation to create one has 
stalled in the legislature since 
March. So neither the state nor 
the local communities will hen-

efit from that. 
Most of this coal will be 

sold abroad, also no benefit to 
Southern Illinoisans . 

The email address to com
ment is: darin.lecrone@illi
nois.gov. Include the NPDES 
IL0077666 & Notice No. 7516c 
in your subject line and on each 
page. You can also use USPS 
address 1021 North Grand Ave· 
nue East, Post Office Box 19276 
Springfield, Illinois 62794-
9276. The deadline is Aug. 12 
- for receipt, not postmark, so 
act soonest! 

Thanlcyou. 
Janlbomas 

Murphysboro 

n~ T·HE SC!>UTHERN C ILLINOISAN 
"' 



R02865

'' B ~ <>i J\Au .. aay R, ver Ci• s ·, s"" 
-..i:: EPA 
I D ct- I North G rttt"d Av!~£ o.:sf 
Post offi ce, Bt)x I q 2 '7 t., 

Spr'Jn~ · ela 1 IL 

1 I 1 IJI "'II' II 1\ I' It'" 111,"' II' 111" '111' {Fi,iil1\il@itlt111 q d, 7 I; 



R02866

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Kathleen Doherty < kathleendoh201 O@hotmaiI.com > 

Wednesday, July 31, 2019 8:46 PM 
EPA.PublicHearingCom 
[External] Pond Creek. NPDES Permit No. IL0077666 Notice No. 7516c 

Dear Illinois Environmental Protection Agency: 

Dumping toxic mine waste into the water source for drinking water is incredibly short sighted and stupid. Absolutely NO 

dumping into the Big Muddy and her tributaries. Water is life. It is the economic and environmental heart of Southern 
Illinois. And it is necessary for healthy children and adults. 

Do not allow a mining company to poison our state for short term gain. We know that the tax payers of Illinois will clean 
up their mess. NO. 

Listen to the people, not the money. 

Kathleen Doherty 
770 Dodge Ave 
Evanston, IL 60202 

Sent from my iPhone 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

... 

ED HEIERMAN <eheierman@yahoo.com> 

Wednesday, July 31, 2019 9:06 PM 
EPA.PublicHearingCom 
[External] Big Muddy 

Dear Illinois Environmental Protection Agency: 

The dumping of toxic mine waste into the water source for drinking water is incredibly short sighted. Their shouldn't 
be any dumping into the Big Muddy and her tributaries. Our water sources must be protected from 
contamination.Water is the economic and environmental heart of Southern Illinois. And it is necessary for healthy 
children and adults. 

Please do not allow a mining company to poison our water for short term gain. 

Ed Heierman ... 

1 
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EPA.PublicHearingCom 

From= 
Sent: 
To: 
Subject: 

To Whom it may concern 

From: Dawna Miller 

Dawna Miller <dawnamiller76@yahoo.com> 
Sunday, August 4, 2019 7:54 PM 
EPA.PublicHearingCom 
[External] NPDES IL0077666 & Notice No. 751 Gc 

Re: NPDES IL0077666 & Notice No. 7516c 

,~ Exhibit ____ _ 

I respectfully ask that the proposal to allow Williamson Energy to dump waste water into the Big Muddy River 

be denied. The thought of one more of this country's beautiful water ways being polluted by yet another 
energy corporation is mind boggling. How many more water sources do we have to poison to realize that we, 

as a human race, have no more drinkable water? We are not just poisoning ourselves but all of the plants and 
animals that depend upon these resources for survival. The crops that are grown next to these water ways will 

be toxic and guess who then will consume them? So, we will in fact be contributing to our own demise by lack 

of clean water and also by contaminated produce. I think the biggest question we need to ask ourselves is 
how do explain to our children, grandchildren, and perhaps our great grandchildren how we allowed THEIR 

water to be so contaminated and so scarce that they have to ration it and perhaps do without? We are water 
beings; our bodies depend on clean water to function properly. If we have to ration water or drink 

contaminated water our bodies will not be able to operate properly. The water we drink now already had so 

much chemicals in it that I filter my water and just look at around at all of the stories in the news regarding 
lead poisoning from the pipes, all of the fluoride in our water, arsenic, etc. At the rate in which the human 

race is destroying virtually every resource we have upon and within this planet I shutter to think what is in 

store for my descendants. I want to be able to look them in the eye and tell them I did everything I could to 
preserve the resources on this planet. We have much more at stake here than jobs or lining the pockets of the 

already uber rich. This is our very existence. The time has come to not just consider renewable energy it is 

time to put it in place. Then we create jobs and save our resources at the same time. Please reconsider the 
ramification of what is being proposed. 

Dawna Miller 

113 Holly Terrace 

Anna IL. 62906 

Sent from Mail for Windows 10 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Jay Bull <jaybull@gmail.com> 
Monday, August 5, 2019 9:01 AM 
EPA.PublicHearingCom 
(External] NPDES Permit No. IL0077666 Notice No 751 c 

NPDES Permit No. IL0077666 Notice No 751c 

17 

I live in Murphysboro, IL, and I would like a hearing about the decisions to allow coal waste dumped into one of the main 
waterways in our area. The Big Muddy feeds into many lakes and rivers in the region - a region that has a healthy 
amount of tourism for fishing, swimming, and hunting bringing in money to the area - and destroying the animals that 
live there is unacceptable. 

We do not need the business of a coal company that wants to pollute one of the main rivers in this area. We need to 
keep our rivers clean and our environment unpolluted. 

I am against this 100% and I demand that a public hearing be held to discuss this disastrous and stupid idea. 

Thank you, 
Jennifer "Jay" Bull 
2031 Gartside St, Murphysboro, It 62966 
618-201-1232 

Author of 
Hel's Belles, Kindle Edition 
Hel's Belles, Paperback Edition 
Hands Full of Shadow, Kindle Edition 
Hands Full of Shadow. Paperback Edition 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Cc: 
Subject: 

Sandy Hoskins <sanleeott@gmail.com> 
Monday, August 5, 2019 2:03 PM 

EPA.PublicHearingCom 
Senator Richard Durbin 
[External] NPDES Permit No. IL0077666 Notice No. 7516c 

Save the Big Muddy! Request a public hearing to STOP polluting under 
the permit referenced above! 

l 



R02871

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Sandy Hoskins <sanleeott@gmail.com> 
Monday, August 5, 2019 2:09 PM 
EPA.PublicHearingCom 
[External] Save the Big Muddy River 

Bxblblt_ /_;i_. -

I, Sandra Hoskins, 66 Conifer Lane, Murphysboro, IL 62966 request a public hearing on the damages to our 
environment posed by the following permit: Please HELP SAVE OUR RIVER and, MORE IMPORTANTLY, OUR 
PLANET. 

NPDES Permit No. IL0077666 Notice No. 7516c 

IEPA Conclusion: Upon completing the assessment, it has been determined that the proposed activity will result in 
only short term temporary increase in pollutant loading and will not result in long term or permanent impact to 
existing uses including aquatic life habitat; therefore we find that it is subject to Subsection (d) "Activities not subject 

to a further Antidegradation Assessment" of 35 ILL. Adm. Code 302.105 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

lisa suits <lisasuits123@gmail.com> 
Monday, August 5, 2019 8:30 PM 
EPA.PublicHearingCom 
[External] Pond Creek Mine wastewater 

&hibit ;io 

I am against the Pond Creek Mine being granted a permit to dump its wastewater into the Big Muddy River (or any river 
at all). 

I don't see how dumping 3 million gallons of wastewater A DAY from a coal mine could possibly be considered 
ENVIRONMENTAL PROTECTION. The IEPA isn't protecting a damn thing by dumping water containing chloride and 
sulfates into a PUBLIC WATERWAY. 
There is also increased danger of flooding. 
This is going to have negative impacts on everything that lives in and depends on the water, including people. 

Lisa Suits 
2210 E. Bearfield Subdivision 
Columbia, MO 65201 

1 
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August 5, 2019 

1021 North Grand Avenue East 
P.O. Box 19726 
Springfield, IL 62794-9276 

Linda L Wright 
416 Gosnell Road 
DeSoto, IL 62924 

To Whom It May Concern: 

I am very much against Pond Creek dumping wastewater into the Big Muddy River for or 
several reasons. 

I live very close to the Big Muddy River in the North West corner of Williamson County. Because 
we have had so much rain this year the low area behind my house has been full of water since April or 
May and has just recently subsided. The Water also gets over the road south and up into my lower field. 
In 2011 it also flooded the road north of me so I could not get out either way. It also came over my pond 
dam. 

Dumping 3.5 million gallons of water into the river each day will increase the flooding problem 
in this area. The water gets up almost to the road along 149, around the Pentecostal church and covers 
the road leading into Blairsville. This happens almost every spring. The extra 3.5 gallons will only 
increase the problem and flooding damage. Along with this water come mosquitos and the smell of 
rotten vegetation. 

I also have concerns about the chemicals will be dumped into the river and the effect on the 
environment. Many people still fish in the Big Muddy and the wildlife in the area drink and live in and 
along the river. I see no way the chemicals that are going to be in this water will improve the river. We 
have eagles nesting along the river bank along with many land creatures that make their home in my 
wooded acreage. I don't want these animals and trees/foliage to be eliminated by the water that will be 
coming from this mine. 

I hope you will keep the residents that live along this river in mind when you make a decision on 
this dumping. Please consider what is a stake if this river is damaged with chemicals and the amount of 
flooding that will affect so many along the river path. 

Concerned citizen, 

~/4)~tbi 
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Linda Wright 
416 Gosnell Road 
DeSoto, IL 62924 
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NPDBSIL 0077'-,;;c; 
NOTICE No. 751C.c 

TO: IEPA 

Exlu'bit ---.J.- -

This sbort letter is to ask Your organization to re~ ~=~ POND CREEK MINES request to dump coal 
mine water in T~E BIG MUDOY RIVER. 

The risk of polluting the river is to great 
to allow this project which could affect thousands 

- of Southern Illinoisans 

ROBERT B. PILAND 

Lifetime Illinoisan 
Born ROSICLARE,IL."-24-27 
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Exhibit 31 -----
EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

To Whom It May Concern, 

Matt Battaglia < mmbattaglia@gmail.com > 

Thursday, August 8, 2019 9:31 PM 
EPA.PublicHearingCom 
[External] NPDES IL0077666 Notice No. 7516c 

My name is Matt Battaglia I am a fourth generation farmer. I am writing this email regarding the permit 
application(NPDES IL0077666, Notice No. 7516c) for the Pond Creek mine to allow the disposal of waste water from its 
mine into the Big Muddy River. Allowing this will greatly impact the agricultural productivity of our ground and livelihood 
and I am asking that this permit be reconsidered and request more hearings on the matter. 

Thank You, Matt Battaglia 
714 Walnut Road 
Royalton. IL 62983 

Sent from my iPhone 

l 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

To whom it may concern, 

Kaitlin Battaglia <ktcoosh@hotmail.com> 
Thursday, August 8, 2019 9:34 PM 
EPA.Pu bl icHearingCom 

Exhibit_ --=3- ~~· ...--

[External] NPDES Permit No. IL0077666 Notice No 7516c 

I would like to let you know that I am opposed to dumping of wastewater into the Big Muddy River (NPDES Permit No. 
IL0077666 Notice No 7516c). Please do not let this happen. Let's preserve Southern Illinois and do the right thing by not 
polluting our river. I know that coal mining is important for our area's economy, but surely there must be a better way 
for the mine to dispose of their waste. For the sake of our environment and the health of the people of Southern Illinois, 
please do not allow the polluting of the Big Muddy River by the Pond Creek Mine. I would like to request a public 
hearing. Thank you for your time. 
Kaitlin Battaglia 
714 Walnut Rd 
Royalton, IL 
62983 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 

Chuck Mitroka <chuckmitroka@gmail.com> 
Friday, August 9, 2019 7:35 AM 
EPA.PublicHearingCom 

Exhibit .33 

Subject: [External] NPDES Permit No. lL0077666, Notice No. 7516c 

To Whom It May Concern, 

My name is Charles Mitroka Jr. and I am a farmer in Franklin county Illinois. I am writing this email to 
say I am against allowing the dumping of waste water into the Big Muddy River by the Pond Creek Mine(NPDES 
IL0077666, Notice No. 7516c). I feel allowing this would not only be harmful to our areas important water way, but also 
to the farm ground that borders the river. I would also like to request more public hearings on the matter. 

Thanks, Charles Mitroka Jr. 
582 Walnut Road 
Royalton,IL 62983 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Hello, 

r Exhibit 3'( ----=---

Megan Flexter <meganflexter@gmail.com> 
Friday, August 9, 2019 8:50 AM 
Lecrone, Darin; EPA.PublicHearingCom 
[External] NPDES IL0077666 & Notice No. 7516c 

I along with many Southern Illinoisans oppose any dumping of waste water into our Big Muddy River. I request a public 
hearing on the matter. My name is Megan Flexter and I live on 12173 E Bunny Farm Rd in Mount Vernon, II. 

Thank you, 

Megan Flexter & Family 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

r 

Ananimal 999 <starpeace999@gmail.com> 
Friday, August 9, 2019 8:02 PM 
EPA.PublicHearingCom; DNR.Mmlrd 

Exhibit 

[External] Save The Big Muddy River from Coal Dump 

------

Hi please do what you can to stop the coal company from polluting the river. As aa 
kayaker I am very sad that this is happening and am asking you to do something about 
protecting the Big Muddy River! 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 

S Browne <soltys.browne@gmail.com> 
Saturday, August 10, 2019 8:32 AM 
EPA.PublicHearingCom; DNR.Mmlrd; Lecrone, Darin 

Exhibit 

Subject: [External] NPDES IL0077666 &amp; Notice No. 7516c • Pond Creek Mine Big Muddy 
River 

To: Darin Lecrone, et al 
Subject: NPDES IL0077666 &amp; Notice No. 7516c 

Dear Mr. Lecrone and officials at IEPA and IDNR, 

I oppose the use of the Big Muddy River for dumping of coal mining waste. The Big Muddy River basin includes many 
tributaries and drinking water sources in southern Illinois. There are too many public health and environmental risks. 

Instead, Williamson Energy should utilize technology and science to process its waste without using public land and 
water. 

Thank you for respecting public comments regarding this matter. We should do everything we can to ensure clean 
drinking water and biodiversity in our beautiful part of Illinois. Allowing this dumping permit could also someday cost 
the state which could be found liable for future health impacts. 

As noted in the Southern Illinoisan newspaper, the Big Muddy River belongs to the people of Illinois. The state should 
not have the authority to sublet an entire river. 

Sincerely, 
Deb Browne 
2029 Navajo Dr., Carbondale IL 62902 
Williamson County, Illinois 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Greetings: 

r 

Kathy Livingston <kathyliving@midwest.net> 

Sunday, August 11, 2019 3:32 PM 
EPA.PubticHearingCom 
[External] NPDES IL0077666 & Notice No. 7516c 

I am writing with regard to the proposed pipeline and dumping of coal mine waste water into the Big 
Muddy River. 

According to the Shawnee Group of the Sierra Club: 

•" No assessment is provided of the biological or other environmental impacts of the proposed mixing 
of this contaminated mine water on the ecosystem and current uses (fishing, livestock, recreation, 
etc.) of the Big Muddy River 

• No assessment is provided of the cumulative water quality impacts on the Big Muddy River from this 
proposal over the many years of continued coal mining 

• No assessment is given either of what such a large groundwater withdrawal quantity could be doing 
to the local area or what implications this might have for the future" 

According to the Illinois Natural History Survey (2019), "LaRue Pine Hills Ecological Area, located 
within the Shawnee National Forest, contains one of the finest assemblages of diverse vegetation in 
the Midwest. The site represents species of northern, southern, eastern and western affinities, 
including 40 species rare in Illinois." This is only one of such areas that would be disastrously 
impacted by the proposed dumping. 

According to an April 4, 2019 article in the Southern, the newspaper out of Carbondale: 

"Recently, Murphysboro mayor Will Stephens spoke out against the request, noting that Williamson 
Energy had amended its request 24 times. Stephens said, correctly in our estimation, that the 
company lacks foresight, or at worst, isn't acting in good faith. 

Which brings us to a vital point. 

l 
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Who is going to make sure the discharge meets water quality standards and who is going to make 
sure the discharge doesn't exceed the allowable volume? 

Is anyone willing to take the coal company at its word? 

The Illinois Department of Natural Resources is woefully understaffed. And, even if a violation is 
detected, it could be too late to prevent an environmental disaster. The Big Muddy flows through 
agricultural lands downstream as well as some of the most unique and sensitive biological areas in 
the state." 

As a citizen of southern Illinois, it strikes me that the fact that these plans are proceeding without 
environmental impact assessments and realistic plans for oversight demands immediate cessation. 

Polluting our waterways is never a wise idea. 

The Big Muddy River should not be a sewer for corporate profit. 

The unique biological diversity of the region must be preserved for the enjoyment of all its creatures, 
big and small. 

Sincerely, 

Kathy Livingston 

709 W. Cherry St. 

Carbondale, IL 62901 

2 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Kelley < kahessian@aol.com > 
Monday, August 12, 2019 8:35 AM 
EPA.PublicHearingCom 
[External] Big Muddy River 

To Whom It May Concern (And it concerns us all!) 

Exhibit 3~ 

Please, please do not allow the Big Muddy River to become polluted by tracking water. Water is a most precious and 
irreplaceable commodity. If the government does permit this water being released into our river we will guarantee that it 
will become heavily polluted and that pollution will continue downstream into the Mississippi River and then the oceans. A 
public hearing would greatly improve the ability of those of us who live along the Big Muddy and surrounding areas to 
voice our desire not to permit tracking water in our river. 

Please consider our plea 
Thank you 
Kelley Hessian 
243 E No Name Rd 
Carbondale IL 62902 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exhibit 3't 

M. A Smith <christopherareanews@gmail.com> 
Monday, August 12, 2019 7:31 AM 
EPA.PublicHearingCom 
[External] SAVE THE BIG MUDDY RIVER 

I am exercising my right as an active registered voter of the State of Illinois to demand that a public hearing be held to 
discuss the matter of Pond Creek Mine #1 be allowed to dump 3.5 millions of gallons of wastewater in the Big Muddy. 

We must stop this assault on our environment! Shame on the IEPA for not doing their job, not only in this matter, but in 
other issues as well. 

Marian Smith Furlow 
611 S. Thomas St 
Christopher, II. 62822 

618-218-3452 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

freemansoldier24@aol.com 
Monday, August 12, 2019 1:38 PM 
EPA.PublicHearingCom 
[External] BIG MUDDY RIVER 

Exhibit '-/.0 

I use the big muddy for net fishing, bank pole fishing, trot line fishing, swimming , kayaking, mud sliding, camping, hunting, 
and trapping. 
lt.s hard for me to believe the IEPA would allow the pollutant loading by the Williamson county Energy Co. into the BIG 
MUDDY RIVER. 

These pollutants will poison waters from Zeigler II. all the way to the Gulf of Mexico. If these actions cannot be 
stopped, PLEASE monitor the water closely. 

NPDES Permit No.lL0077666 Notice NO. 7516C 

VERY CONCERNED CITIZEN ...... David L. Freeman 
909 S. Pine St. 
Zeigler, II. 62999 

l. 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Attachments: 

freemansoldier24 <freemansotdier24@aol.com> 
Monday, August 12, 2019 2:26 PM 
EPA.PublicHearingCom 

[External] We use the big muddy ... Protect it.The terms in the permit....activity will result 
in only short term temporary increase in pollutant loading 
190628_064039_2Jpeg 

Sent from my Verizon, Samsung Galaxy smartphone 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Attachments: 

freemansoldier24 <freemansoldier24@aol.com > 

Monday, August 12, 2019 2:27 PM 
EPA.PublicHearingCom 
20190604_085759Jpg 

Sent from my Verizon, Samsung Galaxy smartphone 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

freemansold ier24 <freemansoldier24@a.ol.com > 
Monday, August 12, 2019 2:29 PM 
EPA.PublicHearingCom 
[External] The big muddy .. PROTECT IT 
20180915_185236Jpg 

Sent from my Verizon, Samsung Galaxy smartphone 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

freemansoldier24 <freemansoldier24@aol.com > 
Monday, August 12, 2019 2:30 PM 
EPA.PublicHearingCom 
[External] We love this country and BIG MUDDY 
20180915_163405Jpg 

Sent from my Verizon, Samsung Galaxy smartphone 

s 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

freemansoldier24 <freemansoldier24@aol.com > 
Monday, August 12, 2019 2:31 PM 
EPA.PublicHearingCom 
[External] We party on the BIG MUDDY 
20180915_184610Jpg 

Sent from my Verizon, Samsung Galaxy smartphone 

6 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

freemansoldier24 <freemansoldier24@aol.com > 
Monday, August 12, 2019 2:33 PM 
EPA.PublicHearingCom 
[External) The BIG MUDDY is relaxing 
20180530_150312Jpg 

Sent from my Verizon, Samsung Galaxy smartphone 

7 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

freemansoldier24 <freemansoldier24@aol.com> 
Monday, August 12, 2019 2:36 PM 
EPA.PublicHearingCom 
[External) BIG MUDDY SQUIRRELS 
20190105_173333Jpg 

Sent from my Verizon, Samsung Galaxy smartphone 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

freemansoldier24 <freemansoldier24@aol.com > 
Monday, August 12, 2019 2:40 PM 
EPA.PublicHearingCom 

[External) Please don't let the mines poison our river. Our grandchildren will suffer 
20160731_194815Jpg 

Sent from my Verizon, Samsung Galaxy smartphone 

9 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Attachments: 

freemansoldier24 <freemanso1dier24@aol.com > 
Monday, August 12, 2019 2:44 PM 
EPA.PublicHearingCom 
[External) Our pictures are endless. If u let the Pond Creek mine dump 3.5 millions of 
water daily into the BIG MUDDY it will not be safe for our children. That's a fact, do the 
right thing 
20151025_162145Jpg 

Sent from my Verizon, Samsung Galaxy smartphone 

lO 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Cc: 
Subject: 

Darin Lecrone 

Exhlbit_Lf_· ..... I _ 

Sabrina Hardenbergh <sabrina@midwest.net> 
Monday, August 12, 2019 2:31 PM 
Lecrone, Darin; EPA.PublicHearingCom; Pressnall, Chris 
i nfo@dickdurbin.com; tammy@tammyduckworth.co m 
[External] NPDES IL0077666 & Notice No. 7516c 

IEPA Bureau of Water, Water Pollution Control Permit Section, 
1021 North Grand Ave. East, 
Springfield, IL 62794-9276 
darin.lecrone@illinois.gov 

Dear Darin Lecrone, IEPA Bureau of Water staff, and other government officials: 

I am writing in concern of NPDES IL0077666 & Notice No. 7516c, wherein Foresight Energy/Williamson Energy/Pond 
Creek Coal Mine wants a permit to dump coal waste water into our Pond Creek and Big Muddy River in southern Illinois, 
which then flows to the Mississippi River through Oakwood Bottoms below Little Grand Canyon. Please schedule a public 
hearing on this issue. Please do not permit this company to build their pipeline and continue dumping coal waste water 
into our waterways which already exceed TMDL limits. 

The mathematical "dilution" of or change in TMDL calculation (to thus gerry-rig or enable consideration of the permit) is an 
inappropriate solution to poisoning our aquatic life and the ecological system that feeds off of the aquatic life. I previously 
wrote about this in an article last winter: https://www.sierraclub.org/sites/www.sierraclub.org/files/sce/shawnee-
qrou p/Shawnee T railsOec2018forWeb. pdf. 
Hence your conclusion copied below is highly suspect because of recent TMDL calculation maneuvers: 
"IEPA Conclusion: Upon completing the assessment, it has been determined that the proposed activity will result in 
only short term temporary increase in pollutant loading and will not result in long term or permanent impact to 
existing uses including aquatic life habitat; therefore we find that it is subject to Subsection {d) "Activities not subject 
to a further Antidegradation Assessment" of 35 ILL. Adm. Code 302.105" 
I do not accept this recent trick on the public to erase our polluted water problems via fancy mathematical averaging. 

It doesn't seem that the mining company has improved their permit application since last year; instead they are simply 
attempting to legitimate their already happening violations of waste water pollution discharge into Pond Creek with their 
additional listing of discharge points (that flows to the Big Muddy River), in addition to the pipeline. All the pollution is 
being released into already TMDL impacted waters. 

Given the recent death of Chris Cline, maybe the mine should just be decommissioned if they cannot treat and contain the 
waste water onsite, even though they allocate profit to other sectors. The mine pollution should not be left for the rest of 
southern Illinoisans to incur and clean up at expense to our health, local ecological health, and our pocket books. Co~I 
mining costs our state (https://reinvestil.org/the-facts/), so it needs to be transitioned out. 

I have canoed in the Big Muddy, and I wouldn't want it to be more polluted than it already has been for other southern 
Illinoisans to enjoy recreating on and around. We owe it to our children to leave them a safe place to play, learn and grow. 
The Will Scarlet debacle was bad enough to not repeat, or even approach. 

I frequently hike in the Little Grand Canyon area near the Big Muddy, and enjoy seeing the wildlife that lives in this habitat, 
spring, summer, fall and winter. It's bothersome that our recent flooding upstream on the Mississippi River pushed water 
into and flooding the Big Muddy up into the creeks in the Little Grand Canyon area. Additional high volume water 
discharge coming from the pipeline is just going to add to the problematic flooding conditions brought on by climate 
change and other misuse of our waterways. I also hope to see the IEPA protect the wildlife like eagles and otters, and the 
other fish and mussels and such, on which they feed. Flooding also impacts municipalities like Murphysboro and other 
towns, roads and fields along the Big Muddy River. You're supposed to protect our national bird and other threatened and 
endangered species (see weblinks in article above), no matter what our misguided current federal administration tries to 
ignore (while they repeal Acts and Rules that were supposed to protect out water, air, land, health and wildlife) so they 
can grab all the fossil fuel they can scrounge up for their own profits. Don't argue "jobs" because people need to be 

1 



R02916
• 

retrained into less harmful jobs, as some of us in the region are working toward (plus this particular mine's managers 
already has a problematic labor history). Please do not be an accomplice to the current corrupt federal administration. The 
state of Illinois should fight the current corruption in Washington. 

Please help move southern Illinois toward use of alternate renewable energy resources and energy efficiency instead. 
Please preserve southern Illinois for its outdoor tourism, cultural history and recreation that we are known for; this area is 
not a sacrifice zone for the mining company profiteers. 

Please schedule a public hearing on this issue. Please do not permit this company to build their pipeline and continue 
dumping coal waste water into our waterways, many of which already exceed TMDL limits that should be cleaned up. 

Sincerely, 

Sabrina Hardenbergh 
1 Hardenbergh Road 
Carbondale, IL 62902 
618-549-2608 (landline) 
sabrina@midwest.net 

2 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 

Jennifer Reiman <jreiman618@gmail.com> 
Monday, August 12, 2019 4:00 PM 
EPA.PublicHearingCom 

Exhibit "~ 

Subject: [External} NPDES IL0077666 & Notice No. 7516c 

To whom it may concern, 

Please schedule a public hearing for the Pond Creek Mine permit application. The Big Muddy River is a precious resource 
for Southern Illinois. It flows through some of the most scenic and unique landscapes of the Shawnee National Forest. 
Aquatic life in the Big Muddy and in the wetlands along it's banks should not be subjected to pollutants in the discharged 
water. The river should not be sacrificed for the benefit of a coal mining corporation. The people of Illinois deserve to 
have a public hearing to gather all evidence and comments before any action is taken on the permit application. Please 
schedule the hearing and let the voices of the people be heard. 

Thank you, 
Jennifer Reiman 
215 Garden Blvd, Belleville, IL 62220 
618-334-1371 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

My name and address is: 

Paula A Meinert 
401 N Victor St 
Christopher, IL 62822 

Paula Meinert <paulamein54@gmail.com> 
Monday, August 12, 2019 4:31 PM 
EPA.PublicHearingCom 

..,~ Exhibit _____ _ 

[External] RE: Pond Creek Mine Permit to Dump Mine wastewater into the Big Muddy 
River NPDES Permit No. IL0077666 Notice No. 7516c 

Even if this mine does filter the water before it dumps it via direct pipeline into the Big Muddy River, the pollutants it will 
carry will kill aquatic life and vegetation. The mussels that are part of the ecosystem of the river survive by siphoning 
river water. Through the way they take in their nutrients in this manner, these pollutants will accumulate in their bodies 
and thereby killing them. Mussels are already an endangered species. I have friends who camp, fish and boat on the 
river. The pollutants will contaminate the fish and vegetation. I understand the Sugar Creek mine has already been 
approved and apparently dumping this crap into our river already. Allowing this mine to get rid of this problem in this 
way will double these horrendous results. How did this get approved when the results of this contamination are readily 
discernible and common sense? The fellow that owns this mine is notorious for not taking care of the problems he 
creates. I don't trust him nor should you. I descend from a long line of coal miners, 2 great grandpas, both grandpas, 
and my dad were all coal miners. The mines used to provide a good way to make a living here, but automation has 
taken away most the jobs, as I understand it today only about 2000 coal miners work here due to this automation. To 
enrich Mr Murray at the expense of all of the rest of us should not be allowed. If we no longer have fresh water to drink 
or fresh air to breathe, what good will corporate profits do? The incidence of cancer is so high in this area and I believe 
the coal mines are a big part of the blame. I do not trust Mr Murray to adhere or follow any law so how are you going 
to monitor the amount of sulfates and chlorides in this water? If it's his responsibility, I would not trust the 
results. Unfortunately, the victims of this malpractice will be us, the people that unfortunately live here. As I 
understand, Mr Murray does not live in Southern Illinois so why would he want to be a good caretaker of our area. To 
him it's the almighty dollar. I wish to request that this permit not be issued or at least let us have a public hearing to 
decide the matter. 

Paula A Meinert 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Elddbit_1 __ t/_ 
Patty Mullen <patty_makanda@yahoo.com> 
Monday, August 12, 2019 7:07 PM 
EPA.PublicHearingCom 
[External] Big Muddy River 7516c 

As much as I am a supporter of coal. The idea of dumping coal waste in the big muddy river is a horrible idea. My family 
fishes, boats and walks through the water. People live very close to the river and its tributaries. 
Patricia Mullen 
313 Lee Ln 
Murphysboro, IL 62966 
618-559-0635 
NPDES permit number IL0077666 notice number 7516c 

Sent from Yahoo Mail for iPhone 



R02920

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

To Whom It May Concern: 

freemansoldier24@aol.com 
Monday, August 12, 2019 7:32 PM 
EPA.PublicHearingCom 

Exlu'bit_ ..,.~"----

[External] Proposal of dumping mine water into the Big Muddy 

This letter pertains to the proposal of Pond Creek Mine dumping waste water into the Big Muddy. 
We have owned 23 acres of wooded land on the Big Muddy for the last 25 years. My family and I camp, picnic, kayak, 
boating, and fishing on this river. We grew up on this river. It is our recreational area now and has been for many years. 

This letter hopes that the EPA will take a second look at how this will affect those that live on the Big Muddy. Please 
stand up for those of us that can't. 

Also, it would be nice to have a public meeting about this issue. It is sad that we hear about this after part of the process 
went through for the permit. I would think that the EPA would want to hear both sides of the situation. So if at all possible, 
please have a public meeting to discuss the dumping of waste water in the Big Muddy. 

NPDESPermit No. IL0077666 Notice No. 7516c 

Thank you, 
Betty Freeman 
909 S. Pine Street 
Zeigler, IL 62999 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Shirley Krienert < sjkrienert72@gmail.com > 

Monday, August 12, 2019 10:31 PM 
EPA.PublicHearingCom 

Exblblt--,.....f (:; ______ 

[External) NPDES Permit No. IL0077666 Notice No. 751C 

I am opposed to the Pond Creek Mine's plan to dump mine wastewater into the Big Muddy River. As a longtime resident 
of Illinois, and a taxpayer I am asking for a public hearing in Murphysboro, Illinois. I am shocked the IEPA approved the 
Permit. The Big Muddy River and Murphysboro will be effected by this dumping, as will everyone along the 
River. Wildlife populations will be effected as well as the general ecosystem. The almost seasonal flooding in Riverside 
Park will carry particles outside of the River's bank and into the park area. Recreational boating on the river will quite 
possibly be effected. Passing along waste to another area is not a viable solution. Pond Creek Mine needs to find 
another way to dispose of its waste. I look forward to a public hearing where residents can express their opinions 
directly to State officials. 

Shirley Krienert 
1905 Edith Street 
Murphysboro, Illinois 62966 

1 
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. . . 
The Big Muddy 
Riv~r 

To the Editor: 
This river is one of very few 

' inland rivers within the bound
ary of the state of Illinois. It is 
156 miles long, passes through 
Rend Lake and eventually joins 
the great Mississippi. It is 
called the Big Muddy for a rea
son: It has a mud bottom for the 
most most part, and drains a 
2,344-square-mile watershed. 
Although it appears unfit for 
human consumption, the water 

watersheds, and the Mississippi 
River which empties into the 
Gulf of Mexico. 

This is a wake-up call for 
local folks to start protecting 
our God-given planet for the 
sake of all mankind. Please 
contact your local mayor, state 
representative, Department of 
Natural Resources, governor1s 
office, or any organization that 
you can sound off to before it is 
too late. 

Michael L. Duncan 
Murphysboro 

quality was assessed as "fair to Our watershed 
good" in 1995. 

My property in Murphysboro To the Editor: 
overlooks the Big Muddy. Fre- The Big Muddy is our water-
quently, I observe fishermen, shed. It runs through eastern 
kayaks, canoes, jet skies, ski Williamson County past De 
and pontoon boats, and oc- Soto, toward Carbondale and 
casional hikers' and campers through Murphysboro (right 
making their journey along this through the town!) then south 
river enjoying the beautiful to skirt some of the most glo-
scenery and experiencing the rious land formations in the 
abundance of wildlife and for- watershed, the sheer limestone 
est area that abounds. The deer, cliffs and Chalk Bluff, Horse
waterfowl, wildlife, etc., is very shoe Bluff and then the ecologi-
plentiful and allows so many cal area of La -Rue Pine Hills on 
to just marvel at their pres- its way to the Mississippi. 
ence and behaviors. Very few If we cannot halt this perma -
things are more beautiful than nent despoiling, it will happen 
observing the great bald eagles without environmental impact 
fish and bathe in the river and studies, even though the threat 
annually bear young and teach is real to poison the entire eco -
them survival skills that should system. We, at least, need to 
ensure the species' existence · learn what chemicals would 
for the future. be released and what effects 

The actions of so few can af- they have on living organisms. 
feet so many. Decisions made Let's get some publicity about 
concerning the Big Muddy to that. In our watershed, there 
possibly be used as a dumping are those who use wells for 
source of hundreds of thou- · their drinking water, to irrigate 
sands qt gallons of polluted crops, make wine. They all need 
chemio'al liquids by a local coal to know what is being proposed 
mine will have an everlasting and what our !EPA signed off 
effect on the many humans, on. 
wildlife, adjoining forests and In a true market-based econ-

l'C v.JS-f.,__ fe 
omy, this coal mine might have 
to concede that caring for its 
waste in environmentally sound 
ways costs more than the coal 
is worth out of the ground. 
That's an important lesson to 
publicize. What value is the 
IEPA giving to all the proposed 
damage and loss in the lower 
Big Muddy River watershed 
ecosystem? 

Southernmost Illinois has 
glorious natural gifts. Much of 
our economy depends on them: 
clean lakes, agriculture, fishing, 
recreation and winery tour
ism. We want to attract people 
and businesses that depend on 
healthy land and waters. If we 
must choose between assist
ing one coal mine and all that 
comes with an environmentally 
sound watershed for genera -
tions to come, we must choose 
the future. 

Kay Rippelmeyer 
and David Tippy 

Pomona 

■ Letter to the Editor and 
Guest View policy: Letters 
and guest opinion pieces must 
be submitted via email to 
letters@thesouthem.com. All 
submissions should address a 
current issue and include your 
name, hometown and telephone 
number for verification. The 
Southern does not publish 
telephone numbers. We reserve 
the right to edit letters for content 
or length. We do not print poetry, 
libelous material or submfssions 
send en masse to numerous news 
organizations. 

■ News Tips: To report news, 
call 618-351-5807, our toll-free 
line at 800-228-0429 or email us 
at news@tliesouthern.com. c 
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Comment for NPDES Permit No. IL0077666/Notice No. 7516c 

7/22/2019 

Lucia Amorelli 
315 N. Westridge Dr. Apt. 12 
Carbondale, IL 62901 

m~1o1 
JUL 2 9 2019 12!) 

/EPA 
BOW/VVPC/PERMJT SECTION 

IEPA Bureau of Water, Div. of Water Pollution Control Permit Section 
1021 N. Grand Ave E 
PO Box 19276 
Springfield, IL 62794-9276 

Comment for NPDES Permit No. IL0077666/Notice No. 7516c 

First, I want to request to have a public hearing where the public can ask questions 

about and raise concerns with the current draft permit. After reading through the 

entirety of the permit, I see many deficiencies with regard to environment 

protections. 

Big Muddy River 

The draft permit states that the Big Muddy River is already compromised, although 
it does not mention that according to the EPA report (2004), abandoned coal 
mines are the "likely source" of sulfate and manganese pollution. Despite the fact 
that coal mines have already caused pollution to the Big Muddy River, the 
IEPA/IDNR wants to allow yet another coal mine to add coal mine discharge 
without properly filtering the water. Diffusing wastewater with the river water 
itself and having a sedimentation process is not going to adequately filter the 
water for contaminants such as lead, mercury, and arsenic that will most likely be 
present in the discharge waters. It already has a fish advisory warning for mercury 
and PCBs. And how can adding more sulfate to a river with already high levels of 
sulfate possible? How is this proposed process going to eliminate the toxins that 
will be present in the mine wastewater from entering the river? 

The Big Muddy River was not mentioned in the draft permit as being a candidate 
for a National Wild and Scenic River. This gives it special federal protections. Have 
the agencies been contacted to determine whether the mine wastewater would 
be detrimental to this river for potentially becoming a listed wild and scenic river? I 
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Comment for NPDES Permit No. IL0077666/Notice No. 7516c p.2 

read the proposal for the Army Corps of Engineer which did consult with the US 
Fish and Wildlife. I was dismayed that the US Fish and Wildlife signed-off on this 
project saying it would have no impact on threatened/endangered species even 
though it states that there are threatened/endangered species within the area of 
the river. Even on their own website it says that ubecause acid mine drainage can 
destroy a stream's aquatic community for miles, many of the old mining sites are 
being reclaimed." (US Fish and Wildlife 2019). It is already up to the ustakeholders" 
to deal with the pollution caused by the abandoned mines. Will the stakeholders 
also have to try to deal with even more pollution in the future? A water protection 
group has already formed with regard to the Big Muddy River. And it is seeking 
help in getting the Big Muddy River cleaned up. How does the EPA ensure that 
Pond Creek Mine will not become another company which we have to clean up 
after. The company is already in financial trouble. How is it going to deal with the 
already existing sediment ponds it has? How is the pollution from those going to 
be mitigated in the future? 

The Big Muddy River runs through the Shawnee National Forest. Has it been 
consulted about this project since it is one of the four agencies which help oversee 
the Wild and River Scenic Act? It also flows adjacent to Little Grand Canyon and 
through La Rue Pine Hills both of which are National Natural Heritage Landmarks'-4~(~J,~ 
which are federally protected. La Rue Pine Hills has up to 40 listed endangered, . .,,--, A; 

threatened, and rare plant and animal species. Have all these species been 
considered? Specifically the ones which would be within the watershed of the Big 
Muddy River. La Rue Pine Hill/Otter Pond is also a federal natural research area 
with protections. Can these species live in long-term exposure levels of 500mg/L of 
chlorides? 
Effects on Aquatic Life 

The only mention of the effects on aquatic life is the statement that there would 
be no effects because water quality standards would be met. How does mixing 
12,000mg/L of chloride into the river to be diluted down to 500mg/L occur, 
especially within 250 feet downstream as the permit states? How can the EPA say 
with a clear, consciencethat there will be no adverse effects on aquatic life? Has 

w rl'ri sc,1r1£L - \:>llluJ ~v,llc,ru... 
there been studies on a river the size of the Big Muddy that have had 3 million 
gallons a day injected into with elevated levels of chlorides and sulfates? According 
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Comment for NPDES Permit No. IL0077666/Notice No. 7516c p. 3 

to a study by University of Rhode Island (2012) long-term exposure amounts as 
low as 230mg/L of chloride can be detrimental to aquatic life. Can mussels 
withstand 500mg/L of chloride on a continuous basis? 44% of the mussel species 
of Illinois are already endangered. What about the endangered Illinois chorus 
frog? And how can testing only quarterly assure that the water quality standards 
are being met? Could not the mine, just make sure on the day of testing they are 
not dumping as much wastewater as on other days? And why is the permit asking 
for the pipeline to be built just below the monitoring station? 

Issues Not Addressed 

There are several important issues I did not see addressed in the draft permit. The 

first one is soil erosion. I did not see information regarding the effects on erosion 

of riverbanks of an extremely winding river when there could be up to three 

million gallons a day discharged into it. Have the accumulative effects been 

determined of this kind of water entering a small river on a continual basis? The 

second issue pertains to the fact that I did not read anywhere in the draft permit 

mentioning the enormous amounts of mine discharge water that will be dumped 

into the river. It was discussed in the initial permit application, but I did not read it 

in the draft permit. Why has this extremely important information been left out? 

How is a river that fluctuates wildly between low flow and flooding be a good 

candidate for this huge amount of water to be discharged into it. And that brings 

me to the third issue not addressed. The actual size and geography of the river is 

not discussed. Compared to rivers such as the Ohio and the Mississippi, the Big 

Muddy is very small. Being continually infused with high levels of sulfates and 

chlorides and other contaminants will be detrimental to the already compromised 

composition of the river. 

In closing, I want to add that in the draft permit there is a paragraph discussing the 

economic benefits of keeping this coal mine in operation. It does not discuss the 

environmental cost. Coal mines cause contamination and pollution. 

Mining operations can negatively impact water supplies, often with long•lasting effects. The fundamental issue 

involves contamination of nearby rivers, lakes, and aquifers by what comes out of a coal mine-usually highly 

acidic water containing heavy metals like arsenic, copper, and lead ... Runoff can change the pH of nearby 
streams to the same level as vinegar. (Union of Concerned Scientists 2019) 
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Comment for NPDES Permit No. IL0077666/Notice No. 7516c p. 4 

There is a global movement to phase out the use of fossil fuels as quickly as we 

can. Allowing this permit will just allow a coal mine to keep operating for longer. 

We are in a planetary climate change crisis. Money made from coal is costing us 

exponentially more than the salaries being made. Illinois already has programs 

helping coal miners transition to safer jobs such as solar installation. Solar jobs 

already outnumber coal mining jobs. IEPA and IDNR are not supposed to be 

concerned about making jobs. These agencies are about protecting our 

environment and resources. Has the IEPA/IDNR analyzed the long-term 

environmental cost that allowing this mine to expand will have? And finally, does 

Foresight Energy have a clean record for adhering to water quality standards? How 

many violations does it have? 
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Endangered and Threatened Plants from the Larue-Pine Hills-Otter 

Pond Complex 

The list of Endangered and Threatened Plants of Illinois was published 

by the Illinois Species Endangered Species Board of May 15, 2015 

I have collected or seen specimens of each of the following: 

ENDANGERED 

Asplenium bradleyi 

Asplenium resiliens 

Botrychium biternatum 

Carex alata 

Carex decomposita 

Carex gigantea 

Carex intumescens 

Carex physorhynca 

Carya pallida 

Cypripedium parviflorum 

Dichanthelium joori 

Glyceria arkansana 

Hydrolea uniflora 

Malus angustifolia 

Penstemon tubaeflorus 

Pinus echinata 

Ptilimnium nuttallii 

Bradley's Spleenwort 

Black Spleenwort 

Southern Grape Fern 

Winged Sedge 

Cypress Knee Sedge 

Large Sedge 

Swollen Sedge 

Chert Sedge 

Pale Hickory 

Small Ladies' -slipper 

Joor's Rosette Grass 

Arkansas Manna Grass 

One-flowered Hydrolea 

Narrow-leaved Crab Apple 

Tube-flowered Beards-tongue 

Shortleaf Pine 

Nuttall's False Bishop's-weed 
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Sparganium americanum 

Spiranthes vernalis 

Torreyochloa pallida 

Trichophyllum cespitosum 

Trillium viride 

THREATENED 

Carex communis 

Carex oxylepis 

Carex willdenowii 

Methoria pendula 

Quercus montana 

Quercus phellos 

Styrax americana 

American Bur-reed 

Spring Ladies' -tresses 

Pale Manna Grass 

Tufted Bulrush 

Green Trillium 

Upland Sedge 

Sedge 

Willdenow's Sedge 

Squirting Cucumber 

Mountain Chestnut Oak 

Willow Oak 

American Snowbell Bush 
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DATE: 

TO: 

FROM: 

August 1, 2019 Exbibit Y1 
IEPA Bureau of Water 

Water Pollution Control Permit Section 

l 021 North Grand Ave. East 

Springfield, IL. 62794-0276 

Jerry and Carolyn Worthen 

3974 Watt Hill Road 

Murphysboro,IL.62966 

PERMIT: NPDES IL0077666 NOTICE NO. 7516C 

~~~ 
AUG O 6 2019 

/EPA 
BOW/WPC/PERMIT SECTION 

We are responding to the Pond Creek Mine dumping waste in to The Big Muddy River. 

The Worthen farm has been in the family since 1836. We raise grain and have cattle. It 

is registered with The state of Illinois as a '"Centennial Farm". This farm is located 5 miles 

southwest of Murphysboro on The Big Muddy River. The farm is prime bottom ground and is 

susceptible to flooding. This year our whole farm was flooded and prevented us from planting. 

Our son does the planting as I am disabled. We have hopes of the farm being carried through for 

generations. This farm is our living. So is the mine going to compensate us for that? 

We find the dumping of waste water, will contaminate our ground, kill fish, and wildlife, 

cause erosion, and high water. Not only is that our concern, but those who have farm wells will 

have contaminated drinking water. The Big Muddy runs into the Mississippi - more land and 

water contamination. No end to it! 

There are many farms and towns up and down the river. What kind of an effect would 

that cause them? 

Since when did the IEPA, not protect all ground and waterways, at our cost? If this goes 

through it will be a disaster and cause hardship for those of us just trying to make an honest 

living. The mine is taking advantage of a lot of people's lives. We request a meeting with the 

Illinois EPA in our area, Southern Illinois! 

Cc: Terri Bryant 

Mike Bost 

Concerned Citizens 

Of Southern Illinois 
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Jerry & Carolyn Worthen 

3974 Watt Hill Road 
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Christian Sasse 
108 Gaylord Drive 
Collinsville, IL 62234 

Ex!llbb 5/ - ~---· 

~~fol 
~ AUG O 6 2019 ~ 

/EPA 
BOW/WPC/PERMIT SECTION 

Concerns of detrimental environmental impacts upon aquatic life and water quality 

It was found in previous situations where wastewater was allowed to be unloaded into local waterways 

that there was a large net negative impact to the local environment persisting a good distance 

downstream. In the 2014 Bel mer et. al. paper "Impact of a coal mine waste discharge on water quality and 

aquatic ecosystems in the Blue Mountains World Heritage area" it was found that there was a loss of 

invertebrate richness of more than 66% and abundance of over 80%. While there was not a direct study 

upon other forms of life it can be inferred that there was a loss of life that is statistically significant of 

other forms as well. Besides the direct impact on aquatic life it was found that major changes occurred in 

the physical and chemical properties of the water in comparison to samples taken upstream of the dump 

site. Something to note is that the coal mined in this area is of higher quality than that found in Southern 

Illinois meaning it has lower sulfur, chlorine, nickel, and zinc content of which there were still major 

increases in the quantity found. So, my concern is this, if an area that has cleaner coal is found to have 

such major detrimental changes to aquatic life and water quality how can it not be assumed that even 

worse will occur here. Even if ~ome of the pollutants are found to be compliant of regulations that 

ecologically hazardous conditions will occur and be persistent throughout the future. I believe that public 

hearing should occur in order to answer questions of what mitigation steps they have in place of 

conditions that break regulations, potential for other wastewater disposal methods that were mentioned 

but not specified, as well as other concerns that may not be addressed here. 

permit number IL0077666&7516c 
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Exbibit Sol 

August 9, 2019 

1r_:p,1 

Darin Lecrone, et al 
erw rv-,F'(;tP;:;~: ,1,11r "F•~ -· . , 1 

1021 North Grand Avenue East, Post Office Box 19276 Springfield, Illinois 62794-9276. 

Subject: NPDES IL0077666 & Notice No. 7516c 

Dear Mr. Lecrone et al, 

I am writing with regard to the proposed pipeline and dumping of coal mine waste water into the 
Big Muddy River. 

According to the Shawnee Group of the Sierra Club: 

•" No assessment is provided of the biological or other environmental impacts of the proposed 
mixing of this contaminated mine water on the ecosystem and current uses (fishing, livestock, 
recreation, etc.) of the Big Muddy River 

• No assessment is provided of the cumulative water quality impacts on the Big Muddy River 
from this proposal over the many years of continued coal mining 

• No assessment is given either of what such a large groundwater withdrawal quantity could be 
doing to the local area or what implications this might have for the future" 

According to the Illinois Natural History Survey (2019), "LaRue Pine Hills Ecological Area, 
located within the Shawnee National Forest, contains one of the finest assemblages of diverse 
vegetation in the Midwest. The site represents species of northern, southern, eastern and western 
affinities, including 40 species rare in Illinois." This is only one of such areas that would be 
disastrously impacted by the proposed dumping. 

According to a April 4, 2019 article in the Southern, the newspaper out of Carbondale: 
"Recently, Murphysboro mayor Will Stephens spoke out against the request, noting that 
Williamson Energy had amended its request 24 times. Stephens said, correctly in our estimation, 
that the company lacks foresight, or at worst, isn't acting in good faith. 

Which brings us to a vital point. 

Who is going to make sure the discharge meets water quality standards and who is going to make 
sure the discharge doesn't exceed the allowable volume? 

Is anyone willing to take the coal company at its word? 
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Subject: NPDES IL0077666 & Notice No. 7516c cont'd 

The Illinois Department of Natural Resources is woefully understaffed. And, even if a violation 
is detected, it could be too late to prevent an environmental disaster. The Big Muddy flows 

through agricultural lands downstream as well as some of the most unique and sensitive 
biological areas in the state." 

The fact that these plans are proceeding without environmental impact assessments and realistic 
plans for oversight spark suspicions of corporate/state government corruption. 

The Big Muddy River should not be a sewer for corporate greed. 

The unique biological diversity of the region must be preserved for the enjoyment of all its 
people. 

709 W. Cherry St. 

Carbondale, IL 6 ;LI/ tJ / 
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Karen Fiorino 

45 Old US Hwy 51 
Makanda, IL 62958 
claylickcreek'CPgmail.com 

~~~rm@ 
AUG 1 2 2019 

6th August, 2019 

Darin Lecrone 

IEPA Bureau of Water 
Water Pollution Control Permit Section 
1021 North Grand Ave East 
Springfield, IL 62794-9276 

Re: NPDES IL0077666 & NOTICE No. 7516C 

Dear Mr. Lecrone, 

After seeing the articles in the Southern Illinoisan about the Pond Creek Mine 

discharging pollutants Into the Big Muddy along with other unnamed 

tributaries, I decided to take a look at the draft permit for such discharging. 

rt is a hard read, but a few points: 

/EPA 
BOW/WPCIPERMIT SECTION 

1.) on page 13, there is an error in the name of the bird Chuck's-Will-Widow, not 

Willow. I found at least 2 instances of this. I am told researchers and the 

papers they write go through at least 5 editors. Obviously, this got missed. 

have a background rn biology/zoology, and this error jumped out at me. It 

makes me wonder what other errors are included in this draft permit. 

2.) I find it disrespectful to list the Big Muddy as a waterway that is not a 

biological significant stream. This attitude shows the utter disregard humans 

have for the land and water around them and monitizes everything. I did check 

the publication where this information came from, Integrating Multiple Taxa in 

a Biological Stream Rating System, which in their own words state, "One of the 

goals of the previous BSC Initiatives was to update stream ratings on an 

annual basis and to publish the revised ratings every five years. However, the 

original BSC stream ratings were updated only once based on data that were 

collected through 1993. Similarly, the BSS project was based on data collected 

through 1991 and has not been updated since. Therefore, stream designations 

identified in these projects are based on data that is at least 14 years old. 

Given that these ratings are used by a diverse group of stakeholders, it was 

clear that an updated version was required. " 
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3.) The 303 jobs employed by the mine, coal mining is a dying industry, if 

anything it will become more and more mechanized. If this mine has produced 

so much wealth, where is it? 

4.) Dilution is not the solution in this case. In your own words the chloride and 

sulfates would remain dissolved in the water and more through the 

downstream continuum. I am not really reassured that no adverse impacts to 

streams would occur as all water quality standards are expected to be met in 

the receiving water. 

Finally, as companies, are now given "person hood" via Citizens United, they 

should have to pay a fee to the people impacted by them dumping pollutants 

into a public waterway, since everything always relates to the dollar. I know 

personal friends who would be impacted by this dumping as their business in 

Murphysboro, the Douglas School Glass Studio, is prone to flooding. 

In conclusion, I urge that a public hearing is called in a central area where the 

people who are impacted most can attend and so that an individual with a 

second opinion can look at the numbers and give a plain and clear answer to 

the real amount of pollutant discharge. 

Sincerely, 

{MM 
Karen Fiorino 
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ould not turn Big 
Muddy River into wastewater 
EPA. 

The "P" stands for protection. Not 
Pond Creek. And not permission. 

That's our viewpoint concerning 
the Illinois Environmental Protection 
Agency making a tentative determination 
approving Williamson Energy's 
request to dump millions of gallons of 
wastewater into the Big Muddy River. 

The proposal states that up to 3.5 
million gallons of water per day could 
be dumped into the river. During the 
summer months, that figure would 
represent about one-tenth of the river's 
daily flow. 

The IEPA's approval is apparently part 
• one of a two-part process. The final 

ruling will come at the end of a public 
comment period that closes Aug. 12. 

We're hoping this indicates that the 
"P" in EPA may stand for procedural 
and that the agency isn't actually 
considering giving the agency the green 
light to turn the Big Muddy River into 
its own private sewer. 

The coal company has been required 
to amend its proposal more than a dozen 
times. At one point, it had asked to 
pump water with high concentrations of 
chlorides and sulfates, both of which are 
toxic to aquatic organisms, into the river. 

The latest proposal apparently calls 
for water to be diluted through a system 
of tanks prior to being discharged. 
Frankly, this isn't any more palatable. 

We understand jobs are critical to 
Southern Illinois. We understand much 
of Southern Illinois is impoverished, 
but what price are we willing to pay for 

the state to subsidize one employer? 
Virtually every manufacturing 

operation generates waste material that 
needs to be disposed. This newspaper 
certainly does. However, it isn't the 
state's job to see that our waste is 
disposed of properly. We're not asking 
the people of Illinois to bury old 
newspapers at Giant City State Park.or 
at Lake Murphysboro. 

Nor, should we think it is acceptable 
for the state to grant permission to 
turn the Big Muddy into a Williamson 
Energy subsidiary. The Big Muddy River 
belongs to the people of Illinois. The 
state should not have the authority to 
sublet an entire river . 

It's not just the newspaper oppos~ 
the project. 

Recently, Murphysboro mayor Will 
Stephens spoke out against the reques1t 
noting that Williamson Energy had ' 
amended its request 24 times. Stephen_s 
said, correctly in our estimation, that 
the company lacks foresight, or at 
worst, isn't acting in good faith. 

Which brings us to a vital point. 
Who is going to make sure the 

discharge meets water .quality standa: rds 
and who is going to make sure the 
discharge doesn't exceed the allowab 
volume? 

Is anyone willing to take the coal 
company at its word? 

The Illinois Department of Na tun 
Resources is woefully understaffed. 
And, even if a violation is detected, 
it could be too late to prevent an 
environmental disaster. The Big M, 

flows through agricultural lands 
downstream as well as some of the most 
unique and sensitive biological areas in 
the state. 

The ecological importance of the 
lower Big Mudd¥-ffier see~tq_ be 
ample justification for denying t'he 
request. 
~I:!!!:: .-::iiii o{ environmental 

protection, the use of farm chemicals 
is regulated to keep harmful materials 
from flowing into ditches, which empty 
into creeks, which empty into rivers. 
Yet, it seems the IEPA may approve 
the discharge of 3.5 million gallons of 
polluted water into one of the state's 
major rivers. 

Finally, public sentiment, at l~ast 
what we've been able to gauge, 1s 
adamantly opposed to the mine's 
proposal. Granted, making decisions 
based on group think isn't necessarily 
the proper course of ~ction, but in !his 
case it certainly merits consideration. 

It is "We the people" who will have 
to live with the consequences of this 
decision. 

Area residents have until Aug. 12 to 

make their _yoi~ he~cl. 
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TJie Big Muddy 
Riv~r 

To the Editor: 
This river is one of very few 

inland rivers within the bound
ary of the state of Illinois. It is 
156 miles long, passes through 
Rend Lake and eventually joins 
the great Mississippi. It is 
called the Big Muddy for a rea -
son: It has a mud bottom for the 
most most part, and drains a 
2,344-square-mile watershed. 
Although it appears unfit for 
human consumption, the water 

watersheds, and the Mississippi 
River which empties into the 
Gulf of Mexico. 

This is a wake-up call for 
local folks to start protecting 
our God-given planet for the 
sake of all mankind. Please 
contact your local mayor, state 
representative, Department of 
Natural Resources, governor's 
office, or any organization that 
you can sound off to before it is 
too late. 

Michael L. Duncan 
Murphysboro 

quality was assessed as "fair to Our watershed 
good" in 1995. 

My property in Murphysboro To the Editor: 
overlooks the Big Muddy. Fre- The Big Muddy is our water-

quently, I observe fishermen, shed. It runs through eastern 

kayaks, canoes, jet skies, ski Williamson County past De 

and pontoon boats, and oc- Soto, toward Carbondale and 

casional hikers and campers through Murphysboro (right 

making their journey along this through the town!) then south 

river enjoying the beautiful to skirt some of the most glo-

scenery and experiencing the rious land formations in the 

abundance of wildlife and for- watershed, the sheer limestone 

est area that abounds. The deer, cliffs and Chalk Bluff, Horse

waterfowl, wildlife, etc., is very shoe Bluff and then the ecologi-

plentiful and allows so many cal area of La - Rue Pine Hills on 

to just marvel at their pres- its way to the Mississippi. 

ence and behaviors. Very few If we cannot halt this perma-

things are more beautiful than nent despoiling, it will happen 

observing the great bald eagles without environmental impact 

fish and bathe in the. river and studies, even though the threat 

annually bear young and teach is real to poison the entire eco-

them survival skills that should system. We, at least, need to 

ensure the species' existence learn what chemicals would 

for the future. be released and what effects 

The actions of so few can.at- they have on living organisms. 

feet so many. Decisions made Let's get some publicity about 

concerning the Big Muddy to that. In our watershed, there 

possibly be used as a dumping are those who use wells for 

soul'ce of hundreds of thou - their drinking water, to irrigate 

sands of gallons of polluted crops, make wine. They all need 

omy, this coal mine might have 
to concede that caring for its 
waste in environmentally sound 
ways costs more than the coal 
is worth out of the ground. 
That's an important lesson to 
publicize. What value is the 
IEPA giving to all the propbsed 
damage and loss in the lower 
Big Muddy River watershed 
ecosystem? 

Southernmost Illinois has 
glorious natural gifts. Much of 
our economy depends on them: 
clean lakes, agriculture, fishing, 
recreation and winery tour
ism. We want to attract people 
and businesses that depend on 
healthy land and waters. If we 
must choose between assist
ing one coal mine and all that 
comes with an environmentally 
sound watershed for genera
tions to come, we must choose 
the future. 

Kay Rippelmeyer 
and David Tippy 

Pomona 

■ Letter to the Editor and 
Guest View policy: Letters 
and guest opinion pieces must 
be submitted via email to 
letters@thesouthern.com. All 
submissions should address a 
current issue and include your 
name, hometown and telephone 
number for verification. The 
Southern does not publish 
telephone numbers. We reserve 
the right to edit letters for content 
or length. We do not print poetry, 
libelous material or submissions 
send en masse to numerous news 
organizations. 

chemical liquids by a local coal to know what is being proposed ■ News flps: To report news, 

mine will have an everlasting and what our IEPAsigned off call618-J51-5807, our toll-free 

effect on the many humans, on. line at 800-228-0429 or email us 
00 

wildlife, adjoining forests and In a true market-based econ- at news@thesouthern.com. 1 

lJPD E,S /L 00·77(,(p(n 
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----Exhibit ~~ 
CARBONDALE PARK DISTRICT 

Mr. Darin Lecrone 

PO BOX 1326 
CARBONDALE, IL 62903-1326 

PH: 618/529/4147 OR 618/549/4222 
FAX: 618/457/2580 

IEPA Bureau of Water, Water Pollution Control Permit Section 
1021 North Grand Avenue East 
Springfield, Illinois 62794-9276 

August 5, 2019 

RE:NPDESIL007666 
NO:7516 

Dear Sirs and Madams: 

}f?~fr'i 
AUG C Fl 20 !9 L.J 

The Carbondale Park District located in Carbondale Illinois, has very serious concerns regarding the 

tentative determination to allow Williamson Energy request to release water into the Bid Muddy River. I 

respectfully request that a public hearing be held to discuss this issue with area residents. 

The District owes and maintains property adjacent to the Big Muddy River and have experienced 

detrimental flooding from the Big Muddy on to said properties. High chloride and sulfate content in the 

water are of great concern for Hickory Ridge Golf Course, a 300-acre tract of land used for recreation, 

encompasses an 18-hole course and an 18-hole Frisbee golf course. The irrigation lakes that serve 

these properties have great potential to be contaminated by this wastewater, as even at its current flow 
rate, flood waters were on the golf course for over two months in 2019. 

Based on concerns for the health of humans, plants and wildlife in addition to the concerns about 

flooding the Park District respectfully requests that no wastewater from Williamson energy be allowed 
to be introduced into the Big Muddy River. 
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Exln"bit -----
To Darin Lecrone, IEPA 
Re: NPDES IL0077666 Notice No. 7516c 

/EPA 
80W/WPC/PERMIT SECTION 

Are we not paying you and funding the IEPA to PROTECT the ENVIRONMENT? 
And paying a lot. What's going on here? No, we won't stand for you using our river 
like a sewer drain. 

The Big Muddy is our watershed. It runs through eastern Williamson Co. past 
DeSoto, toward Carbondale and through Murphysboro, (right through the town!) 
then south to skirt some of the most glorious land formations in the watershed, the 
sheer limestone cliffs and Chalk Bluff, Horseshoe Bluff and then the ecological area 
of La~Rue Pine Hills on its way to the Mississippi. 

If we cannot halt this permanent despoiling, it will happen without environmental 
impact studies, even though the threat is real to poison the entire ecosystem. We at 
least need to learn what chemicals would be released and what effects they have on 
living organisms. Let's get some publicity about that. In our watershed, where I live, 
there are those who use wells for their drinking water, to irrigate crops, make wine. 
They all need to know what is being proposed and what our IEPA signed off on. 

In a true market based economy, this coal mine would have to concede that caring 
for its waste in environmentally sound ways costs more than the coal is worth out of 
the ground. That's an important lesson to publicize. What value is the IEPA giving to 
all the proposed damage and loss in the lower Big Muddy River watershed 
ecosystem? 

Southernmost Illinois has glorious natural gifts. Much of our economy depends on 
them: clean lakes, agriculture, fishing, recreation, and winery tourism. We want to 
attract people and businesses that depend on healthy land and waters. Ifwe must 
choose between assisting one coal mine and all that comes with an environmentally 
sound watershed for generations to come, we must choose the future. 

Kay Rippelmeyer and David Tippy 
1451 Macedonia Rd. Oust up the bluff from the Big Muddy) 
Pomona, IL 
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To Whom it may concern 

From: Dawna Miller 

Exlu'bit 57 

Re: NPDES IL0077666 & Notice No. 7516c 

W~@ 
~ AUG O 7 20\9 

t::.PA 
BOW/WPCiPERMIT SECTION 

I respectfully ask that the proposal to allow Williamson Energy to dump waste water into the 

Big Muddy River be denied. The thought of one more of this country's beautiful water ways 
being polluted by yet another energy corporation is mind boggling. How many more water 

sources do we have to poison to realize that we, as a human race, have no more drinkable 

water? We are not just poisoning ourselves but all of the plants and animals that depend upon 

these resources for survival. The crops that are grown next to these water ways will be toxic 

and guess who then will consume them? So, we will in fact be contributing to our own demise 

by lack of clean water and also by contaminated produce. I think the biggest question we need 
to ask ourselves is how do explain to our children, grandchildren, and perhaps our great 

grandchildren how we allowed THEIR water to be so contaminated and so scarce that they have 

to ration it and perhaps do without? We are water beings; our bodies depend on clean water 

to function properly. If we have to ration water or drink contaminated water our bodies will 

not be able to operate properly. The water we drink now already had so much chemicals in it 

that I filter my water and just look at around at all of the stories in the news regarding lead 
poisoning from the pipes, all of the fluoride in our water, arsenic, etc. At the rate in which the 

human race is destroying virtually every resource we have upon and within this planet I shutter 

to think what is in store for my descendants. I want to be able to look them in the eye and tell 

them I did everything I could to preserve the resources on this planet. We have much more at 

stake here than jobs or lining the pockets of the already uber rich. This is our very existence. 
The time has come to not just consider renewable energy it is time to put it in place. Then we 

create jobs and save our resources at the same time. Please reconsider the ramification of 
what is being proposed. 

Dawna Miller 

lt3 /folly lrrft1ce
lJ.1v111q I J:' t... , 2 q oc· 
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R02947Permit Number IL0077666 and 7516c 

1021 North Grand Avenue East, 

P o ~ t Office Box 192 7 6 

Springfield, Illinois 62794-9276 

Dear IEPA, 

Exhibit_ 5~ 

I am writing this letter in response to Williamson Energy's application that will allow its Pond Creek 
Mine operation to pump millions of gallons of high chloride, high sulfate wastewater into the Big 
Muddy River. I understand that this wastewater will be diluted in a system of tanks, prior to 
emptying into the Big Muddy, but one of my major concerns 1s how will the public and your 
organization know if this dilution system is effective, especially if the proposed egress of the 
wastewater is downstream from the gauging station where water 1s measured and analyzed. Th is 
brings into question, has the wastewater been tested before and after diluted measures taken place 
on a normal day? and week of operation? And, what exactly does "diluted rneasures·' mean? The 
only difference I see between concentrated and diluted wastewater is that former option will 
contaminate an ecosystem immediately and the latter option will do it more slowly. 

This leads to my second issue about the presence of heavy metals within the chloride and sulfate 
wastewater. How effective and how much of the heavy metals are recovered in the process on a 
daily, weekly, and monthly period'? I don't imagine the quality of water being dumped into the Big 
Muddy River will be like a natural spring, but how dangerous will this water be for the ecosystem? Is 
it safe for anyone or anything to consume, bath, and swim? If not, why not? 

My third issue is the economic impact as it relates to the tourism and recreation industry. What are 
the financial numbers unique to the townships and businesses (restaurants, hotels, etc} located 
downstream from this proposed egress. Residents living near and afar tend to boat and to fish on 
the Big Muddy River. Southern Illinois has more to offer through its tourism industry than an energy 
industry that is on its last legs. No one is coming to this region because our waterways will be 
polluted with wastewater. 

It's difficult enough to concede to an industry that contributes towards rising greenhouse effects and 
now climate crisis and climate apartheid, all because it's a cheap ( heavily subsidized ) way to keep 
the lights on. Given the existence of alternative modes of energy production, it's embarrassing as an 
evolved species, community, and government that the obvious harmful system continues to 
operate, while responsible Green alternatives continue to struggle. If only there was a system that 
would protect the environment by phasing out the old and phasing in the new. Sure, there is a point 
when the old and new will be coexisting together, but there is also a point when the old must 
concede, especially when it proves economically unsalvageable. What makes a system 
unsalvageable? When it willfully ignores its own faults ( to the physical well -being of its workers and 
community) and tries to squeeze pennies into thin strands of copper wire or until the momentum of 
the lobbyists-politician life cycle ends. 

This leads to my last point about Williamson Energy's concern for the health and well-being of its 
workers, since they brought it up, by saying that pumping this water will keep its workers safe. What 
is Williamson Energy's safety and health record for its miners? Does Williamson Energy care about 



R02948the health of the community and ecosystem near it's facilities? If so, to what degree, beyond words 
and future prom!se5? H,:;w have other mines dea t with this similar situation? How are the 
waterways dealing with wastewater? How is the physical health of individuals living near and on the 
water in similar areas? What was the economic impact of other river town communities in allowing 
wastewater being dumped in the water system? Were s·milar river towns, located further 
downstream, elated with the waste water or did anyone or other municipal governments file 
lawsuits. Given that the Big Muddy River flows into the Mississippi River, how will this impact the 
nutrient loading into this waterway. Where is the evidence that this will not contribute to alga l 
blooms and oxygen deficiency in the Big Muddy River? Given the recent and regu larly increasing 
weather patterns of drought and floods, what impact will this have on the quality of soil near the 
banks of the river? What about house and land property values? Who would want to live or 
operate along the Big Muddy if it's well known that wastewater is emptied into the system? 

Lastly, I understand, according to The Southern newspaper article, that "there were other 
alternatives to dumping the diluted wastewater into the river, but they were ultimately passed on 
for a variety of reasons, including financial and technological concerns." This is a clear and present 
warning that a system is unsalvageable, bankrupt, and ethically irresponsible. An energy company is 
unwi!ling to finance its own technological solution for the benefit of both miners and the ecosystem? 
Why are these mines allowed to operate without implementing such environmental safeguards. 
Have they tried to raise funds through other means (grants/loans) to keep their operation in 
business without this wastewater alternative? I think the public deserves to know what those other 
financial and technological concerns. Perhaps, the community can be of assistance. Instead, the 
quick and cheap solution is to dilute the harmful contaminants and let it be someone else's problem 
and claim that it will benefit everyone's bank account and payroll. If the mining company invests in 
the technology in doing it the safe and proper way, they too would be contributing to jobs and 
probably have a greater chance in doing business for the long run. What is the environmental safety 
record for similar transporting pipelines? Have any leaked? Who is liable if the pipeline does leak? 
Whose property does the pipeline extend? If so, is there a backup plan and who will be 
responsible? Do sulfate and chloride contribute to pipeline corrosion? Who is installing the pipes? 

One more question, when will this wastewater valve be turned on and what is the projected amount 
of settled contaminants in the river bed over a period of 1 month, 6 months, 1 year, 5 years, and 10 
years time? Based on the economic forecast of the coal industry, how long will Williamson Energy be 
around before alternative energy industries will replace old technologies? Is building the pipeline 
worth it for even one day, if the inevitable collapse of an industry is on the horizon. 

In the Southern newspaper article, it mentioned an IEPA fact sheet that reads "Small amounts of 
these substances (Sulfate and Chloride) will be removed by organisms as these substances are 
necessary for life. No adverse impacts to the receiving streams will occur as all water quality 
standards will be met." Are there any guarantees that large colonies of sulfur-reducing bacteria will 
not result from short and long term wastewater dumping? What does independent-reviewed 
research show based on similar wastewater management systems? 

Antonio Jacob Martinez 
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From: 
To: 
Subject: 
Date: 
Importance: 

Meghan CQle 
EPA.PublicHearjngCom 
[External] Pond Creek Mine 
Monday. November 11. 2019 1:54:34 PM 
High 

&b1blt ll) 

I very much object to the allowance of Williamson Energy being permitted to build, among other 
things, a 12-mile pipeline to discharge effluent from the mine eventually or directly into the 
Big Muddy. 

As a resident of Murphysboro, Illinois, with small children, and of Southern Illinois, I ask you 
to not permit this company. 

Sincerely, 

M 
Meghan Cole 

Executive Director 

Carbondale Main Street 

121 S Illinois Avenue 

Carbondale, IL 62901 

carbondalemainstreet.com 

618-529-8040 (office) 

618-927-6878 (cell) 
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Studer, Dean 

From: 
Sent: 
To: 
Subject: 

Dear Ms. Ward and Ms. Stricklin, 

Michelle Knox < michelle@windsolarusa.com > 

Monday, July 22, 2019 1 :52 PM 
Ward, lwona; Stricklin, Gail 
[External) Public Hearing Request NPDES IL0077666 Notice No. 7516c 

I am writing today to object to the proposed 14 mile pipeline traveling from Pond Creek Mind to the Big Muddy River 
near Benton. As I understand it, this mine plans to pump an average of 3 million gallons of unfiltered mining discharge 
water, filled with chrorides and sulfates into the Big Muddy River on a daily basis. This will also increase the volume of 
water in the river by 10-20% per day. In addition to increasing flooding concerns (strategically positioned downstream 
of the Plumfield Gage Station where the Corps of Engineers could monitor water flow), the unprocessed water could 
have an impact on the balance of life in the river. 

Please include my comments in your consideration of this permit and choose to decline. We have an obligation beyond 
financial benefits of certain entities to uphold. We must care for our water and the habitat that it provides if we plan to 
sustain ourselves and our planet for future generations. Thank you for your consideration of the information I've 
included herein. 

Best Regards, 

MicheHe 

Michelle Knox, Founder 
WindSolarUSA, Inc. 
ph. 217.825.4206 
michelle@windsolarusa.com 
www.windsolarusa.com 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

r 

Darla Judd <judd@mchsi.com> 
Tuesday, August 13, 2019 6:29 AM 
EPA. Pu bl icHearingCom 
[External] Big Muddy River 

Please don't let them dump crap into the Big Muddy! 
Darla Judd 
200 1st Street 
Bush, IL 
62924 

Sent from my iPad 
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R02955

DISTRICT OFFICES: 
2929 BROADWAY, STE. 3 

MT. VERNON, ILLINOJS 62864 
61 8. 242. 81 15 

6 1 8. 242. 81 1 8 FAX 

1 032 W. INDUSTRIAL PARK Ro. 
MURPHYSBORO, ILLINOJS 62966 

618. 684. 1100 
618. 52.9. 2788 FAX 

08/06/2019 

Director John Jim 

1021 N Grand Ave E 

Springfield, 1L 62702 

Dear Director, 

CAPITOL OFFICE: 
207-N STRATTON BUILDING 

SPRINGFIELD, ILLINOIS 62706 

2.17. 782.. 0387 
EMAIL: STATEREPTERRIBRYANT@GMAIL.COM 

TERRI BRYANT 
STATE REPRESENTATIVE • 1 15TH DISTRICT 

I have received feedback from several of my constituents on Pond Creek Mine and water 

being dumped into the Big Muddy River. 

As the public comment period is still open I am requesting a public hearing to be held in 

Murphysboro, Illinois prior to issuing any permits. 

Sincerely, 

Terri Bryant 

State Representative 

115th District 

RECYCLED PAPER • SOYBEAN INKS 

RECEIVED IN 

AUG 1 2 2019 

THE OFFICE OF THE DIRECTOR 



R02956

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Cc: 

Lieberoff, Barb 
Wednesday, July 24, 2019 10:30 AM 
Ward, lwona; Studer, Dean 
Lecrone, Darin 

ExhibltJ;?~ . 

Subject: FW: [External) Pond Creek Mine Permit-Williamson Enery 

FYI comments regarding Pond Creek Mine-request for hearing 

-----Origina I Message••··-
F rom: Katie Foley <foleyk20@gmail.com> 
Sent: Wednesday, July 24, 2019 10:28 AM 
To: Lieberoff, Barb <Barb.Lieberoff@lllinois.gov> 
Subject: [External] Pond Creek Mine Permit-Williamson Enery 

Barb, 

I am a resident of Murphysboro, IL and I wanted to express my opposition to the IEPA granting a permit to Williamson 
Energy for a pipeline that would allow Pond Creek Mine to pump millions of contaminated water into the Big Muddy 
River. I think the impact would be disastrous for the waterways and residents in southern Illinois. I request a public 
hearing and once again oppose the IEPA grating this permit. 

Please consider the impact on my community. Southern Illinois should not a dumping ground for energy companies. We 
are already battling contaminants from the past and don't need new pollutants dumped into our rivers. 

Thanks you for your time and consideration. 

Katie Keller 
1104 N 20th Street 
Murphysboro, IL 62966 
618-534-8809 

Sent from my iPhone 

State of Illinois - CONFIDENTIALITY NOTICE: The information contained in this communication is confidential, may be 
attorney-client privileged or attorney work product, may constitute inside information or internal deliberative staff 
communication, and is intended only for the use of the addressee. Unauthorized use, disclosure or copying of this 
communication or any part thereof is strictly prohibited and may be unlawful. If you have received this communication 
in error, please notify the sender immediately by return e-mail and destroy this communication and all copies thereof, 
including all attachments. Receipt by an unintended recipient does not waive attorney-client privilege, attorney work 
product privilege, or any other exemption from disclosure. 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Sir: 

Nel Battrell <nelbattrell@gmail.com> 
Friday, July 26, 201910:04 AM 
Lecrone, Darin 

Exhibit -----

[External} NPDES #IL0077666 and Notice No. 7516( 

I am writing to request a public hearing on this matter. My name is Nelma Battrell, 1451 E Grand Ave, Carbondale, IL 
62902. We are in a time that requires us to protect our natural resources AT ALL COST. The time for destruction of 
wildlife and our environmental treasures, because of jobs and money making ventures needs to come to an end. People 
can retrain for better jobs. The coal mines have not been beneficial to our area and population beyond making money 
anyway. I am not in favor of dumping additional waste into any of our rivers or water ways. 

Thank you, 

Nelma Battrell 

1 
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Exhibit ,K 
EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Katrina Renzaglia <krenzag@gmail.com> 

Friday, July 26, 2019 1:42 PM 
Lecrone, Darin 
[External] Hearing 

EMAIL & REQUEST A HEARING ON POND 
CREEK MINE PERMIT APPLICATION TO 

I am requesting A PUBLIC HEARING BY AUG 
12 

• My name is Katrina Renzaglia. My address 
is87 Harris Lane Alto Pass Illinois. I am 
concerned that pollutants are going to be 
dumped into the water and create a health 
and environmental hazard. 

• I Ask that IEPA hold a Public Hearing 

• NPDES IL0077666 & Notice No. 7516C 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Joan Steele < hikerj76@gmail.com> 
Friday, July 26, 2019 3:20 PM 
Lecrone, Darin 
[External] NPDES IL0077666 Notice No.7516c 

Exlu'bit _ (p ? 

I am contacting you to express concern about plans for the Big Muddy River and to request a public hearing on the 
above. I live near the Big Muddy River and cross it every day on my way to work. It is flooding with increased regularity 
and the addition of millions of gallons of chemical water would impact all downstream as well as cause further erosion. 
There is already mine pollution from permitted sites being put in that river. I do not believe there has been an 
assessment of the cumulative water impacts of these and the proposed addition of sulfates and chlorides which usually 
exceed the water quality standard allowed to be discharged. In addition the pipeline input into the river would be just 
below a pumping station where water contents are measured. 

I also do not believe there was an assessment of the tong range impact of the large amount of groundwater being 
removed. The local mayor opposes this action despite having a parent and grandparent working in the mines. Towns 
downstream have to pay to treat their wastewater, so the company should have to also. I would like to see an 
assessment of the full social, health, environmental, and climate costs over the long term. I do not understand why the 
public will have to underwrite the long term bad effects of a mining company, Foresight Energy, who has made billions 
of dollars of profits on Illinois coat mining. Only looking at short term economics without consideration of the 
environment and subsequent impacts including financial of people is what got us in trouble with climate change. Please 
require the mine to build a water treatment plant on-site instead of using southern Illinois as its sewer to make more 
profits. 

Joan Steele 
191 Wides Road 
Murphysboro IL 62966 

1 



R02960

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Cc: 

Patty W < pweyhrich711@hotmail.com> 
Saturday, July 27, 2019 2:32 PM 
Lecrone, Darin 
Jane Cogie; Carla Womack; Patty W 

r 

Exhibit 

Subject: [External] Hearing request for Pond Creek Mine NPDES IL0077666 & Notice No. 7516C 

Darin Lecrone 

As a resident of Jackson Co, IL and a citizen concerned about water quality I request a hearing on the Pond Creek Mine 
permit application to discharge waste water into the Big Muddy River. Rivers are a diverse habitat that support life, they 
are not sewers for discharging waste produced by industry. 
Several concerns are: 

o adverse short-term or long-term effects of elevated levels of chlorides and sulfates on aquatic plants and animals 
o the amount of waste water being discharged 
o how penalties for violations would be applied 
o who is responsible for monitoring the chemicals in the discharge 

Patty Weyhrich 
28 South moor Street 
Carbondale, IL 

1 



R02961

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear IEPA, 

Exhibit -1L. _ 

Susan Livingston <twipottergames@yahoo.com> 
Saturday, July 27, 2019 4:10 PM 
Lecrone, Darin 
[External] NPDES IL0077666 Notice No. 7516C 

Hello, my name is Beatriz and I live in Southern IL. It has come to my attention that the IEPA is planning to discharge 
mine water into the Big Muddy River. I am e-mailing you in the hope that this harmful plan will be called off. I would like 
to urge the IEPA to hold a public hearing on this issue. 

Sincerely, 
Beatriz S. 



R02962

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Lecrone: 

robinr702@gmail.com 
Sunday, July 28, 2019 10:12 AM 
Lecrone, Darin 

Exhibit_.__]~_ 

[External] NPDES IL0077666 & Notice No. 7516c 

I am dismayed that the IEPA is apparently in the process of making a decision that will allow the Pond Creek Mine to 
dump millions of gallons of toxic water into the Big Muddy River. 

I had thought-obviously naively-that the IEPA is in place to protect the people of Illinois. 

This decision would not only affect the people of Illinois, but because the Big Muddy flows into the Mississippi River, 
which flows into the Gulf of Mexico-it would impact all aquatic and human life along the way. 

The owners of the Pond Creek Mine claim they can't afford the cost of properly filtering the wastewater generated by 
the mine. I am skeptical. 

I request a public hearing regarding NPDES IL0077666-one that is adequately publicized. 

Thank you. 

Sincerely, 

Robin Russell 
565 Rowan Road 
Makanda, IL 62958 
robinr702@gmail.com 

1 



R02963

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Lecrone, 

Exlu"bit_ 7-=3_ 

Jack McKillip <jamckillip48@hotmail.com> 
Sunday, July 28, 2019 2:17 PM 
LeCrone, Darin 
[External] NPDESIL0077666 & notice no. 7516c 

I am told that the IEPA is contemplating" approval of Pond Creek Mine's application to discharge millions of 

gallons of waste into Big Muddy River." I'm sure this isn't true. Certainly the IEPA would deny such an 

application on its merits. If such an application has been made, l request a public hearing on the matter. 

Sincerely, 

John A. McKillip 

Carbondale, Illinois 62901 

Toradh na c6ra an tsiochain 



R02964

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Cc: 
Subject: 

Exru'bit _ _ 7,__,,f _· _ 

Gayla Kain <gkain51@hotmail.com> 
Monday, July 29, 2019 9:55 AM 
Lecrone, Darin 
Gayla Kain 
[External] NPDESIL0077666. Notice No. 7516c 

NPDESIL 0087666 notice no. 7516c 

As per the letter to the editor from Jan Thomas of Murphysboro in the July 28th edition of the Southern Illinoisan, I feel 
there is a need for a public hearing on the Pond Creek Mine's application to dump millions of gallons of toxic water into 
the Big Muddy River. 

Charles & Gayla Kain 
West Frankfort II 
Sent from my iPhone 



R02965

EPA.PublicHearingCom 

From: 
Sent: 
To: 

Michael Duncan <vetrepdunk@yahoo.com> 
Monday, July 29, 2019 1 :34 PM 
Lecrone, Darin 

Bxhiblt_75 

Subject: [External] Pond Creek Mine application to dump toxic water into the Big Muddy River 

Re: NPDESIL0077666 & Notice No. 7516c 

Fr: Michael L. Duncan 
1619 Shomaker Drive 
Murphysboro, IL. 62966 
Ph.# 618-841-8731 

My home/property is located along the North side of the Big Muddy River in Murphysboro, IL. I have 
approx. 3 acres that overlooks the river and an abundance of wildlife that utilizes it for drinking, 
bathing, feeding, & habitat. 
Commonly are the Bald Eagles, Canadian Geese, Deer, Racoons, Coyotes, and an enormous 
amount of species of Egrets & Herons and common birds. 

Every year the Big Muddy rises and covers approximately 1.5 - 2 acres of my back yard and stays for 
two or three months . With that comes an abundance of wildlife activity that any person would enjoy. 
Only a short distance downstream is the Murphysboro park where families and their children attend 
and enjoy nature, fishing, concerts.outdoor activities, etc. 

I certainly oppose Pond Creek Mines project of dumping any amount of toxic contaminates into the 
Big Muddy River that very well impose danger to families, wildlife, and vegetation species along our 
Shawnee Forest area. 

Respectfully submitted, 

Michael L. Duncan 
Murphysboro, II 62966 

l 



R02966

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Lecrone, 

bluebird7@frontier.com 
Monday, July 29, 2019 3:06 PM 
Lecrone, Darin 
[External) IEPA hold a Public Hearing • NPDES IL0077666 & Notice No. 7516( 

I believe it is important to hold a Public Hearing on Pond Creek Mine Permit Application to pump toxic wastewater into the 
Big Muddy River. Our rivers should not be considered as "dumping grounds" for toxic wastewater. The public needs to 
hear from IEPA on all the reasons/proofs taken into consideration to prove this type of action is not harmful to humans or 
other species in the Big Muddy River. 

Thank you, 
Amber Hewette 
1711 W. Walnut St. 
Carbondale, IL 62901 

1 



R02967

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Lecrone, 

tessford@mediacombb.net 
Monday, July 29, 2019 5:18 PM 
Lecrone, Darin 

Exhibit 11 

[External] Re: NPDES IL0077666 Notice No. 7516c Pond Creek Mine 

Re: NPDES IL0077666 Notice No. 7516c 

I am writing to express deep concerns with the plan for Pond Creek Mine to release water into the 
Big Muddy River. I own property along the Big Muddy near De Soto and experience flooding every 
year. I am unable to access some of the land for several months due to flooding. This year was 
particularly difficult as the water remained high for many months. The additional water from the 
mine will no doubt make this problem considerably worse for me and many others who live along 
the river. I pay taxes on this land and cannot use during months of flooding. One of my neighbors has a 
building that becomes flooded when the water is high, and there are many farmers near me that 
cannot get their crops out or sometimes even leave their property without a boat. I am also 
concerned about the pollutants (sulfates and chlorides) added to the water for our fish, wildlife 
and our drinking water. We need to take action now to protect our environment. 

While I support mining, I do not support mining that damages our environment by increasing 
flooding pollutants or the use of tracking measures to extract ore. The Pond Creek Mine should 
seek other avenues that do not negatively impact all residents along the Big Muddy and lower 
Mississippi Rivers. 

Please share my concerns with others and for the good of southern Illinois, please do not approve 
this permit. · 

Thank you. 

Sincerely, 

Tess D. Ford 
204 Pinewood Court 
De Soto, Illinois 62924 
618534-8245 

tessford@mediacombb.net 

1 



R02968

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Lecrone, 

t g <tom.grant. T@hotmail.com> 
Tuesday, July 30, 2019 10:48 AM 
Lecrone, Darin 
[External] Pond Creek Mine Proposal 

lddblt ~8 

I respectfully request that the IEPA hold a well publicized public meeting regarding the discharge proposal into 
the Big Muddy River. 

Thank you. 

Thomas Grant 

Sent from Outlook 

1 
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r 

EPA.PublicHearingCom 

From: 
Sent: 

Robert Swenson <robert.swenson41@gmail.com> 
Tuesday, July 30, 2019 11:10 AM 

To: LeCrone, Darin 
Cc: les.winkeler@thesouthern.com 
Subject: [External] Big Muddy River/ Pond Creek Mine toxic water 

As a resident of this planet and more specifically a resident of Jackson County, Illinois and one who has been a water
person since growing up on the Ohio at Metropolis, I am particularly dismayed/disgusted that anyone would propose to 
dump toxic mine waste into our public water system. I just can't imagine the arrogance to think that it is OK to do this to 
our environment - to poison the fish, reptiles, waterfowl, and people who depend on this natural resource flowing out of 
Rend Lake and through farmland, new public recreation and winery facilities, the City of Murphysboro, and the Pine 
Hills/Larue Swamp area ! ! ! ! ... and then into the Mississippi River. It is the responsibility of the coal extraction company 
to make sure their holding/sediment ponds (as many as needed) protect our creeks and rivers from contamination. 

Thank you for this opportunity to comment. Robert Swenson 

Robert Swenson, Architect (retired) 
Heritage Preservation Consultant 
Associate Professor Emeritus - SIUC School of Architecture 
211 S. Dixon Avenue 
Carbondale, IL 62901 
618-967-3016 
robert.swenson41@gmail.com 



R02970

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Neil Claussen <rnclaussen@gmail.com> 
Tuesday, July 30, 2019 11:31 AM 
Lecrone, Darin 

Exhibit 

[External] NPDESIL0077666 & Notice #7516c 

80 

· I am writing to express my opposition to granting this proposal and to request a public hearing. I personally need more 
time to investigate the in pact on the Big Muddy River. Time may prove that it is safe, but we should not go forward 
without further investigation. Thanks for your consideration. 
R Neil Claussen 
2950 Westridge Place, Apt. 215 
Carbondale, IL 62901 

Sent from Mail for Windows 10 

I 0 aJ Virus-free. www.avast.com 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Kathryn Jenkel 
98 Ox Tail Trail 
Carbondale, IL 62902 
katjenkel@hotmail.com 

July 30, 2019 

IEPA 
1021 North Grand Avenue East 
Post Office Box 19276 
Springfield, IL 62794-9276 

ExluoitJL_ 
Kathryn Jenkel <katjenkel@hotmail.com> 
Tuesday, July 30, 2019 12:50 PM 
Lecrone, Darin 
[External] NPDES IL0077666, Notice #7516c, Pond Creek Mine Application 

RE: NPDES IL0077666- Notice #7516c 

Dear IEPA, 

I am requesting a Public Hearing. 

I am opposed to tentative approval of Pond Creek Mine's application to dump millions of gallons of toxic water 
into Big Muddy River. 

No environmental studies have been done on the long term effects of proposal: cumulative water quality, 
effects on fish and wildlife, bank erosion, flooding, climate crisis, social and environmental costs to people 
along course of river, many of whom are already impoverished. 

The public hearing held by IDNR last October was poorly publicized. 

This wealthy corporation is offering little bonding to offset any problems that might arise, and no plans for 
detoxifying the water beyond a series of sediment ponds, which of course can overflow during periods of 
heavy rain. 

Also there is no severance tax on coal in Illinois. Legisation to create one has stalled in the legislature since 
March 2019. 

Most of Pond Creek Mine's coal will be sold abroad, also no benefit to Southern Illinoisans. 

Truly, 
Kathryn Jenkel, Very Concerned Citizen 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Mr. Lecrone, 

Cheryl Couch <ccouch54@gmail.com> 
Tuesday, July 30, 2019 3:23 PM 
Lecrone, Darin 
[External] IL0077666 & Notice No. 7516C 

I am concerned that the Pond Creek Coal mine has applied to be able to discharge mine water into the Big Muddy River. 
I request that the IEPA hold a public hearing. We cannot pollute our rivers . 

Cheryl Couch 
11644 Hurricane Rd 
Carterville, IL 



R02973

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exblblt_ S!~t3=-- -

Henry Gelstor <henry.gelstor@gmail.com> 
Wednesday, July 31, 2019 12:10 AM 
Lecrone, Darin 
[External] Public Hearing Request NPDES IL0077666 Notice No. 751 Gc 

We the People request a public hearing for Public Hearing for NPDES 
IL0077666 Notice No. 7516c. 

So somehow the mine is permitted to dump millions of pounds of toxic 
pollutants into our river ... and for free? Why is this even being 
considered? Who does allowing this benefit? A few number of very rich 
people will get a little tiny bit richer. The people of the state of illinois lose an important waterway asset forever. You 
can't clean this 
stuff up at any cost. Once it's in there, it's there forever. If there 
was a safe, affordable way to clean it up, the company would be doing it. 

I sure hope whatever personal gains you people are getting out of this is worth the literal death, cancer, organ failure, 
chronic sickness, pain, suffering and destruction to our families, our children, children's children and to our pets, 
livestock, wildlife, farms- our 
very economic future is at stake. Why trash the place for everyone, 
forever? We should fight to preserve what little clean drinkable water 
we have left - not go out of our way to encourage an unnecessary mass industrial shitting in it. 

Do the right thing. Say "NO". Leave something left for your grand 
kids to exploit. Oh BTW, Can I drop everybody's garbage at your house? 
Just figured you wouldn't mind ... you know, since there's nothing "wrong" 
with it- lets spread it on your neighborhood instead ... 

Henry-



R02974

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

,. 

Jon Womack <womackdaddy55@gmail.com> 
Thursday, August 1, 2019 12:10 PM 
Lecrone, Darin 
[External} Public Hearing Request NPDES IL0077666 Notice No. 7516c 

We the People request a public hearing for Public Hearing for NPDES IL0077666 Notice No. 7516c. 
Jon Womack 
dulce55@yahoo.com 

1 
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.. 

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exhibit - - =:;., 

Sheila Simon <sheilajsimon@gmail.com> 
Thursday, August 1, 2019 4:35 PM 
Lecrone, Darin 
[External] Fwd: Big Muddy permit, NPDES IL0077666 

Hello Darin, this is Sheila Simon, from Carbondale. I am very concerned about the proposed waste dumping into the Big 
Muddy. 

My husband and I are regular bike riders and pass over a creek just off the river almost every day. When there are floods 
the river backs up into the creek, so the landscape changes regularly. We stop at the bridge on every ride to look for 
herons, turtles and gar (the gar look like sharks!). 

We are far from the only folks who enjoy this spot. Just this morning on the bridge a driver stopped to tell us about a 
huge turtle that she and her young son saw when they stopped there the other day. 

I am sure the mine owners portray Southern Illinois as coal territory. And there are a few people left who earn their 
living from coal. But the natural beauty of our area is an economic resource that will far outlast coal reserves if we are 
wise. 

Please do what you can to protect our land. And let me know if there is anything else I can do. 

Sheila Simon 
404 North Springer St. 
Carbondale, Illinois 62901 

618 867-2062 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 

Sheila Simon <sheilajsimon@gmail.com> 
Thursday, August 1, 2019 3:04 PM 
Lecrone, Darin 

Subject: [External] Fwd: Big Muddy permit, NPDES IL0077666 

---------- Forwarded message---------
From: Sheila Simon <sheilajsimon@gmail.com> 
Date: Thu, Aug 1, 2019, 2:43 PM 
Subject: Big Muddy permit, NPDES ll0077666 
To: <darin.lecrone@illinos.gov> 

Hello Darin, this is Sheila Simon, from Carbondale. I am very concerned about the proposed waste dumping into the Big 
Muddy . . 

My husband and I are regular bike riders and pass over a creek just off the river almost every day. When there are floods 
the river backs up into the creek, so the landscape changes regularly. We stop at the bridge on every ride to look for 
herons, turtles and gar (the gar look like sharks!). 

We are far from the only folks who enjoy this spot. Just this morning on the bridge a driver stopped to tell us about a 
huge turtle that she and her young son saw when they stopped there the other day. 

I am sure the mine owners portray Southern Illinois as coal territory. And there are a few people left who earn their 
living from coal. But the natural beauty of our area is an economic resource that will far outlast coal reserves if we are 
wise. 

Please do what you can to protect our land. And let me know if there is anything else I can do. 

Sheila Simon 
404 North Springer St. 
Carbondale, Illinois 62901 

618 867-2062 

1 
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EPA.PublicHearingCom 
gf, Exhibit ___ _ 

From: 
Sent: 
To: 
Subject: 

Christina Krost <christina@faithin place .org > 
Friday, August 2, 2019 9:49 AM 

Lecrone, Darin 
[External] NPDES IL0077666-and Notice No. 7516c 

My name is Christina Krost and I am requesting a public hearing on NPDES IL0077666 Notice No. 7516c. 

Address: 78 Ledford Rd., Harrisburg, IL 62946. 

CONCERNS: The Big Muddy is already impacted by permitted and pre-regulations mine pollution from 

upstream and downstream sources. What is a full assessment of the biological or other environmental 

impacts of the proposed mixing of this contaminated mine water on the river ecosystem and current uses 

(fishing, private land and other recreational uses) of the Big Muddy River? 

-No assessment of the cumulative water quality impacts on the Big Muddy River from this proposal over the 

many years of continued coal mining 

-No assessment of potential to add to flooding, river bank erosion and downstream impacts 

-No assessment of what such a large groundwater withdrawal quantity (millions of gallons a day infiltrating 

underground mine works) could be doing to the local area or what implications this might have for the future 

-No assessment of the full social, health, environmental, and climate costs of this mine and whether those are 

greater than the claimed $78 million in local, state, and federal revenues that it claims to generate each year 

-Proposed pipeline route from the IDNR mining permit materials 

The Pond Creek mine should be required to build a water treatment plant on-site to ensure their water 

discharges meet all regulations instead of using the Big Muddy River as a "dilution solution." The Big Muddy 

River flows into the Mississippi River and is considered a water of the state. Public entities pay to treat their 

sewage and millions have been spent on efforts to clean up Mississippi River water quality. The mine should 

be required to manage their pollution without shifting the risks and potential problems and costs to the public. 

As a person of faith, I believe I should speak up on behalf of our shared land, air, and water. Therefore, I am 

requesting a public hearing on NPDES IL0077666 Notice No. 7516c. 

Christina Krost 

Southern IL Outreach Coordinator 

Faith in Place 

The Illinois Affiliate of Interfaith Power & Light 
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UMW Be Just Be Green Jurisdiction Guide (NCJ) 

217-343-4899 

Pronouns: she/her/hers 

2 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Lecrone; 

Ann Wheeler <ridge_girl1@yahoo.com> 
Friday, August 2, 2019 4:20 PM 
Lecrone, Darin 

[External] NPDES IL 0077666, Notice #751 GC 

I am respectfully requesting that the IEPA hold an open hearing by August 12 on the item 
referenced. The proposed discharge of toxic mine waste into the Big Muddy River has been 
demonstrated to be hazardous for the environment, local wildlife, and those who depend on 
the river for their livelihood. If that weren't bad enough, should the discharge prove --- as is 
fully expected --- to be environmentally and fiscally disastrous, there is no way in which 
Pond Creek Mine can be held accountable for the damage. 

Sincerely, 

Ann E. Wheeler 
2532 Dutch Ridge Road 
Carbondale IL 62903 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

toni kennedy <tcakes1@gmail.com> 
Saturday, August 3, 2019 9:39 AM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

Please do the right thing and stop this from moving forward. Thousands of people, fish and wildlife are counting on you. 

Thank you 
Toni L. Kennedy 
Murphysboro, II 62966 

1 



R02981

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dona Reese <dona.reese@gmail.com> 
Sunday, August 4, 2019 9:01 AM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

As a citizen of Southern Illinois, I am begging you to stop Williamson Energy from dumping wastewater into the Big 
Muddy River. We the People will be harmed by this pollution of our river. Please go by the will of the people, which is 
the foundation of our democracy. 

Dona J. Reese, PhD, MSW, LCSW 
Professor 
School of Social Work 
Southern Illinois University 



R02982

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

william grisley <wgrisley@gmail.com> 
Sunday, August 4, 2019 9:36 AM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

Greetings. I oppose the proposed use of the Big Muddy River as a dumping place for any and all wastes, including those 
from coal mining operations. The Big Muddy is owned by the people of Illinois and should NEVER be used as a dumping 
ground. The Illinois EPA has both a responsibility and duty to protect the natural integrity of this river. Nothing less is 
acceptable. 

William Grisley 
Pittsburg, Illinois 



R02983

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

ExJu'bit 'I I 

Rippelmeyer-Tippy, Kay M <kayrip@siu.edu> 
Sunday, August 4, 2019 10:35 AM 
Lecrone, Darin 
[External] Our watershed 
The Big Muddy is our watershed.docx 

l 



R02984

' 
To Darin Lecrone, IEPA 
Re: NPDES IL0077666 Notice No. 7516c 

Are we not paying you and funding the IEPA to PROTECT the ENVIRONMENT? 
And paying a lot. What's going on here? No, we won't stand for you using our river 
like a sewer drain. 

The Big Muddy is our watershed. It runs through eastern Williamson Co. past 
DeSoto, toward Carbondale and through Murphysboro, (right through the town!) 
then south to skirt some of the most glorious land formations in the watershed, the 
sheer limestone cliffs and Chalk Bluff, Horseshoe Bluff and then the ecological area 
of La-Rue Pine Hills on its way to the Mississippi. 

If we cannot halt this permanent despoiling, it will happen without environmental 
impact studies, even though the threat is real to poison the entire ecosystem. We at 
least need to learn what chemicals would be released and what effects they have on 
living organisms. Let's get some publicity about that. In our watershed, where I live, 
there are those who use wells for their drinking water, to irrigate crops, make wine. 
They all need to know what is being proposed and what our IEPA signed off on. 

In a true market based economy, this coal mine would have to concede that caring 
for its waste in environmentally sound ways costs more than the coal is worth out of 
the ground. That's an important lesson to publicize. What value is the IEPA giving to 
all the proposed damage and loss in the lower Big Muddy River watershed 
ecosystem? 

Southernmost Illinois has glorious natural gifts. Much of our economy depends on 
them: clean lakes, agriculture, fishing, recreation, and winery tourism. We want to 
attract people and businesses that depend on healthy land and waters. Ifwe must 
choose between assisting one coal mine and all that comes with an environmentally 
sound watershed for generations to come, we must choose the future. 

Kay Rippelmeyer and David Tippy 
1451 Macedonia Rd. (Just up the bluff from the Big Muddy) 
Pomona, IL 



R02985

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exhibit_--"~ 
Schilling, Lawrence <lchillin@siu.edu> 
Sunday, August 4, 2019 10:37 AM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

NPDES IL0077666 & Notice No. 7516c 

I firmly oppose the dumping of coal mine waste into the Big Muddy river!!! 



R02986

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Hello, 

Exhl'bit 13 

James Kimmel <j.kimmel83@gmail.com> 
Sunday, August 4, 2019 10:41 AM 
Lecrone, Darin 
[External] 

- -

I am writing you in regards to the a Pond Creek project. I disagree with the proposal to let the mine run a pipeline 
directly to the big muddy river. There are countless reasons not to do so. I feel the most important reason though, is 
establishing past practice. Once pond creek has been allowed to do so, it has opened the doors for every other business 
in Illinois to ask for the same conditions. The Big Muddy River is a glorified creek that runs though some of southern 
illinois greatest nature escapes. Allowing any change to that ecosystem could have a domino effect on the plants and 
wildlife. Take for instance the red legged frog incident in California, who change and loss of habitat crushed it's 
population. Now a program is in place to restore the population costing taxpayers money. 

Use pond creek for an example. If they don't follow the guidelines ( which they will not, history has shown that non 
union coal mines feel its cheaper to pay the fines rather than be safe), then they dump contaminated water just below 
the measuring station. This is strategic to use our waterways way to help dilute their waste. What if they start killing a 
frog population, that leads to the decline of predator food, which leads to the decline in wildlife. 

In closing, the big muddy river is a public waterway that belongs to the public. If you want to get the best numbers 
possible, then you should put it on the ballot it 2020 in all of the counties that border the big muddy river. My family 
stands strongly against the pond creek project. If they need to dump water, then they need to build a water treatment 
facility like every other business and community in southern illinois. 
Thank you for your time, 
The kimmel family 



R02987

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

&hiblt 911 

Jamie Nash-Mayberry <jnashmayberry@shawneedistrict84.com> 
Sunday, August 4, 2019 10:42 AM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

I read in the paper to direct comments to you regarding my opinion on allowing the Pond Creek Mine in southern IL to 
dump into the Big Muddy River. If this isn't correct, please let me know. 
My name is Jamie Nash-Mayberry, and I'm a teacher in the Shawnee School District which includes floodplain land that 
the Big Muddy River flows through. For the past 10 years my students and I have raised awareness of the deteriorating 
levees both along the Muddy and the Mississippi River, and our fear that one day those levees will fail us, and leave my 
students without homes, farms, and a school. When I read about the mine's plan to dump waste into the Muddy, I was 
so upset. First of all, it will increase water levels along the muddy, and that is never needed. We now have seen where a 
flash flood, which is essentially what the New Year Flood of Dec 2015/Jan 2016 was, can result in catastrophic river 
flooding. Thus, we must do all we can to prevent adding extra water into the muddy at any time, whether it be during a 
flood or not. We never know when the next big week of rains might come and result in horrific results. Tied to that, if 
the river overflows, those contaminants will spread into areas where people reside. Second, J worry about what the 
pollutants will do to our natural beautiful area. I don't want to see places like the beautiful valleys around Grand Tower, 
IL become polluted. Third, many farmers grow crops in those valleys and it could hurt the health of those who consume 
those crops if they grow in polluted areas. Finally, I worry about the pollutants seeping into the water supply of people's 
wells and other areas. For all these reasons, and more, I ask that you NOT allow the dumping of wastes into the Big 
Muddy River. 
Sincerely, 
Jamie Nash-Mayberry 
Shawnee High School 

l 



R02988

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

jmrestivo53 <jmrestivo53@gmail.com> 
Sunday, August 4, 2019 10:52 AM 
Lecrone, Darin 
[External} Npdes il0077666&notice no. 7516c 

I oppose discharge of poluted wastewater into the big muddy river 

Sent via the Samsung Galaxy 57 active, an AT&T 4G LTE smartphone 

1 



R02989

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Ruane & Debra Tanner <rdtanner85@gmail.com> 
Sunday, August 4, 2019 11:29 AM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No.7516c 

We are strongly against the IEPA allowing Williamson Energy to dump wastewater into the Big Muddy River. One would 
think that this matter would be a "no-brainer", due to the level of pollution being considered and the obvious potential 
ecological and health related problems this could create. l also refer you to the editorial in the 8/4/19 Southern 
Illinoisan. And honestly, I really thought this level of industrial pollution and betrayal of the public trust was outlawed 
thirty years ago. 

Ruane Tanner 
Debra Tanner 
Anna 

1 



R02990

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

,,... -
Exhibit CJ] 

leonard brantley <lcb54@hotmail.com> 
Sunday, August 4, 2019 2:03 PM 
Lecrone, Darin 
[External] NPDES IL0077666&NoticeNo7516c 

I am against the dumping of coal mine waste in to any Illinois water way including the Big Muddy River my name is 
Leonard Brantley 2651 Town Creek Rd Murphysboro Illinois 62966. (618) 6872662 

Sent from my iPhone 

l 



R02991

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

r 

Donna Brantley <donnajcbrantley@hotmail.com> 
Sunday, August 4, 2019 2:18 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

I am against the dumping of coal mine waste into any Illinois water way including the Big Muddy River. My name is 
Donna Brantley, I am a resident of Illinois in Jackson County and a registered, tax paying voter. My address is 2651 Town 
Creek Road, Murphysboro, Illinois 62966. Thank you for your time in reading my email. 



R02992

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Monika Plumb <flockie99@gmail.com> 
Sunday, August 4, 2019 4:21 PM 
Lecrone, Darin 

Exluoit_ j Cf 

[External] NPDES IL 0077666 Notice lno. 7516c 

I am urging you to reconsider the tentative approval for letting millions of toxic waste water flow into the Bid Muddy 
River. There needs to be another public hearing (well advertised), and an environmental impact study. The corporation 
is not bonded to take care of adverse effects. And what will happen to the toxic waste when we have flooding like in the 
past!! 
This sounds like a public health hazard to me. 

Monika Plumb 
708 Emerald Lane 
Carbondale, 11 62901 
618-559-7441 



R02993

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Terry Gillespie <terrywhizgee@me.com> 
Sunday, August 4, 2019 5:51 PM 
Lecrone, Darin 
[External] Big Muddy Environmental 

I am only one voter and land operator. I don't believe that the Big Muddy basin ought to be trashed with chemicals by 
anyone. 

Sent from my PiePad 

1 



R02994

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Ed Doty <ed.doty49@gmail.com> 
Sunday, August 4, 2019 6:04 PM 
Lecrone, Darin 

Exhi'bit_ LOL 

[External] NPDES IL0077666 Notice No. 7516c 

PLEASE, PLEASE do NOT allow ANY coal mine to discharge its waste into the Big Muddy River, or any other body of 
water, stream, or ditch in our great state. (Yes. Even though our state is struggling and catching all kinds of bad press, I 
still consider it a great place to live.) 

Although jobs are important to our area, we cannot sacrifice the environment in which we live to support those jobs. 

Consider the long-term damage this could ultimately wreak upon our precious water, land, and wildlife and make the 
only decent decision .... DENV THIS REQUEST!!! 

Ed Doty 
618.927.3938 



R02995

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

marilynwillis <mern17@peoplepc.com> 
Sunday, August 4, 2019 7:19 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No7516c 

To Whom It May Concern, The five of us: Ed and Marilyn Willis, Rob Willis, and Bitl & Nora Weatherly are strongly 
opposed to allowing mining companies to dump pollutants into the Big Muddy River. We live in Murphysboro. Thanks 



R02996

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exlu"bit_ l_ 0 3 

Domenick Ronchetto <dmjrsronchetto@gmail.com> 
Sunday, August 4, 2019 7:46 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

Tried to send this before but keeps getting rejected. If you allow that polluted water to be dumped in the Big Muddy you 
just as well absolve the IEPA. It's your job to protect,I think that's what the P is for. I worked in one of the wettest coal 
mines that Murry Enterprises ever owned and don't recall one accident caused by wet conditions. He doesn't want to 
spend the money to pump and clean the water and that's the bottom line. At least make him dump above the sampling 
station so he can be monitored,you'II for sure have to. 

1 



R02997

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Good Evening: 

Rebekah Wilkerson <rebekah202003@yahoo.com> 
Sunday, August 4, 2019 8:53 PM 
LeCrone, Darin 
[External) NPSES IL0077666 NOTICE NO. 751 Gc 

It was brought to my attention that Williamson Energy is requesting to dump polluted water into the Big Muddy River. 

I am AGAINST any dumping into this river and request that it not be allowed. 

I live along the banks of the Big Muddy River and am disgusted that this situation is even being considered. Won't be 
able to showcase Southern Illinois as a tourist location with beautiful scenery if it's polluted. 

Thank you. 

Rebekah Wilkerson 
rebekah202003@yahoo.com 
(618) 203-9117 

1 



R02998

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

IL 0077666 
Notice no. 7516c 

Dear Sir, 

r 
lxblblt /1:£ 

Oldway <oldinway@yahoo.com> 
Sunday, August 4, 2019 8:59 PM 
Lecrone, Darin 
[External] ll0077666 Pond Creek mine 

The Pond Creek Mine, located in Williamson County about 14 miles south of the Rend Lake dam, is to discharge waste 
water into the Big Muddy River is not Avery good decision for our future generations. Please think about grand children 
and great grand children enjoy the rivers beauty. The amount of waste water predicted to be released will kill most if 
not all of the aquatic life down stream. Someone's future rides in your hands. Someone's loved ones do also. 

Michael K. Calandra 
10290 HWY 127 
Murphysboro, II. 62966 

Sent from Yahoo Mail for iPad 

1 



R02999

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exhibit_ I Ob 

Brian Barker <heepwah99@hotmail.com> 
Monday, August S, 2019 9:08 AM 
Lecrone, Darin 
[External] NPDES IL0077666 Notice number 7516c 

Dear Illinois Government Workers, 

Please, please, and please again - do not let this coal company dump wastewater into the Big Muddy River. 
The agricultural runoff is bad as it is. This will exacerbate the life that is trying to survive there. 

If you decide to let this happen, many will have to live with the consequences of this decision. I wouldn't feel 
comfortable kayaking the Big Muddy again. Wildlife will be compromised. A southern Illinois treasure will be 
tainted forever. 

Please put the "Protection" back in the IEPA. Better to be the Illinois Environmental Protection Agency than 
the Illinois Environmental Pollution Agency! 

Rev. Brian Barker 
600 N. Russell St. 
Marion, ll 62959 



R03000

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Pat Knox < prknox@msn.com> 
Tuesday, August 6, 2019 11:52 AM 
Lecrone, Darin 
[External) Re: NPDES IL0077666 Notice No. 7516( 

From: Pat Knox <prknox@msn.com> 
Sent: Tuesday, August 6, 2019 3:45 PM 
To: darin.lecrone@illinois.gov 
Subject: NPDES IL0077666 Notice No. 7516C 

I am registering my opinion concerning wastewater dumping in the Big Muddy River. 

As a lifelong resident of Royalton, Illinois my life has always been connected to the Big Muddy. 

As a child my Dad often took me to fish and gather nuts around the river. The local joke was often made 
that we were "special" because we drank it's water. 

I believe that if dumping more wastewater into the river 
by the mines is allowed, the joke may come true. 

I have no doubt that there will be UNFORSEEN DAMAGE to the ecosystem of 
the Big Muddy if it is made a wastewater dump site. 

I am against allowing the mine to pollute these waters with ANY of their waste. 

Patricia Knox 
2931 State Highway 149 
Royalton, Illinois 62983 



R03001

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Bxhfbit~ JJ)i> 

Eichholz, Michael W <eichholz@siu.edu> 
Tuesday, August 6, 2019 12:05 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

I am writing to express my dismay over the potential of a permit being provided to Williamson Energy to allow the 
dumbing of diluted mine waste water into the Big Muddy River. The majority of my relatives either farm or have worked 
in coal mines in the past and I believe strongly that responsible resource development is critical for maintaining the 
economy of Southern Illinois. However, the owners of Williamson Energy have proven themselves over and over not to 
be responsible developers and the potential for increased flooding associated with the additional water and potential 
contamination from the waste far out way the limited economic benefits. This may be the most irresponsible 
development scheme I have observed proposed and potentially authoraized Southern Illinois. 
Mike Eichholz Ph.D. 
Director- PSM Program in Wildlife Administration and Management 
Avian Ecologist - Cooperative Wildlife Research Lab. and Center for Ecology 
Associate Professor, Dept. of Zoology 
Southern Illinois University Carbondale 
eichholz@siu.edu 
http://eichholz.wix.com/avian-ecology-lab 
http://zoology.siu.edu/graduate/research-emphasis/wildlife-admin.php 

Phone: 618-453-6951 
Fax: 618-453-6944 



R03002

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Mr. Darin Lecrone, 

,-- - --

Bxhiblt _ , D 9 

Cameron Smith <cjs@artapult.com> 
Tuesday, August 6, 2019 12:56 PM 
Lecrone, Darin 
[External] NPDES IL0077666 and Notice No. 751 Gc 
NPDES IL0077666 and Notice No. 7516c.pdf 

Attached you will find my request for a public hearing regarding NPDES IL0077666 and Notice No. 7516c. I hope 
the IEPA will take the right action and allow the citizens of Southern Illinois to be heard. 

Please keep me informed of any public hearing about this permit in a timely manner. 

Sincerely, 

Cameron J. Smith 
Douglass School Art Place 
900 Douglass St. 
Murphysboro, IL 62966 
618 203-1405 

I EJ "'1 Virus-free. www.avast.com 

l 



R03003

Darin Lecrone 
IEPA Bureau of Water 

Douglass School Art Place 
900 Douglass St. 

Murphysboro, IL 62966 
618-687-3791 

thedoug@artapult.com 

Water Pollution Control Permit Section 
1021 North Grand Ave. East 
Springfield, ll 62794-9276 

Mr. Darin Lecrone, 

Regarding: NPDES IL0077666 and notice No. 7516c 

I am writing to you and the Department of the Illinois Environmental Protection Agency (IEPA) to 

request a public hearing regarding NPDES IL0077666 and notice No. 7516c. I am a co-owner of the 

Douglass School Art Place, 900 Douglass St. Murphysboro, IL. The historic Douglass School (The Doug) 

was Murphysboro's segregated school for 75 years, first built in 1897. It has withstood two tornados, 

one on March 18, 1925 and another on December 18, 1957, and the record flood of May 3, 2011. Since 

The Doug was Murphysboro's segregated school, it was built in the low lying area of town close to the 

Big Muddy River. 

On May 3, 2011 the Big Muddy River reached a record high of 40.47 feet at the Murphysboro, IL gauge 

station on the Route 127 Bridge. At that t ime the 127 Bridge was closed and under water. The river 

water was so high you could no longer see the guard rails on either the side of the bridge. The Route 13 

Bridge was being threatened too, but remained open and was closely monitored by IDOT. During that 

time the flood water was so high and strong that the water was vibrating the bridge, so it was decided 

by IDOT to rebuild and raise the level of the Route 13 Bridge. I have to wonder what that cost the state 

of Illinois. 

Meanwhile when this flood was happening I was busy sandbagging around, and pumping the water out 

of the basement of The Historic Douglass School of Murphysboro. I believe I was on the sixth day of 

running three sump pumps in two basements on May 3. At the crest of the river I calculated that the 

water would have been 20 inches deep in the basements without the pumps. If the river had risen to 

the projected height of 42 feet above flood level, as predicted, the water would have flowed directly 

over the basement door threshold, rather than just infiltrating from below. 



R03004

Regarding: NPOES IL0077666 and notice No. 7516c 

And now the IEPA is considering the permit application from Pond Creek Mine to allow the mine to 

dump 2.5 to 3.5 million, with a peak of 7 million gallons of waste water per day. How can anyone think 

this is a good idea? Where is the protection, and whose environment is the IEPA protecting? It would 

be only one problem if it was clean fresh water being dumped into the Big Muddy River but the Pond 

Creek Mine wants to dump its unfiltered groundwater and coal production wash water into the river. 

This infiltrated groundwater is full of chloride and sulfate; this would produce the discharge into the Big 

Muddy River of up to 1.2 million pounds of chloride and 476,000 pounds of sulfate per day. This 

increased pollution will kill the river life as we know it. Plus it will destroy nearby farmers' fields and 

disrupt the balance of the underground water wells along the river, making them undrinkable. What 

agency will protect them if this project goes through? 

What agency will monitor the discharge of pollution? Hypothetically speaking, if the Pond Creek Mine is 

so caring about its workers and the environment why do they propose to place the diffusing pipe 

outlet downstream of the Big Muddy River second gauge station at Plumfield? There are only 

three river gauge stations on the Big Muddy River: the one at Rend Lake, Plumfield and 

Murphysboro, which is about 2000 feet upstream from the Douglass School. By putting the 

outlet pipe downstream of the Plumfield gauge station, the Corps of Engineers will not have a 

true reading of the water level and may release more water from Rend Lake, causing more 

flooding and pollution downstream. 

It would be unconscionable to let a multibillion dollar private business take advantage of other 

private businesses and citizens. The Southern Illinois citizens need to be heard. We need a public 

hearing so the IEPA can meet the citizens face to face. The IEPA needs to see whose lives will be 

destroyed forever if this fiasco were to take place. 

IEPA, please grant a hearing so our voices will be heard, and please do not permit this project. 

Sincerely, 

Cameron J. Smith 
Douglass School Art Place 
900 Douglass St. 
Murphysboro, IL 62966 
618 203-1405 
cjs@artapult.com 



R03005

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Mr. Lecrone, 

&1uoit \ I 0 - - --

Les Winkeler <Les.Winkeler@thesouthern.com> 
Tuesday, August 6, 2019 4:01 PM 
LeCrone, Darin 
[External] Pond Creek Mine NPDES IL0077666 & Notice No. 7516c 

I want to voice my extreme displeasure that the Illinois Environmental Protection Agency and Illinois Department of 
Natural Resources is considering the permit to allow the Pond Creek Mine to dump vast quantities of waste water into 
the Big Muddy River. 
This makes no sense on a variety of levels. 
The Big Muddy River belongs to the people of Illinois. What right does Williamson Energy have to turn the river into its 
private sewer. Disposing of the waste water is part of the mine's cost of doing business. The state doesn't provide waste 
removal services for other businesses. 
Some of the most environmentally sensitive lands in Illinois are downstream from the mine. The Shawnee National 
Forest's famed Snake Road could be adversely affected. Snake Road is closed each year for the migration of 
cottonmouths, timber rattlesnakes and copperheads. It is unique in the State of Illinois. It is also in the Big Muddy's 
floodplain. 
Third, who is going to monitor the effluent. 

Will lDNR have someone there on a daily basis when water is being released. Please don't rely on Murray Energy to 
police itself. 
This is a terrible idea that should never be considered. Please turn down the application. 

Les Winkeler 
Sports editor 
The Southern Illinoisan 
618-351-5088 (Office) 
618-841-7862 (Cell) 
On Twitter: @LesWinkeler 



R03006

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exhibit _ _,Jf,__l _ _ 

Joseph Stafford <joe13stafford@gmail.com> 
Tuesday, August 6, 2019 6:56 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

i am writing to object to the proposal to allow Williamson Energy to dump contaminates into the Big Muddy River. This 
group made money extracting coal and made an environmental mess in the process. They should be required to clean 
up the mess and store the contaminents properly. Pouring the mess into a river for others to worry about must become 
a thing of the past. The Big Muddy flows by cities and parks and empties into the Mississippi and eventually into the 
Gulf. Illinois cannot put itself in the position of further polluting our waterways and the waterways of other states. 
We have to protect the biodiversity that we have left and that we have not already ruined. We have to protect the 
animals, the soil and water quality along the whole water way. I request that the Illinois Environmental Protection 
a·gency block this proposal. Thank you. 
Joseph H. Stafford, Carbondale, Illinois 

l 



R03007

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

r · 
Exhibit I lJ, -~-..... ---

pineridgeplace@frontier.com 

Tuesday, August 6, 2019 9:03 PM 
Lecrone, Darin 

[External] NPDES IL0077666 & Notice No. 7516c 

I am writing to express my opposition to the proposal by Williamson Energy Coal Company to be 
permitted to dump wastewater into the Big Muddy River. Here in southern Illinois we are blessed to have 
beautiful and pristine waterways winding through the landscapes of the most beautiful area of the State of 
Illinois. A variety of wildlife is in abundance and utilize the waterways. 
Discharging wastewater is a hazard to the waters of the Big Muddy River and its many living organisms 
and the wildlife that depend upon the water for survival. 
Making a quick buck for a coal company at the expense of the natural environment is not a good plan for 
the near future and generations to come. 
The !EPA exists to protect our environment and thus should deny the permit to discharge wastewaters into 
the Big Muddy River. 

Thank you, 
Lee M. Fronabarger 
1140 S Morningside Drive 
Carbondale, IL 62901 



R03008.• I 

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Lecrone, 

Karen Fiorino <claylickcreek@gmail.com> 

Tuesday, August 6, 2019 10:02 PM 

LeCrone, Darin 

Exhloit ____ l_~--

[External] NPDES IL0077666 & NOTICE No. 7516C 

After seeing the articles in the Southern Illinoisan about the Pond Creek Mine discharging pollutants into the 
Big Muddy along with other unnamed tributaries, I decided to take a look at the draft permit for such 
discharging. 

It is a hard read, but a few points: 

1.) on page 13, there is an error in the name of the bird Chuck's-Will-Widow, not Willow. I found at least 2 
instances of this. I am told researchers and the papers they write go through at least 5 editors. Obviously, this 
got missed. I have a background in biology/zoology, and this error jumped out at me. It makes me wonder 
what other errors are included in this draft permit. 

2.) I find it disrespectful to list the Big Muddy as a waterway that is not a biological significant stream. This 
attitude shows the utter disregard humans have for the land and water around them and monitizes everything. 
I did check the publication where this information came from, Integrating Multiple Taxa in a Biological Stream 
Rating System, which in their own words state, "One of the goals of the previous BSC initiatives was to update 
stream ratings on an annual basis and to publish the revised ratings every five years. However, the original 
BSC stream ratings were updated only once based on data that were collected through 1993. Similarly, the 
BSS project was based on data collected through 1991 and has not been updated since. Therefore, stream 
designations identified in these projects are based on data that is at least 14 years old. Given that these 
ratings are used by a diverse group of stakeholders, it was clear that an updated version was required." 

3.) The 303 jobs employed by the mine, coal mining is a dying industry, if anything it will become more and 
more mechanized. If this mine has produced so much wealth, where is it? 

4.) Dilution is not the solution in this case. In your own words the chloride and sulfates would remain dissolved 
in the water and more through the downstream continuum. I am not really reassured that no adverse impacts 
to streams would occur as all water quality standards are expectedto be met in the receiving water. 

Finally, as companies, are now given "personhood" via Citizens United, they should have to pay a fee to the 
people impacted by them dumping pollutants into a public waterway, since everything always relates to the 
dollar. I know personal friends who would be impacted by this dumping as their business in Murphysboro, the 
Douglas School Glass Studio, is prone to flooding. 

In conclusion, I urge that a public hearing is called in a central area where the people who are impacted most 
can attend and so that an individual with a second opinion can look at the numbers and give a plain and clear 
answer to the real amount of pollutant discharge. 

Sincerely, 

Karen Fiorino 
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• " 

************************************************ 
Karen Fiorino 
Clay Lick Creek Pottery 
45 Old US HWY 51 
Makanda, IL 62958 
618-521-5602 
www.etsy.com/shop/ClayLickCreekPottery 
w ww.facebook.com/ ClaylickCreekPottery 
www.ClayLickCreekPottery.com 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Hello, 

C.R. W.<crdoubleu99@ymail.com> 
Wednesday, August 7, 2019 12:40 AM 
Lecrone, Darin 

Exlnoit_ l...._1'......._/ _ 

[External] Regarding NPDES IL 0077666 & Notice 7516c 

I'm writing to state my opposition to the dumping of the mine waste water into the Big 
Muddy River. Please do not grant the final permit that will allow them to do this. Our 
environment has taken enough of a beating and we should do our very best to be mindful 
& start repairing the damage. For the sake of the ecosystem & all its creatures and the 
people around here too, I hope you will pay prompt attention to this matter. 

Thank you, 
Craig Wilson 
Carbondale, IL 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exhl'bit 

Stephanie Solbrig <stephsolbrig@gmail.com> 
Wednesday, August 7, 2019 5:49 AM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

Keep our water safe and clean. The state does not have the authority to sublet an entire river to subsidize a failing 
industry. The thoughts expressed here echo my own. 

https://thesouthern.com/opinion/editorial/voice-of-the-southern-the-state-should-not-turn-big/article 48661aa8-
8a68-Sa4a-9b82-e38b4e2bff20.html?fbclid=lwAROVd8QE9QfzgBemQyxwalpCTozYAjFeFNxJWoP-igdftzlun8gZ6uSjr-c 

Stephanie Solbrig 
Carbondale, Illinois 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exlu"bit _ _ ,,_,_ 

Patrick Mcguire <pat1 kris2@aol.com> 
Wednesday, August 7, 2019 10:42 AM 
Lecrone, Darin 
[External] NPDES IL007766 & notice No. 7516c 

I am writing today to oppose allowing Williamson Energy to dump polluted waste water from it's Pond Creek Mine into 
the Big Muddy River. This river is the water supply for Rend Lake and therefore many southern Illinois communities. 
Additionally, it draws tourists and outdoors people to enjoy the stunning beauty of the region. The IEPA regulates farm 
chemicals so they do not poison the water so why would you allow a coal company to do so? Tourism is as much of an 
economic driver as a coal company. You simply must not allow this corporation to ruin our environment. 

Kristine B. McGuire 
103 S. Parrish Road 
Carbondale, IL 62901 
618-529-1680 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exlu1,it - , 17 
Simpson, Randie < Randie.Simpson@ssmhealth.com> 
Wednesday, August 7, 2019 10:42 AM 
Lecrone, Darin 
[External] do not Allow Waste water from the coal mines to be dumped in the big 
muddy 

Do not allow the waste water to be dumped vote no ! ! ! 
Randie Simpson, RN, case Manager 
Good Samaritan Regional Health Center 
#1 Good Samaritan Way 
Mt. Vernon , IL 62864 
Ascom - 618-899-2993 Office - 618-899-1403 

Confidentiality Notice: This email message, including any attachments. is for the sole use of the intended recipienl(s) and may contain confidential and privileged 
infom1atio11. Any unauthorized review, use, disclosure or distribution is prohibited. If you are not the intended recipient, please contact the sender by reply email 
and destroy all copies of the original message. 
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EPA.PublicHearingCom 

From: 
Sent: 

. To: 

Subject: 

&blblt .J i2 
Gordon & Zoe Smith <zglsmith@mcn.org> 
Wednesday, August 7, 2019 11:54 AM 
Lecrone, Darin 
[External] Public Hearing Request NPDES IL0077666 Notice No. 7516c 

I wish request a public hearing to address this permit# NPDES IL0077666 Notice No. 7516c concerning pumping of 
mining water into the Big Muddy. The plan allows 2.5 million to 3.5 millions gallons of unfiltered water per day. 
Increasing the flow of the big muddy by 10 to 20% each day. 
My concerns are: 
1. The potential for flooding down stream is greatly increased. I have a personal connection in that my brother and his 
wife own property and a business right along the Big Muddy down stream from the discharge, in Murphysboro. It has 
been close to flood stage almost every year. With the extra water that is proposed, the risk is much higher. It a concern 
that the core of Engineers would allow the water to be discharged below the "Plufield Gage Station". By allowing this 
there seems like there is no way to keep track of the extra water coming into the Big Muddy, making it unclear whose 
responsible for the damage. 
2. On my Brother's land is the Historic building Fredrick Dougless School which was founded in 1897 as Murphyboro's 
only segregated school. If it became flooded more than money would be lost. Next door to the School is Hud low cost 
housing in which many African American families live. Flooding would add insult to injury and it would be one more 
mark on the wrong side of history. 
3. Most of the Big Muddy River bottom is covered in mud, which means the sediment is deposited rather than flushed 
down stream. With the addition of the unprocessed water carrying high volume of chlorides and sulfates it seems most 
likely that they wilt be deposited as well, changing the environment of the river for plant and animal life. Who will take 
responsibility for the loss that will incur. 
4. I am concerned about the loss of jobs, disruption of lives the flooding will cause. 

Respectfully Gordon Smith 



R03015

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Lecrone: 

...... . 
Exhibit _ _ j _} 'l_ 

randalllsnyder@aol.com 
Wednesday, August 7, 2019 12:16 PM 
Lecrone, Darin 
[External] NPOES IL 0077666 

This is in regards to NPOES IL 0077666, Notice 7516c. 
Please add my name to those in opposition to granting a permit for Williams Energy to discharge wastewater from Pond 
Creek Mine into the Big Muddy River. As much as the area could use the jobs, the potential negative impact on a fragile 

· environment outweighs the economic advantages. 

Randall Snyder 

l 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

--------
Exhibit -----

Jason Wild <jasonwildworks@yahoo.com> 
Wednesday, August 7, 2019 12:59 PM 
Lecrone, Darin 
(External] IL0077666 & Notice No. 7516c 

As a former Southern Illinois resident of 25 years, current homeowner in the area, and current proponent to all who will 
listen that Southern Illinois is a wonderful vacation destination because of the beautiful natural features available, I implore 
you to keep our waterways safe and clean by not allowing a company with an obvious lack of foresight to pollute the Big 
Muddy. It's the duty of the EPA to PROTECT the environment. There is NOTHING resembling protection in allowing 
Williamson Energy to dump it's waste in our natural waterways ... in fact, quite the opposite. If you were to approve this, I 
don't know how you would be able to sleep at night. This is our children's future and the future of Southern Illinois we're 
talking about. 

Jason Wild 



R03017

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exhibit-1~L -. 

Gary Lukuc <gary.lukuc.cpa@frontier.com> 
Wednesday, August 7, 2019 1:12 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

I am writing to oppose the proposal by the Pond Creek Mine to discharge wastewater into the Big Muddy River. As an 
outdoorsman and owner of farm and timberland near the river, I am concerned about the potential harm to the river 
ecosystem. I am also concerned about the potential for increasing the likelihood, or increasing the intensity of flooding 
that occurs along the river. I cannot see any potential positive impact that this proposal can have for the river ecosystem 
or the residents living near the river. 

If you have any questions, you may contact me by e-mail or at 618-942-6717. Thank you. 

Gary Lukuc 
3101 Big Buck Lane 
Herrin, IL 62948 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Cheryl Klopcic <cjklopcic@gmail.com> 
Wednesday, August 7, 2019 2:46 PM 
LeCrone, Darin 
[External] NPDES IL0077666 Notice No. 7516C 

I oppose the dumping of waste water into the Big Muddy River. I am a firm believer in keeping our natural resources -
natural. This does not sound like a good situation and I would worry about who and what type of oversight would occur. 

Cheryl Klopcic 
1003 Cheryl Drive 
Carterville, IL 62918 

618-534-7303 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exhl"bit_ ......::J ~~3~ 

Beth Martell <has20birds@yahoo.com> 
Wednesday, August 7, 2019 3:44 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

Williamson was the most productive underground coal mine in the United States during the first five years of its 
history based on clean tons produced per man hour worked- according to MSHA data. It reclaimed this title in 2017. 

The mine has not provided any valid data on alternatives to dumping this mine problem water into the public's lap 
via a pipe to the Big Muddy River. Meeting regulations is part of doing business and the mine should be required to 
manage their pollution without shifting the risks and potential problems and costs to the public. This groundwater is 
stated to be coming into the underground sections of the mine and-is listed as being as much as 3,500,000 gallons 
per day. How much coal mine waste water do you want us to drink in a day? 

This mine should be required to build a water treatment plant on-site to insure their water discharges meet all 
regulations instead of using the Big Muddy River as this mine's "dilution solution." The Big Muddy River flows into 
the Mississippi River and is considered a water of the state. Public entities pay to treat their sewage and millions 
have been spent on efforts to clean up Mississippi River. 

According to the Shawnee Group of the Sierra Club: 

• No assessment is provided of the biological or other environmental impacts of the proposed mixing of this 
contaminated mine water on the ecosystem and current uses (fishing, livestock, recreation, etc.) of the Big Muddy 
River 

• No assessment is provided of the cumulative water quality impacts on the Big Muddy River from this proposal over 
the many years of continued coal mining 

• No assessment is given either of what such a large groundwater withdrawal quantity could be doing to the local 
area or what implications this might have for the future 

What's more, we live downsteam. The mine's activity will pollute the drinking water of Cedar Lake and Lake Kinkaid. 
Fewer regulations is not the answer. 

Here are the highlights of a past study stating, "Over 50% of the Big Muddy River drainage is in agriculture, much of 
which is under intensive tillage and subject to severe erosion. The drainage, nevertheless, serves as a major center 
in Illinois for water-based activities such as boating, fishing, waterfowl hunting, and camping" and "Early studies 
conducted by students of W. M. Lewis, Sr. at Southern Illinois University at Carbondale concluded that toxic 
pollution in the drainage was spasmodic and localized and that the most toxic conditions were confined to 
tributaries." (Burr 1991) 

Here's a list of the stream names, cities, counties, and reservoirs of the Big Muddy River drainage. A, Rend Lake; B, 
Crab Orchard Lake; C, Devil's Kitchen Lake; D, Little Grassy Lake; E, Cedar Lake; F, Kincaid Lake. 1, Big Muddy 
River; la, Casey Fork; lb, Rayse Creek; le, Fraine Creek; Id, Pond Creek; le, Long Creek; If, Hurricane Creek; lg, 
Cedar Creek; lh, Kincaid Creek; Ii, Worthen Bayou. 2, Little Muddy River; 2a, Reese Creek; 2b, Six Mile Creek. 3, 
Middle Fork Big Muddy River; 3a, Ewing Creek; 3b, Sugar Camp Creek. 4, Beaucoup Creek; 4a, bust Creek; 4b, 
Swanwick Creek; 4c, Galurn Creek; 4d, Rattlesnake Creek. 5, Crab Orchard Creek; Sa, Wolf Creek; 5b, Drury 
Creek; Sc, Little Crab Orchard Creek. 

[Source: Burr, Brooks M. and Warren, Melvin L., Jr. 'Fishes of the Big Muddy River Drainage With Emphasis on 
Historical Changes.' Biological Report 19). 
https://www.srsJs.usda.gov/pubs/ja/ia bur r002.pdf 

Here's the information on the web regarding Williamson Energy's Pond Creek No 1 Mine 

Located in Williamson and Franklin Counties in southern Illinois, it was their first greenfield project. They began 
development in 2005 and started its longwall operation in 2008. Williamson was the most productive underground 
coal mine in the United States during the first five years of its history based on clean tons produced per man hour 
worked-according to MSHA data. It reclaimed this title in 2017. 

1 
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) 

Mach #1 Mine 
Operated by Mach Mining LLC 
MSHA ID: 1103141 

One longwall mine 
Two continuous miner units 
2,000 tons per hour preparation plant 
Productive Capacity: 7.5 million tons per year 
Coal Production: 6.3 million tons in 2017 
Coal Reserves: 370.6 million tons 
Heat Content: 11,893 Btu/lb 
Transportation: Rail (Canadian National with potential access to Union Pacific), barge on the Ohio River and the 
Mississippi River (via truck or railroad) 
http;//www.foresjght.com/oper:atio ns / 

Operations I Foresight Energy 

I am very concerned and will continue to ask a lot of questions.Pond Creek Mine dumping chloride and sulfate into 
the Big Muddy River is toxic to fish reproduction and livestock. 

The Big Muddy leads to Drury Creek. Drury Creek drains into Midland Hills Lake where I live. Midland Hills Lake 
falls into Cedar Lake where C'dale's drinking water comes from. 

Early studies conducted by students of W. M. Lewis, Sr. at Southern Illinois University at Carbondale concluded that 
toxic pollution in the drainage was spasmodic and localized and that the most toxic conditions were confined to 
tributaries. 

Our environment is our economy, eh SIU? 

Beth Martell 
540 Contentment Rd 
Makanda, IL 62958 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Cc: 
Subject: 

IEPA, Bureau of Water, 

r 

Exluoit _J a '-/ 
Roberts-Jacquot, Beth A < bethannr@siu.edu> 
Wednesday, August 7, 2019 4:20 PM 
Lecrone, Darin 
Terri Bryant 

[External] Pine Creek Mine/NPDES IL0077666 Notice No. 7516c 

I am requesting a public hearing in regards to the request NPDES IL0077666 notice No. 7516c. As a Jackson 
County resident, with a back yard inundated by Big Muddy River overflow numerous times, every year, 
sometimes for months at a time, this request needs to be considered in a public hearing. 
My family (which includes infant grandchildren) harvests catfish from the river, boats on the river, plays in the 
river, hunts along the river, and resides along the Big Muddy River. 
Please allow a public hearing with regards to this permit request. 

BA Roberts-Jacquot 
618-534-6259 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exhi'bit_J ___ 3_1)_.,,,,,.._ 

Old Wives <oldwivesbootcamp@gmail.com> 
Wednesday, August 7, 2019 4:37 PM 
Lecrone, Darin 
[External] Pond creek 

I demand a hearing by the iepa on this matter before August 12th 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Cc: 
Subject: 

IEPA, Bureau of Water, 

Exhibit , ~ " 

BETHANN < michaelnmom0404@yahoo.com> 

Wednesday, August 7, 2019 6:28 PM 
Lecrone, Darin 
bryant@ilhousegop.org 
[External] NPDES IL0077666 notice No. 7516c 

I am requesting a public hearing in regards to the request NPDES IL0077666 notice No. 7516c. As a Jackson 
County resident, with a back yard inundated by Big Muddy River overflow numerous times, every year, 
sometimes for months at a time, this request needs to be considered in a public hearing. 
My family farms hundreds of Big Muddy Riverfront acres. This produces food items including raising beef and 
poultry for untold numbers of families. We also live of the land with fishing and game hunting as a 
generational staple in our households. We boat on the river, play on the river, and sustain our way of life on 
this river. 
To have a company propose to use my backyard as a filter for their chemical waste is unconscionable. The 
suggestion of saving Pond Creek Coal Mine money at the cost of my communities safety and health is beyond 
unreasonable, it is criminal. 
I am requesting a public hearing on the matter. 

Earl Ray Jacquot 
Murphysboro Illinois 
618-521-1148 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Good evening, 

.,,... 
' 

Hayley Mason <haylynnmason@gmail.com> 
Wednesday, August 7, 2019 8:47 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 751 Gc 

In no way, shape, or form should the Illinois government be allowing the pollution of a major waterway. Subletting the 
river to a private company is disgusting. Denying Williamson Energy's request to dump into the Big Muddy should, 
without a doubt, be denied. 

Hayley Mason 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exhibit , i r - .. -...__ __ 

Amy Acorn <amyacorn@gmail.com> 

Wednesday, August 7, 2019 10:18 PM 
Lecrone, Darin 

[External] NPDES IL0077666 & Notice No. 7516c 

Do NOT allow Williamson Energy to dump ANY waste water into the Big Muddy River! 

NPDES IL0077666 & Notice No. 7516c 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Attn: Darin Lecrone, 

Ivy, Rodger P <siu50521@siu.edu> 
Thursday, August 8, 2019 5:50 AM 
Lecrone, Darin 
[External] NPDES IL0077666 and Notice No.7516c 

I am requesting a public hearing regarding the community concerns with NPDES IL0077666 and Notice No. 7516c. 

Thank you, 

RP Ivy 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

,,.-· 

Exluoit J 3V 
Michelle Wiseman <wisetm96@gmail.com> 
Thursday, August 8, 2019 9:51 AM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

I am against waste water from any sources/ businesses being allowed to be dumped into our river. Putting polutants in 
our rivers will have ill effects on our waters, aquatic life, plant life, crops, animals and even people. Please do NOT allow 
this to happen. 

A very concerned Illinois resident, 
Michelle Wiseman 

l 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

No! no! no! 

\ 

Exhibit I 3 L 
Roger Davis <grodydavis@gmail.com> 
Thursday, August 8, 2019 10:09 AM 
Lecrone, Darin 
[External] NPDESIL 0077666 & NoticeNo. 7516( 

1 



R03029f , 
EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exwoit_ ......,13=-;L_ 

Mel Morrison <morrisonmel44@gmail.com> 
Thursday, August 8, 2019 10:42 AM 
Lecrone, Darin 
[External} Big Muddy River 

I would like to to comment and oppose the dumping of waste water from the coal company from Williamson Energy 
Company into our Big Muddy River. That river flows through a very precious treasure of the La Rue Pine Hills swamp 
area that has one of the most diverse varieties of life anywhere. People come to visit and study its rich diversity. What a 
disaster it would be to jeopardize destroying such a beautiful part of our ecosystem. To trust that "man" will honor 
chemical levels being dumped in our part of the state is foolish. 

Very Concerned Citizen 

Melanie Morrison 
Cobden,IL 

Sent from my iPhone 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Mel Morrison <morrisonmel44@gmail.com> 
Thursday, August 8, 2019 10:46 AM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

I would like to to comment and oppose the dumping of waste water from the coal company from Williamson Energy 
Company into our Big Muddy River. That river flows through a very precious treasure of the La Rue Pine Hills swamp 
area that has one of the most diverse varieties of life anywhere. People come to visit and study its rich diversity. What a 
disaster it would be to jeopardize destroying such a beautiful part of our ecosystem. To trust that "man" will honor 
chemical levels being dumped in our part of the state is foolish. 

Very Concerned Citizen 

Melanie Morrison 
Cobden,IL 

Sent from my iPhone 

1 



R03031

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

To whom it may concern: 

r 
Exlulnt 133 

nancy spear <spearhead10000@yahoo.com> 
Thursday, August 8, 2019 10:43 AM 

Lecrone, Darin 

[External] NPDES IL0077666 & Notice No. 7516c 

I am a resident of Murphysboro, IL and I strenuously object to the Illinois EPA determination 
approving Williamson Energy's request to dump 3.5 millions of gallons of water PER DAY into the Big 
Muddy River. 

I understand that jobs are critical to Southern Illinois, but this is wrong to put residents' health at risk 
who live along all the miles of the Big Muddy. The Big Muddy belongs to all residents of the state of 
Illinois, not just one company. 

Yours truly 

Nancy Spear 
1 E. Lake Drive 
Murphysboro, IL 62966 



R03032

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Madigan, Michael T <madigan@micro.siu.edu> 
Thursday, August 8, 2019 10:54 AM 
Lecrone, Darin 
[External] Big Muddy Dumping 

Dear Mr. Lecrone: I find it almost unbelievable that 
the IL EPA has given initial approval of Williamson 
Energy's request to use the Big Muddy River as a 
dumping ground for their waste. 

As a long-time professor of microbiology and expert 
in microbial ecology, I can guarantee you, that the 
substances in the mine wastewater that you feel 
should be allowed to pollute the Big Muddy will have 
a significant impact on the microbial communities 
that reside in the water and the sediments. You 
wana' see downstream problems-boy or boy, you 
will see problems. 

The highly diverse and supportive existing microbial 
communities will be replaced by fast-growing weed 
species of microbes that will alter the geochemistry 
of the river even beyond the damage that Williamson 
Energy's fouling will cause and could make the river 
totally uninhabitable. Have you never seen the 
effects of acid mine drainage? This will be a whole 
new version of such. 

l 
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I strenuously object to the environmentally fatal 
dumping request of Williamson Energy. The few jobs 
that last but a few years are not worth the long term 
damage you will cause by allowing this pollution 
event. Please deny the needed permit and save the 
Big Muddy for the residents of Illinois. 

Yours sincerely, M. T. Madigan. 

*************************** 
Michael T. Madigan, Ph.D 
Distinguished Professor Emeritus 
Department of Microbiology 
Southern Illinois University 
life Science 11, 1125 Lincoln Drive 
Carbondale, IL 62901 USA 

us 
Phone/Fax: +l-618-453-5130 
E-mail: madigan@siu.edu 
*************************** 

Merlyn: 2 months/1 year 

Don't kill time; it will die of its own accord-Garrison Keillor 
The average dog is a better person than the average person-Andy Rooney 
If there are no dogs in Heaven, when I die, I want to go where they went-Will Rodgers 

2 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Kathy Wills 
Legislative Asst. 
Paul Schimpf 
State Senator 
618-684-1100 

Kathy Wills <kwills62950@gmail.com> 
Thursday, August 8, 2019 1 :OS PM 
LeCrone, Darin 
[External] public meeting 
File.PDF 

1 G 3-1 Virus-free. www.avg.com 
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DISTRICT OFFICES: 
2929 BROADWAY, STE. 3 

MT. VERNON, ILLINOIS 62864 
6 1 B. 242. 81 1 S 

6 t 8. 242. 81 18 FAX 

t 032 W. INDUSTRIAL PARK RD. 
MURPHYSBORO, ILLINOIS 62966 

61 B. 684. 1100 
61 8. 529. 2788 FAX TERRI BRYANT 

CAPITOL OFFICE: 

207~N STRATTON BUILDING 
SPRINGFIELD, ILLINOIS 62706 

2 1 7. 782. 0387 
EMAIL: STATEREPTERRIBRYANT@GMAIL.COM 

STATE REPRESENTATIVE · 115TH DISTRICT 

08/06/2019 

Daren Lecrone 

IEPA Bureau of Water, Water Pollution control Permit Section 

1021 North Grand Ave. East 

Springfield, IL 62794 

Dear Daren, 

I have received feedback from several of my constituents on Pond Creek Mine and water 
being dumped into the Big Muddy River. 

As the public comment period is still open I am requesting a public hearing to be held in 

Murphysboro, Illinois prior to issuing any permits. 

Sincerely, 

Terri Bryant 

State Representative 

115th District 

RECYCLED PAPER · $0Ye£AN INKS 
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• 

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Kathy Wills 
Legislative Asst. 
Paul Schimpf 
State Senator 
618-684-1100 

Exhibit 1% 

Kathy Wills <kwills62950@gmail.com> 

Thursday, August 8, 2019 1:34 PM 
Lecrone, Darin 
[External] public hearing 
File0001.PDF 

I 0 =4 Virus-free. www.avg.com 

l 



R03037

DISTRICT OFFICE; 
2929 BROADWAY 

SUITE 3 
\1T. VERNON. IL 62864 
Pl JONE: 6l 8-'242-8 I I 5 

08/08/2019 

Daren LeCrone 

SENATOR PAUL SCHIMPF 
58TH SENATE DISTRICT 

SPRll'-GFIELD OFFICE. 
105D STATE HOUSE 

SPRINGFIELD. IL 62706 
PHONE: 217/782-8137 

fAX · 2 171782-0116 

lEPA Bureau of Water, Water Pollution control Permit Section 

1021 North Grand Ave. East 

Springfield, IL 62794 

Dear Daren, 

DISTRICT OFFICE. 
342 NORTH STREl:T 

SUlTI: C 
MURPHYSBORO. IL 62966 

PHONE 618 684- 1100 

I am requesting a public hearing in Murphysboro, IL regarding Pond Creek Mine's plan to dump 

water into the Big Muddy River. 

If you have any questions please feel to contact my office at 618-684-1100. 

Sincerely, 

Paul Schimpf 

State Senator 

58th Disrict 

RECYCLED PAPER • SOYBEAN INKS 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exluoit_ f 3 ___ 7_,_· -

Russell Miner <ramrlmseth@yahoo.com> 
Thursday, August 8, 2019 1 :36 PM 
Lecrone, Darin 
[External] NPDES IL0077666 Notice No. 7516c 

This is Ruth and Russell Miner 10188 Hwy 127 Murphysboro Illinois 62966-5484 and we are strongly opposed to the 
above projected proposal re the dumping of contaminated mine water into the Big Muddy River. The Big Muddy River is a 
large natural resource for the southern part of Illinois and drains directly into the Mississippi River. 

We feel the IEPA has NOT ordered enough research into this plan to adequately assess the HUGE impact on the natural 
resources along the Big Muddy River and the Mississippi River. 

-No assessment og the cumulative water quality impacts in the Big Muddy River from this proposal over the many years of 
continued coal mining. 

-No assessment of potential to add to flooding, river bank erosion, and downstream impacts. 

-No assessment of what such a large groundwater withdrawal quantity(millinois of gallons a day infiltrating underground 
mine works) could be doing to the local area or what implications this might have for the future 

-No assessment of the full social, health,environmental and climate costs of this mine and whether those are greater the 
the claimed $78 million in local, state and federal revenues it claims to generate each year. 

PLEASE reconsider this porposal. Ask for further clarification from the mining company re the FULL impact this proposal 
presents. 

Resepctfully, 

Ruth and Russell Miner 
Life Long Residents of Murphysboro, Illinois 

l 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Mr. LeCrone: 

p 
Exlu"bit___,)~-3<1-- - · 

Madeline Meadows <meadowsbt@gmail.com> 
Thursday, August 8, 2019 2:46 PM 
Lecrone, Darin 
[External] Public Hearing Request NPDES IL0077666 Notice No. 7516c 

This is to voice our objection to the IEPA's tentative approval of the the project proposed by Williamson Energy LLC that 
involves dumping mine wastewater into the Big Muddy River. We find it hard to believe that, after so many years of 
being the watchdog of our environment, your institution would even consider approving such a request. At any rate, in 
addition to protesting this action, we are requesting a well-publicized public hearing on this matter. 

We live a quarter mile from the river, and spring rains cause repeated flooding. Generations of our family have been 
involved in mining, so we are no strangers to this subject. We are concerned about ground water contamination, soil 
contamination, and contamination of aquatic animals. 
Since there has been no assessment of these subjects, we don't see how your approval could be granted. 

Please respond to concerned voters and safeguard the people of this state. 

Respectfully, 

Allen and Madeline Meadows 

5319 Mitchell Road 

Mulkeytown, IL 62865 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Dear Mr. Lecrone, 

Exhibit-!3=.,.,ic.........._ 

Barbara Mckasson < babitaji@aol.com> 
Thursday, August 8, 2019 3:42 PM 
Lecrone, Darin 
[External] NPDES IL0077666, Notice No. 7516c 
NPDES permit IL0077666 - Barbara McKasson.docx 

Attached are my comments on the proposed permit for Williamson Energy, LLC to discharge mine waste into 
the Big Muddy River. I am asking for a public hearing, and extension of the public comment period, and also 
additional study by IEP A in the form of a Environmental Impact Statement. Please include my comments in the 
official record for this proposed permit. 

Sincerely, 
Barbara McKasson 
2 Hillcrest Drive 
Carbondale, IL 62901 
babitaji@aol.com 
618-549-9684 

1 
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Barbara McKasson 
2 Hillcrest Drive 
Carbondale, IL 62901 
babitaii@aol.com 
618-549-9684 

Darin Lecrone 
IEPA Bureau of Water 
Water Pollution Control Permit Section 
1021 North Grand Ave. East 
Springfield, IL 62794-9276 

August 8, 2019 

Re: Williamson Energy Pond Creek Mine NPDES IL0077666, Notice Number 7516c 

Dear Mr. Lecrone: 

I am requesting a public hearing and extended public comment period for the proposed discharge 
outfall 011 from Pond Creek Mine into the Big Muddy River. I also urge IEPA to conduct a full 
Environmental Impact Statement on this proposed pollution increase in this permit application. I am 
concerned about the extremely high concentration and volume of chlorides and sulfates and also heavy 
metals that would be going into the Big Muddy River for the following reasons: 

> This proposed increase in water volume and pollution affects me directly because I go canoeing and 
kayaking on the Big Muddy River, when I come into direct contact with the water in the Big Muddy river. 

> There is commercial fishing on the Big Muddy River, which would be directly affected by the proposed 
discharge since high levels of chlorides and sulfates are toxic to fish. Some people trap muskrats and 
other fur bearers that depend on the river for survival. IEPA should be consulting with these people to 
assess the possible damage to the trappers' and fishers' livelihood. 

> La Rue-Pine Hills area of Shawnee National Forest is the most biologically diverse area in Illinois and 
arguably in the whole country, with many state threatened and endangered species. The Big Muddy 
River floods this area annually, but how would increased flooding and pollution on the Big Muddy affect 
this area? IEPA should take into account how the red headed woodpecker and other sensitive species in 
this area would be affected. 

> Other wildlife that would be directly affected includes the bald eagles that nest next to the river and 
depend on the fish from the river. River otters, which also depend on fish, are returning to southern 
Illinois, ducks nest in the riparian areas of the Big Muddy, and migrating waterfowl depend on plants 
growing in the river for energy needed in their migration. What are the likely effects of this additional 
pollution on wildlife? 

> There is already flooding in the City of Murphysboro and other areas next to the Big Muddy River. Is 
the IEPA taking account of increased damage in those areas in your evaluation of the economic and 
environmental impacts of the proposed discharge? 
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Re: Williamson Energy Pond Creek Mine NPDES IL0077666, Notice Number 7516c, Comments from 
Barbara McKasson, 2 Hillcrest Drive, Carbondale, IL 62901 

> The Illinois Natural History Survey Technical Report 2012 (11) states "Freshwater mussel populations 
have been declining for decades and are among the most seriously impacted aquatic animals worldwide. 
(Bogan 1993, Williams et.al. 1993). It is estimated that nearly 70% of the approximately 300 North 
American mussel taxa are extinct, federally9 Iisted as endangered or threatened, or in need of 
conservation status (Williams, et.al., 1993, Strayer et. Al. 2004). In Illinois, 25 of the 62 extant species 
(44%) are listed as threatened or endangered (Illinois Endangered Species Protection Board 2011)." 
Further on, the study states: "It is possible that the Big Muddy River provides a haven for the 
recruitment of many mussel species, based on the dead shells less than 3 years of age found at site 30, 
the nature of its substrates, and the river's connection with the Mississippi River." 
What is the effect of high levels of chlorides, sulfates, iron and other heavy metals on populations of 
mussels, fish and other wildlife that depend on the Big Muddy River? 

> The mine owners are required to monitor the level of the chlorides and sulfates, but by what means 
and how often would the IEPA check to make sure the mining company is monitoring correctly? 

> The closest EPA water monitor for the Big Muddy River is upstream of the proposed wastewater 
discharge area. How far downstream from the proposed discharge area is the next water monitor? 
IEPA should consider adding an additional water monitoring station directly below the proposed #011 
discharge area. 

> The Big Muddy River already is carrying a heavy load of pollutants from farm runoff, acid mine 
drainage and other sources. What is the cumulative effect of the current pollutants? 

> The Pond Creek Mine has been one of the most lucrative mines in the whole country for several years. 
There is no reason why the public, wildlife and the environment should bear the cost of the pollution 
that this mine creates. Foresight Energy, the corporate mine owner, is making so much money from this 
mine that it should not be an economic hardship for the company to build a water treatment plant on 
the mine site in order to reduce the amount of chlorides and sulfates being discharged into public 
waters. 

> The IEPA should conduct an Environmental Impact Statement for this proposed discharge so that the 
agency, the government and the public will better know the true cost of the proposal to the 
environment, local economy, public and private land, and wildlife. It appears that this discharge is likely 
to have very significant effects since, according to the IEPA anti-degradation assessment cited in the 
permit notice, the levels to be discharged to the Big Muddy River could be as high as 12,000 mg/L 
chloride and 2,120 mg/L sulfate, totaling up to 1.2 million pounds/day of chloride and 476,000 
pounds/day of sulfate. 

> The anti-degradation document that IEPA is using in its assessment is outdated and is not even 
specific to the Big Muddy River and this proposed discharge. The anti-degradation studies should be 
conducted again specifically for this new proposed permit. 
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Re: Williamson Energy Pond Creek Mine NPDES IL0077666, Notice Number 7516c, Comments from 
Barbara McKasson, 2 Hillcrest Drive, Carbondale, IL 62901 

> Pond Creek Mine operations get up to 6.5 MGD of raw water indirectly from Rend lake, through 
Johnston City and possibly other sources. What effect is this likely to have during drought conditions, 
especially considering future droughts that are likely to be more severe due to climate change. How will 
this affect water available to cities and towns in Southern Illinois that get their water from Rend lake. 
Pond Creek Mine is consuming more water than per day than any of the cities on the Rend Lake water 
system. 

> Other corporations have to adhere to environmental regulations, so why is Foresight Energy, which 
was just fined $80,000 because of multiple permit violations at Pond Creek Mine, being allowed to 
continue to even operate when they have not been adhering to best management practices, as 
documented by IEPA in reference to the Illinois Pollution Control Board case# 2019-085? In addition, 
this shows that the operators of this mine cannot really be trusted to monitor and report correct 
measurements of pollutants and volume of discharge. 

> What is the status of the Total Maximum Daily Load (TMDLs) at Pond Creek and in this section of the 
Big Muddy River for sulfates, chlorides, iron and other metals (mercury, arsenic, etc.)? This should be 
determined in order to correctly assess the effects of the proposed additional discharge from Pond 
Creek Mine. 

Respectfully submitted, 
Barbara McKasson 
babita ji@aol.com 
618-549-9684 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

IEPA Bureau of Water 

,, 
Exhibit t'fO 

Dave and Barb Elam <Yeswer1@earthlink.net> 
Thursday, August 8, 2019 3:56 PM 
Lecrone, Darin 
[External] Public Hearing Request NPDES IL0077666 Notice No. 7516c 

Water Pollution Control Permit Section 

Dear IEPA representative 

Please allow a hearing on the polential pollution of our Illinois waterways from mines. Public Hearing Request 
NPDES IL0077666 Notice No. 7516c 
I live in Southern Illinois where we are trying to build tourism as an industry and our lakes and waterways are host to 
fishermen and others seeking to enjoy clean water. 
It is not right to allow a private company to profit off public lands, leaving us locals with polluted waterways. Thank 
you. 

Mrs. Elam 
789 Boskydell Rd. 
Carbondale IL 62902 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Mr. Lecrone, 

Exluoit __ , 'f~I-
Kaitlin Battaglia <ktcoosh@hotmail.com> 
Thursday, August 8, 2019 9:07 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

I would like to let you know that I am opposed to dumping of wastewater into the Big Muddy River (NPDES Permit No. 
ll0077666 Notice No 7516c). Please do not let this happen. let's preserve Southern Illinois and do the right thing by not 
polluting our river. I know that coal mining is important for our area's economy, but surely there must be a better way 
for the mine to dispose of their waste. For the sake of our environment and the health of the people of Southern Illinois, 
please do not allow the polluting of the Big Muddy River by the Pond Creek Mine. Thank you for your time. 
Kaitlin Battaglia 
714 Walnut Rd 
Royalton, IL 
62983 

Sent from my iPhone 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Mr. Lecrone, 

Bxhi'bit , va 
Matt Battaglia <mmbattaglia@gmail.com> 
Thursday, August 8, 2019 9:20 PM 
Lecrone, Darin 
[External] NPDES IL0077666 Notice No. 7516c 

My name is Matt Battaglia I am a fourth generation farmer. I am writing this email regarding the permit 
application(NPDES IL0077666, Notice No. 7516c) for the Pond Creek mine to allow the disposal of waste water from its 
mine into the Big Muddy River. Allowing this will greatly impact the agricultural productivity of our ground and livelihood 
and I am asking that this permit be reconsidered. 

Thank You, Matt Battaglia 
714 Walnut Road 
Royalton, IL 62983 Sent from my iPhone 

l 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exhi'bit , 'f 3 
Josh Crouch <joshuacay@gmail.com> 
Thursday, August 8, 2019 9:54 PM 
Lecrone, Darin 
(External] NPDES IL0077666 & Notice No. 7516c 

I do NOT support this. This will ruin much of the wildlife and recreation my friends and family have enjoyed on the big 
muddy for years. They can pay to properly dispose of waste. Just because it isnt their way of life doesn't make it less 
valuable. 
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EPA.PublicHearingCom 

From: 
Sent: 

Debbie Connell <speechlanguagern@msn.com> 
Friday, August 9, 2019 1:32 AM 

To: Lecrone, Darin 
Cc: terribryant3@aol.com 
Subject: [External] FW: NPDESIL0077666 No7516c 

Importance: High 

From: Debbie Connell <speechlanguagern@msn.com> 
Date: Friday, August 9, 2019 at 1:24 AM 
To: <darin.lecrone@illinois.gov> 
Cc: <terribryant3@aol.com>, <daveseverin.com>, <senatorfowler.com>, <senatorshimpf.com>, 
<letters@thesouthern.com>, <bost.house.gov> 
Subject: NPDESIL0077666 No7516c 

This letter is in regard to: NPDESIL0077666 No.7516c 

To Whom This May Concern, 

I would like to voice my objection to the POND CREEK mining company dumping their waste into OUR BIG MUDDY RIVER! 

As POND CREEK MINE states they need to dump their waste (2.5 to 3.7 million gallons per day) to protect their employees 
from seepage into the mines, I believe It is the responsibility of this ONE COAL MINE POND CREEK, to protect their coal mining 
employees from seepage but not at the expense of the safety of our citizens, the demise of our wildlife, and our environment. 
If the private company POND CREEK MINE believes it is too expensive for them to handle their own waste in an 
environmentally sound way, and the costs of managing their waste exceeds the value of the coal out of the ground, then as 
with any business it is time to close their doors in Southern Illinois. This PRIVATE COMPANY should NOT BE ALLOWED to dump . 
their waste into OUR public waterway. Unfortunately it seems the poorest communities seem to suffer the most to facilitate 
Corporate Profits, in this case PRIVATE Corporate Profits. 

It is my understanding POND CREEK MINE operated by Williamson and Foresight Energy (controlled through majority interest 
by Murray Energy Company) is currently dumping THEIR waste into an unnamed tributary to Pond Creek. According to 
NexStar Broadcasting 6-5-2019 Murray energy company is being sued by a group of West Virginia Environmental Advocacy 
Groups for their Harrison County Coal Mine discharging 220 times the permitted limit of aluminum into a tributary of the West 
Fork and Ohio Rivers. This indicates current compliance issues with Murray Energy Company. Murray Energy Company has 
also had lawsuits against the EPA and the Obama Administration for what they perceive to be unfair regulations. With more 
study the reader will learn of generous political campaign contributions from Foresight Energy {Parent Company for 
Williamson Energy LLC) who owns POND CREEK MINE to a few past governors and many well known Southern Illinois elected 
officials. The article continues to inform the reader after Brandon Phelps retirement he soon became a as lobbyist for 
Foresight Energy (Lyderisen, K., Neighbors Say State and Federal Regulators Haven't Held Foresight Energy Accountable for 
Hundreds of Safety and Environmental Violations, Energy News Network, 3-21-2018). 

A Private company being allowed to dump their wastes into OUR PUBLIC BIG MUDDY RIVER will have everlasting effects on 
humans, wildlife, adjoining forests, contaminating groundwaters, watersheds and the Mississippi River which empties into the 
Gulf of Mexico. Typical waste discharge is highly acidic water containing heavy metals like selenium, mercury, arsenic, copper, 
and lead. Federal regulations for coal water pollution are decades out of date. The chloride and sulfate will exceed allowed 
standards and negatively impact fish reproduction and other aquatic species. Swimming in or eating fish from these waters 

1 
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are linked to cancer, neurological disorders and cardiovascular disease (Hitt, M .A., EPA Must Enact Strong Water Pollution 
Standards. Sept 29, 2015 Sierra Club). After coal is mined it is typically washed to remove impurities. The resultant coal slurry 
can leak into nearby water sources, documented in numerous studies. 

Page 2 NPDESIL0077666 no7516c 

I grew up with the Big Muddy River near my front yard, I as well as many other southern llliniosans have fished and boated 
played in the waters of the Big Muddy River. I hope that today and tomorrows children will enjoy the same pleasures of 
playing in local streams/rivers, fishing, boating, camping and enjoying the plants and wildlife which live along the banks of the 
river. I among many others feel OUR BIG MUDDY RIVER should continue to belong to the people NOT be sublet to a Private 
Company with intent to destroy our waterway. 

I only pray our government officials will fight against this Corporate ruin which will compromise the health of families and 
communities in the long run. 
I would like to request a public hearing on this issue. 

Respectfully 
Deborah Saylor Connell 
105 Janeal Court 
Goreville, Ill 62939 

2 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exhibit _j 'IC:-
murphy_momma <murphy_momma@frontier.com> 
Friday, August 9, 2019 7:57 AM 
Lecrone, Darin 
[External] NPDESIL0077666 & Notice No. 7516c 

I oppose Pond Creek Mine's dumping into the Big Muddy River. Please grant a Public Hearing. Thank you in advance. 

Sent from Mail for Windows 10 

I 0 g,_J Virus-free. www.avast.com 
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llxhlbit 

EPA.PublicHearingCom 

From: 
Sent: 

Kathleen Foster < ktfost9@hotmail.com > 

Friday, August 9, 2019 8:25 AM 
To: Lecrone, Darin 
Subject: [External] NPDES IL0077666 Notice No. 7516c 

Hi, 
My name is Kathleen Gunkel. I live in Herrin, II and have been a Southern Illinois resident my entire 33 years of 
life. 
Address- 820 N 13th St, Herrin, IL 62948 

I cannot express how much I oppose the proposal to dump millions of gallons of wastewater into the Big 
Muddy River. This will be detrimental to many forms of wildlife that live in the Big Muddy and the surrounding 
areas. I am requesting a public hearing on this matter. 

This is regarding NPDES IL0077666 Notice No. 7516c 

Thank you for your time. 
Kathleen Gunkel 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Hello, 

,... 
Exhibit____,_/ r_,_t-

Megan Flexter <meganflexter@gmail.com> 

Friday, August 9, 2019 8:50 AM 
Lecrone, Darin; EPA.PublicHearingCom 
[External] NPDES IL0077666 & Notice No. 7516c 

I along with many Southern Illinoisans oppose any dumping of waste water into our Big Muddy River. I request a public 

hearing on the matter. My name is Megan Flexter and I live on 12173 E Bunny Farm Rd in Mount Vernon, II. 

Thank you, 

Megan Flexter & Family 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exbl"bit__._/ __ 'j_f_ 
Elizabeth Connell <sumak.1027a@gmail.com> 
Friday, August 9, 2019 10:47 AM 
Lecrone, Darin 
[External] NPDESDIL0077666 Notice No.7516c 

Please do not allow dumping of toxic water into the Big Muddy River. The safety of their coal miners belongs to the coal 
companies and should not take presidence over the safety of all Southern Illinois residents. 
Southern Illinois needs clean water for the livelihood of citizens, agriculture, wildlife, recreation, camping, and our 
tourism industry. Please see that the IDNR does NOT support the Pond Creek mine request to dump toxic chemicals into 
our water. 
Clean water ... priceless! 
Sincerely 
Beth Connell 
601 N 7th St 
Herrin, Illinois 62948 
l would like to be kept updated on this issue and ask for a Public forum in Murphysboro to discuss this issue 
Thank you in advance. 

l 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

,,.,,. ' 
Exlu"bit L ':/1 

Tom Harbert <tharbert61@gmail.com> 
Friday, August 9, 2019 11 :46 AM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice 7516c 

My name is Tom Harbert. I am an Illinois resident at 401 Victor Ln, Carterville IL 62918. 

Please do not allow Williamson Energy to discharge any waste water into the Big Muddy River. There is no justification 
to allow a company to willingly pollute this river. It's home to sensitive biological areas and allowing even diluted 
wastewater will impact this area in ways you cannot predict. The damage will only surface after the deed is done and 
then who pays? Keep our waterway safe. Do not grant Williamson Energy's request to pollute our river. 

Tom Harbert 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exbibit-1.SJ}__ 

edb00 <eldon.benz@gmail.com> 
Friday, August 9, 2019 12:27 PM 
Lecrone, Darin 
(External] NPDES IL0077666 & Notice No. 7516c 

The Big Muddy River shouldn't be a dump for a coal mine! 
What are you people thinking? 

Eldon Benz 

Sent from my crunchy fruit phone 
618 303-3074 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

lisacollins60 < lisacollins60@mediacombb.net> 
Friday, August 9, 2019 1:35 PM 
Lecrone, Darin 
[External] NPDES IL0077666 Notice No. 7516c 

Please consider this email a request from a voting citizen to hold a public hearing on the above references 
case. My concerns include and are not limited to existing levels of contaminates in the Big Muddy River, impact 
on flooding which is already at record levels and climate costs. PLEASE ALLOW THE RESIDENTS TO BE 
HEARD 

Sent from my Verizon, Samsung Galaxy smartphone 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

-
1r;2 Exluoit_ - _ ..,.., _ 

catherine@fieldhughes.net 
Friday, August 9, 2019 3:08 PM 
Lecrone, Darin 
[External] The plan to discharge polluted water from Pond Creek Mine into the Big 
Muddy River 

NPDES IL0077666 and Notice No. 7516cl 

Please don't. 

Request a public hearing. 

The Big Muddy River is already impacted by permitted and pre-regulations mine pollution from upstream and 
downstream sources. 

No more. 

Catherine M . Field 

610 S. Tower Rd, Carbondale IL 62901 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear IEPA official; 

jerlinwyatt@juno.com 
Friday, August 9, 2019 3:35 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No 7156c 

I first became aware of the permit application 456 and Pond Creek Mine desiring to dump a massive amount of water 
containing contaminants into the Big Muddy river. At that time I wrote the IDNR concerning my questions and 
concerns. I am sending a copy of that letter below which expresses my feelings on the subject. I do not see how this 
additional water could not increase flooding which is already a concern with the Big Muddy. I am very concerned it 
will cause other problems as shown in my questions in the letter below. 
I appreciate you reading and considering the concerns I expressed in it. 
My address is shown at the bottom of that letter. 
Thank you. 
Linda Wyatt 
jerlinwyatt@juno.com. 
Dear officials of IDNR, 
I just became aware of the permit application 456 (Pond Creek Mine dumping water into Big Muddy). I have read the 
public meeting Oct 23,2018 transcripts and exhibits from your site, I could not get the application and maps to open 
but have reviewed maps from ISGS site. That said it does leave me with concerns about unanswered questions in the 
minds of those who spoke and in my mind. 
I feel mine jobs are important but mining needs to include safety for the miners, the public, for wildlife, and with as 
little harm as possible to the environment. 
At this point I question if the harm that will be caused has been carefully considered. We already know that the Big 
Muddy often cannot handle spring rains - would not this extra water cause the floods to be sooner and more 
damaging? That it is known that the chlorides and sulfates are above accepted levels is another big concern - how 
much above? and constantly above as it appears in the news report? How much affect would this have on tourism 
which is another major resource of southern Illinois? Why is there a need to change what is being done with the 
water now? or is there going to be an increase in water dumping from current levels? Has there been damage in the 
area the mine is now dumping water in? 
What about iron, heavy metals, and bacteria often(always?) found in mine water? I have not seen that question 
asked. 
I read in the transcript that a gentleman told of Sugar Creek's attempt to get a mixing zone with a ro process which 
would make the water safe to release T no reason given why they were not allowed to do that but it did sound like a 
solution for the contaminants in the water. 
That the questions and concerns have not been openly publicly addressed and impact studies done or released, if 
they have been done, seems like good reasons for delaying or denying (whatever your rules permit) the application 
at this point. As I just found out about this, I am sure I am not totally up to speed on this. 
To get an idea of how much water, I did research and find that RLCD sells in the neighborhood of 5 billion gallons a 
.year, dividing that is 13,698,630 / day sold to, I believe to 60 communities in 9 counties - and the 2.7-3.5 million/ day 
would be 20-25% of that amount of water - dumped by one pipeline into the Big Muddy - it seems like it would cause 
big issues which brings me back to the questions of are they dumping that much now and is it causing problems now? 
If the answers are yes and no - why change? If they are increasing what they are dumping or if it is causing problems, 
then I am back to the need for impact disclosures to the public and careful consideration of how this will 
change/affect southern Illinois. 
Thank you 
Linda Wyatt 
2131 Bridge St 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Perry, Denise M <dmperry@illinois.edu> 
Friday, August 9, 2019 5:09 PM 
Lecrone, Darin 
(External] NPDES IL0077666 & Notice No. 7516c 

Please do not allow Williamson Energy to pollute our waters by dumping coal waste and/or wastewater in the Big 
Muddy River or any waters. 

Denise Perry 
2006 Cynthia Drive 
Champaign, IL 61821 
(Formerly of Christopher, IL 62822) 

Sent from my iPhone 

l 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

To Whom it May Concern: 

Exhi'bit /~ 

Dawn <dawn.a.roberts@gmail.com> 
Friday, August 9, 2019 7:07 PM 
Lecrone, Darin 
[External} re: NPDES IL0077666 & Notice No. 7516c 

Please do not turn the Big Muddy into wastewater! 
The river is not a dumping ground for corporate waste. It belongs to the People, not to be destroyed by some 
corporations. 

This would create and environmental disaster, not just for southern Illinois, but further downriver too. 

Dawn Roberts 
Carbondale, IL 
re: NPDES IL0077666 & Notice No. 7516c 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

r 
! Exlnoit_ l ..... ~_-___ ____ _ 

Jim Rodemaker <jimrodemaker@aol.com> 
Saturday, August 10, 2019 8:19 AM 
Lecrone, Darin 
[External] npdes il0077666 Notice7516c 

Sent please hold public hearing for Pond Creek Mine/ BigMuddy River discharge proposal. NPDES. Jim rodemaker 2993 
Dutch Ridge Rd. Carbondale I'll. 62903 We fish and hunt the river valley! thanks Jim 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Kim Swartz <calli1954@yahoo.com> 
Saturday, August 10, 2019 12:27 PM 
LeCrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

As a Murphysboro resident and a life long user of this beautiful River I am opposed to the pumping anything into the 
river. You can't tell me no harm can come of this. 
I've ridden s body since I was a child seeing wildlife feeding in and near it's banks. 
Please stop this from happening, please. 

Sincerely, Kim L Swartz 
120 Hanover Lane 
Murphysboro, IL 

Sent from Yahoo Mail on Android 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Der Mr. Lecrone, 

Exhibit ,sg 
Cade Bursell <cadebursell@gmail.com> 
Saturday, August 10, 2019 11 :01 AM 
Lecrone, Darin 
[External] NPDES IL0077666 Notice#7516c Coomnts 
IL EPA NPDES IL0077666.Bursell.pdf 

Attached please find my comments concerning Pond Creeks Mine's permit request. I also request a public hearing on 
this matter. 

Thank you 
Cade Bursell 
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IL EPA, Bureau of Water 
Darin Lecrone 
Email: darin.lecrone@illinois.gov 

8/09/2019 

Dear Mr. Lecrone, 

NPDES IL0077666 Notice#7516C 

I request that you refuse to issue a permit for the construction of a pipeline and diffuser as requested 
by Pond Creek Mine. Do not allow this company to drain its toxic water through outfall 011 into the 
Big Muddy River or add other outfalls (points of pollution) to those it already possesses. I believe this 
to be detrimental to the environment and impact the health and well being of both human and non• 
human stakeholders (fish, other aquatic life, and wildlife.) 

I am also requesting a public hearing where the questions of concerned citizens can be answered 
more fully with depth and clarity. I believe part of your mission as the Illinois Environmental 
Protection Agency is to address the questions and concerns of stakeholders, and this draft permit on 
its own is not helpful in this regard. 

I request the IEPA create a fact sheet for public consumption. The draft NPDES raises more questions 
than it provides answers. Unless there is a public hearing, our comments, questions, and concerns are 
not addressed until you already have come to your conclusions. This process does not result in fair, 
transparent exchanges with stakeholders, such as myself. 

In an August 9, 2019 article the US News and World reported that the "Environmental Protection 
Agency had gone above and beyond in response to President Donald Trump's 'two-for-one' executive 
order, according to an inspector general report. The investigation was intended to examine the 
agency's response to Trump's "two-for.one" executive order, which requires that "for every one new 
regulation issued, at least two prior regulations be identified for elimination. The inspector general 
also recommended the EPA "increase transparency when it comes to regulatory actions through 
additional outreach to stakeholders. "It is deeply concerning that the EPA is so eager to deregulate 
when the mandate for the organization to "protect the environment." It also becomes more evident 
why the EPA might want to make it more difficult for citizens to be involved. I hope this isn't true for 
the IEPA as well. 

The Big Muddy River is an essential waterway for those of us who live nearby. We care about the river 
and-want to stop the pattern of using it as a drainage facility for mining operations since it is already 
impacted by permitted and pre-regulation mine pollution upstream and downstream. According to 
your document, the stream segment N11 of the Big Muddy River receiving the discharge from Outfall 
011 is on the list of impaired waters with problems including iron, sedimentation/siltation, total 
suspended solids, mercury, PCBs and fecal coliform. Pond Creek eventually flows into the Big Muddy 
River as well, and therefore the additional outfall pollution eventually ends up in the Big Muddy River. 
To this mix, you have deemed it safe to add high levels of chloride and sulfate? This does not make 
sense. You also seem to be monitoring cadmium in Outfalls 001 -006 but not in 008, 009, 009Es or 011 . 

Why is this? 

The NPDES permit describes your monitoring plan for each outfall but nowhere in this information do I 
see reference to the cumulative effects of adding these chemicals to a river that's impaired and 
continually receives discharges from other sources. Where is this information? Why has there been no 
assessment of the cumulative impacts on water quality? 

1 
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NPDES IL0077666 Notice#7516C 

The permit also references Special Condition 16 in the outfall to 011 "For any discharge not meeting the 
water quality standard for any of the above parameters, such discharge shall be subject to the 
limitations and monitoring requirements of Special Condition No. 16." 

Pursuant to 3S Ill. Adm. Code Part 302.102, discharges from the referenced outfalls 
that otherwise would not meet the water quality standards of 35 Ill. Adm. Code Part 
302 may be permitted if sufficient flow exists in the receiving stream to ensure that 
applicable water quality standards are met. That is, discharges not meeting the water 
quality standards of 35 Ill. Adm. Code Part 302 may only be discharged in combination 
with stormwater discharges from the basin, and only at such times that sufficient 
flow exists in the receiving stream to ensure that water quality standards in the 
receiving stream beyond the area of allowed mixing will not be exceeded. 

The permittee shall determine the effluent limitation for chloride and/or the 
maximum effluent flow rate allowable to maintain water quality in the receiving 
stream. 

This doesn't make sense! Why would the permittee determine the effluent limitation for chloride and 
the maximum effluent flow? How would this be monitored? Given the violations related to this 
company concerning its other outfall sites, why would you trust that regulations will be followed? 

Further, the NPDES permit does not include a reference to the impacts on the millions of gallons of 
groundwater infiltrating the mine and piped to the Big Muddy River. What are the long-term impacts 
of continual water usage and water withdrawal on nearby communities? 

The Mine Creek mine defends its plan by suggesting the following as evidence of its importance to the 
community 

The disposal of excess water, including the water infiltrating the mine, will allow the 
mine to continue to operate. The Pond Creek Mine is expected to generate 5 - 6 mi/lion 
tons of useable coal annually. According to the information given in a document dated 
November 18, 2016, entitled Anti-degradation Assessment, Pond Creek No. 1 Mine, 
NPDES Permit IL0077666, continued operation of the existing mine will continue to 
provide jobs for 203 employees with an annual payroll of approximately $18 million. In 
addition to these 203 direct employees, it is estimated that another 100 persons are 
employed in daily work associated with the Mine's production. This includes truck 
drivers, supply and support personnel, train crews, and technical personnel. In addition, 
other local businesses would also benefit from the wealth created by the mine. The 
operation of the mine provides tax revenues through payroll, coal severance, and 
mineral resource taxes for the surrounding counties and the State of Illinois. The total 
local, state and federal revenues generated by the continuation of this Mine are 
approximately $78 million annually. Current employment statistics indicate that the 
unemployment rate for Williamson County was 7.5%. 

While jobs are very important, there is no assessment in this document of the long-term health and 
environmental costs of this plan to the countless human and non-human stakeholders. 

?. 
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NPDES IL0077666 Notice#7516C 

Several alternatives proposals were deemed too expensive. As an example: 

Crystallization. Crystallization equipment is expensive to construct/install, operate, and 
maintain. The cost is estimated at $0.25/gallon, the mining company concludes that 
crystallization is not a viable option for disposal of the stormwater runoff mine effluent. 

Certainly, a mine that earns profits such as the Pond Creek Coal Mine or its parent company, Foresight 
Energy can afford the alternative to dumping its waste into a public waterway. Murray Energy 
recently acquired Foresight Energy. Robert Murray's personal estimated net worth as of August 2017 is 
4.73 million dollars. Robert D. Moore, the chairman of the Board and Chief Executive Officer and 
Director of Foresight Energy, receives yearly compensation in the amount of 1.8 million. (St. Louis Post 
Dispatch) Billionaire Christopher Cline, who died in a helicopter accident on his way to his private 
island sold his interest in Foresight Energy for 1.4 billion. Cline donated 1 million to President Trump's 
inaugural committee and gave thousands to conservative causes. (Bloomberg News)That's a lot of 
money floating around and indeed appears to have resulted in President Trump's "two-for-one" 
executive order. The company and you the ILEPA who seem to be acquiescing to this plan want us to 
believe that Pond Creek Coal Mine and its parent companies don't have enough money to solve this 
problem without dumping their waste in public waters? 

Again we can look to the behavior of the EPA and the inspector general's recent report. Some of the 
agency's most cost-saving deregulatory actions over those two years include delaying water pollution 
limits for coal-burning power plants, increasing regulatory flexibility and decreasing monitoring for coal 
ash waste site operators. Could it be that the IL EPA is under pressure from Representative Bost who 
voted to repeal the Stream Protection Rule? Alternatively, under pressure from the USEPA who has 
begun to roll back regulations? How is this affecting your decision-making process? 

The 1977 Surface Mining Control and Reclamation Act says that mining companies should not cause 
"material damage to the environment to the extent that it"is technologically and economically 
feasible." Given the company's profits and top executive earnings, I suggest an alternative 
( crystallization or water t reatment plant on-site) would have less detrimental impacts on the 
environment and is economically feasible w ithout affecting workers jobs. The mine should be able t.o 
manage its pollution. This is not the public's responsibility. 

I don't care if the Big Muddy River is not listed as a "biologically significant stream" in the 2008 Illinois 
Department of Natural Resources Publication Integrating Multiple Taxa in a Biological Stream Rating 
System, nor is it given an integrity rating in that document." The Big Muddy River means a lot to me. I 
frequently visit Riverside Park in Murphysboro. Lewis Creek runs across my property and when the Big 
Muddy floods and backs up, its water enters t he creek. I know from spending time on my land how 
much wildlife relies on these waters. 

It is worth bringing up the history of the EPA as cited on your website. The stage had been set by the 
first Earth Day that April and memorialized in the "new" 1970 Illinois State Constitution that contained a 
separate Environmental Article that declared: "The public policy of t he State and the duty of each person 
is to provide and maintain a healthful environment for the benefit of this and future generations." Please 
follow t hrough on this declaration. Protect the streams that feed into the Big Muddy River. Protect 
the Big Muddy River and its inhabitants, especially the stakeholders who cannot speak for themselves. 

Cade Bursell 301 Rubyfruit Lane Murphysboro, IL 62966 618-521-3804 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exlu'bit-/5-'J--

Tom Ebenhoh <tomeben@outlook.com> 
Saturday, August 10, 2019 12:20 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

I OPPOSE granting Williams Energy permission to dump any amount of wastewater into the Big Muddy River. 

I am a registered voter, and a resident of Cobden, IL. 

Regards, 

Tom Ebenhoh 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Lecrone, 

Diana Brawley Sussman <dibrawley@gmail.com> 
Saturday, August 10, 2019 12:24 PM 
Lecrone, Darin 
[External] No: NPDESIL0077666 Notice Number 7516c 

Regarding: NPDESIL0077666 Notice Number 7516c, I do not want Pond Creek Mine to discharge polluted water 
into the Big Muddy. The company's proposal is a short-sighted solution that benefits one company at the expense of 
our entire population. If Pond Creek Mine cannot continue to operate without polluting the Big Muddy, then I suggest 
the company cooperate with the EPA to seek state or federal dollars, matched by its own corporate dollars, to re
train its employees and transition its company to the production of sustainable green energy solutions. Whatever 
long-term solutions the company seeks, polluting our water is not an option. If the company cannot sustain 
operations, or seek alternative environmentally sound solutions, then it can shutter its business. One company's fate 
(and even one industry's fate) is a much lower priority than the collective health and safety of our land, water, and 
people. 

Thank you for protecting our environment by denying this permit. 

Sincerely, 

Diana Brawley Sussman 
506 S. 20th Street 
Murphysboro, IL 62966 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exhibit_ -"-, -.:::..~...&.,_ 

John Reimbold <johnreimbold@gmail.com> 
Saturday, August 10, 2019 12:55 PM 
Lecrone, Darin 
[External] Clean Water 

My name is John Reimbold. I am an Illinois resident at 
806 N. Billy Bryan St, Carbondale, IL 62901 

Please do not allow Williamson Energy to discharge any waste water into the Big Muddy River. There is no justification 
to allow a company to willingly pollute this river. It's home to sensitive biological areas and allowing even diluted 
wastewater will impact this area in ways you cannot predict. The damage will only surface after the deed is done and 
then who pays? Keep our waterway safe. Do not grant Williamson Energy's request to pollute our river. Let's all try to do 
what's right. 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Daniel Hillyard <danielphillyard@gmail.com> 
Saturday, August 10, 2019 12:58 PM 
Lecrone, Darin 
[External] npdes il0077666 & notice no 7516c 

I ask the IEPA to hold a public hearing on the permit request to discharge millions of gallons of mine wastewater into the 
Big Muddy River. Scientists have proven that sulfates and chlorides are harmful to aquatic life and other organisms 
dependent on aquatic life. Evidence and public concern should be heard on this topic. 

Sincerely, 

Daniel Hillyard 
808 S Taylor Dr. 
Carbondale, IL 
62901 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Lecrone, 

Exluoit_ I {:,,3_ 

Jesslyn Jobe <jesj62901@yahoo.com> 
Saturday, August 10, 2019 3:24 PM 
Lecrone, Darin 
[External] NPDESIL0077666-Notice No 7516c--request for a public hearing on plan 
discharge polluted water into Big Muddy River 

Re: NPDESIL0077666, Notice No 7516c 

I am writing to request a public hearing be held in Jackson County regarding the proposal to allow 
Pond Creek Mine discharge into the Big Muddy River. I am concerned about the environmental and 
health impacts of this discharge and fear that this will exacerbate flooding issues with the Big Muddy 
in the Murphysboro, IL area. I and other Jackson County residents would like to learn more at a public 
hearing. 

Sincerely, 

Jesslyn Jobe 
1111 W. Walkup Ave. 
Carbondale, IL 62901 

I 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Susan Walch-Pimentel <susan.mwp@gmail.com> 
Saturday, August 10, 2019 3:46 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

In regard to NPDES IL0077666 & Notice No. 7516c, it unfathomable to me that in this day and age and the science that 
we know about pollution and life cycles and environment disaster, that the IDNR would even be CONSIDERING the idea 
of Williamson Energy's request to dump millions of gallons of wastewater into the Big Muddy River. It was bad enough 
the IEPA approved the request, we certainly don't need a second governmental agency to give the final approval. Stand 
up for the people of the area, the animals and plants of the area and the future of the area. 
The Big Muddy flows through agricultural lands downstream as well as some of the most unique and sensitive biological 
areas in the state. The coal company says it needs to be able to dump trash into the river to keep miners safe. But, an 
"IEPA fact sheet that accompanies a draft permit for the project shows that there were other alternatives to dumping 
the diluted wastewater into the river, but they were ultimately passed on for a variety of reasons, including financial and 
technological concerns." So, the concerns of drinking water and water which will flow through and damage wild life 
aren't big enough concerns? 
The coal company has been required to amend its proposal more than a dozen times. At one point, it had asked to pump 
water with high concentrations of chlorides and sulfates, both of which are toxic to aquatic organisms, into the river. 
The latest proposal apparently calls for water to be diluted through a system of tanks prior to being discharged. Who's 
going to monitor this so it doesn't happen because once it happens, will I EPA and IDNR just say, "oh, bad, bad company. 
Here's your fine." Because, I'm going to guess that the fine(s) will be far less expensive to Williamson Energy so it is a 
better financial way for them to do business. It's certainly not a better way for them to be a responsible business nor for 
the IEPA and IDNR to do business. 
Vote no. Say no. Do not give Williamson Energy the right or opportunity to pollute our waterways. I thought those 
practices were deemed bad back in the 70s/80s/90s. Why would we go backwards? 

Sincerely, 

Susan Walch-Pimentel 
79 Roosevelt Road 
Carbondale, IL 62901 
18-559-8027 

To be early is to be on time. 
To be on time is to be late. 
To be late is a waste of my time. 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Mr Lecrone, 

Shannon Griffin <shannongriffin1980@gmail.com> 
Saturday, August 10, 2~19 5:14 PM 
Lecrone, Darin 
[External] NPDES IL0077666 and notice No. 7516c 

Regarding: NPDES IL0077666 and notice No. 7516c 

We the People of Illinois respectfully request a public hearing for the Pond Creek application which seeks to allow 
upwards of 3.5 millions gallons of mine waste water to be discharged into the Big Muddy River north of Murphysboro. 
This discharge includes mine process water and ground water seeping into the mine during normal operations. The 
mining waste will have concentrations of dangerous levels of chlorides and sulfates that will be harmful to all aquatic life 
downstream of the discharge point. 
Big Muddy River is already impacted by permitted and pre-regulation mine pollution. The cumulative impact will not be 
good for Southern IL or the Big Muddy River. 

There has been no assessment of cumulative water quality impacts from continued coal mining. 
There has been no assessment of increased water volume with regard to flooding, sedimentation, and downstream 
impacts. 
There has been no assessment for the large withdrawals of underground water resources and the impact and 
implications that might have on future groundwater resources. 
And there has been no assessment of the full social, health, environmental, economic or climate cost this mine will cost 
IL tax payers. 

For these reasons, we ask for a public hearing for Pond Creek Mine: NPDES IL0077666 and notice No. 7516c 

Sincerely, 
Shannon L Griffin 
341 San Francisco Road 
Carbondale, IL 62901 

Shannon L Griffin 
Independent Scholar 

l 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Sir: 

Keith Pharis <kpmacao@gmail.com> 
Saturday, August 10, 2019 6:31 PM 
Lecrone, Darin 
[External] NPDES IL0077666 Notice No.7516c 

I am writing this email to urge the Illinois EPA to reject Williamson Energy's request to use the Big Muddy River as a 
dumping site for toxic waste water. The Big Muddy River belongs to the people of Illinois and not the mining industry. 
Please prevent an environmental disaster and reject this request. 
Regards, 
Keith Pharis 
Carbondale,lllinois 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exhl'bit _J{g 1. 

Tony Graham <tonygracing@gmail.com> 
Saturday, August 10, 2019 6:54 PM 
Lecrone, Darin 
[External] Fwd: IL0077666 & Notice No. 7516c 

·----·-- Forwarded message ---------
From: Tony Graham <tgraham@emacinc.com> 
Date: Fri, Aug 9, 2019, 3:57 PM 
Subject: IL0077666 & Notice No. 7516c 
To: <tonygracing@gmail.com> 

darin. lecrone@illinois.gov 

To whom it may concern, 

This is in response to the proposal that states that up to 3.5 million gallons of water per day could be released into the 
big muddy river by Williamson Energy. My family lives on a creek that feeds the big muddy river, when the river floods it 
moves this water well up into my back yard. This is the backyard in which my dog and family visit often when not under 
water. I am deeply concerned about the proposal not just from my prospective but the impact that it will have on the 
water way and the natural world that depends on the river. Please do not allow this proposal to proceed. 

Tony Graham 

DeSoto Illinois 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Mr LeCrone, 

Exln'bit _J--',j .. 

Mark Coats <markscoats@yahoo.com> 
Saturday, August 10, 2019 8:47 PM 
Lecrone, Darin 
[External] NPDES IL0077666 and notice No. 7516c 

Regarding: NPDES IL0077666 and notice No. 7516c 

We the People of Illinois respectfully request a public hearing for the Pond Creek application which 
seeks to allow upwards of 3.5 millions gallons of mine waste water to be discharged into the Big 
Muddy River north of Murphysboro. This discharge includes mine process water and ground water 
seeping into the mine during normal operations. The mining waste will have concentrations of 
dangerous levels of chlorides and sulfates that will be harmful to all aquatic life downstream of the 
discharge point. 

Big Muddy River is already impacted by permitted and pre-regulation mine pollution. The cumulative 
impact will not be good for Southern IL or the Big Muddy River. 
There has been no assessment of cumulative water quality impacts from continued coal mining. 

There has been no assessment of increased water volume with regard to flooding, sedimentation, 
and downstream impacts. 

There has been no assessment for the large withdrawals of underground water resources and the 
impact and implications that might have on future groundwater resources. 

And there has been no assessment of the full social, health, environmental, economic or climate cost 
this mine will cost IL tax payers. 

For these reasons, we ask for a public hearing for Pond Creek Mine: NP DES IL0077666 and notice 
No. 7516c 

Sincerely, 

Mark Coats 
4301 Valley Forge Rd Apt D 
Mt Vernon IL 62864 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Mr LeCrone, 

April Mortiz <april.n.moritz@gmail.com> 
Saturday, August 10, 2019 10:45 PM 
Lecrone, Darin 
[External] NPDES IL0077666 and notice No. 7516c 

Regarding: NPDES IL0077666 and notice No. 7516c 

We the People of Illinois respectfully request a public hearing for the Pond Creek application which seeks to allow 
upwards of 3.5 millions gallons of mine waste water to be discharged into the Big Muddy River north of Murphysboro. 
This discharge includes mine process water and ground water seeping into the mine during normal operations. The 
mining waste will have concentrations of dangerous levels of chlorides and sulfates that will be harmful to all aquatic life 
downstream of the discharge point. 
Big Muddy River is already impacted by permitted and pre-regulation mine pollution. The cumulative impact will not be 
good for Southern IL or the Big Muddy River. 

There has been no assessment of cumulative water quality impacts from continued coal mining. 
There has been no assessment of increased water volume with regard to flooding, sedimentation, and downstream 
impacts. 
There has been no assessment for the large withdrawals of underground water resources and the impact and 
implications that might have on future groundwater resources. 
And there has been no assessment of the full social, health, environmental, economic or climate cost this mine will cost 
IL tax payers. 

For these reasons, we ask for a public hearing for Pond Creek Mine: NPDES IL0077666 and notice No. 7516c 

Sincerely, 
April Moritz 
331 Orange St 
Elgin, IL 60123 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exhlblt_,,,./....,_7f2.~ 

Jill Skinner <skinnerstudioscobden@gmail.com> 
Sunday, August 11, 2019 5:02 AM 
Lecrone, Darin 
[External) NPDES IL0077666. Notice No. 7516c 

Please do not allow Williamson Energy/Pond Creek Mine to discharge its waste into the Big Muddy River. 

Even if all this discharge did was poison the river and anything in it, it would devastate sensitive ecological systems in 
ways difficult if not impossible to ever repair. 

The Big Muddy floods. It floods frequently. The toxins in the discharge will poison surrounding farmland, rendering it 
useless as farmland. Any food that might later be grown on that land might also carry those toxins. 

Flood water has a way of moving to places no one could anticipate. Those toxins will end up in the groundwater, and in 
flooded homes and businesses. The state of Illinois cannot afford to clean up the mess. Illinois cannot afford to monitor 
the discharge to be sure any particular level of toxin or quantity is not exceeded. Illinois cannot afford to lose tax dollars 
from residents or businesses flooded out. 

Unless Williamson Energy can purify the discharge to levels consistent with drinking water, and they pay for the 
monitoring, they should not be allowed to put any water into the Big Muddy. 

Jill Skinner 
Cobden, Illinois 
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EPA.PublicHearinqcom 

From: 
Sent: 
To: 
Subject: 

Mr. Lecrone 

Exhibit I ]I 
Covell, Michael D <ernike@siu.edu> 
Sunday, August 11, 2019 8:55 AM 
Lecrone, Darin 
[External] Request for public hearing 

I am requesting a public hearing in my area referring to NPDS IL0077666 Notice No. 7516. 
This is also know as IEPA's positions on the proposed Pine Creek Mine Pipeline. Poisoning the Big Muddy River 
with toxic chemicals, killing wildlife, flooding the river, etc. is not acceptable to the public and destructive to 
the environment. 
Thank you 
My name and address is Michael D. Covell 
1010 Rattlesnake Ferry Road 
Alto Pass, Illinois 62905 

1 
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From: 
Sent: 

Rhonda Rothrock <rsrothrock@gmail.com> 
Sunday, August 11, 2019 9:36 AM 

To: LeCrone, Darin 
Subject: [External] NPDES IL0077666 - Notice #7516c 

August 10, 2019 
Mr. Darin Lecrone 
1021 North Grand Avenue East 
Post Office Box 19276 
Springfield, IL 62794-9276 
RE: NPDES IL0077666 - Notice #7516c 
Dear Mr. Lecrone: 
I am requesting a Public Hearing on the Pond Creek Coal Mine water discharge plan. The public 
hearing held by IDNR last October was poorly publicized. 
That said, I am adamantly opposed to approval of Pond Creek Coal Mine's application to dump 
millions of gallons of toxic water into the Big Muddy River. 
•No assessment is provided of the biological or other environmental impacts of the proposed mixing of this 
contaminated mine water on the ecosystem and current uses (fishing, livestock, recreation, etc.) of the Big Muddy 
River. 

•No assessment is provided of the cumulative water quality impacts on the Big Muddy River from this 
proposal over the many years of continued coal mining. 

•No assessment is given either of what such a large groundwater withdrawal quantity could be doing to the 

local area or what implications this might have for the future. 

•No environmental studies have been done on the long-term effects of proposal: cumulative 
water quality, effects on fish and wildlife, bank erosion, flooding, climate crisis, social and 
environmental costs to southernmost Illinoisans living along course of river, many of whom are 
already impoverished. As proven by this year's flooding and the reoccurring flooding, this waste 
water has the potential of ending up in the back yards of citizens who live along the Big Muddy 
River. 
This wealthy corporation is offering little bonding to offset any problems that might arise, and no 
plans for detoxifying the water beyond a series of sediment ponds, which of course can overflow 
during periods of heavy rain. It appears likely that Illinois taxpayers will again get stuck with the 
bill to clean up the mess after the mine closes and/or the company sells out. 
Also, there is no severance tax on coal in Illinois. Legislation to create one has stalled in the 
legislature since March 2019. And most, if not all, of Pond Creek Mine's coal will be sold abroad, 
also no benefit to Southernmost Illinoisans. 

In light of the recent passing by boththe Illinois Senate and House of Senate Bill 9, The Coal Ash 
Pollution Prevention Act, it behooves you and the IEPA to recognize that the polluted waste 
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... 
water from the Pond Creek Coal Mine is equally hazardous to human health and the 
environment. To approve sending it down stream is not acceptable. 
Sincerely, 

Rhonda Rothrock 
7398 Hickory Ridge Rd. 

Pomona, IL 62975 
rsrothrock@gmail.com 

cc: Lt Governor Juliana Stratton @ LtGovStratton@illinois.gov. 

Governor J.B. Pritzker@www2.illinois.gov/sites/gov/ contactus/Pages/VoiceAnOpinion.aspx 

Rhonda Rothrock 
Pomona, IL 
Planet Earth 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Darin Lecrone, 

Exlu"bit = / 73 
McCall, John C <jmccall@siu.edu> 

Sunday, August 11, 2019 9:37 AM 
Lecrone, Darin 

[External] NPDS IL0077666 Notice No. 7516 Thank you SAVE THE BIG MUDDY RIVER 

I have been informed that you are the official responsible for representing our right to a public hearing on Williamson Energy's 
pending request for a permit to release mining waste into Big Muddy River. As a resident of Southern Illinois, I am strongly 
opposed to this plan to use the river as a toxic chemical dump. To rely on Williamson Energy's assurances that dumping 
millions of gallons of chloride and sulfate rich mining waste will have no environmental impact, would be to ignore the long 
history of back-room deals that have destroyed clean drinking water in so many communities. We are very lucky to have 
protected our clean tap water when so many communities have lost theirs. We don't want to have to buy bottled water like 
people in Flint. Please stand up to those who would take advantage of you and those you represent. You work for the citizens 
of Illinois, not Williamson Energy. 

NPDS IL0077666 Notice No. 7516 
Thank you SAVE THE BIG MUDDY RIVER 

Dr. John C McCall 
616W. Elm St 
Carbondale, 62901 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Barbara Luttenbacher <luttenbbr@msn.com> 
Sunday, August 11, 2019 10:01 AM 
Lecrone, Darin 
[External] Save the Big Muddy River 

I am against the Pond Creek Mine Pipeline proposal to dump waste into the Big Muddy River. Please conduct a 
hearing on IEPA's position on this proposed pipeline. 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

William Terry <williamterry80@gmail.com> 
Sunday, August 11, 2019 10:38 AM 
Lecrone, Darin 
[External} NPDES IL0077666 Notice No. 7516c 

I am writing to request that you hold a public hearing on the above referenced permit. As a sportsman who fishes this 
natural resource I have concerns. As a farmer who owns adjacent property I have concerns about downstream impacts. 
PLEASE ALLOW RESIDENTS TO HAVE THEIR CONCERNS HEARD IN A PUBLIC HEARING BEFORE MOVING ON THIS PERMIT. 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Cc: 
Subject: 

Tom <tomredmond@mchsi.com> 
Sunday, August 11, 2019 12:16 PM 
Lecrone, Darin 
staterepterriibryant@gmail.com 
[External) NPDESIL 0077666, Notice No. 7516c Williamson Energy, LLC, Pond Creek 
mine Williamson County 

I would like to add my voice to those opposed to the proposed 12 mile pipeline to be constructed from the Pond Creek 
Mine in Williamson County, Illinois. I am concerned with up to 3.5 million gallons of mine infiltration water with the high 
concentrations of pollutants (including sulfites and chlorides) being piped through federal wildlife areas and rural 
farmland and then dumped into the Big Muddy River. I am concerned with the environmental and public health issues 
that will impact human, wildlife and plant life along the route of the pipeline and the Big Muddy River's watershed 
habitat. I am concerned with Foresight Energy's poor environmental record having been cited in the past for repeated 
violations of chloride and other pollutant discharge levels. I am concerned with the scheduling of previous public 
hearings on Pond Creek's pipeline request and provisions in the Total Maximum Daily Load (TMDL) that would allow the 
dumping of high concentrations of sulfites and chlorides into the Big Muddy River. 

I urge the IEPA and DNR to address the many questions and concerns related to Pond Creek's applcation and the 
proposed TMDL. There are many concerned citizens living along or near the pipeline path and the Big Muddy River who 
need more information on the proposal before any final decisions are made. 

Sincerely, 

Tom Redmond 
104N. Parrish Lane 
Carbondale, IL. 
618-457-0424 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Bdubit_,,_J-,..11_,____ 

tom tucker <ttucker241@gmail.com> 
Sunday, August 11, 2019 12:47 PM 
Lecrone, Darin 
[External) Save the Big Muddy 

Hello, my name is Thomas Tucker and I would certainly like a public hearing regarding dumping waste in the Big Muddy 
River. Wish I had heard of this sooner. 
Anything I might be able to do aside from this email please let me know, as far as other information to research, or when 
and if a public hearing is achieved. 
Thank you, 
TT 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subjed: 

Dear Darin Lecrone, 

Exhibit ,13 
Darby Ortolano <darbyo@mchsi.com> 
Sunday, August 11, 201912:56 PM 
Lecrone, Darin 
[External] NPDES IL0077666 Notice No. 7516c 

I am sending this email to express my concern about the application by the Pond Creek coal mine to discharge mine 
water into the Big Muddy River. 

I live in Murphysboro, IL. My name is Darby Ortolano, 239 S. 141
h St., Murphysboro, IL 62966. 

The mine water has very high levels of chloride and sulfates which, on a local level, will be harmful to fish reproduction 
and other aquatic life. 

In addition, the Big Muddy River has a continuing problem of flooding in Murphysboro, and this will additionally add to 
that problem. We have a serious business interest that is planning on building a Holiday Inn Express on the intersection 
of Route 127 and 149, and this site is directly next to the Big Muddy. Murphysboro needs this facility to augment it's 
tourism traffic, in addition to any pollution concerns, and if the application is approved, the Holiday Inn Express may not 
be built. 

Tourism has become important to Murphysboro (I am on the Murphysboro Tourism Commission), and the Big Muddy 
River lies directly next to our beautiful and famous Riverside Park. We hold many events in the park, including extremely 
popular and growing ones featuring Music and Craft Beer and our local wines. Additional water, contaminated with 
pollutants, could seriously hinder the use of the park. 

PLEASE HOLD A PUBLIC MEETING ASAP TO HEAR THE PEOPLE OF THE AREA. 

Thank you, 

Darby Ortolano 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Dear Mr. Lecrone: 

Exhibit I 11 

Edward Brunner <edwJ.brunner@gmail.com> 
Sunday, August 11, 2019 1:01 PM 
Lecrone, Darin 
[External] Williamson Energy Pond Creek Mine NPDES IL0077666.Notice Number 7516c 
PondCreekNewDoc.docx 

I am attaching a letter that is in regard to the Pond Creek Mine (owned by Williamson Energy). My letter requests a 
public hearing as well as an extension of the comment period by the public. My request is that you include this letter in 
the official record for the permit proposed for the Pond Creek Mine (owned by Williamson Energy). 

Yours, 

Edward J. Brunner 
1010 South Oakland Avenue 
Carbondale, Illinois 62901 
edw.j.brunner@gmail.com 
618 549 4673 

l 
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Edward J. Brunner 
IO IO South Oakland 
Carbondale, IL 62901 
edw.j.brunner@gmail.com 
618-549-4673 

Darin LeCrone 
IEPA Bureau of Water 
Water Pollution Control Pennit Section 
l021 North Grand Ave. East 
Springfield, IL 62794-9276 

August 12, 2019 

Re: Williamson Energy Pond Creek Mine NPDES IL0077666, Notice Number 7516c 

Dear Mr. LeCrone: 

I write as a long-time resident of Jackson County to add my voice to any others that 
request a public meeting regarding the plan under consideration to shuttle water that has 
been used in the Pond Creek mine to a point in the Big Muddy River. As one who has 
used the Big Muddy River as a recreational site, I am seriously concerned over any action 
that would increase the amount of water carried by that stream. 

Anyone who has walked along that waterway during various times of the year would be 
quick to tell you that the amount of water handled by the Big Muddy River from an area 
near Herrin to an area near the old site of Brownsville (near Murphysboro) was certain to 
vary considerably. I've seen the water reduced to almost a trickle, with places in it where 
one might think it reasonable to wade from one to the other; I've also been astonished, at 
a later point in the year, to find that water so increased in its size and its flow that it 
would cause a problem for even a small boat to pass under one of the bridges that span it. 

I understand that the Big Muddy rises and falls depending on a variety of circumstances. 
The river is a product of a number of small tributaries in this relatively flat region of that 
state, and a strong rainfall in some part of a faraway county will almost certainly have an 
impact in Jackson and Williamson County! also understand that the Mississippi River 
uses the Big Muddy as a channel to handle its excess. It's no surprise, then, the Big 
Muddy can change so radically, even within the course of a week or two. Adding another 
water source, then, would be like introducing a new avenue to the traffic at a busy 
crossroads, and the proposal deserves the chance for public review and comment. 

I should add that one site where the Big Muddy is a subtle but effective asset is the region 
by the Walker's Bluff resort. This is a site, as is perhaps not yet well known, that has 
been identified as the place that the state has approved to develop a casino. That casino 
would bring new business that would contribute to the tax base of a number of 
communities in Southern Illinois. It may not be the case that its existence would be 
jeopardized by increased flow of the Big Muddy, but this possibility might need to be 
discussed, if there were any likelihood that it could occur. 



R03091

Re: Williamson Energy Pond Creek Mine NPDES IL0077666, Notice Number 7516c 

Thank you for considering my comments. 

Yours, 

Edward Brunner 
1010 South Oakland Avenue 
Carbondale, Illinois 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Lacrone, 

Exhibit JjO 

maryohara@mchsi.com 
Sunday, August 11, 2019 1:44 PM 
Lecrone, Darin 

[External] RE: NPDESIL0077666 & notice no. 7516c --Williamson Energy Pond Creek 

I am writing to request a public meeting on Foresight's Pond Creek Mine permit 
request (NPDESIL0077666 & notice no. 7516c) 

I am particularly interested in how Public coal and water resources are 
subsidizing the "low costs" Foresight website declares for operating its' mines 
including Pond Creek. 

Of particular interest to me, is how Foresight uses Rend Lake water in more 
initial stages of production, what is Foresight's mine daily Rend Lake Water use 
in initial stages of coal production and what does it pay both Adena Resources 
and the State of Illinois for this use. The 2007 agreement signed by Ron 
Blagojevich, "Rend Lake Water Agreement between the State of Illinois, Adena 
Resources and Adkin Water District" is unclear and does not specifically talk 
about the cost of the water. I am also interested in finding out if any of Tennessee 
Valley Authority's (TVA) Illinois coal reserves are being mined by the Pond Creek 
Mine. If so, what are they paying TV A for this coal? IEPA needs to help the public 
understand. Have a public hearing! Explain the Water contracts and Foresight's 
use of TV A Coal! 

I would also like to have a hearing on how the unfiltered water discharged into 
the Big Muddy will be monitored and by whom? Could this water be filtered? 
Who and how is the discharge monitored? I called the IEPA project engineer on 
this request and they are on vacation, so I got a variety of responses from IEP A 
and IDNR officials and "yes" they said, the water could be filtered. One person 
said the water would be filtered. When I asked if all toxins, namely chlorides and 
sulfates, would be filtered I got a different response. "No" the discharge of these 
chemicals into the Big Muddy would be monitored by the owners of the Pond 
Creek Mine. "How?", I asked. The River discharges are monitored based on 
"Current Levels" of the Big Muddy. Current levels here refers to whether the 
River's water currents are "high or low" with the company water monitoring 
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occurring when the current is low. Company reports these levels to both the IEPA 
and IDNR. It seems to n1e that monitoring needs to occur at all times to assess 
chemical discharge. IEP A Have a hearing and help the public understand this 
process as proposed 

Thank you, 

Mary O'Hara, (618)713-0820 104 N. Parrish Lane Carbondale, Illinois 

From: maryohara@mchsi.com <maryohara@mchsi.com> 
Sent: Monday, August 5, 2019 3:06 PM 
To: 'darin.lecrone@illinois.gov' <darin.lecrone@illinois.gov> 
Subject: NPDESIL0077666 & notice no. 7516c --Williamson Energy Pond Creek 

Dear Mr. Lacrone 

Please forgive me getting into responding to this request late in the game. If you could Answer these questions or direct 
me to the places where these questions are addressed 

1. I am interested in finding out what Water district Williamson Energy LLC Pond Creek Mine uses for its' 
operations? Does it pay for this water? I know that their Permit request IDNR(#456) addresses using Big Muddy 
Water for disposal of water and Rend Lake is the likely source but what water district provides its water. From 
some calls I have made I think the water may be from Rend Lake but the Mine gets the Rend lake water from a 
Water district that Rend Lake sells to. 

2. Are options other than disposal of unfiltered water into the Big Muddy being discussed (reverse osmosis, 
filtration)? 

3. Is Williamson Energy LLC buying coal rights from the Tennessee Valley Authority? 

Thank You, Mary O'Hara (618)713-0820 
104 N. Parrish Lane, Carbondale, Illinois 62901 

2 
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EPA.PublicHearingCom 
&hibit~ J,_.fa...,./_ 

From: gailted@frontier.com 
Sent: 
To: 

Sunday, August 11, 2019 5: 11 PM 
Lecrone, Darin 

Subject: [External] NPDES IL0077666 & Notice No.7516c 

RE: NPDES IL0077666 & Notice No.7516c 
Please do NOT allow Pond Creek Mine to dump tons of toxic water into the Big Muddy 
River. 

Our rivers should never be used as a sewerage system. The Big Muddy, as you know slowly 
meanders through 
Southern Illinois towns and farm lands, as well as preserved forests and Pine Hills Wildlife Area, 
before it empties 
into the Mississippi River. It floods it's almost every year, and was above flood stage for months in 
2019. 

Please do not put the health and livelihood of those who live along the Big Muddy at risk by approving 
Pond Creek Min's application! 

Sincerely, 
Ted Mieling, former Supervisor of Cedar Lake 
Gail Mieling. Ph.D. 

183 Cedar Meadows Dr. 
Makanda, IL 62958 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Mr Lecrone, 

Exluoit J a ~ --
Jyotsna Kapur <jyotsnakapur7@gmail.com> 
Sunday, August 11, 2019 9:27 PM 
Lecrone, Darin 
[External] NPDES IL0077666 and notice No. 7516c 

Regarding: NPDES IL0077666 and notice No. 7516c 

We the People of Illinois respectfully request a public hearing for the Pond Creek application which seeks to allow 
upwards of 3.5 millions gallons of mine waste water to be discharged into the Big Muddy River north of Murphysboro. 
This discharge includes mine process water and ground water seeping into the mine during normal operations. The 
mining waste will have concentrations of dangerous levels of chlorides and sulfates that will be harmful to all aquatic life 
downstream of the discharge point. 
Big Muddy River is already impacted by permitted and pre•regulation mine pollution. The cumulative impact will not be 
good for Southern IL or the Big Muddy River. 

There has been no assessment of cumulative water quality impacts from continued coal mining. 
There has been no assessment of increased water volume with regard to flooding, sedimentation, and downstream 
impacts. 
There has been no assessment for the large withdrawals of underground water resources and the impact and 
implications that might have on future groundwater resources. 
And there has been no assessment of the full social, health, environmental, economic or climate cost this mine will cost 
IL tax payers. 

For these reasons, we ask for a public hearing for Pond Creek Mine: NP DES IL0077666 and notice No. 7516c 

Sincerely 
Jyotsna Kapur 
Murphysboro 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Hello, 

ExhlbJt t g3 
Jennifer Haselhorst <jenniferhaselhorst@gmail.com> 
Sunday, August 11, 2019 9:41 PM 
Lecrone, Darin 
[External] Pond Creek Mine - request for public hearing 

I'm writing to request a public hearing regarding the Pond Creek Mine permit number IL0077666 and 7516c. 

As a citizen of Murphysboro who lives on the Big Muddy River, we cannot allow more dumping of waste into our waters 
and I oppose this pipeline. I've experienced three 50 year floods in the last decade and this excess water and waste 
would only exacerbate this problem. ft would be extremely detrimental to the environment - plants, animals, and 
humans alike - all downstream from there. In this day and age, we need to take responsibility for the damage we do to 
the earth while we do business. We can't turn a business's waste problem into future human health and ecological 
problems. 

Thank you, 

Jen Haselhorst 
124 Carlock Road 
Murphysboro, IL 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

oneshot7@frontier.com 
Sunday, August 11, 2019 9:46 PM 
Lecrone, Darin 
[External] NPDES IL 0077666 & Notice NO. 7516c 

This is the most absurd thing I've ever heard. There is not enough money on earth to restore the damages this chemical 
waste dumping would cause. We may be on the poor end of the state, but we are far from stupid. The remaining citizens 
in this state do not need one more reason to up and move. This will cause significant damage to wildlife, the landscape 
and most likely loss of many forms of life, Including humans. People all around this area camp, fish and swim in that river. 
They pay taxes, get licenses, spend money and enjoy the relaxation the Big Muddy brings. We have for generations. The 
fact that this was even considered blows my mind. SERIOUSLY? That mining outfit has no soul. They're just greedy. Not 
like toxic chemicals will be running through their backyard so to hell with it. This will save us tons. 
Well, myself and many others do not agree. We do not see anything but devastation coming from this. PLEASE, PLEASE 
do not allow this to happen. It WILL be detrimental. Make the coal mine pay for cleansing and riddance of this water the 
same way every other company has to. It's called being responsible and running a business. The Big Muddy as well as all 
the other waterways in the land has never been intended to be a sewer. 
PLEAS E. ....... STOP THIS INSANITY. 
Thank you for your time. I pray common sense and pride in mother nature win this one. 

Chistopher Brown 
Taxpayer, voter and resident close to the Muddy 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Pam McLean <pemclean@hotmail.com> 
Sunday, August 11, 2019 10:10 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

I am writing this email to adamantly oppose the mine's proposal concerning the Big Muddy River. The Big Muddy River is 
an important fishery and estuary in Southern Illinois. Many people who live in this area as well as visitors to the area use 
the Big Muddy for recreational fishing, canoeing, etc. The things that draw people to this area are of an outdoor nature, 
boating, camping, hiking, and of course the wine trail. We need to take care of and promote these activities, not destroy 
them. No one wants to eat from or be in contaminated water. Even if the coal companies tried to maintain their 
equipment so as to be safe, all it takes are a few hours of equipment malfunction to contaminate the river and kill the 
wildlife for years to come. 
Please protect the Big Muddy River. 

Sincerely, 
The Mclean Family 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Hey Darin, 

Exhibit_ 12 ' 
alehx03.<alehx03@gmail.com> 

Sunday, August 11, 2019 11 :11 PM 
LeCrone, Darin 

[External] Pond Creek mine discharge 

My name is Alex Bishop. I'm a resident of Desoto, IL and am a licensed wastewater operator for the city of Carbondale. I've 
been seeing a considerable number of posts on social media concerning the proposed Pond Creek mine discharge. I've seen 
very little data on what the mine is actually discharging beyond 3.0MGD, sulfate, and chloride. 

Has there been an actual chemical assay performed on the effluent? If so, is there adequate data from samples collected from 
above and below the proposed discharge location to show there is no impact on water quality? If a decision like this is going to 
be made I feel like this data should exist and be public knowledge. Because this information is not available, I'd like to request 
that a hearing be performed to thoroughly evaluate this decision. If the 3.0-MGD number I've been seeing is correct, that is just 
way too much flow to not be transparent about. 

Thank you for reading this as well as any time you invest further investigating this matter. 

Sincerely, 

Alex Bishop 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Abby Cripps <abbycripps1234@gmail.com> 
Sunday, August 11, 2019 11: 14 PM 
Lecrone, Darin 
[External) re: Oppose Pond Creek Mine's application to dump millions of gallons of toxic 
water into the Big Muddy 

NPDESIL0077666 & Notice No. 7516c 

Hello, My Name Is Abby Cripps And I Am From Grand Tower, Illinois. I Would Like To Discuss How The Pond Creek Mine 
Wants To Dump Millions Of Gallons Of Toxic Waste Into The Big Muddy River Here In Southern Illinois. I Have Lived Here 
For Twenty Years As I Am Only Twenty Years Old My Parents Have Lived Here For Fifty One And Forty Years. My Mother 
Grew Up On The Same Property That I Have Grown Up On. She Has Never Lived On Any Other Property. This Is Our 
Home And I Know And Believe That If You Let This Happen My Small Town Won't Be Able To Exist. Flooding From Both 
The Mississippi And The Big Muddy Would Vanish Us. By Letting The Millons Of Gallons Of Toxic Waste Into The River 
You Are Not Just Affecting The Fish That Live In The River You Are Taking The Chance Of Hundreds Of Towns And So So 
So Many People Of Losing Their Homes And Lives Because Of The Even Bigger Chances Of Flooding. We All Want Our 
Families For Generations To Come To Live In Our Hometowns If They So Choose To. I Want To Be Able To Raise My 
Family Here One Day And For Them To Raise Their Families Here. You Are Not Only Going To Effect Southern lllinoisians 
That Live On The Big Muddy River But Also The People That Live On The Mississippi From Southern Illinois Where The Big 
Muddy River Dumps Into The Mississippi Just Below Grand Tower You Would Be Effecting Millions Of People And Fish 
From Southern Illinois Down To Louisiana Because It Would Kill The Fish And Rise The Rivers. Please Before Making Your 
Decison Just Take All Of Us And Future Generations Into Your Thoughts We Don't Want To Lose Our Homes Over 
Something That Doesn't Really Need To Be Done. Please Make The Right Decision And Not Hurt Thousands To Millions 
Of People. 

Thank You I Hope You Take Time To Read This. 

NPDESIL0077666 & Notice No. 7516c 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Cc: 
Subject: 

Attachments: 

Dear Darin, 

Cindy Skrukrud <dndy.skrukrud@sierraclub.org> 
Monday, August 12, 2019 4:23 PM 
Lecrone, Darin; Keller, Al; Sofat, Sanjay 
Pierard, Kevin; Albert Ettinger; Andrew Rehn 

[External] Comments and Request for Hearing NPDES Permit No. IL0077666, Notice No. 
7516c Williamson Energy, LLC, Pond Creek Mine 
Comment and Request for Hearing on NPDES Permit No. IL0077666, Notice No. 7516c, 
Williamson Energy, LLC, Pond Creek Mine.pdf; Att. 3.Van Meter and Swan 2014.pdf; Att. 
2.Dugan et al - salting US lakes.pdf; Att. 4.Lind et al 2018.pdf; Att.1.Rosen et al 
report.pdf 

Please see the attached comments and request for hearing on the proposal to reissue a NPDES permit to 
Williamson Energy, LLC to allow mine waste from the Pond Creek mine to be discharged into Pond Creek, a 
Pond Creek tributary and the Big Muddy River. 

I am also copying Al Keller and Sanjay Sofat as it looks like Darin is out of the office this week. 

Please let us know if you have any questions. 

Thank you. 

Cindy Skrukrud 
Clean Water Program Director 
Sierra Club Illinois 

~ 
SIERRA 

CLUB 

I work Monday-Wcdnc~by <o I will he <low to rc.~pnnd l<> <:matls on olhcr clays. 
Please do not foci obligated IO , cspond lo email afler hours or 011 weekends 

Cindy Skrukrud PhD 
Clean Water Program Director 
Illinois Chapter, Sierra Club 
312.251.1680 x10 15 
cindy.skrukrud@sierraclub.org 

Wa1rr is th<' 1,u,11 ,·rmc'al l"rS(IIUU zssur of uur lif,1i11U! and our ,-111/drrn·s lt("11me 1hr. 
healih fl{ uur u-alus is lhe prindpul tlU!USUr<" <!( lw11 wr /wt on Iii<' la11d. 
Luna Lcopn)d, I lydrnlngi.sC 
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SIERRA CLUB 
11.I.INOISCH/\PTCR 

70 E. LAKE, SUITE 1500 
CHICAGO, IL 60601 

(~12) 251-1680 

~ r ai rieriversnetwork 

Sent via email to darin.lecrone@illinois.gov 

Darin Lecrone 

IEPA Bureau of Water, Water Pollution Control Permit Section 

1021 Nmth Grand Ave East 

Springfield, IL 62794-9276 

August 12, 2019 

Re: Comment Regarding NPDES Permit No. IL0077666, Notice No. 7516c 
Williamson Energy, LLC, Pond Creek Mine 

REQUEST FOR PUBLIC HEARING 

Dear Mr. LeCrone and other IEPA officials, 

The Illinois Chapter of the Sierra Club and Prairie Rivers Network object to the provisions of the 

draft NPDES permit proposed to be reissued to Williamson Energy, LLC to allow mine waste 

from the Pond Creek mine to be discharged into Pond Creek, a Pond Creek tributary and the Big 

Muddy River. We request a hearing be held so our members and other members of the public can 

share our concerns and ask questions of Agency staff. 

The Illinois Chapter of Sierra Club represents over 33,000 members and Prairie Rivers Network 

has 1,000 members in Illinois. Our members are affected by pollutant discharges into Pond 

Creek, the Pond Creek tributary, the Big Muddy River and downstream water bodies and would 

use these waters more frequently were they not affected by pollution from this facility and other 

sources. Our members and others rely on clean waters in the Big Muddy watershed for activities 

including hunting, recreational fishing, commercial fishing, trapping, paddling, boating, 

birdwatching and other wildlife viewing. We are concerned about the additional hann that this 

facility may cause if this permit is reissued without additional protections. 

OBJECTIONS BASED ON THE CURRENT RECORD AVAILABLE TO 
COMMENTERS 

Sierra Club and Prairie Rivers Network object to the pennit on the following grounds, each 
described in greater detail below: 
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I. The facility has current and recent violations of their NPDES permit that have yet to 

be resolved. 

II. In view of the frequent violations and the danger of discharges of chemicals that are 

toxic to aquatic life, the monitoring is inadequate. 

III. The Chloride acute limit is too weak and the permit lacks a chronic chloride limit and 

thus fails to protect aquatic life and violates 35 Ill. Adm. Code 302.l0S(a), 302.210, 

304.105. And 309.143. 

IV. The Reasonable Potential Analysis is improper because the IEPA did not use the 

multipliers recommended by U.S. EPA to assure measure reasonable potential or 

require an adequate amount of testing. See Des Plaines Walershed Alliance v. Illinois 

EPA, 2007 Ill. Env. Lexis 149 *138 (IPCB 2007). 

V. The potential effect of the increased discharges has not been determined as to 
flooding, groundwater use and other factors. 

VI. Increased chloride levels may increase toxicity of algal blooms in Big Muddy and 
other waters. 

I. The facility has current and recent violations of their NPDES permit that have 
yet to be resolved and better monitoring is necessary. 

According to EPA' s Enforcement and Compliance History Online (ECHO) database, this facility 
is currently in noncompliance with its CWA pennit, and has been in noncompliance for 5 of the 
past 12 quarters reported. 

1 
The Detailed Facility Report shows additional information of 

concern, including: 

• The last inspection was conducted almost 10 years ago on 09/09/2009 

• The CU1Tent compliance status is listed as "Violation Identified" 

• The most recent quarter reported (04/0 l-07 /26/19) reports a violation of the chloride limit 

by 38% and a violation of the sulfate limit by 108% 

• Violations of the chloride and sulfate limit by 220% are reported for 3rd Quarter 2018, 

367% for chlorides in 2nd Quarter 2017> and 620% for chlorides in 2nd Quaiter 2016. 

• It appears that the pH limit was violated in Spring 2018 according to IEPA records. 

• IEPA should not issue a new and expanded pennit without determining whether 

pennittee has been filing DMR.s properly under its existing permit. It appears that the 

discharger may be only filing data regarding pH and settleable solids and is otherwise 

failing to comply with reporting requirements in it current pennits. For example, Outfall 

1 hltps J{echo AJ)a, vov/det.·uleg-(u~u:y-,-enort?f\d""' 1 1002J0268S4 
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003 reports settleable solids and pH frequently between 2015 and 2019, but the 

measurements for chloride and other chemicals are reported as "no discharge." Other 

outfalls have similar issues. The lack of information on the quantity and nature of past 

discharges makes it impossible to determine the effect of potential future discharges. The 

monitoring required by the draft permit is inadequate under 35 Ill. Adm. Code 309.146. 

II. In view of the frequent violations and the danger of discharges of chemicals that 

are toxic to aquatic life, the monitoring is inadequate. 

The DMR.s for 2018 that are kept by IEPA seem to only report on pH and settleable solids. 

Discharge monitoring should include data on volume of discharge to allow determination of 
impact on downstream water quality. 

III. The Chloride acute limit is too weak and the pe1·mit lacks a chronic chloride 

limit and thus fails to protect aquatic life and therefore the permit violates 35 Ill. 
Adm. Code 302.l0S(a), 302.210, 304.105. And 309.143. 

Studies and evidence presented in PCB 18-32 shows that acute limit should be less than 500 

mg/L given hardness of 141 and temperatures in excess of25 C in Big Muddy most of May to 

September. Mixing that would allow levels that exceed protective levels under 35 Ill. Adm. Code 

302.102(b)(4) should not be allowed. No increased discharge should be allowed to any area 

where it might harm existing uses under 302.105(a). The lack of a chronic limit is intolerable 

given that permit allows dry weather discharges. As there is no chronic limit provided by Illinois 

numeric standards, chronic limit should be calculated using studies and calculations presented by 

Dr. Soucek in PCB 18-32 to establish chronic limits. 

Additional pollution loading of the river, particularly at times of low flow, are a concern to us in 

addition to the known problems high levels of chlorides cause for fish and other aquatic life. 

Chlorides are stated in some sources to be accumulative. There is nothing in the application that 

was found to assess what the daily and long-tenn biological and water quality impacts of the 

high levels of chlorides and sulfates will do. 

Additionally, the permit has granted mixing zone in Pond Creek (Outfall 009), and the modeling 

shows that chloride concentrations could be in the range of 188 to 411 mg/L, well above a 

potential future chronic standard of 283 mg/L. 

Comment Regarding NPDES Pennit No. IL0077666, Notice No. 7516c - Williamson Energy, LLC, Pond Creek Mine 

REQUEST FOR PUBLIC HEARING 
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IV. The Reasonable Potential Analysis is improper because the IEPA did not use the 

multipliers 1·ecommended by U.S. EPA to assure measure reasonable potential 

or require an adequate amount of testing. See Des Plaines Watershed Alliance v. 
Illinois EPA, 2007 Ill. Env. Lexis 149 *138 (IPCB 2007). 

Despite the IPCB's New Lenox decision in Des Plaines Watershed Alliance v. Illinois EPA, 2007 

Ill. Env. Lexis 149 * 138 (IPCB 2007), in the reasonable potential analysis in this case IEPA 

declines to use the multipliers that have been determined by U.S. EPA in its Technical Support 

Document to properly analyze the risk of toxic discharges. The grounds given for this is that 

IEPA believes that the multipliers are too large when there are few samples. 

There is, however, a way to avoid the alleged problem cited by IEPA. This is to require more 

samples. This will bring down the U.S. EPA multiplier without risking the environment. 

V. The potential effect of the increased discharges has not been determined as to 
flooding, groundwater use and other factors. 

The potential effect of the increased discharges has not been detem1ined as to flooding, 

groundwater use and other factors all of which are relevant to determining whether the permit 

would in fact benefit social or economic development in the area. Further, increased chloride 

levels may increase toxicity of algal blooms in Big Muddy and other waters. 

The Big Muddy River is indicated as Public Waters by IDNR 

(https;//www,dnr illinois,goy/WaterResources/Pages/PublicWaters aspx). The full impacts of this 
added discharge do not appear to have been adequately evaluated and essential information for 

this application appears to be lacking. There is no information on what the added 2,700,000 to 

3,500,000 gallons per day will mean to erosion impacts, river water levels, public use of the river 

for recreation or other pubJic uses. This river is already prone to flooding and has documented 

low flows which clearly could mean different impacts from the proposed discharges that have 

not been adequately assessed. 

There is no information on what the stated rate of groundwater pumping and groundwater 

drawdown are doing to the hydrology of the area. There is no information on the impacts to other 

springs, streams or non-potable water uses in the county or if there are any long-term concerns 

for this withdrawal of groundwater. 

Comment Regarding NPDES Pennit No. IL0077G66, Notice No. 7516c -Williamson Energy, LLC, Pond Creek Mine 
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VI. Increased chloride levels may increase toxicity of algal blooms in Big Muddy and 
other waters. 

There are studies indicating that increased chloride levels may increase the levels of 

cyanobacteria in water bodies and the potential for toxic algal blooms. (Attachments 1-4) IEPA 

must thoroughly consider this issue before allowing the Jevels of chloride discharger 

contemplated by this draft pennit. 

Also, the permit proposes to use conductivity as a surrogate for chlorides. Other factors may 

cause conductivity to be high without chlorides also being high. This could result in a poor 

calibration curve unless done properly. 

QUESTIONS AND ISSUES FOR THE PUBLIC HEARING 

There is a large level of public interest in this pennit (See for example, 

h ups· t /thesouthetn ,com/news/local l envi rogm ent/residen t s•sti t 1:s;on ccrned•as-idnr-deci des-wh eth 
er--to-i:raot•permit/artide a08dfu9o,t&82-5cO I -90e2•83b24b4b3f34 hlml?ft>J.I is;J- lwAR3wP,xlKo 
v<IReSi9DKVG26ylHR098vNmfJ 13H_Bcig-JzC5LCeh 'jB.JiPcs) and the complex facts and 
technical issues plainly require that a public hearing be held. In addition to discussion of the 

issues raised by our objections to the draft permit stated above, issues that should be discussed at 

the hearing include: 

l. What are the daily water quality, biological, and downstream impacts of this proposal on 

the Big Muddy River? 

2. What the actual discharges and pollutant levels have been for the last five years? 

3. What will the proposed daily discharge of high levels of chlorides and sulfates do to 

existing fish and aquatic life in the Big Muddy River and to other downstream uses? 

4. What volume of water will be discharged to the Big Muddy River? Is 11 cubic feet per 

second a hard limit? 

5. What are the impacts of the ongoing pumping of groundwater at the mine and its 

potential effect on social and economic development in the area? 

6. Whether use of groundwater to dilute mining waste will cause or contribute to violations 

of water quality standards in water bodies hydrologically connected to that groundwater? 

7. Whether the monitoring that has been done of the applicant's effluent is adequate to 

determine its potential effect? 

Comment Regarding NPDES Pennit No. IL0077666, Notice No. 7516c - Williamson Energy, LLC, Pond Creek Mine 
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8. What fish and aquatic species are currently utilizing the proposed discharge section of the 

Big Muddy River and are there any locations downstream that have mussel populations? 

What are the biological and environmental impacts of the high chloride levels? 

9. The uses of the Big Muddy River and other downstream waters that might be adversely 

affected by the proposed pennit? 

10. Whether there should be a total dissolved solids or conductivity limit given the science 

presented in the U.S. EPA conductivity guidance? See Draft Field-Based Methods for 

Developing Aquatic Life Criteria for Specific Conductivity. EPA, December 23, 2016. 

11. Wastewater treatments for the polluted water to be discharged under the pennit that are 

alternatives to simple dilution and primitive lagoon treatment? 

12. Whether there are alternatives to discharging the wastewater to rivers and streams? 

13. Whether coal production can properly be considered as a benefit given the effects of coal 

combustion on the global climate? 

A public hearing would allow an opportunity to have these and other questions answered, and 
would give our members and other local community members a chance to raise their questions 
and concerns. 

Thank you for your attention to our comments. We look fotward to your response. 

Sincerely, 

Cindy Skrukmd 
Sierra Club, Illinois Chapter 
70 E. Lake St., Suite 1500 
Chicago, IL 60601 
312-229-4688 
cindy .skrukrud@sierraclub.org 

Albert Ettinger, 
Sierra Club, Illinois Chapter 
53 W. Jackson Suite 1664 
Chicago, Illinois 60604 
Ettinger.Albert@gmail.com 

Andrew Rehn 
Prairie Rivers Network 
1605 South State St, Suite 1 
Champaign, IL 61820 
2}7-344-2371 X 8208 
arehn@prairierivers.org 
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cc: Williamson Energy, LLC (by mail) 
Kevin Pierard, Region 5, USEPA (by email) 
AI Keller and Sanjay Sofat (by email) 

Attachment 1- Understanding the Effect of Salinity Tolerance on Cyanobacteria Associated with 
a Harmful Algal Bloom in Lake Okeechobee, Florida 

Attachment 2- Salting our Freshwater Lakes 
Attachment 3- Road Salts as Environmental Constraints in Urban Pond Food Webs 
Attachment 4- Salty fertile lakes: how saJinization and eutrophication alter the structure of 

freshwater communities 
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Conversion Factors 

International System of Units to U.S. customary units 

Multiply By 

Length 

centimeter (cm) 0.3937 

millimeter (mm) 0.03937 

meter(m) 3.281 

kilometer (km) 0.6214 

kilometer (km) 0.5400 

meter (m) 1.094 

Area 

square kilometer (km2) 247.1 

square kilometer (km2) 0.3861 

Volume 

liter (L) 33.81402 

liter (L) 2.113 

liter (L) 1.057 

liter (L) 0.2642 

liter (L) 61.02 

Flow rate 

meter per second (mis) 3.281 

Mass 

gram (g) 0.03527 

U.S. customary units to International System of Units 

Multiply 

foot per second (ft/s) 

By 

Flow rate 

0.3048 

To obtain 

inch (in.) 

inch (in.) 

foot (ft) 

mile (mi) 

mile, nautical (nmi) 

yard (yd) 

acre 

square mile (mi' ) 

ounce, fluid (fl. oz) 

pint (pt) 

quart (qt) 

gallon (gal) 

cubic inch (in') 

foot per second (ft/s) 

ounce, avoirdupois (oz) 

To obtain 

meter per second (mis) 

Temperature in degrees Celsius (°C) may be converted to degrees Fahrenheit (°F) as 

°F:: (1.8 x °CI + 32 

Supplemental Information 

Specific conductance is given in microsiemens per centimeter at 25 degrees Celsius (µS/cm at 
25°C). 

Concentrations of chemical constituents in water are given in either milligrams per liter (mg/L) 
or micrograms per liter (µg/L). 
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Abbreviations 

cells/ml cells per milliliter 

FDEP Florida Department of Environmental Protection 

LM light microscopy 

µWm·2 microwatts per square meter 

MClR microcystin~lR 

ml milliliters 

µl microliter 

µg microgram 

µm micrometer 

NaCl sodium chloride 

PRSO percent relative standard deviation 

psu practical salinity units 

RFU relative fluorescent units 

SFWMO South Florida Water Management District 
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Understanding the Effect of Salinity Tolerance on 
Cyanobacteria Associated with a Harmful Algal Bloom in 
Lake Okeechobee, Florida 

By Barry H. Rosen,1 Keith A. loftin,1 Jennifer L. Graham,' Katherine N. Stahlhut,1 James M. Riley,2 
Brett D. Johnston,' and Sarena Senegal' 

Abstract 

In an effort to simulate the survival of cyanobacteria as 
they are transported from Lake Okeechobee to the estuarine 
habitats that receive waters from the lake, a bioassay 
encompassing a range of salinities was performed. An overall 
decline in cyanobacteria health in salinity treatments greater 
than 18 practical salinity units (psu) was indicated by loss of 
cell membrane integrity based on SYTOX" Green staining, 
but this loss varied by the kind of cyanobacteria present. 
Microcystis aeruginosa was tolerant of salinities up to 18 psu; 
however, higher salinities caused leaking ofmicrocystin from 
the cells. Dolichospermum circinale, another common bloom
former in this system, did not tolerate salinities greater than 
7.5 psu. Stimulation of mucilage production was observed and 
is likely a mechanism used by both species to protect organism 
viability. At 7.5 psu, microcystin increased relative to 
chlorophyll-a, providing some evidence ofbiosynthesis when 
M aeruginosa is exposed to this salinity. This study indicates 
that as freshwater cyanobacteria are transported to brackish 
and marine waters, there will be a loss of membrane integrity 
which will lead to the release of cellular microcystin into the 
surrounding waterbody. Additional research would be needed 
to determine the exact effect of salinity on this relationship. 

Introduction 

Lake Okeechobee (located at 27° north latitude and 
81° west longitude) is a large shallow lake (1,900 square 
kilometers [km2]) that receives inflow from the Kissimmee 
River and other smaller tributaries (fig. 1). The bloom 
material for this study came from Eagle Bay on the north 
side of the lake. An earthen dike that surrounds the lake was 
constructed to control adjacent flooding. When lake stage 

'U S Geological Survey. 

iu.s. Army Corps of Engineers 

threatens the integrity of the dike, water is released to the 
Atlantic Ocean through the St. Lucie Canal and to the Gulf of 
Mexico through the Caloosahatchee River. Releases follow 
the Lake Okeechobee Regulation Schedule, developed and 
implemented by the U.S. Army Corps of Engineers and the 
South Florida Water Management District (SFWMD), to 
ensure the lake is at a low enough stage to accommodate 
summer season runoff and rainfall (U.S. Army Corps of 
Engineers, 2008). 

Lake Okeechobee is classified as a moderately eutrophic 
(Brezonik and Engstrom, 1998) shallow waterbody that has 
undergone ecological changes because of external nutrient 
loading from agriculture (Havens and others, 1996) and, more 
recently, by internal loading of phosphorus from lakebed 
sediments (Pollman and James, 2011). Ample phosphorus and 
other nutrients create the ideal conditions for cyanobacterial 
blooms and have been documented in the lake since 1970 by 
the SFWMD ( 1989). The first large-scale bloom occurred in 
1986, was dominated by Dolichospermum circinale (formerly 
Anabaena circinalis), and covered approximately 31 O kml. 

Some of the conditions that lead to cyanobacterial 
blooms are warm temperatures, sunlight, water-column 
stability, and sufficiently high concentrations of nitrogen 
and (or) phosphorus. While all cyanobacteria need ample 
phosphorus to thrive, inorganic nitrogen limitation allows a 
subset of cyanobacteria, those capable of using atmospheric 
nitrogen, to be more successful. Dolichosperm11m (formerly 
Anabaena) has the ability to fix nitrogen (Rosen and others, 
2017), compared to Microcystis, a nonnitrogen fixing genus, 
that needs to acquire nitrogen from inorganic sources. 

During the summer of 2016, regulatory discharges 
from Lake Okeechobee into the Caloosahatchee River 
and the St. Lucie Canal and Estuary occurred during an 
extensive cyanobacterial bloom (National Aeronautics and 
Space Administration, 2016). The Florida Department of 
Environmental Protection (FDEP), in conjunction with the 
Florida Fish and Wildlife Commission, reports cyanobacteria 
species composition and microcystin concentrations weekly in 
Lake Okeechobee and attending waterways (FDEP, 2018). In 
late June 2016, a large cyanobacterial accumulation occurred 
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Figure 1. The location of Lake Okeechobee, the tributary system in and out of the lake, and Eagle Bay, where samples were taken 
for this study, July 7, 2017. 
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in the St. Lucie Estuary, prompting the Governor ofFlorida 
to issue a state of emergency for three affected counties. The 
FDEP data indicated that Lake Okeechobee and (or) the canal 
system had existing populations of cyanobacteria (FDEP, 
2017) that were likely transported downstream when water 
was discharged from Lake Okeechobee. Local and coastal 
basin nutrient runoff, with cyanobacterial proliferation in the 
backwater areas, also contributed organisms to estuarine and 
marine habitats, mainly in the St. Lucie Estuary and Indian 
River Lagoon. In 2005, a similar event occurred with a large 
cyanobacteria population in the St. Lucie Estuary, which 
occurred during regulatory discharges from Lake Okeechobee 
(Phlips and others, 2012). 

Salinity tolerance determines how long cyanobacteria 
originating from freshwater habitats will survive at the 
salinities typical of estuarine and marine environments 
(Batterton and Van Baalen, 1971; Orr and others, 2004; Tonk 
and others, 2007), and collectively, these studies indicate 
that many freshwater cyanobacteria experience mortality at 
salinities between 15 and 21 practical salinity units (psu). In 
the Dutch delta and its associated impoundments, such as Lake 
Volkerak in the Netherlands, water management strategies 
have been developed for Microcyslis blooms (Verspagen and 
others, 2016) based on salinity tolerance in their systems. 

Using cyanobacteria isolated from Lake Okeechobee, 
the U.S. Geological Survey (USGS), in cooperation with 
the U.S. Army Corps of Engineers, conducted a 4-day 
laboratory bioassay with four different salinity treatments 
and a control. Response variables included morphological 
changes to cyanobacterial filaments and colonies, changes 
in growth rate, physiological indicators, intracellular and 
extracellular (released) microcystin, and an approximation 
of cell membrane integrity. Collectively, these data provide 
converging lines of evidence about how Lake Okeechobee 
cyanobacteria might respond to increased salinity under 
natural conditions as water mixes in downstream estuaries. 
Additional data related to this study can be found in King 
and others (2018a, b ). 

Methods 

The organisms used for the study were collected from 
Lake Okeechobee and brought into the laboratory in Orlando, 
Fla., for this study. 

Initial Bloom Material 

Water and floating bloom material were collected 
from the upper IO cm of the water surface at noon on 
July 7, 2017, from Eagle Bay, Lake Okeechobee, Fla. (latitude 
27°11'42.19"N, longitude 80°49'46.24"W). Approximately 
35 liters (L) of water and bloom material (fig. 2) were 
collected in two large carboys and immediately transported 
to the laboratory, which was approximately 3 hours away, 
without being cooled or held in the dark. All water and 
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bloom materials were blended and mixed thoroughly in the 
laboratory and distributed to eighteen 1-L glass graduated 
cylinders (fig. 3). The 1-L graduated cylinders were used to 
simulate a water column approximately 35 centimeters (cm) 
in depth to allow the diurnal migration typically exhibited by 
planktonic cyanobacteria. Cylinders were incubated in a west
northwest window, and they were treated as batch reactors. 
Daily temperature and solar irradiance was recorded by using 
a Li-Cor Ll-200/R pyranometer. Average temperature ranged 
from 23 to 26 degrees Celsius (0 C), and light readings yielded 
8.9 microwatts per square meter(µ Wm·2; plus or minus one 
standard deviation). 

Approximately 20 hours after collection, triplicate 
cylinders were dosed with sodium chloride (NaCl) to increase 
salinity by 7.5, 10, 15, or 18 g L·1 to yield 7.5, 10, 15, or 
18 psu; NaCl was not added to three control cylinders. The 
time zero samples were taken just prior to dosing the cylinders 
with the NaCl. Time one began after 24 hours of exposure, 
at approximately 9:00 every morning. The water in the 
cylinders was thoroughly mixed by completely inverting the 
cylinders 5 times, and the volume needed for all the analytical 
procedures was quickly poured from the cylinder. During 
the time period of the experiment, no attached algae grew on 
the cylinder walls. Although not part of the original planned 
bioassay, some of the original sample was placed into water 
with higher salinities (20, 25, 30, and 35 psu) in graduated 
cylinders 2 days after the main bioassay was started. The 
assessment of these treatments was limited to microscopic 
observations and physiological assessment. 

Biomass Indicator-Chlorophyll-a 

Chlorophyll provided an overall indication of algal 
biomass. Ten-milliliter (mL) subsamples collected from 
each cylinder daily were filtered as described in Hambrook 
Berkman and Canova (2007), stored (frozen with desiccant), 
and quantified by using a modification of U.S. Environmental 
Protection Agency Method 445.0 (Arar and Collins, 1997). 
Instead of acetone extraction, samples were extracted in 
heated ethanol (Sartory and Grobbelar, 1986), and the 
fluorometer was modified with a flow-through cell (Knowlton, 
1984). Samples were analyzed in duplicate, and the results 
were reported as an average. 

Biomass Indicator-Cell Numbers 

A JO-milliliter (mL) sample from each of the 18 cylinders 
was collected by I 0-mL graduated pipette dispensed into 
a 15-mL screw-cap plastic centrifuge tube, preserved with 
100 microliters (µL) ofLugol's iodine, and refrigerated at 
4 °C until it was processed. For counting, the samples were 
homogenized by vigorous shaking to disperse the colonies, an 
aliquot was withdrawn, and the precise weight was determined 
(x 0.000 I gram [g]) with an Ohaus Explorer EX224 Analytical 
Electronic Balance. The weight was considered equivalent 
to the volume (I mL -= I g) and evenly distributed under a 
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Figure 3. A 1-liter graduated cylinder with 
initial bloom material. I Photograph by Barry H. 
Rosen, U.S. Geological Survey.I 

Figure 2. Area where water and bloom 
materials were collected far bloam bioassay, 
2017 Eagle Bay, Lake Okeechobee, Ftarida. 
(Photograph by Barry H. Rosen, U.S. Geological 
Survey.I 
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22-square-millimeter (mm2
) glass covers lip. Counting was 

conducted microscopically at 400x by enumerating the 
cyanobacteria observed in a linear strip along the full length 
of the coverslip. The diameter of the strip was measured with 
a stage micrometer. Using the volume distributed under the 
coverslip per unit area, the number of organisms per unit 
volume was calculated. For Microcystis, its dense, colonial 
fonn does not allow an exact direct cell count. We were able 
to enumerate the number of colonies and optically image 
a subset of colonies to obtain an average number of cells 
per colony. This average number of cells per colony was 
multiplied by the number of colonies found in each sample to 
get estimated cell count. 

Live Organism Physiological Assessment 

Approximately 0.020 mL of live material taken from 
each salinity treatment was examined daily to assess the 
health of cells by following the protocol of Rosen and others 
(2010). Microscopic observations were made with a BX51 
Olympus microscope with differential interference contrast 
and epifluorescence using ultraviolet and wide blue excitation 
sources. SYTOXa Green (lnvitrogen, Carlsbad, Calif.), a 
deoxyribonucleic acid (DNA) stain excluded from live cells, 
was added (Rosen and others, 2010) to assess if cells lost 
cellular membrane integrity. 

Microcystin Analysis by Enzyme-Linked 
lmmunosorbent Assay 

For analysis of total microcystin, a 10-mL subsample 
was taken daily from each cylinder and frozen. For analysis 
of dissolved microcystin, the filtrate (Millipore Type TSTP 
3.0-micrometer [µm], 25-millimeter [mm] diameter) from 
a IO-mL subsample was collected daily from each cylinder 
and frozen. These samples were processed and analyzed as 
described in Loftin and others (2016), except that an Abraxis 
streptavidin amplified enhanced sensitivity (SAES) enzyme
linked immunosorbent assay kit was used with a 5-psu sodium 
chloride microcystin-LR (MCLR) calibration curve custom 
made by Abraxis, Inc. (Warminster, Pa.). A four-parameter 
curve-fit was used for calibration. Measurements of kit diluent 
and laboratory reagent water were below the kit minimum 
reporting level (0.10 microgram per liter [µg/L]), 0.75-µg/L 
MCLR kit controls were analyzed every 10th sample, and 
28 percent of samples were laboratory replicates. Mean kit 
control recovery was 106 percent, mean percent relative 
standard deviation (PRSD) was 9.6 percent, and laboratory 
replicate PRSD was 20 percent. Particulate microcystin 
was calculated by subtracting dissolved concentration 
from total concentration. 
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Additional Studies 

The influence of circulation was evaluated in unamended 
water and bloom material. Three 4-L glass beakers were filled 
with 2.5 L of water and bloom material, set atop magnetic 
stir plates, and separately circulated at velocities of 0.00 foot 
per second (ft/s; "nonstirred"), 0.27 ft/s, and 0.95 ft/s. The 
beakers were sealed with plastic to prevent evaporation. 
Velocity was measured with a USGS pygmy current meter 
by using the 0.6-depth method (Turnipseed and Sauer, 2010). 
High-frequency sensor data were collected at 5-minute 
intervals. Data were collected by using a multiparameter 
sonde (Xylem/YSI EX02), calibrated in accordance with 
manufacturer protocols (YSI Incorporated, 2017) to measure 
water temperature, specific conductance, dissolved oxygen, 
pH, chlorophyll-a fluorescence, and phycocyanin fluorescence. 
The high-resolution visualization resulting from these data 
provides insight into the biogeochemical processes in relation 
to the results from less frequently collected discrete analyses 
(Downing and others, 2017). 

Results 

The majority of the results center on the salinity bioassay 
conducted; however, ancillary data were collected from the 
same water and bloom material to provide some understanding 
of how stirred conditions affect physio-chemical parameters. 

Initial Bloom Material 

The bloom material collected from Lake Okeechobee 
on July 7, 2017, contained three species of Microcystis: M. 
aeruginosa, M flosaquae, and M wesenbergii. Microcystis 
aeruginosa was the most frequently observed species of 
this genus. Also present were Dolichospermum circinale, 
Planktolyngbya contorta, Planktolyngbya limnetica, and 
Cuspidothrix tropicalis (fig. 4). Microcystin concentration in 
the surface scum collected directly from Lake Okeechobee 
was 560 µg/L, indicating the presence ofmicrocystin
producing species. 

Although rare in the initial community of organisms, 
two additional cyanobacteria genera grew during the 
experimental treatments. Planktothrix was found on day 
eight of the experiment in water with salinity of 15 psu, and 
Cuspidothrix tropicalis was found on day four in water with 
salinity up to 18 psu. 

Biomass Indicators 

Chlorophyll-a concentrations and cyanobacterial 
abundance were used to quantify changes in algal biomass 
during the bioassay (figs. 5-7). For chlorophyll-a, all 
concentrations declined from day zero to day four, with the 
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Figure 4. The initial cyanobacterial community in the water sample collected July 7, 2017, from Eagle Bay, lake Okeechobee, Florida. 
A, Microcystis aeruginosa !most abundant); 8, M. flosaquau, C, M. wesenbergii. 0, Dolichospermum circinale; E, Planktolyngbva 
contorta-, F, Cuspidothrix tropicalis-, G, Planktolyngbya limnetica. 

greatest declines in the control (0 psu) and 7.5-psu treatments 
(fig. 5). The I 0, 15, and 18 psu treatments showed greater 
amounts of chlorophyll-a than the lower salinity treatments. 

Microcystis aeruginosa and Dolichospennum circinale 
were the dominant cyanobacteria in the initial commw1ity 
used for the bioassay. For Microcystis, all of the treatments 
showed an initial increase in the number of cells during the 
first time interval from time zero through the first 24 hours, 
and then the number of cells decreased during the next 
24-hour time period (fig. 6), including the control treatment 
with no added salt. Because the bloom collected from Eagle 
Bay had been thriving in full sunlight, this adaptation to a 
laboratory setting was an anticipated response. 

Dolichospt!rmum circinale abundance in the control and 
all of the treatments substantially decreased during the first 
24 hours of the bioassay (fig. 7) 

Microcystin 

Microcystin was reported as a total concentration in 
whole water and as a dissolved phase in the water after the 
cells were removed by filtration. Total concentration (fig, SA) 
decreased to less than 20 µg/L in d1e control. The 7.5- and 
I 0-psu salinity treabnents initially declined but increased to 
more than 40 µg/L by the end of the 4-day bioassay, 

The dissolved phase (fig. SB) is a combination of 
microcystin leaked from live or unhealthy cells and from 
those cells that died and released microcystin. In the control, 
the amount of dissolved-phase microcystin remained less 
than 2 µg/L, with the largest amounts in the 15- and 18-psu 
treatments (12-13 µg/L) and in the 7.5- and I 0-psu treatments 
(8--10 µg/L). At all the salinities greater than the control, the 
amount of dissolved microcystin increased over time (fig. 8B), 
indicating that some of the cells in the treatments were 
leaking cellular microcystin and cell lysis was occurring. The 
partitioning of mtcrocystin between the amowlt retained in 
cells (calculated particulate) and the dissolved phase (fig. SC) 
has a similar pattern as the total microcystin (fig. SA), with 
more retained or produced in the 7.5- and l 0-psu treatments. 

The calculated particulate microcystin to chlorophyll-a 
ratio was exammed (fig. SD) to normalize the toxin 
concentration to a cell abundance surrogate (chlorophyll-a). 
Cell abundance was not used for this calculation because 
chlorophyll-a was a more precise measurement then cell 
abundance, given the difficulty and potential variability in 
estimating cell numbers. In addition, particulate microcystin 
and particulate chlorophyll-a are both intracellular 
constituents. Using this calculation, by day four. the 
7.5- and I 0-psu treatments showed an increase in this 
ratio that is approximately double the ratios in the 15- and 
1 S-psu treatments. 
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Physiological Response to Salinity 

Overall, theMicrocysti.r aeniginosa colonies maintained 
integrity during the first 24 hours of exposure at salinities 
up to 25 psu (fig. 9; 30 and 35 psu were not photographed at 
this time interval). After 4 days, complete disintegration of 
all MicmlJ'Slis aerugi110.m colonies did not occur, even up to 
35 psu (fig. 10). Although most colonies remained intact, a few 
disintegrated to small clusters and individual cells (fig. 11). 

Dolichospermum circim,fe was much less abundant, 
leaving a less complete picture of salinity effects. Intact 
filaments were present after 1 day; however, the cells seem to 
be separating in the 20- and 25-psu treatments (fig. 12). After 
2 days of exposure, Dofichospermum has additional separation 
of cells at higher salinity (fig. 13 ). Dofichospermum circinale 
was tolerant of 7. 5 psu and was in good condition after 8 days 
(fig. 14), but was not found at any salinity greater than 7.5 psu 
by the end of the bioassay. 

In addition to overall morphological changes in colonies 
and filaments of these two genera of cyanobacteria, evidence 
of adaptation was observed microscopically. The production 
of mucilage was observed enveloping the filaments and the 
colonies (fig. 15). 

Physiological Response as Determined by 
SYTOX® Green Visualization 

Cell health was analyzed by using epifluorescence 
microscopy in conjunction with SYTOX"' Green, a DNA stain 
that emits green light in the presence of DNA. If the cellular 
membrane of an organism is intact, SYTOX"' Green does not 

penetrate, providing an indication of cell health. In figures 
16-22, the denotation is (1) LM--organisms illuminated 
with differential interference light microscopy for overall cell 
and colony structure; (2) UV--organisms illuminated with 
ultraviolet light, with variations in pigment color an indicator 
of cell health~ (3) WB-organisms illuminated with "wide 
blue" as the baselme color before adding SYTOXi, Green; (4) 
SYTOX~ Green--organisms stained with this dye are bright 
green when DNA is present (Rosen and others, 20 I 0). The 
photographs are representative of the overall condition of the 
colonies or filaments in the treatments. 

After I day of exposure, the SYTOX"' Green is only seen 
outside of the Mic:ro,ystis colony, with no penetration of the 
stain into the cells in all treatments (fig. 16). After 2 days of 
exposure, the SYTOX1:- Green penetrated the Microcyslis cells 
in the 18-, 20-, and 25-psu treatments as seen in figure 17 
where the cells are green compared to the 15-psu treatment 
After 3 days of exposure, the SYTOX"' Green is seen only 
external to the Micmcystis colonies, with no penetration of 
the stain into the cells in all treatments, with the exception 
of the I 5-psu treatment (fig. 18). In the 15-psu treatment. the 
SYToxti Green penetration and the pigment shift to yellow 
under UV indicate that this colony was no longer viable. After 
4 days of exposure, with one of two Microqstis colonies in 
the 15-psu treatment and all of the colonies in treatments of 
20 psu or greater salinity, the SYTOX" Green penetration 
and the pigment shift to yellow under UV indicate that these 
colonies were no longer viable (fig. 19). After 8 days of 
exposure, the 18-psu treatments had someMicmcyslis colonies 
that were still viable and some that were not, while all lower 
salinity treatments had viable colonies (fig. 20). 

18psu 

25psu 

Figure 9. Colony morphology of Microcystis aeruginosa in various salinity treatments after 1 day of exposure. 
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Figure 12. Response of Dolichospermum circinale filament morphology to salinity after 1 day of exposure. 
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Figure 13. Response of Do/ichospermum circinale filament morphology to salinity after 2 days of exposure. 

Opsu 

Figure 14. Response of Oolichospermum circinale filament morphology to salinity after B days of exposure. 
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figure 15. Extracellular mucilage, at arrows, in A, Dolichospermum circinale, day four at 25 psu; 8, Microcystis 
aeruginosa, day three at 15 psu. 
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WB and SYTOX- Green 

Figure 16. Response of 
Microcystis aeruginosa 
after 1 day of exposure 
to treatments with 
different salinities 
(psu, practical salinity 
units; LM, differential 
intetierence microscopy; 
UV. epifluorescence 
microscopy; WB. wide
blue epifluorescence 
microscopy; WB and 
SYTOX® Green, wide-
blue microscopy with 
the DNA stain SYTOX«> 
Green added. Blank boxes 
indicate that data were not 
available). 
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Figure 17. Response of 
Microcystis aeruginosa 
after 2 days of exposure 
to treatments with 
different salinities 
lpsu, practical salinity 
units; LM, differential 
interference microscopy; 
UV, epifluorescence 
microscopy; WB, wide· 
blue epifluorescence 
microscopy; WB and 
SYTOX~ Green, wide
blue microscopy with the 
DNA stain SYTO~ Green 
added). 
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figure 18. Response of 
Microcystis aeruginosa 
after 3 days of exposure 
to treatments with 
different salinities 
(psu, practical salinity 
units; LM, differential 
interference microscopy; 
UV, epifluorescence 
microscopy; WB, wide
blue epifluorescence 
microscopy; WB and 
SYTOX"' Green, wide
blue microscopy with 
the DNA stain SYTOX* 
Green added). 
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Figure 19. Response of 
Microcystis aeruginosa 
after 4 days of exposure 
to treatments with 
different salinities 
(psu, practical salinity 
units; LM, differential 
interference microscopy; 
UV, epifluorescence 
microscopy; WB, wide
blue epifluorescence 
microscopy; WB and 
SVTOX® Green, wide-blue 
microscopy with the DNA 
stain SYTOX® Green added). 



R03139

20 Effect of Salinity Tolerance on Cyanobacteria Associated with a Harmful Algal Bloom in Lake Okeechobee, Aorida 

7.5psu 

, 

~ ,t , ; • 

, 

LM UV WB WB and SYT□x«' Green 

Figure 20. Response of Microcystis aeruginosa after 8 days of exposure to treatments with different salinities {psu, practical 
salinity units; LM, differential interference microscopy; UV, epifluorescence microscopy; WB, wide-blue epifluorescence 
microscopy; WB and SYTOX® Green, wide-blue microscopy with the DNA stain SYTOX• Green added. Blank boxes indicate that 
data were not ava1lablel. 
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After I day of exposure, Dolichospermum was much less 
abundant in the treatments, hence the sparse observations (fig. 
21). The Green was observed to have penetrated one of two 
filaments observed after I day of exposure at 20 psu. 

Dolichospem,um filaments were seen in the control and 
in the 7.5-psu treabnent, but were absent in salinity greater 
than 7.5 psu after day one. After 8 days, the only treatments 
with any Doliclwsperm11m were the control and the 7.5-psu 
treatment, and Dolichosperm11m were rare in both samples 
(fig. 22). The few filaments observed in both of these 
treatments were viable and appeared healthy. 

Physio-Chemical Conditions 

Ancillary to the bioassay itself, a continuously recording 
sonde was used to collect physical and water-chemistry data 
from water associated with the initial cyanobacteria sample 
collection and a simulation of water flow without any salinity 
treatments. Material ,vas placed in 4-L beakers that were either 
stirred or not stirred. The nonstirred treatment is the most 
similar to the actual bioassay in the sense that the graduated 
cylinders used for the bioassay were not stirred. Dissolved 
oxygen initially showed a small increase to 4 milligrams per 
liter (mg/L), then decreased and maintained a fairly constant 
level of3 mg/Lin the nonstirred treatment. A slight diurnal 
pattern was present that dissipated after day two (fig. 23). 
Both stirred treatments had higher dissolved oxygen than the 
nonstirred treabnent, with the highest concentration of oxygen 
at the fastest rate of stirring, 0.95 ft/s, reaching 8 mg/L. 

Results 21 

Temperature varied diurnally from a low of 23 °C 
to a high slightly greater than 27 °C in the nonstirred 
treatment (fig. 24). Water in both stirred beakers (on a 
magnetic plate with a stir bar) had elevated temperatures 
that were 2 to 4 "C higher than temperatures in the 
nonstirred treabnent. 

In the nonstirred treatment, specific conductance was 
307 microsiemens per centimeter at 25 degrees Celsius (µS/ 
cm at 25 °C) on the first day of the test; specific conductance 
increased to 322 µSiem by the end of the test (fig. 25). The 
stirred treatments had the same initial specific conductance as 
that of the nonstirred treatment; however. specific conductance 
was approximately 30 µSiem greater in the stirred treatments 
than in the nonstirred treatment by the end of the test. 

The pH peaked at just over 7.3 in the nonstirred treatment 
(fig. 26). In the stirred treatments, pH values were higher on 
average. In the treatment that was stirred at a rate of 0.27 ft/s, 
the maximum pH was 7.6. In the treatment that was stirred at a 
rate of 0. 95 ft/s, the maximum pH was 7. 9. 

For all treatments, chlorophyll-a fluorescence exhibited 
the greatest decrease during the first day as the bloom was 
moved from Lake Okeechobee to the laboratory setting 
(fig. 27). The decrease of chlorophyll-a fluorescence in 
the nonstirred treatment leveled off for the duration of the 
experiment; however, fluorescence in both stirred treatments 
was higher than in the nonstirred treatment, and chlorophyll-a 
fluorescence increased in the stirred treatments after day three. 

Phycocyanin fluorescence decreased substantially across 
all treatments over the cow·se of the experiment, though 
fluorescence did remain higher in the treatment that was 
stirred at the fastest rate (0.95 ft/s, fig. 28). 
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Opsu 

7.5 psu 

10psu 

20 psu 

25 psu 

LM UV WB WB and SYTOX®Green 

Figure 21. Response of Dolichospermum circinale after 1 day of exposure to treatments with different salinities (LM, differential 
interference microscopy; UV, epifluorescence microscopy; WB, wide-blue epifluorescence microscopy; WB and SYTOX® Green, 
wide-blue microscopy with the DNA stain SYTOX"' Green added. Blank boxes indicate that data were not available). 
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Results 23 

7.5psu 

LM UV WB WB and SYTDX® Green 

Figure 22. Response of Do/ichospermum circinale after 8 days of exposure to treatments with different salinities {filament at 
blue arrow for image at upper right, among the Microcvstis colonies; psu, practical salinity units; LM, differential interference 
microscopy; UV, epifluorescence microscopy; WB, wide-blue eptfluorescence microscopy; WB and SYTOX® Green, wide-blue 
microscopy with the DNA stain SYT0~ Green added). 
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Discussion 

It is frequently assumed that when cyanobacteria from 
freshwater lakes, reservoirs, and rivers reach saline estuaries, 
they will die off after some period of time. The hydrologic 
dynamics in these transition areas influence the salinity 
conditions that these organisms experience. In a study that 
ii:icluded a period of augmented flow from Lake Okeechobee 
in 2005, Phlips and others (2012) found that Microcystis 
aeruginosa persisted in the St. Lucie Estuary. The Phlips 
study reported that the South Fork of the St. Lucie Estuary 
had dense surface accumulations of cyanobacteria, with 
chlorophyll-a reaching 2,863 µg/L I at the surface, and the 
cyanobacteria seem to have come from the St. Lucie Canal. 
Only a few studies have attempted to define the effects of 
salinity on cell growth, cell death, toxicity, pigmentation, and 
eel I morphology (Batterton and Van Baalen, 1971; Orr and 
others, 2004). Tonk (Tonk and others, 2007) found the salinity 
tolerance of Microcystis did not exceed 20 psu. 

The bloom used for this bioassay was collected 
from Eagle Bay, Lake Okeechobee, on July 7, 2017, and 
brought into a laboratory setting. The bloom was moved 
from an open-water habitat where it experienced wind and 
wave activity and nutrient and light variability associated 
with an open waterbody. Moving the community from 
its natural environment into the laboratory and into batch 
growth conditions (the graduated cylinders) altered many 
parameters that would equate to physiological stress on the 
organisms; however, the approach used in this study ensured 
physiological variables were similar across the treatments, 
leaving salinity changes as the only variable. The responses of 
dissolved oxygen and pH indicate the loss of a typical diurnal 
pattern that likely existed in the lake (figs. 23 and 26). The 
increase in specific conductance (fig. 25) may be explained 
by greater evaporation in the stirred treatments, which were 
also wanner than the nonstirred treatment (fig. 24) because 
of the heat produced by the stir plates. On a cellular level, if 
the cells were being disrupted and leaking cellular contents 
mineralized by bacteria, it could also explain the increase in 
specific conductance, as well as being a possible factor for the 
observed decline in fluorescence. 

Overall, the control and treatments showed a downward 
trend in chlorophyll-a and phycocyanin fluorescence over 
time (figs. 27 and 28), and numerous possibilities exist 
for this phenomenon, including moving organisms from a 
high-light environment to a laboratory setting and changing 
nutrient dynamics that affect pigment fluorescence (Rosen and 
Lowe, 1984). 

The water collected contained the targeted organism, 
Microcystis aeruginosa, with a density of approximately 
400,000 cells per milliliter (cells/mL). This original sample 
contained ample microcystin (560 µg/L), which allowed us to 
monitor the presence of microcystin in cells and the amount 

released to the water as a result of salinity stress. Another 
major bloom-forming organism from the lake (Rosen and 
others, 2017), Dolichospermum circinale, was present at 
an initial density that was more than 140,000 cells/mL. The 
response of these two organisms provided information on the 
colonial and filamentous forms of cyanobacteria, Microcystis 
and Dolichospermum, respectively. 

Generally, cyanobacteria health declined in salinity 
treatments greater than 18 psu as indicated by a loss of 
cell membrane integrity. In any given waterbody, the 
cyanobacteria colonies and filaments are not identical; rather, 
they are in various physiological states. Some colonies and 
filaments contain healthy cells that are likely better able to 
withstand stress, such as salinity changes, while others are 
unhealthy and more easily disrupted. Mucilage production, 
a mechanism commonly observed in response to desiccation 
in cyanobacteria (Pereira and others, 2009; Rosen and 
Mares, 2016) and salinity (Ozturk and Aslim, 2010), was 
also an indicator of response to salinity in Microcystis and 
Do/ichospermum (fig. 15). For mucilage production to 
occur, the filaments/colonies have to be alive and able to 
synthesize compounds that are excreted from the cells. The 
extracellular polymeric substance is mainly composed of 
complex polysaccharides that serve as a protective boundary 
between the cells and the water that surrounds them (Kehr 
and Dittmann, 2015). Nitrogen limitation has also been found 
to increase polysaccharide production in Microcystis cells, 
and light intensity seems to play an important role (Yang and 
others, 2012). 

Initially, individual Microcystis colonies contained 
hundreds of cells (fig. 4A), and the effect of salinity on 
colony integrity did not show a single pattern. Some colonies 
maintain their overall shape with se\leral hundreds of cells, 
even after 4 days of exposure in treatments up to 35 psu 
(fig. 10), while other colonies broke up into individual cells at 
IO psu or greater (fig. 11 ). Although some cells of Microcystis 
lost integrity after 2 days of exposure to salinity greater than 
18 psu, as indicated by being stained green with SYTOXl• 
Green (fig. 17), other cells and colonies were left intact even 
after 4 days of exposure to salinity up to 20 psu. Cell mortality 
occurred after 4 days of exposure to salinity of25 psu or 
greater (fig. 19), even if the colonies appeared to be intact. 
This range in colony breakdown in response to salinity is 
likely because of the natural variability in the health of each 
individual colony in a bloom, similar to the concept of the 
"paradox of the plankton" (Hutchinson, 1961 ). 

Dolichospermum circinale cells decreased substantially 
in all treatments during the first 24 hours, indicating this 
species is not tolerant of the salinities in the ranges tested 
(fig. 7). Filaments were initially coiled (fig. 4D), but became 
shortened fragments within I day of salinity exposure 
(fig. 12). Separation of the cells in a filament was observed 
and likely the cause of fragmentation. Dolichospermum 
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tolerated the lowest salinity treatment, 7.5 psu (fig. 14B), 
for 8 days, but filaments were not observed in the higher 
salinities in this timeframe. From these observations, this other 
common Lake Okeechobee bloom-forming organism is much 
less tolerant of salinity compared toMicmcyslis. Although 
some of the fragments were stained with SYTOX"' Green 
after 2 days of exposure to the 7.5-psu treatment, this salinity 
does not appear to cause complete mortality, as indicated 
by filamentous colonies that were still viable after 8 days at 
7.5 psu. Dolichospermum circinale did not tolerate conditions 
greater than 7.5 psu. 

Total, dissolved, or calculated microcystin 
concentrations, as total, dissolved, or calculated particulate, 
increased over time and were greater in the salinity treatments 
compared to the control. The amount of microcystin was 
greatest in the dissolved phase at the two highest salinities 
(fig. 8B), indicating that either a greater amount leaked from 
the cells in general or that cellular contents were released 
by dead cells. The particulate microcystin and chlorophyll-a 
give us information about the cellular content of organisms, 
hence we gain a more direct understanding of the cellular 
microcystin response as a function of salinity. The 7.5- and 
I 0-psu treatments contained a greater amount of microcystin 
per unit of chlorophyll, indicating toxin stimulation at these 
concentrations. In contrast, in the 15- and 18-psu salinity 
treatments, the microcystin to chlorophyll ratios were similar 
to or lower than in the control, suggesting the inhibition 
of microcystin at these salinities. Additional experiments 
are needed to determine the mechanisms by which salinity 
stimulates or inhibits microcystin production. 

Summary and Conclusions 

This study documents an overall decline in cyanobacteria 
health in salinity treatments greater than 18 psu. A dominant 
bloom in this system, Micro,y.vtis aeroginosa, was tolerant 
of salinities up to I 8 psu; however, higher salinities caused 
leaking of microcystin from the cells. Dolicl10spenmm1 
circ:i11ale, another common bloom-former in this system, did 
not tolerate salinities greater than 7.5 psu. Both organisms 
produced extracellular mucilage as a protective response 
to salinity, which is a common ecological strategy in 
cyanobacteria undergoing desiccation. At 7.5 psu, microcystin 
increased relative to chlorophyll-a, providing some evidence 
of biosynthesis when M aeroginosa is stressed at these 
salinities. This study indicates that as freshwater cyanobacteria 
are transported to brackish and marine waters, there will be 
a loss of membrane integrity which will lead to the release 
of cellular microcystin into the surrounding waterbody. 
Additional research would be needed to determine the exact 
effect of salinity on this relation. 
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The highest densities of lakes on Earth are In north temperate 
ecosystems, where increasing urbanization and associated chlo
ride runoff can sallnlze freshwaters and threaten lake water 
quality and the many ecosystem services lakes provide. However, 
the extent to which lake salinity may be changing at broad spatial 
scalm remains unknown, leading us to first Identify spatial patterns 
and then investigate the drivers of these pattem.s. Significant 
decadal trends in lake salinintion were identlfled using a dataset 
of long-term chloride concentnitlons from 371 North American 
lakes. Landscape and dimate metrics cakulated for each site 
demonstrated that impervious land cover was a strong predictor 
of chloride trends In Northeast and Midwest North American lakes. 
As little as 1 % impervious land cover surrounding a lake increased 
the likelihood of long-term salinization, Considering that 27% of 
large lakes In the United States have > 1 % Impervious land cover 
around thelr perimeters, the potential for steady and long-term 
salinization of these aquatic systems is high. This study predicts 
that many lakes will exceed the aquatic lite threshold criterion for 
chronic chloride exposure (230 mg L _,), stipulated by the US Envi• 
ronmental Protection Agency (EPA). in the next 50 y if current 
trends continue. 

limnology f chloride I road salt I impervious surface I ecosystem services 

Due to landscape position, lake ecosystems are influenced by 
surrounding terrestrial processes, and their generally long 

water residence times can contribute to the accumulation of 
external inputs and pollutants ( 1 ). Therefore, although lakes 
cover only 3% of the continental land surface (2), long-term 
trends in lakes are often early warning indicators of significant 
local. regional, or global changes (3). One such early warning in
dicator is change in lake chloride concentrations. Naturally oc
curring in freshwaters at low concentrations, chloride is a highly 
soluble and conservative ion that has also been shown to be a 
reliable proxy for chloride-based road salts (typically sodium 
chloride) (4, 5). Although chloride concentrations in freshwaters 
can vary cyclically due to climatic processes, such as extended 
periods of drought (6), elevated chloride concentrations in lakes 
often result from agricultural, industrial, and transportation 
practices (7). Elevated chloride concentrations can have adverse 
effects on water quality and aquatic ecosystems (8-11), including 
both immediate and long-term alterations to community struc
ture, diversity, and productivity (12-14). 

Salt application for de-icing roadways has been recognized as a 
major source of chloride to groundwater (15-17), streams and 
rivers (5, 10, 18, 19), and lakes (7, 9, 20, 21, 22) across north 
temperate climates in North America and Europe. In the United 
States, road salting became a standard practice in the 1940s, and 
road salt sales over the subsequent SO y increased from 0.15 to 
over 18 million metric tons per year (4). In Canada, despite its 

www.pnas.org/cgi/doi/t O. t 073/pnas. t 620211114 

addition to the List of Toxic Substances (23) and the imple
mentation of the Code of Practice for the Environmental Man
agement of Road Salts in 1999, an average of 5 million metric 
tons of road salt per year was applied to roadways between 
1995 and 2001 (23, 24). Following application, road salt quickly 
dissolves and is transported into rivers and lakes through 
leaching and runoff (5, 25). A few studies have characterized the 
negative short tenn or localized impacts of elevated road salt 
concentrations in freshwaters (5, ·15, 25), but there have been no 
large-scale analyses of chloride trends in freshwater lakes. 

Here, we investigate trends in lake chloride concentration, 
using a dataset of long-tenn chloride concentrations in lakes and 
reservoirs in Nonh America. We identify regions of high salini
zalion, where aquatic ecosystems may be at risk, and contrast the 
role of climate versus the anthropogenic practice of road salting 
in driving chloride variability. Lakes included in the dataset were 
required to have at least 10 y of chloride data, a mean chloride 
concentration ~lg L-1 (to exclude brackish lakes), and a surface 
area ~4 ha. The median length of an individual time series was 

Significance 

In lakes, chloride is a relatively benign ion at low concentra
tions but begins to have ecological Impacts as concentrations 
rise into the 100s and 1,000s of mg L -,. In this study, we in
vestigate long-term chloride trends in 371 freshwater lakes in 
North America. We find that in Midwest and Northeast North 
America, most urban lakes and rural lakes that are surrounded 
by > 1 % Impervious land cover show lnaeaslng chloride trends. 
Expanding on this finding, thousands of lakes in these regions 
are at risk of long-term salinization. Keeping lakes "fresh• is 
critically important for protecting the ecosystem services fresh
water lakes provide, such as drinking water, fisheries, reaeation. 
irrigation, and aquatic habitat. 
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Fig. 1. Chloride trends for North American freshwater lakes (circles and squares, n = 371). The states and province Included In the NALR are outlined In black. 
Points are colored by the slope value of linear regression models (red, positive slope; yellow, negative slope; purple, zero or nonsignificant slope). Squares 
denote lakes with at least biennial chloride concentrations recorded from 1985 to 2010 (n"' 56). These LTC datasets are a subset of lakes in the NALR, which is 
a region of dense sampling (n = 284). Upper Inset of chloride time series from 1985 to 201 0 are colored by slope value. Road salt application rates for North 
American provinces and states range from Oto 35 US tons per mile and are shown in blue. No salt application rates were available in areas with hatched lines. 
The lengths of all Individual datasets (dark green} as well as the lengths of LTC datasets (light green) are shown In the lntet histogram. 

21 y. The dataset included lake morphometric characteristics, 
climate statistics on temperature and precipitation, and atmo
spheric sea sail deposition. As a proxy for road salt application, 
land cover metrics were calculated, including road density (26) 
(length of road in a given area (km km-2

) J and percent impervious 
land cover (25) within a 1()0. to 150().m buffer surrounding each 
lake. Road density and impervious land cover represent the best 
proxies for road salt application, given that variability in road salt 
application, both spatially and on a year-to-year basis, prevents 
application rates from being calculated at spatial and temporal 
scales relevant to lakes. 

Lakes in this dataset were not randomly sampled and thus do 
not necessarily represent the distribution of lakes within each 
state or province. To limit sampling bias in this dataset, we fo
cused our analyses on a geographic area with dense sampling 
coverage: a North American lakes region (NALR), which in
cludes Connecticut, Maine, Massachusetts, Michigan, Minne
sota, New Hampshire, New York, Ontario, Rhode Island, 
Vermont, and Wisconsin (Fig. 1). We excluded North Dakota 
lakes from this grouping, as many are part of the Devil's Lake 
watershed, an endorheic (closed-basin) system where water levels 
have risen ~ 10 m since J 992, and therefore, the hydrology is vastly 
different from exorheic (open) lakes (27). Likewise, Manitoba 
lakes were excluded, as many were enlarged or drained during 
hydroelectric construction along the ChurchiU and Nelson Rivers 
(28). Of the 371 North American lakes in our dataset, 284 were in 
the NALR (Fig. 1 ). Mean chloride concentrations in lakes acr~ 
the NALR ranged from 0.18 to 240.8 mg L-1, with a median value 
of 6.0 mg L-1• 

Chloride lime series for each lake differed in the frequency, 
duration, and depth of sampling. We pooled all depth samples 
for analyses, based on observations that chloride concentrations 
track similar trends throughout the water column of most lakes 
and that previous studies of long-term chloride trends have 
shown similarity with depth (7, 29). To reduce autocorrelation 
due to seasonality, we reduced all time series to annual averages. 
To enable comparison of chloride trends across lakes, a linear 
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model was fit to the annual data, where chloride (standardized to 
a distribution with mean = 0 and SD = 1) was a function of time. 
Lakes were classified by simple linear regression models into 
three possible Jong-term trends: decreasing (n = 42, slope < 0, 
P < = 0.01), stationary (11 = 204, slope = 0, P > 0.01), or in
creasing (n = 125, slope> 0, P < = 0.01). Of the 125 lakes with a 
positive trend in chloride, 99 were in the NALR (Fig. l). 

To investigate both linear trends and lime-series patterns over 
a comparable period, any site in the NALR that had at least 
biennial data from 1985 to 2010 was included in a subset of long
term continuous (LTC) data. Clustering the 56 LTC lakes into 
three groupings using a hierarchical clustering analysis revealed 
three characteristic trends in chloride concentrations: neutral/ 
decreasing (cluster 1, n = 16), oscillating (cluster 2, n = 4), and 
increasing (cluster 3, n = 36) (Fig. 1A). Ouster 1 was a geo
graphical mix of Jakes with both decreasing and neutral slope 
trends, cluster 2 lakes were exclusively in Maine and had neutral 
slope trends, and cluster 3 lakes, 21 of which were in Minnesota, 
had predominantly increasing slope trends (35 of 38) (Fig. 2B). 

Potential drivers of increasing lake chloride were first assessed 
by relating slope values to lake, climate, and land'ICape charac
teristics of lakes in the NALR (Fig. 3 A-C). Due to the preva
lence of zero-values in the data, it was not possible to build 
robust log-linear models for most of the landscape characteris
tics. Therefore, we used both classification/regression trees and 
random forests to build predictive models for the NALR data. A 
classification/regression tree and a random forest were created 
for each of three response variables: linear slope, tested as both 
continuous numerical and categorical (positive, zero, negative) 
variables, and hierarchical cluster grouping (J , 2, or 3). Cate
gorical slope was used as a response variable to further remove 
any bias in our linear model application by removing magnitude. 
The motivation for using two approaches and three response 
variables was to improve the accuracy of our analytics, in much 
the same way as ensemble modeling. 

Results of the three classification/regression trees and three 
random forests revealed that impervious land cover and road 
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Fig. 2. (A) LTC lakes (n • 56) with biennial chloride data from 1985 to 
2010 grouped into three dusters using a hierarchical cluster analysis. In 
general, the three clusters show a neutral/decreasing (duster 1), oscillating 
(cluster 2), or increasing (cluster 3) pattern. Thick black lines are GAMs fit to 
all lakes within each duster, to represent the average pattern. (8) Histo
grams display the number of lakes in each duster by llnear slope (yellow, 
negative slope; purple, zero slope; red, positive slope). 

density surrounding each lake were the primacy classification 
splits and the most important predictors for lake chloride trends 
and cluster grouping (Table 1). 

The predictors used in the tree-based models were all static 
variables, meaning values did not vaty with lime. This limitation 
may misrepresent relationships between chloride concentrations 
and drivers that vary on a subannual basis (e.g., precipitation). 
Monthly precipitation data were obtained from the PRISM high-
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re.solution spatial climate dataset, which covers the United States 
at a spatial resolution of 4 km (30). To account for the lag in 
chloride retention in a watershed (19), a LOESS cuive was fit to 
mean monthly precipitation (mm/d) from 1985 to 2010 al each 
LTC site. A correlation between precipitation and chloride 
concentration at each LTC lake was calculated from annual data 
predicted from the LOESS precipitation cucve and the gener
alized additive model (GAM) of chloride concentration. There 
was a strong negative correlation (r1- - 0.71-0.87) between pre
cipitation and chloride concentration for the four Maine lakes 
that group into cluster 2 (oscillating pattern). These four lakes 
are all less than 0.25 km2 and receive ~1.25 m of precipitation 
per year and have no impervious land cover within 500 m. 
Without knowledge of the groundwater hydrology of these lakes, 
it may be that precipitation controls the chloride balance, with 
heavy rains and large snowfa11s diluting the chloride concentra
tions. A strong relationship between precipitation and chloride is 
not evident for lakes that group into cluster 1 or 3 (median-?= 
0.12, range= 0-0.61). 

Of our NALR sites, 44% of freshwater lakes have un
dergone long-term salinization. Positive chloride trends were 
present in lakes with as little as 1% impervious coverage. This 
finding is consistent with studies of US streams that found 
increased chloride concentrations associated with any urban 
land cover (31) or roads (32, 33) and substantiates findings of 
ecological community thresholds associated with low levels of 
catchment urbanization (34). Across the NALR, lakes with 
mean chloride concentrations >1 mg L-1 (mean value of the 
time series) were more likely to be associated with positive 
trends in chloride (Fig. 3D). This suggests that high chloride 
concentrations in this region may be an indicator and warning 
sign of recent salinization. 

If impervious land cover surrounding a lake is a robust pre
dictor of water quality, it is important to understand the 
probability of its occurrence across all lakes within a region or 
country. Using national hydrography and land cover datasets 
for the continental United States, we found that the median 
percent impervious land cover within 500 m of all Jakes greater 
than 4 ha is 0.31% (n = 149,350; Fig. 4). Of these US lakes, 
28% had greater than 1 % impervious land cover in a 500-m 
buffer zone. The density of roads and other impeivious surfaces 
surrounding lakes in US regions where road salt is applied 
should therefore be of high concern. In the NALR, 70% (94 out 
of 134) of lakes with > 1 % impervious land cover in the 500-m 
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Flg. 3. Scatterplob of linear regression slope values versus (A) impervious surface within a 500-m buffer, (8) road density within a 500-m buffer, (C) rate of 
atmospheric salt deposition, and (D) mean in-lake chloride concentration over the entire time series for all NALR sites (n = 284). In all plots, the size of the 
symbol is scaled by lake area. Squares with black borders denote L TC lakes. In A and 8, zero values have been adjusted to fit on the x axis and are highlighted 
in gray. 
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Table 1. Primary node splits from regression/dassifkation tree models and the top predictor from random forest models 

Response variable 

Linear slope, numerical 
Linear slope, categorical 
Cluster, categorical 

Subset of data 

NALR 
NALR 

NALR LTC 

Regression/classification tree primary node split 

Impervious land cover 100 m 
Impervious land cover 500 m 
Impervious land cover 100 m 

Random forest top predictor, variance explained 

Road density 500 m, 50% 
Impervious land cover 500 m 
Impervious land cover 200 m 

Models were built using linear slope (both as a number and a category), ilnd duster category as response variables for NALR takes (all data n = 284 and LTC 
n s 56). Predictors included lake surface area, road demity and impervious lilnd cover (100-, 200-, 300-, 400-, 50[)., 1,000-, 150<kn buffers), mean January air 
temperature, annual precipitation, wet/dry chloride deposition, and distance from the coast. For random forest models using a numerical response variable, 
% variance explained by the model is provided. 

buffer had increasing chloride trends. If this result is extrapo
lated to all lakes in the US NALR (CT, MA, ME, MI, MN, NH, 
NY, RI, VT, and WI), ~7,770 lakes may be experiencing 

elevated chloride concentrations, likely due to road salt runoff. 
This is calculated as 70% of the Jl,104 out of 38,603 lakes in 
the US NALR greater than 4 ha that have >1% impervious land 
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fig. 4. (A) Distribution of impervious land cover within a soo-m buffer of all lakes >4 ha in the lower 48 United States (n ■ 149,350). Blad< squares represent the median 
impef\lious land cowr percentage in each state. Thick hQri~ontal black lines denote the interquartile range of the distribution, and thin bladt. lines extend to t .51imes the 
interquartile range. The vertical dashed line is shown at impervious land surface = 1 %. Cirdes represent lakes induded in this study, colored by slope ~low, negative 
slope; purple. zero slope; red, positive stope). Due to the frequency of zero values on the x axis, drdes are spread out within the gray rectangle. Percentages following y axis 
labels represent the percent of lakes in that state with greater than 1 % impef\lious land CCNer within a 500-m buffer. In states with > 10 lakes present in the dataset. an 
asterisk denotes that the sampling distribution in our dataset-sigriificantly different from stato!wide distribution (Manr>-Whitneytest, P <; 0.05), and" denotes that the 
sampling distribution was not significamly different from stato!wide distribution. (B) Oiloride trends, as represented by linear regression model fits, are shown for four 
states with relatM!ly large sample sizes (New Yori<, Minnesota, Wisconsin, and Rhode Island). The dotted gray line demarca1es the EPA"• aquati<; life criterion of 230 mg L -•. 
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cover within 500 m. We note that data from Wisconsin and Min
nesota are heavily biased toward urban lakes, whereas data from 
Maine, New York, and Vcnnont arc heavily biased toward lakes in 
remole areas. This dataset (Fig. 4) includes lakes from all envi
ronments and should be representative of the Midwest and 
Northeast US region as a whole. 

In North America, specifically in the Midwest and Northeast, 
local salt application leaves freshwater lakes vulnerable lo sali
nization. Of the 284 lakes in the NALR, 26 already have a 
chloride concentration above 100 mg e 1 at their last sampling 
date. The median impervious land cover within a 500-m buffer 
surrounding these 26 lakes is 24.8%, compared with the US 
mean 0.31 %. If a linear relationship between time and chloride 
concentration is extrapolated, 4 7 lakes are on track to reach 
100 mg L -t by the year 2050, and 14 are expected to surpass the 
EPA's aquatic life criterion concentration of230 mg L-1 by 2050 
(Fig. 4B). This is also the concentration at which a deterioration 
in drinking water taste is perceptible. 

Elevated chloride concentrations in lakes can alter the com
position and function of phytoplankton, zooplankton, macro
invertcbrate, and fish communities (1~12, 35). As a consequence 
of salinization, aquatic species richness and abundance may 
decline, which could result in trophic cascades and altered 
water quality and ecosystem structure and function (36). In 
extreme cases. salinization can generate density gradients 
within the lake water column that prevent vertical mixing. 
Permanent stratification can result in anoxia and internal nu
trient and metal resuspension, which decreases lake habitability 
and waler quality (37). All of these ecosystem alterations can 
significantly affect lake water quality, which has millions of 
dollars in economic value (38, 39). 

Our estimate that 7,770 lakes in the US NALR may be at risk 
for elevated chloride concentrations is likely an underestimate. 
as it does not consider regions of heavy road salt application 
where no long-tenn lake data were available, such as Quebec or 
the Maritime provinces of Canada. Many states and municipal
ities are aware of the importance of shoreline management for 
maintaining healthy lakes: however. many shoreline zoning reg
ulations are only enforced within 300 m or less of a lake ( e.g., 
Wisconsin and Minnesota regulate 300 m, whereas Vermont and 
Maine only regulate 76 m). Because impervious surfaces and 
road density within at least 500 m of a lake are associated wilh 
increased chloride in areas that apply road salt, best manage
ment practices should recognize that lakeshore management 
extends well beyond the lake perimeter. Further, many jurisdic
tions lack consistent long-term monitoring programs, which 
provide data for predictive models and can be used to raise 
awareness and inform policy and management decisions used to 
curtail the threat of lake salinization. Oearly, keeping lakes 
"fresh" is critically important for protecting the ecosystem 
services freshwater lakes provide, such as drinking water 
sources, commercial fisheries, tourism, recreation, irrigation, 
and aquatic habitat 

Methods and Materials 
Impervious land coverage at 20- to 30-m resolution was available, for lake. in 
the United Sta1tes as the degree of impervious surface per pixel (0-100%) and 
for Canadian and US lakes as a boolean value (0 or 1) repre~nting whether 
the majority of each pixel was impervious surface. We adjusted Canadian 
values to match US values by using a conversion constructed from pooled 
impervious surface data from the United States (r2 = 0.91, P ~ 0, Eq. 1), as• 
suming that the relationship between boolean and percent impervious 
classifications would be similar in the United States and Canada: 

Revised Impervious Surface= Impervious Surface as Boolean(Canada)•0.388 

(1) 

Using log-transformed, nonzero values (n = 302). we found that the means 
of impervious land cover across seven buffer sizes (100-500, 1,000, and 
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1,500 m) were statistically equal (Bartlett Test for homogenous variance 
P = 1; ANOVA F = o. 18, P = 0.98). For road density (n • 435), this was only 
true for buffer sizes of 400 m through 1,500 m (Bartlett Test P .. 0.11; 
ANOVA F • 2.58. P "' 0.052). Median road density across our 371 lakes 
decreased from 3.2 km km-2 to 1.9 1cm 1cm- 2 as the buffer size Increased 
from 100 to 1.500 m. Because the variability in road density and impervi
ous land cover was much gre11ter between lakes than for a single lake 
within a range of buffer sizes, the choice of buffer size was not a de
termining factor in this analysis. Therefore. for most analyses we present 
road density and impervious land cover estimate. within a 500-m buffer of 
each lake, and these generally represent average conditions. 

Road salt (as sodium chloride) application rates were difficult to find at the 
local or regional level. If available, the rates were typically published as single 
values of average annual use or only included data for a single year. The best 
available data were at the state, provincial, or county level. In the United 
States. state-level highway data were obtained from the 1991 National Re
search Coun( il published report on salt use (40). individual Department of 
Transportation reports [CT (41), KS (42), NC (43). PA (44), Rl (45)1, and by 
contacting individual states (NO). Many of these estimates were conserva
tive, with much higher values being cited in recent years for some states, 
including IA (46). ME (47), and WI (48). Canadi,m provincial salt application 
rates were calculated by dividing metric tonnage per year (49) by the 
number of lane miles per province (50). All road salt data are presented in 
units of US tons per lane mile. State- and provincial-level application rates 
were multiplied by road density to give an approximation of potential road 
salt loading for North American lakes. 

LTC lakes were fit with a GAM to predict chloride trends from 1985 to 
2010 at a regularly spaced time interval. GAMs were fit using the mgcv 
package in R (v.1.&-12 (51)1 using standardized chloride data and allowing le 
(basis dimension for smoothing term) to vary for each penalized thin-plate 
regression spline. A hierarchical duster ,malysis was performed on the LTC 
time series to test If similar temporal patterns in chloride concentrations 
were present across multiple lakes. We used Ward clustering, under which 
dissimilarities were squared before clustering. on a dissimilarity matrix 
constructed from Eudidean distances [R package: TSclust v. 1 .2.3 (52)). We 
performed a le-means clustering on the l TC data and visually identified the 
optimal number of clusters to be three, based on a sum of squares screen 
plot. No distinct trends were expo~d by moving beyond three dusters. 

Two statistical techniques were used to build predictive models: 

i) Ctassification/regre.sion trees IR package: rpart v.4.1- 10 (53)]. Regression 
trees were split using the ANOVA method. which maximizes the sum of 
squares between groups. Classification trees were used only when clus
ter group was the response variable and used the Gini index as the 
splitting criterion. 

ii) Random forest IR package: randomforest v.4.6-12 (54)1. 

Static predictor variables sourced from the dataset were lake area, road 
density, and percent impervious land cover (100-, 200-. 300-, 400-, 500-, 1 ,000-, 
and 1, 500-m buffer) surrounding each lake, January mean monthly air 
temperatures, mean annual precipitation, distance to the coast. and mean 
annual sea ~It deposition. 

To assess the potential for salinization of lake. at the country scale, we 
calrulated the percent impervious land cover in 500-m and 1,000-m buffers 
for all lakes <!4 ha in the United States, using shapeflle. from the National 
Hydrography Dataset (n = 152,199) and the 2011 US National land Cover 
Database Percent Developed Impervious layer (55). 

Analytical scripts are available from the corresponding author. 
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Abstract 

Freshwater salinlzation is an emerging environmental filter In urban aquatic ecosystems that receive chloride road salt 
runoff from vast expanses of impervious surface cover. Our study was designed to evaluate the effects of chloride 
contamination on urban stormwater pond food webs through changes in zooplankton community composition as well as 
density and biomass of primary producers and consumers. From May - July 2009, we employed a 2x2x2 full-factorial 
design to manipulate chloride concentration (low"" l 77 mg L -l Cl-1hlgh = 1067 mg L - i en, gray treefrog (Hy/a versicolor) 
tadpoles (presence/absence) and source of stormwater pond algae and zooplankton inoculum (low conductance/high 
conductance urban ponds) in 40, 60~L mesocosms. Road salt did serve as a constraint on zooplankton community 
structure, driving community divergence between the low and high chloride treatments. Phytoplankton biomass 
(chlorophyll la] µg L -•) In the mesocosms was significantly greater for the high conductance inoculum (P<0.001) and In the 
hlgh chloride treatment (P::a0.046), whereas periphyton biomass was significantly lower in the high chloride treatment 
(P = 0.049). Gray treefrog tadpole time to metamorphosis did not vary significantly between treatments. However, mass at 
metamorphosis was greater among tadpoles that experienced a faster than average time to metamorphosis and exposure 
to high chloride concentrations (P= 0.039). Our results indicate differential susceptibility to chloride salts among algal 
resources and zooplankton taxa, and further suggest that road salts can act as a significant envlronmental constraint on 
urban stormwater pond communities. 
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Introduction 

Regional and local factors such as dispersal, competition, timing 
of colonization events and environmental ftlters in concert 
determme community composition [I ). In particular, environ· 
mental constraints can present very stressful conditions, such as 
high pollutant loads 01· changes in hydropc1iod, that exceed 
species' tolerances and prevent successful colonization to new 
habitats (1-2]. Envil'onmemal constraints or stressors, as detailed 
and studied herein, refer to anthropogenic influences to aquatic 
ecosystems. In systems that experience fluctuating environmental 
stress, such as pulses of contaminant load'!, food web dynamics can 
be vety cyclic when .specie.~ are wdl adaptrd to .specific abiotic 
conditions. Species adapted to oppositt ends of the contaminant 
spectrum will be imermittemly dominant within rhe community as 
the environment changes or they may even be lost from the system 
com1>letely (1,3]. However, speciei that are able to withstand 
intense environmental stresses may do so at the C.'<pcnse of being 
lc.s.s competitive when biotic factors regulate community compo· 
sit ion [ 4] . Pollutants of tising concern can serve as en\'ironmcntal 
filters by limiting community composition to those species that are 
able to withstand the srress. In human dominated landscapes, 
enV'lronmental coru;tta.inlS may be the prevailing local factor in 
determining communily assembly. 

PLOS ONE I www.plosone.org 

The importance of environmenlal constraints in structuring 
aquatk communities ha~ been emphasized within the last decade 
as concerns of habitat alteration and degradation continually 
increase. Studies of freshwater zooplank1on communities show 
that variability in water chemistry is often the best prcdicto1· of 
community composition. Gradients or changes in pond turbidity, 
hydroperiod, salinity or conductivity and pH can result in distinct 
zooplankton as.~mblages (-'>--9}. Similar water quality parameters 
are reported as main fac1ors in community assr,mhly among 
diatoms [ I 0) , phytoplankton { 11), aquatic invertebrates (6) and 
amphibians (4). To better predict communit)' composition in 
rapidly changing landscapes, gaining a beuer understanding of the 
relationship between specit's tolerance th1·esholds and rcle\'ant 
environmental comrraims is essential. 

Across the northeast U ni1cd States, freshwater salinization is 
becoming a year-round phenomenon due 10 long-term s!Orage 
and lrnnsport of dissociated road salt ions (qi;., chloride, sodium, 
magnesium) in groundwater and soils [12-13]. This emerging 
environmental contaminant is of particular concern in urban art>as 
whet'<' na1m·al wetland acreage continues to decline and man
made stormwaler ponds are common watershed features [16]. 
While stonnwata dc:.tt-ntion ponds arc designed to accumulate a 
myriad of conlaminams, recent resca,·ch has highlighted the 
susceptibility of these urban aquatic ecosystems 10 road salt deicers 
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resulting in freshwater salini?.ation [17]. An unintended conse
quence of installing numcrom stonnwater detention pond, i, that 
many organisms have been documented making use of these man
made habitats despite their extremely poor wate,· quality (18-24-
and others]. Given their position within urbanized landscapes, 
storm-water detention ponds present a unique system for exploring 
road salts as an environmental constraint on aquatic community 
structure. 

Road salt exposure at sub-lethal concentrations can !"<'Sill! in 
significant direct and indirect effects within a community, as well 
as alter ecosystem s!n.lcture of freshwater habitats. Van Meter 
ct al. (25) obtained alga.-, zooplankton and frogs from pristine: 
wetland communities and 1·cportcd a decline in zooplankton 
densities in experimental pond mesocosms at cl1lo1;de concentra
tions kno\\11 to be sub-lethal to gray treefrog larvae. As a result of 
the loss of this algal graur from the ecosystem, gray m:efrog la1vae 
gained acce:..s to algal resource., and metamorphosed faster and at 
a larger mass (25]. Our cun·ent study C.'l:pands on this pre\-;ous 
work by considering the potential for adaptation and altered 
community structure among urban stormwater pond communities 
thac experience high chlo1idc lcvcb year-round. Recent work by 
Petranka and Doyle (26] indicated that road salts can alter 
seasonal pond communities in favor of salt tolerant insects such as 
mosquitoes, which may serve as competitors to larval amphibians 
and zooplankton. Jose de Paggi et al. (27] described unique 
zooplankton rnmmunities between the inlet and outlet of an urban 
storm\\·ater pond receiving chloride inputs, and Olding [28] found 
distinct algal assemblages between st01mwatcr ponds retaining 
clilferem chloride concentrations. Given d1at road salt contami
nation is a rising concern to freshwater ecosystems and differential 
susceptibility exists among aquatic organisms to d1ese contami
nants, exploring patterns in stormwater pond communities is 
essential in understanding the ecology of the urban landscape. 

While sevt'ral smdies have <'Xplored the effects of chloride 
contamination on pond populations and communities, none have 
evaluated such clfecu in habitats experiencing perpetual distur
bance through contaminated runoff. 11,c purpose of this study was 
to evaluate the impact of a hypothesized environmemal ronsn·aint, 
road salt Qow and high chloride treatments), on the eommm1ity 
structure in experimental stormwater pond systems assembled 
from different colonist pools (i.e., zooplankton and algal inoculum 
source) and in the presence of a major biotic factor, gray treefrog 
(H_J·la oemcow,) tadpoles. While previously published studies ha,•e 
explored experimental ,·oad salt dlccts on pristine pond commu• 
nities [25-26) and have surveyed community structure in stom1-
water ponds with high chloride levels (27- 29] as detailed above, 
om· expe,;ment was designed to evaluate whether chloride salts 
sc1vc as an environmental sl.rCssor lo pond communities 1h1;ving 
in urban ecosystems where chloride levels are consistently elevated 
for much of1.he yeai·. Our hypoth.-.sis was 1.hat road salt inputs do 
st'rve as an important environmental consrraim on pond 
communities and that urban pond communities experiencing 
continual sal1 stress would contain a species pool that is more 
toleram of elevated chloride. 

Materials and Methods 

Ethics Statement 
1l1is rescarrh was apprO\·ed by die University of Maryland 

Baltimore County lnstitutional Animal Care and Use Committee 
(protocol #CS0702 I 0710) and c,mic;d out in aceordancc: with the: 
Association of Ichthyologists and Hc1pctologists Guidelines for 
Use of Live Amphibians and Reptiles in Field and Laboratory 
Research. Pei-mission lo collect gray tn-efrogs for chis study was 
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given by the Ma1yland Department of Nann-al Resources 
(Scientific Collecting Permit # 46138). Collection of periphycon, 
phytoplankton and zooplankton did not requin: specific penni,
sions as these samples were obtained from public stormwater 
pond~. This srudy did not involve the usr. or collc-:cuon of 
endangcred or protected species. 

Our experimental design was a 2x2x2 full factorial (Table I) 
wid1 a c:hlo1ide treatment as an enviro11me111al effect \11igh, low), 
tadpole lrt'atment as a biotic effect (present, absmt), and algae/ 
zooplankton inoculum treatment a, the colonist pool Qow 
conductance pond, high conductance pondJ applied randomly to 
4-0 polyethylene mesocosms, each 600 L in volume. 1l1ese 
m.-.socosms were an·anged in a 5x8 grid in a grassy, open field 
at the University of Maryland, Baltimore County (UMBC), 
Baltimore, Maryl,md, USA. Th~ optcn fidd prO\;d,.d uniformity 
in tl1c amount of an1bient light, y,fod and rain that the mcsorosms 
received over the course of the study. On !'\fay 6-7, :1009, we filled 
the mesocosms wid1 tap waler and allowed the water to age for 
24--48 hours before adding 12.5 g of rabbit chow to supply 
nutrients, 95 g of dry leaves ( Qytreus sf-) to provide cover, and I 0 
unglazed ceramic tiles, each I 0'.-1. 2 cm', a.• a surface for pet·iphyton 
colonization in all mesocosms. We obtained inoculum for 
periphyton, phytoplankton and zooplankton from two stormwater 
detention ponds in the Red Run Watershed, Owings !\fills, 
Dahimore County, Maryland These ponds were pai1 of two 
stonnwater detention pond sun·eys between 2007- 2009 (ponds 
E94- and H85; [29-30]. Gallagher el al. (30] analyzed sediment 
samples for trace metals and polycyclic aromatic hydrocarbons 
and water samples for major ions in 68 s1onn\\·ater ponds in tl1e 
Red Run Watershed, including the two ponds used in this study A 
strong con-elation between chloride ions and conductivity was 
ro,ported for all ponds sampled [30]. Pond E94 was classified as 
having a low conductance {average specific conductance from 
April - June 2009 = 133± 15.5 (SE) µS, n = 4j while pond H83 was 
classified as having a high eonductai1ce (average specific conduc
tanlc from April - June 2009 = 1924± 303 (SE) µS, n = 4; [25]. 
Hdm·o, adding to the mcsoco.,ms, we liltcred the pond water 
inoculum through a 500 µm sieve lo remove larger 111\'ertebrate.~ 
and debris. We added 5 L of low conductance inoculum to 20 
mesocosms and 5 L of high conductance inoculum to the 
remaining 20 mesocosms on May 8, 14 and 20, 2009 for a total 
of 15 L to ~ach mesocosm. ,ve covered each mtcsocosm with 60% 
shade cloth, secured covers 111ith drawstrings lo prevent insect 
colonization, then allowed I.hem lo remain undisturbed until June 
7, 2009. 

This study was designed to be sublcthal to grny trccfrog (H_J,fn 
11(1,icolor) larvae; therefore, the higher chloride concentration used 
rdlcctt'd the uppermost limit for successful emb,yonic and larval 
smvival as determined by Brand et al. (31]. The sconnwater ponds 
used to collect inoculum wne representative of those in Red R1111 
Watcrshr:d tliat can support successful amphibian development 
and survival [23]. We measured spcctfic conductanc~ (µSJ and 
temperature (0 Cj for each mesocosm 3 times between June 6 and 
July 21 (study day 0, 24 and 45), 2009 using a YSI-85 handhdd 
probe. Specific conductance of the aged tap water added to each 
mcsoco~m befo1·e chlo1ide addition was 260 µS (fiR.5 mg L - , Cl-) 
(for chloride-conductivity equation see Karraker (32)). On May 8, 
2008 we oven-dried granular sodium chloride (99% NaCl) at 30°C 
for two hours, then added 89. i g NaCl to 20 mesocosms receiving 
the low chlo1-idc: treatmc;nt and 823.8 g NaCl to the remaining 20 
mesocosms receiving the high chl01ide 11·eatm .. nt . This resulted in 
a final chloride conccntrntion of 177 .2 mg L - I in 500 L of water 
and average specific conductance of675.3:!:4.3 (SE) µS for the 20 
mesocosms receiving the low chloride treatment and a final 
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Table 1. 2 x2 x2 factorial design applied to 40 outdoor 
mesocosms (n = 5 per treatment combination) with a road salt 
treatment (low or high), tadpole treatment (present or absent) 
and lnoculum treatment (collected from low or high 
conductance stormwater pond). 

Mesocosm # Road Salt Tadpoles lnoculum Sourc .. 

8.20,22.30.31 Low Absent Low 

7, 14,21,27,35 Low Present Low 

2,9, 16,33,40 Low Absent High 

3,6, 1 S,29,32 Low Present High 

S,11,18,24.37 High ~nt High 

1, 12,25,34,38 High Present High 

10,13,17,26,39 High Ab,ent Low 

4, 19,23,27,36 High Present Low 

doi:l 0.1371/journal.pone.0090168.tOOl 

chloride rnncemration of 106i mg l -i and average specific 
conductance of 3016±21.9 (SE) µS for the 20 mcsocosms 
receiving the high chloride treatment. 

On May 29, 2009 wc coUcctcd 5 amplcxcd pairs of gray 
trccfrogs (IIJ•fu cmi<olo,) from a stonnwatc1· detention pond in the 
Red Run Watershed and transported them to UMBC in pond 
water collee1ed from the breeding site (specific conductance 
270 µS). After oviposition was complete, we removed adult 
U'eefrogs and allowed the embryos to develop in aquaria until 
they reached Gasner stage 1 7 (33]. To mix clutches, we 
transfen·ed all treefrog lal'\'ae into three large plastic bins filled 
with 50 L of aged tap warer (specific conductance 315 µS). 
Treefrog larvae were reared in these bins until they reached the 
free feeding stage (Gosner stage 25; (33]). On June 7, 2009 (day 1), 
we added 30 gray trecfrog (Hy/a fltfsuoiorj tadpoles (Gosncr stage 
25; (33]) to the 20 mesocosms assigned the tadpole t.reatment. 

The first gray trcefrog metamorph emerged from the experi
mental mesocosms at day 25 CTuly l, 2009) after tadpole addition 
to the mesocosms. After emergence of the first metamorph we 
pe1-fonned daily checks for metamorphs until the study was 
terminated at day 54 (July 30. 2009). Upon emergcnc-e , all 
mctamorphs were housed in the laboratory at UMHG until tail 
resorption was complete (Gosner sta~e 46), at which point all 
individuals were ,,·eighed. On the last day of the smdy, we 
collected, measured wee weight and staged [33] any remaining 
tadpoles in each mesocosm. 

We analyzed both periphyton and phytoplankton samples for 
chlorophyll {a] concentration {µg l 1

) using the non-acidified 
chlorophyll [a] module on a T1ilogy lluorometer ['.-14] . On days 'I, 
24 and 45 (June 9, Junr 30 and July 21, 2009), w.- coll.-cted 
periphyron samples from each ml"socosm by scraping the entire 
surface of one ceramic tile and b1inging the sample to a tOlal 
volume of I 00 ml using distilled water. We ,·acuum filtered a 
25 ml subsample onto a 47 mm Whatman GF/F (35]. On days 
\ 2fi and 47 (June 11, July 2 and July 2'.l, 2009), we collected 
phytoplankton samples by submerging a I 27 cm diameter P\'C 
tube spanning the entire depth of the water column in three 
haphazard places witJ1i.n each mesocosm. We then filtered I 00 ml 
of the resulting compositc water sample onto a 4 7 mm \\'batman 
GF IF. We stm·cd all liltcrcd pc1iphy1on and phyloplankton 
sample~ in 90% acetone in the dark at 4 °C for a maximum of 9/i 
hours before analysis. 
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,vc collected 7ooplankton samples on day 47 by submerging a 
5. l cm diameter PVC tub,: vi:rtically into the water column 
making sure 10 sampk the entire depth of thr mesocosm and 
collecting 2 J. of water. \Ve poured this wale•· sample through a 
63 µm sic.-ve and stored zooplankton samples in 80% ethanol. To 
es1ima1e moplankton density, we standal'<foced the volume of each 
mtcsocosm sample by bringing total volume to 500 ml. using 
distilled water. We homogenized the 500 mT, sample by stirring 
with a plastic pipt'lte, and then viewed I 0, 2 m T. subsamples undr1· 
a compound microscope using a I mm2 gridded Sedgcwick 
Rafter. We sorted and counted the zooplankton into the following 
grnups for density estimates: adult copcpods, copepod nauplii 
Guveniles), osrracods, rotifers and daphnia. To estimate zooplank
ton species composition across treatments, we further identified 
zooplankton to order or family, and in some occasions to genus 
and speci<'s when possible. For species identification, we brought 
each sample to a total of 50 mL and viewed I, 2 ml subsamplr to 
generate a species area curve for each mcsocosm. 

We measured dissolved oxygen (mg L -I) on one sampling date, 
day 24, using a YSI 20 handheld meter. Although we cannot rule 
out large changes in dissolved oxygen or pH over the course ofthc
smdy, our pr..,vious research in these artific-ial pond sys1erns 
suggested there would be no d,·amatic shifts in either of these 
parameters and no systematic shifts with our smdy treatments 
(25). Given the high nitrogen content of waste released by 
developing tadpoles [36], we- also collected water samples on day 
45 to obtain nitrate estimates. We filtered water samples using 
25 mm Whatman GF/F, prepan:d samples using laMotte 
Nitrogen kits and analyzed for absorbance (AB) using the 
absorbance module on a Trilogy 0uorometer (34]. To obtain 
final nitrate estimates in mg L - 1, we made sodium nitrate 
standards and crc-ated a s1andard curve of sodium nitrate (g 1,-1

) 

versus absorbance. 

Statistical Analysis 
,ve performed all stallstical analyses related 10 algal biomass 

and zooplan.kton density, as well as tadpole time to and mass at 
metamorphosis, in SAS version 9.1.3 {37]. To determine the. 
effects of the tadpole, chloride and inoculum treatments on 
phytoplankton and periphyton we used a repeated measures 
analysis of variance (RMANOVA} with compound symmetry 
covariance structure to account for any correlation among 
l"Xperimental units. ,ve used a 3-way analysis of variance 
(ANOVA) to determine the effects of tadpole, chloride and 
inoculum U'eatments on zooplankton density. All periphyton, 
phytoplankton and zooplankton data was log1u trausfonned to 
maintain nonnality and homogeneity of variances. \Vhen neces
sary, we grouped residual variances by treatments using the 
GROUP option in PROC MIXED following the method ofl1udl 
et al [38]. We perfmmed a logi,;ti,; regression using PROC 
GENMOD to assess the impact of thr: chloride u·eaU'nent on 
percent tadpole survival. We used the scale= deviance option 
"~thin PROC GENMOD to handle over-dispersion of data, Mass 
at metamorphosis among gray treefrogs was analyzed using 
analysis of covariance (ANCOVA) with chloride and inocnlum 
u·eaU'nent modelled as a class variable and time to metamorphosis 
as a continuous variable. Time to ml'tamorphosis was analyzed 
using a Generalized Linear Model (GLM) with dtlmide and 
inoculum lreatment modelled as a class ,~.itiable and survival as a 
continuous variable. \\'hen smvival was found to have no 
significanl effect, time to metamorphosis was analyzrd using 
ANOVA. 

To evaluate any effects of dtl' tadpole, chloride and inoculum 
treatments as well a.~ study day on conductivity, tempera ture or 
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dissolved oxygen we performed fac101ial ANOVA \,ith T}pe 3 
Sums of Squares analyses using the aovO and dropl(l functions in 
R statistical computing environment [39]. To determine if 
chloride se1vcd as an environmental constraint on zooplankton 
community compo~ition, we also perfonn.,d analyses in R. "'e 
apprnach.-d d.llalyzing zooplankton community comprnition in 
two ways. First, we examined compositional diverg .. nce using the 
adonis0 fimction 011 a Bray-Curtis dissimilarity matrix. This 
analysis is a non-parametric permutation ~L\NOVA that 
detc1mincs if dissimilarity was related Lo the facto,fal design. 
Second, ~ince we hypothesiz.,d tha1 road ~alt ~crved a~ a significant 
consu-aint on zooplankton communities, we analyzed nm1ovcr, or 
variation in community structure among mesocoms within and 
across treannents. TI1is was canied out using the hetadisper0 
funcrion in R, which is an analysis of multivanatc homogeneity of 
group dispe1·sions, an analogue of the univaiiatc Lcvcnc's test for 
homogeneity of Ya1ianee (40]. If the presence of deicer is an 
emironmental filter, variarion in community structure, or 
taxonomic turnover, should be lower among mesocosms receiving 
road deicer. 1l1is procedure is a permutation test based on 999 
randomizations, resulting in a p-value assoi;iated with an F-test 
compa1ing the two salt treatment groups. Results were visualized 
using non-metric multidimensional scaling based on the Bray
Curtis dissimilarity mallix. Poims closer together represent 
communities more similar in taxonomic composition 1han those 
further apart. 

Results 

Abiotic Environmental Variables 
Specific rnnductance (µS) in both the low and high chloride 

treatments remained stable over the duration of the study, with 
some minor dilullon across the study period due to periods of 
hca,'Y rainfall (Low "" 5fill:t6.7 (SE) µS; High= 211.'>fi:t 14.7 (SE} 
µS). Mean spi:cific cond\\ctance (µS) and water temperature (0C) 
measured three times between days O and 45 are reported in 
Table 2 along with dissolved oxy~en (mg L -I) as measured once 
on day 24 and nitrate (mg L - ) values measured on day 43 

Table 2. Mean abiotic environmental variables measured in 
all mesocosms (n = 20 per chloride treatment) from study days 
0-47± standard error. 

Envlronrnanr■I Varlable Low High 

Specific Conductance (j.151 

Day 0 675.5:!:4.3 3016:!:28.7 

Day 24 536.5 :!;3.1 281S:!:16.B 

Day4S 513.8:!: 2.9 2705:!:16.9 

Water Temperature !'0 

DayO 22.2:!:0.1 21.9:!:0.I 

Day 24 25.S:!:0. l 25.5:!:0.0 
Day 4S 26.3:!:0.l 25.8:!:0.1 

Nltrall!S (mg/I.) 

Day 4S <:0.003 <0.004 

Dissolved Oxygen (mg/I.) 

Day 24 5.2:!:0.2 53:t0.2 

doi:10.1371/journai.pon@.0090168.t002 
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(Table 2; Table SI). There were only 11omi11al concentrations of 
nitralc present in the mcsocosms at lhe end of lhc sludy. 

Phytoplankton and Periphyton Biomass 
Phytoplankton was 29% mor" abundant in the high chloride 

treatment relative 10 the low chlo,ide treatment (RMANOVA 
chloride main effect; Tab\t 3; Table S2) and 33°/n greater in 
mesocosms recei\iug inoculnm from the high conductance 
sconn\\·atcr ponds as compared to ponds receiving inoculum from 
the low conductance storn,water ponds (RMANOVA inoculum 
main effect; Table 3, Fig. IA). Neither the tadpole u·eatment 
(RMANO\'A tadpole main effect; Table 3) nor sampling date 
(RMANO\'A sampling date main .,ff.,ct; Tablr: 3) had a ~ignificant 
main r:ffr:d on phytoplankton bioma,s. There.- was a significant 3-
way interactive effect of chloride u·catment, inoculum source and 
sampling date on phytoplankton (RMANOVA chlo1·ide x inocu
lum x date effect F=4.68~,fi4; P=0.0126). On the first sampling 
date, phytoplru1kton biomass was much lower in the low chloride, 
low inoculum u·eatmenl relative to all other chlmide and inoculum 
lrcalmcnls (mean phytoplankton biomass: day l low chlmide, low 
inoculum = 9.11 µg L - ; low chlotide, high inornlum = 28,28 µg 
L- 1

; high chlo,ide, high inoculum = 23.62 µg L-\ high chlmide, 
low inoculum = 27.25 µg L - 1). This trend continued throughout 
the second and third sampling dates for the low chloride, low 
inoculum treatment relative to the high chloride, high inoculum 
treatment (mean phytoplankton biomass: day 2 low chloride, low 
inoculum "' 12. 72 µg L - I; high chlo1ide, high inocu
lum .. 28.14 µg L -\ day 3 low chloride, low inoculum = 11.13 µg 
L - 1; high ehlo1idc, high inoculum = 18.33 µg L - 1

). 

Periphyton biomass was 15% greater in the low chloride 
treatment than tJ,e high chloride treatment (RMANOVA chloride 
effect; Table 3; Table S3). In the mcsocosms where tadpoles were 
presem, pc1iphyton biomass was 28% lower than in the 
mesocosms without tadpoles (RMANOVA tadpole dfect; 
Table 3). lnoeulum source had no significalll effect (RMANOVA 
inoculum effect; Table 3, Fig. IB). Periphyton biomass differed by 
sampling date (RMANOVA sampling date effect; Table 3) and 
there was a significant interaction between tadpole treatment and 
sampling date (RMANOVA tadpole " sampling date effect 
F = 7.6i2.M; P = 0.001). Pe1iphyton was least abundant mid-way 
through the snrdy onjnnc 30 (day 24), and this decline was most 
apparent in the mesocosms recc:-iving high chloride, tadpoles and 
high conductance inorulum treatment (mean periphyron biomass: 
day 2 "' 216.64:t 17.61 (SE) µg L- 1

, day 24= 86.32:!:30.74 (SE) µg 
L - '; day 45 = 93.26:!:2l.37 (SE) µg L -•day). 

Zooplankton Density & Community Composition 
Total zooplankton density was signifii:antly affected by the 

chloride treaunent (ANOVA chloride cm•ct; Table 3} but not by 
the tadpole (ANOVA tadpole effect; Table 3) or inocu.lnm 
(ANOVA inoculum effect; Table 3J treannents. Total zooplank1on 
density was 80% greater in the high chloride treatmem relative to 
the low chloride treatment, largely due to an overwhelming 
abundance of rotifers in the high chloride treatment (sec details on 
community composition m-low). None of the interactive effects 
between chlo1ide, tadpole and inoculum treatments were signif
icant \\ith respect lo total zooplankton density (ANOVA; Table 3). 

Acrnss all treatments, we identified four rotifer families and 2 
genera {family Brachionidac (genus Br<Ul1wrws and li.'trattUa), 
Synchactidac, Notommatidac: and Lccanidar.), two copcpod ordc;rs 
(Harpacricoid and Copepoid) and fonr families of cladocerans 
belonging to sc,·en genera (family Sididac (genus Dipl1a1Josoma), 
Daphniidac (genus Ceriodaphnia, Su11ouphalus, Scaplwltberis and 
Daphnia), Chydoridae (genus Clgdrous) and Moinidae (genus Moina}) 
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Figure 1. Mean phytoplankton (Al and perlphyton (B) biomass (measured es chlorophyll (a) concentration In µg L- 1 ) across 
chloride (low/high), tadpole (absent/present) and pond lnoculum conductance level (low/high) treatments (n = 5 per treatment 
combination) over the duration of the study. Open bars represent low pond inoculum conductance levels and shaded bars represent high 
pond lnoculum conductance levels. Asterisks indicate a statistically significant difference (p <:0.0S) between low and high chlorlde treatments using 
RMANOVA. Error bars represent standard error. 
doi:10.1371/journal.pone.0090168.9001 

(Table S4). We did not identify osrracods or copepod nauplii 
0uveniles) beyond orde1·. The zooplankton community iu the high 
chloride treatment wa.s dominated (93% of total zooplankton) by 
the l'Otifcr family Brachionidac (3586 individuals belonging to 
family llrachionidae out of 3853 total zooplaukton individuals 
counted in the high chloride rreatment) (Fig. 2). Within this family, 
Brachionus plicaJi/u.s, a species common to salt and brackish waters 
[41], was the most abundant (data not shown). In contrast, the 
Brachionidae on ly accounted for 27% of total zooplankton 
community composition in the low chloride treatment (103 
indi\'iduals belonging to family Brachionidae ont of 3 i9 total 
zooplankton individuals counted in the low ch101ide treatment}. 
Ostracods, cladocerans, copepod aduhs and nauplii and other 
rotifers were much more abundant in the low chlonde ~ atment 
relative to the high chlmide ll'eatment (Fig. 2). 

The addition of chlmide lo the mcsocosms rcsuhcd in a 
~ignificant divergence in zooplankton community compo~ition 
(chloride effect F1.:1h = 22.5; P-z. 0.001). However, neither the 
inoculum source nor the tadpole trea tment played a role in d1iving 
zooplankton community composition (inoculum effect F,.,6 = 1.32; 
P - 0.204 and ta.dpole effect F ,,30 = 1.04; P=0.320). Similarly, 
there were no interactive effects between the chloride, tadpole and 
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inoculum source treatments on the zooplankton community (all 2-
and J-way interactions P>0.05}. 

Zooplankton community composition within chlonde u·cat
mmts was much more similar (llray-Curtis index High:
High = 0.468; Low:Low;:; 0.666) than between chloride treat
ments (Bray•Curtis index values High:Low ;:; 0.886). Furthennore, 
tltl"rc was a siguificam difference in zoopla.nkton species rumover 
between the high and low chloride treatments (F t.s~ = 9. i 64; 
P-z. 0.003) suggesting high eh\01ide seivcd as a stTong environ
mental constraint on taxon membership among mesocosms, and 
thus lower compositional turnover rate (Fig. 3). NMDS analysis 
n:sults in 3-axes requiiing an acceptable stress h:vel of 0.159. Axi,; 
l is plotted against axes 2 and 3 separately, as visualizing axes 2 vs 
3 is redundant. 

Tadpoles Survival, Mass at and Time to Metamorphosis 
A,·cragt: gray treefrog sutvival across all mesocosms was 90~._. 

Neither chloride (X2 df= I; P= 0.3 I 75) 1101· inoculum (x2 df- I; 
P= 0.8853) had an clfect on s11ni,·al. Mass ar and rime to 
metamorphosis we,·e n ot affected by mn-ival when used as a 
covariate, therefore survival was removed from the final analysis 
(!"able S5). TI,ere was no siguificam effect of chloride, inoculum or 
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Table 3. Repeated measures analysis of variance (RMAVNOVA) with compound symmetry covariance structure on mean values of 
log,0 transformed phytoplankton abundance and periphyton abundance and analysis of variance (ANOVA) on mean values of 
log10 transformed total zooplankton density. 

Dependent Variable 

Effect Phytoplankton Pertphyton TotalZoopfankton 

Chlorldo 

df 1,32 1,32 1,32 

F 4.31 4.19 20.56 

p 0.046 0.049 <0.0001 

Tadpole 

df 1,32 1,32 1,3 

F 1.64 27.35 0.41 

p 0.209 <0.0001 0.525 

lnoculum 

df 1.32 1.32 1,32 

F 14.6 0.04 0.40 

p <0.001 0.848 0.533 

Chloride x Tadpole 

df 1.32 l,32 1,32 

F 0.00 2.56 3.63 

p 0.999 0.119 0.066 

Chloride x lnoculum 

df 1.32 1,32 1,32 

F 3.23 2.15 0.00 

p 0.082 0.152 0.999 

Tadpole x lnoailum 

df 1,32 1,32 1,32 

F 0.03 0.72 0.01 

p 0.862 0.401 0.937 

Chloride x Tadpole x lnoculum 

df 1,32 1.32 1.32 

F 1.34 0.43 1.67 

p 0.2S6 0.517 0.206 

Sampllng Date 

df 2,64 2,64 

F 1.9 10.69 

p 0.1581 <0.0001 

df=degrtts of freedom; f:f-ratio; P=p-value; values In bold Indicate statistical significance (p<0.05). 
dol:10.1371 /journal.pone.0090 l68.t003 

the interaction between chloride and inoculum (chloride eff<·ct, 
inoculum effect, chloride x inoculum effect; Table 4) on days to 

metamorphosis. 
\Vlu:n da)'ll to metamorphosis wai; used as a covariah:, 1hcrc wa,; 

a significan1 effect of both chloride (chloride efTec1; Table 4) and 
tJ1e imeraction between chloride and days 10 me1amorphosis 
(chloride x days to metamorphosis elfcc1; Table 4) on ma.ss al 
metamorphosis. TI1e higher chloride concentration in tJ1e 
mesocos1m increased mass at metamorphosis by 8.5%. This 
chloride effect was only significant, howcvc,·, for tadpoles 
experiencing a faster time to metamorphosis (251

h percen
tile = 46.6.:i days to m('tamorphosis). Among tadpoles exprriencing 
faster time to metamorphosis, the average mass of m r,tamorphs in 
the high chloride tr eatment was 326 :!: 18.2 (SE) mg and 270:!: 18.0 
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(SE) mg in the low chloride tn:atmml. Thi~ chloride efTr·ct wa., no! 
significant for tadpoles rcachin11; mt'tamorphosis at or beyond the 
average number of days (average= 49.12 days; average mass in 
high chloride= 318 ± 13.9 (SE) mg, low chlo1idc = 295:t: 13.8 (SE) 
mg; 75lh percentile= 51.63 days; average mass in high chlo
ride= 309± 16.2 (SE) mg, low chloride= 321 ± 18.0 (SE) mg). TI1e 
inoculum u-cauncnl had no significant main or inlcracrivc effects 
on gray lrccfrog mass at mctamo1phosis 1Tablc 4). 

Discussion/Con clu slons 

Road salt nm-off in urban areas has been documented as a 
pollmant source to freshwater ecosystems ( I 7) and associated 
le1hal and sublethal impacts to aquatic organisms continue to 
emerge (25,29,31-32,42-46]. Our study highlights the potential 
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Figure :z. Zoopl•nkton dass or family as a proportion of total count across high and low chloride treatments. Dark gray bars represent 
the rotifer family Branchionidae, striped bars represent all other rotifers. open bars represent copepods, Ught gray bars represent ostracods and black 
bars represent cladocerans. 
dol:10.1371 /joumal.pone.0090168.g002 

for chloride salts co act as a significant environmental constraint 011 

pond communities expcdendng dillcrent ~pccitic conductance or 
road sah concentrations by limiting the aquatic community to 
more tolerant species. As predicted, the changes in phytoplankton 
biomass, zooplankron community composition and, to a smaller 
extent, the tadpole mass at metamorphosis results we obtained 
from our cxpcrimental mcsocosm work does support the likelihood 
of environmental filtering in urban ponds by chloride salts. 
Furthermore, lhrough idenufying zooplanklon Laxa by colomsl 
pool and across chloride treatments, our research emphasizes the 
role that tolerance to perceived environmental strcssors pla~ in 
shaping impacted communities and in eliciting bo1h direct ancl 
indirect effects \\--itl1in an aquatic food web. Chloride road salts, an 
emerging local environmental ftlter, may alter community 
composition and strncture by presenting novel physiochemical 
conditions in typical freshwater habitats where species tolerances 
and tlm:sholds are t'Xcccdcd beyond their capacity for adaptation. 

Our earlier surveys of sto1mwater ponds in the Red Run 
watershed, Owings Mills, Baltimore County, Maryland [29] 
revealed g,·eate,· al~al biomass in st01mwater ponds across an 
increasing chloride gradient; this concurs with our cun·ent 
phytoplankton da1a. Rdative to the low chlo,ide tnatment, 
phytoplankton biomass in the high chloride treatment was 29% 
greater in our cxpcnmcntal mcsocosms. Fu11hennorc, phyto
plankton biomass was 53% g,·catcr in mesocosms that n:cdved the 
inoculum from higher conductance stom1water ponds in the Red 
Run wa1ershed. Although we did not identify phytoplankton by 
class or species, we hypothesize that the phytoplankton commu
nities developing in our mr:socosms were filtered or so1·tcd by their 
ability to acclimate 10 or tolerate high chloride loads. At 
concentrauons even lower than tl1ose used in our study, .salimty 
was identified as the main environmental drive1· of phytoplankton 
community composition and biomass in ai1ificial sra sak
harvesting ponds in Tunisia (47] . Hypersaline ponds were 
dominarcd by phytoplankton class Chlorophycea<', a halophilic 
type of green algae. At its peak in 2003, phytoplankton biomass 
r.1ngcd from 2.5-12.5 times greater in a high s.tlinity po11d relative 
to tl1e 3 lowest salinity po11ds. Due to extreme saline conditions, 
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phytoplankton commumoes in the hypersaline ponds we re 
considered mature to the point of competitive exdmion [ 4 7]. 
Similarly, conductivity was reported as one of five major local 
environmental factors in predicting phytoplankton community 
sm1crure in ponds in Belginm [I I]. The condUl' tivity r ange of 
tl1ese ponds was low relative to the conductivity we establi5hed in 
our experimental ponds In conside1fog community shifts in ponds 
with specific conduc1ance values that closely resemble both our 
high and low chloride treatments, Olding (2!1] documented tl1c 
dominance of marine and brackish wa1er diatoms (e.g., Ca!JJru:is 
amp!ribaena, Eillo~rins a/ala) in a high conductance stormwater 
pond in Onta1-io, Canada while .i lower conductance pond was 
dominated by nutrient toleram taxa (e.g., Euglerza). Pilkaityte ct al. 
(48) fonnd tha1 sodium chlo1ide shills phytoplankton commnni1ics 
in farnr of lilammlous cyanobac1eria a, much higher salinities 
than those used in our srudy. Shirts in algal community structure 
and physiological parameters should be measured in future studies 
of algal resom·"s expe1icncing salt stress. Given that species 
sorting toward tolerant taxa ha< been n:portcd in a variecy of 
sruclics at salinities both above and below those used here, is likely 
tl1at salt stress contributed substantially to increases in phyto
plankton bioma.'I.~ measured in our ,mdy. 

Previous research exploring algal resources in stormwater ponds 
indicalcs lhal vaiialion in lolcrancc lo chlo1idc inpulS exislS among 
spccic~ (:.! 7- 2/l] . Diffe1ing from our predictions, we measured 
significantly greater periphyton biomass under low chloride 
conditions, regardless of inoculum source. These results do not 
indicate that chloride salts act as an envirnnmemal filtc,· on 
pedphyton in urban stormwatcr ponds, but likely reflect an 
observed inrcranion between phytoplankton and periphyton 
resources where abundant phytoplankton blooms can indirectly 
reduce pe1iphyton biomass through shading effects [49]. Given 
that there was no significant interactive effect be1wcen chloride 
and tadpoles creatrnelll.ll, this precludes heavier tadpole grazing in 
high chloride U·l"atrnents as a likdy explanation for reduced 
periphyton biomass. To determine whether periphyton resources 
are declining as an indirect result of phytoplankton shading 01· 

through direct negative e ffects of elevated chloride and associated 
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Figure 3. Non-metric multi-dimensional scaling (NMDSI results r11presentlng mesocosms rec11lvlng high (flll11d points) and low 
(open points) chlortde. Points closer together Indicate higher taxonomic sirnllarity than those further apart. Centroids for each treatment reside 
under the "High" and "Low" labels. The shaded areas are the 95% confidence ellipses for the centroids. Each treatment group is bounded by the 
convex hull to aid in visualizing compositfonal spread about the centroids. The NMDS required three axes to produce a satisfactory stress (0.159). 
Therefore, axis 1 vs 2 (A) and 1 vs 3 (81 are portrayed. Note the scates of each are the same. 
doi:10.1371/journaf.pone.0090168.9003 

filtering, it would be uecessai-y to study these algal resources in 
mesocosms independent of one another. However, this is 
logistic-ally very difficult. 

Filtering of zooplankton commumttes from salt loading in 
aquatic systems has been well documented in recent studies. 
Research on zooplankton assemblages from the Patuxent ,-vildlife 
Research Center (PWRC), Laurel, Maryland, a relatively pristine 
habitat, showed that elevated chloride levels (645 mg L 1 

Cl-:;;:; 2200 µS) were most ha,mful to adult copcpods and 
cladocernns, however, copcpod nauplii, ostracods and rotifcrs 
were unaffected [23]. Stormwater pond survey results showed that 
zooplankton densities differ across a chloride gradient with several 
taxa (ostracods, rotifcrs and dadocerans) colonizing medium 
conductance ponds (mea.11 specific conductance - I 150--2150 µS) 
at greater densities relative to high conductance ponds (mean 
specific conductance - 609Q-8370 µS; [29]). Zo0plankmn results 
from thi, study follow similar trends indicating that certain rotifns, 
particularly those belonging to family Branchionidac, prolifnate 
under modrratr conductancr lrvds (~ 3000 µS). Likewise, rxper
imental research with wrdand sediments from South Aus1ralia that 
were artificially flooded ,-i1h a range of fresh to saline waters /300--

15,000 mg L -l salinity) resulced in substa11tially different -zoo
plankton communitics after a 21-day incubacion period {50). 
Sediments with higher natural salinities developed similar 
zooplankton communities to one another regardless of overlying 
water nlinity, while che sediment with low namral salinity 
prndnced distinct commnnitirs with lower zooplankton .specie., 
richness under more saline conditions. As confirmed by our study, 
rnon~ salt-toleranc zooplankton, such as 1hc rotifer Rmc/rumuJ 
plicalilus (Family Brachionidae), were most abuuda.111 in the 
microcosms containing high salinity sediments and water [50). 

Tolerance thresholds to chl01ide salts differ greatly among 
zooplankton taxa and arc known to serve as an imporcant variable 
in derem1ining zooplankton community composition and species 
richness. Pi·evious r!".search in southern France indicates that 
copepods are quite tolerant of high salinity conditions in 
temporary wetlands a.s 29% of cladoccran species rernrded were 
found in high salinity wale~ (7]. Some cladoccran species arc 
kno\\11 a.s sc-nsitivt: to the chloiide concentrations similar to our low 
chloride treatment [.'i 1-52] while others are much more tolerant of 
elevated chloride levels (7,53-55]. Billcovic et al. [56] reported 
significant increases in total zooplankcon densities in mesa-

Table 4. Analysis of variance (ANOVA) on mean values of gray treefrog (Hy/a versicolor) days to metamorphosis and analysis of 
covariance (ANCOVA) on mean values of mass at metamorphosis with days to metamorphosis as covariate. 

Effect 

df 

Chloride 

f 

p 

lne><ulum 

F 

p 

Chloride x lnoculum 

F 

p 

D•ys to Met1morphosls 
F 

p 

Chloride x Days to Metamorphosis 

F 

p 

lnoculum x Days to MetamOIJ!hosb 

F 

p 

Chloride x lnoculum x D•ys to Met•morphosls 

F 

p 

Dependent Verleble 

O.y1 to Metamorphosis 

1.16 

0.06 

0.808 

0.48 

0.498 

0.00 

0.996 

Mui .t Metemorphosl• 

1,12 

S.83 

0.033 

2.47 

0.142 

4.00 

0.069 

1.62 

0.228 

S.4 

O.OJ9 

2.46 

0.143 

4.06 

0.067 

df= degrees of freedom; f = f•ratio; P= p-value; values In bold indicate statlstlcal significance (p< 0.05); values In bold Indicate statislical significance (p<0.05). 
doi:10.1371/joumal.pone.0090168.t004 
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oligohaline marshes alicr sub~tantial periods of rainfall and 
subsequently lower salinities. While this increase in density was 
primarily due to proliferation of calanoid copcpods under more 
freshwater conditions, cyclopoid copcpods and cladoccran densi
ties also increased. In two interrelated mcsocosms lttudics, Nielson 
ct al. (57- 58) reported that with salinity increases (up to 
15,000 mg L - • sea salt), the developing zooplankton communities 
diverged greatly from the original freshwater species pool and 
ultimately resulted in domination by a small number of salt
tolerant species. As salinity levels in these artificial ponds were 
subsequently decreased {<2500 mg L - t sea salt), zooplankton 
communities became increasingly similar with more taxa rcpre
scntat ive of freshwater systems, \'\'hilc freshwater zooplankton eggs 
can remain dormant under extremely elevated chloride levels and 
later successfully hatch, success of freshwater zooplankton is fully 
dependant on a return to lower salinity levels. Given substantial 
variability in tolerance to chloride salts among zooplankton, 
species composition is likely to dillcr "~thin urban aquatic 
ecosystems experiencing perpetual road salt contamination and 
relative to more pristine habitats. 

While there is strong evidence of direct ellccts of road salts in 
shaping the zooplankton community, indirect effects of salt 011 

zooplankton and phytoplankton may also be prevalem in our 
study given that zooplankton arc grazers of phytoplankton. Under 
elevated chloride conditions, tolerant phytoplankton species may 
have shaped the zooplankton community by providing species
specific preferred food resources. Conversely, chloride filtering 
among the zooplankton community may have indirectly resulted 
in dominance of non-preferred algal resources, thus accounting for 
increases in algal biomass under elevated salt conditions through a 
release in grazing pressure. A shili in community composition in 
stormwater ponds towards more tolerant taxa, whether propagat· 
ed through direct or indirect effects, is likely given the temporal 
variation of chloride inputs and fluctuating hydrologic regime. 

l\luch like zooplankton communities, research on the impacts of 
road salt deicers on tadpole grazers has revealed differential 
susceptibility among species. Early spring breeding Wood frog 
tadpoles (Rana SJ'lvatica) have relatively low survival in the presence 
of road salts [23,45] while later spring and summer breeding green 
frog tadpoles (Rana clamita,is) have high survival rates [32). Gray 
trcefrogs (Hyla vnsico(oiJ, the species used in our study, 'experience 
ve'.f low embryonic sur.·ival at chloride levels exceeding 1050 mg 
L - Cl- (- 3000 µS; (31)). However, gray trcefrog larvae that 
persist during these early developmental stages do have high 
survival rates as they develop through metamorphosis in high salt 
concentrations [31). Furthermore, these individuals reared under 
elevated chloride conditions experience faster time to and larger 
size at metamorphosis [25,31). We obtained gray treefrog embryos 
for these previous studies from P\'\'RC which is a rather pristine 
and protected environment. Since the treefrogs used in the current 
study were obtained from stormwater detention ponds and 
presumably experience more consistent exposure to road salt 
inputs, we predicted that gray trcefrogs living in or near 
stormwater detention ponds in urban areas would be better 
adapted to elevated chloride concentrations. As a result, changes 
in the time to and size at mc1am01phosis would only be apparent if 
elevated chloride inputs directly reduced the competing zooplank
ton population, thereby indirectly providing tadpole grazers with 
access to greater algal resources. 

The urban gray trecfrog population used in our study appears to 
be tolerant to elevated chloride road salt concentrations as 
common to stormwatcr detention ponds. Neither chloride nor 
inoculum treatment had direct cflccts on tadpole survival or mass 
at metamorphosis among gray trccfrogs in the current study. 
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Tadpoles in the high chloride trca1me111 that metamorphosed 
quickly (within the 25'11 percentile of days to metamorphosis) had a 
greater mass relative to those individuals at the average or greater 
than the average number of days to metammphosis. This concurs 
\vith previous work (25,31) and is unusual as frogs typically exhibit 
a trade-off between mass at and time to metamorphosis in which 
those that undergo metamorphosis early arc usually smaller in size 
[59). From previous research (25], we speculated that tadpoles 
developing under chloride salt stress had access 10 more abundant 
algal resources as a result of declines in zooplankton density. We 
cannot preclude the possibility of competitive release between 
tadpole and zooplankton grazers as a possible mechanism resulting 
in the greater size at metammphosis in the high chloride treatment 
as seen in this study. Zooplankton belonging to family Brachoni· 
dae may not serve as strong competitors for gray treefrog tadpole 
preferred algal resources, but it is dillicult to determine the 
magnitude of this interaction since our study was not designed 
with this species-specific competitive interaction in mind. Another 
possible explanation for increases size at metamorphosis is an 
osmoregulatory shift in tadpoles reared in the high chloride 
treatment. It is likely that chloride addition created a more 
isosmotic environment for the developing gray trecfrog tadpoles, 
which arc typically hyperosmotic to the surrounding aquatic 
environment (36). Under isomotic conditions, tadpoles might 
redirect energy away from osmoregulation and redirect that 
energy towards feeding and growth. Given serious concerns about 
the long-term survival of amphibians in a human-dominated 
landscape [60), studies that evaluate road salt effects across 
generations and in combination with other biotic and abiotic 
stressors is strongly encouraged. 

Environmental constraints, such a~ that due to chloride road 
salts, contribute substantially to the formation and development of 
urban aquatic communities and will play increasingly larger roles 
in developing urban ecosystems. Tolerance among urban pond 
dwelling organisms may be critical to their long-term survival in a 
constantly changing environment. Gaining a better understanding 
of tolerance thresholds and adaptive responses to pollutants in 
urban stormwatcr pond habitats will be important in evaluating 
potential changes in competitive and predatory interactions 
between and within trophic levels. As chloride salt loading in 
urban ponds fluctuates over time, dominant species within· a 
community may oscillate in correspondence with environmental 
conditions and tolerance levels. Despite the fact that wetland 
acreage continues 10 decline across the globe (61- 62] and urban 
ponds arc compromised by high contaminant loads, these unique 
aquatic communities persist. With continued salinization of 
freshwaters, community composition may be shilicd away from 
freshwater species and towards more brackish or marine species, 
thereby permanently altering the species pool in urban aquatic 
habitats. 
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Abstract. The quality of freshwater ecosystems is decreasing worldwide because of anthropogenic activ• 
ities. For example, nutrient over-enrichment associated with agricultural, urban, and industrial develop• 
ment has led to an acceleration of primary production, or eutrophication. Additionally, in northern areas, 
deicing salts that are an evolutionary novel stressor to freshwater ecosystems have caused chloride levels 
of many freshwaters to exceed thresholds established for environmental protection. Even if excess nutrients 
and road deicing salt'l often contaminate freshwaters at the same time, the combined effects of eutrophica
tion and salinization on freshwater communities are unknown. Thus by LL'iing outdoor mesocosms, we 
investigated the potentially interactive effects of nutrient additions and road salt (NaCl) on experimental 
lake communities containing phytoplankton, periphyton, filamentous algae, zooplankton, two snail spe
cies (Physa acuta and Vfoiparns georgianus), and macrophytes (Nitella spp.). We exposed communities to a 
factorial combination of environmentally relevant concentrations of road salt (15, 250, and 1000 mg □-/L), 

nutrient additions (oligotrophic, eutrophic), and sunlight (low, medium, and high) for 80 d. We manipu
lated light intensity to parse out the direct effects of road salts or nutrients from the indirect effects via algal 
blooms that reduce light levels. We observed numerous direct and indirect effects of salt, nutrients, and 
light as well as interactive effects. Added nutrients caused increases in most producers and consumers. 
Increased salt (1000 mg ci-/L) initially caused a decline in cladoc..-eran and copepod abundance, leading to 
an increase in phytoplankton. Increased salt also reduced the biomass and chi a content of Nitella and 
reduced the abundance of filamentous algae. Added salt had no effect on the abundance of pond snails, 
but it caused a decline in banded mystery snails, which led to an increase in periphyton. Low light nega
tively affected all taxa (except Nilella) and light Je,•els exhibited multiple interactions with road salt, but the 
combined effects of nutrients and salt were always additive. Collectively, our results indicate that eutrophi
cation and salinization both have major effects on aquatic ecosystems and their combined effects (through 
different mechanisms) are expected to promote large blooms of phytoplankton and periphyton while caus
ing declines in many species of invertebrates and macrophytes. 
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INTRODUCTION 

Lake ecosystems offer multiple ecosystem ser
vices, such as the provisioning of drinking water, 
water for industry and agriculture, recreation, 
and fisheries (Malmqvist and Rundle 2002, Kee
ler et al. 2012). Humans have exploited and con
taminated lake resources causing extensive 
degradation and loss of biodiversity (Naiman 
et al. 2002). The contaminants can dramatically 
alter the structure and function of freshwater 
lake ecosystems, triggering a loss of ecosystem 
services (Hintz et al. 2017). Eutrophication and 
salinization are two major threats to lake ecosys
tems (Carpenter et al. 1985, Jackson et al. 2016, 
Dugan et al. 2017) and, while they co-occur 
throughout much of the world, their additive 
and synergistic effects are not well understood. 
Thus, it is important to understand whether 
these co-occurring disturbances interact to affect 
lakes ecosystems and food webs, and what the 
implications might be for lake ecosystem services 
and future mitigation efforts. 

Over the last two centuries, human activities 
have enriched freshwater ecosystems with nutri
ents that have altered the trophic state of systems 
around the world (Conley et al. 2009). Nutrient 
pollution frequently occurs in human-dominated 
systems, causing eutrophication, harmful algal 
blooms, hypoxia, and changes in aquatic food 
webs (Conley et al. 2009, Paerl and Paul 2012). 
Moreover, algal blooms can reduce light avail
ability, negatively affecting primary producers 
that are unable to migrate, drift, or extend 
toward the water surface (e.g., vascular plants 
and benthic algae; Cronin and Lodge 2003, 
Havens et al. 2003). Therefore, increased pelagic 
primary productivity might limit the persistence 
and growth of benthic primary producers (Schef
fer et al. 1993). 

Human activities in higher latitudes have also 
contaminated freshwater ecosystems by the usage 
of deicing salts, for the purpose of increasing driv
ing safety during winter (Novotny et al. 2008, 
Corsi et al. 2010, Canedo-Arguelles et al. 2016). 
The most common deicer is rock salt that consists 
mainly of sodium chloride (NaCl; Thunqvist 
2004, Novotny et al. 2008, Rogora et al. 2015), 
and in 2013, the annual rock salt use on roads was 
20.4 million metric tonnes in the United States, 
5 million tonnes in Canada, and 0.2-0.3 million 
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tonnes in Sweden (Thunqvist 2004, Howard and 
Maier 2007, Bolen 2013). As snow and ice melt, 
the dissolved salt runs off into streams, rivers, 
and lakes or infiltrates soil and groundwater 
(Thunqvist 2004. During runoff events, chloride 
levels can reach 4300 mg/L in streams and 
5000 mg/L in ponds and wetlands (Environment 
Canada 2001). These levels far exceed the current 
chronic (230 mg Cl /L) and acute (860 mg Cl /L) 
thresholds that were established for the protection 
of freshwater biota by the U.S. Environmental 
Protection Agency (EPA 1988). 

Organisms in freshwater ecosystems vary in 
their tolerance to NaCl, and both chronic and 
acute chloride concentrations (from NaCl) nega
tively affect macroinvertebrate species richness 
in streams (Horrigan et al. 2005, Kefford et al. 
2006). Chronic and acute chloride concentrations 
also negatively affect the abundance of lake and 
pond zooplankton (Sanna et al. 2006, Van Meter 
et al. 2011, Hintz et al. 2017, Stoler et al. 2017). 
Increased chloride concentrations have also been 
linked to algal blooms, which can reduce light 
availability and alter food-web structure in fresh
water ecosystems (Dananay et al. 2015, Canedo
Arguelles et al. 2016). Consequently, increased 
salinization can alter the freshwater community 
structure (Petranka and Doyle 2010, Canedo
Arguelles et al. 2016). Although studies have 
been conducted on the salinity tolerance of fresh
water macrophytes, these studies often focus on 
biogeochemical and molecular mechanisms on a 
cellular level, and not on food-web implications 
or changes in macrophyte abundance (Haller 
et al. 1974, Rout et al. 1997, Rout and Shaw 2001, 
Parida and Das 2005). 

It is particularly valuable to understand how 
macrophytes respond to changes in their envi
ronment (e.g., light conditions), since macro
phytes play an essential role in freshwater 
ecosystems (Carpenter and Lodge 1986, Scheffer 
et al. 1993), and since conditions in waterbodies 
have been altered by different types of pollution 
and invasion of species (Anderson et al. 2002, 
Kovalenko et al. 2010). Most aquatic plants can
not tolerate salt concentrations greater than 10 
g/L, but tolerance varies among species, life 
stage, type of salt, and the duration and intensity 
of the exposure (Deegan et al. 2005, Lacoul and 
Freedman 2006). Furthermore, environmentally 
relevant chloride concentrations have been shown 
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to favor salt-tolerant species and alter the bio
mass of primary producers (Petranka and Doyle 
2010, Van Meter et al. 2011, Hintz et al. 2017). 

Our objective was to examine the combined 
effects of salt contamination and nutrient pollu
tion on freshwater communities. We expected 
both contaminants to cause an algal bloom, but 
through different mechanisms. Road salts would 
indirectly cause an algal bloom by reducing the 
abundance of zooplankton (i.e., top-down), 
whereas nutrients would directly increase the 
growth rate of algae (i.e., bottom-up). Because 
algal blooms can have cascading effects on food 
webs and ecosystems by reducing light transmis
sion through the water column, we also manipu
lated light levels to parse out the direct and 
indirect effects of an algal bloom caused by nutri
ents or salt. We employed outdoor mesocosms, 
which are commonly used to test the effects of 
anthropogenic impacts on aquatic systems, 
because they provide a venue to manipulate and 
replicate conditions in a controlled manner (e.g., 
Rowe and Dunson 1994, Downing and Leibold 
2002, Hua and Relyea 2014). 

We hypothesized that the combination of stres
sors would cause additive and interactive effects 
on primary and secondary biomass and abun
dance. Specifically, we predicted that (1) higher 
chloride concentrations will cause a decrease in 
zooplankton and other animals and a subsequent 
bloom in phytoplankton, (2) higher nutrient con
centrations will cause an increase in productivity 
of all primary producers, (3) increased phyto
plankton production due to elevated nutrient or 
salt levels will have an indirect negative effect on 
the benthic macroalgae (Nitella spp.) and grazers, 
due to reduced light availability, (4) low light 
levels will mimic the effects of reduced light 
transparency caused by algal blooms produced 
by increased salt and nutrients, and (5) increased 
salt, increased nutrients, and reduced light will 
have multiple interactive effects. 

MATERIALS AND METHODS 

Experimental design 
We conducted the experiment at Rensselaer 

Polytechnic Institute's Aquatic Research Labora
tory in Troy, New York, USA, during the summer 
of 2015. We used a completely randomized design 
that employed a full factorial combination of three 
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salt concentrations (15, 250, and 1000 mg cl- /1.,), 
two nutrient levels (high eutrophic and ambient 
oligotrophic), and three light levels (low [10%], 
medium [35%], and high [70%] of ambient sun
light). As noted earlier, the three sunlight manipu
lations acted as a proxy for the shading effect of 
an algal bloom that is independent of the other 
impacts that an algae bloom can have on a food 
web. Four replicates of each of the 18 treatment 
combinations resulted in 72 experimental units. 

Our experimental units were 1200-L plastic 
mesocosms (i.e., cattle tanks). On 15 June, we filled 
the mesocosms with 850 L of water from Lake 
George (Warren County, New York, USA) due to 
its low chloride concentration (15 mg Cl- /1.,) and 
oligotrophic state. Two days later, we added 140 L 
(5 cm deep) of sand substrate to the mesocosms 
and allowed the water to sit undisturbed for 10 d, 
until the soil particles settled. When the water was 
clear, we placed two unglazed clay tiles (10 x 
15 cm) vertically on the north side of each meso
cosm to serve as periphyton samplers during the 
experiment. . 

We established highly similar ecological com
munities in each mesocosm. We initiated a zoo
plankton community on 27 June by collecting 
zooplankton from Lake George using a zoo
plankton net (64 µm) and adding 600 mL of the 
concentrated zooplankton slurry to each of the 
mesocosms. In addition to zooplankton, the col
lected water also introduced microbial and algal 
assemblages to each mesocosm. On the same 
day, we collected banded mystery snails (Vivi
parus georgianus) from a local lake and added six 
individuals (two large and four small) to each 
mesocosm. On 1 July, we collected a mixture of 
the Nitella species (N. flexilis, N. opaca, and 
N. tenuissima) from Lake George and placed 
200 g (wet weight) on the bottom of each meso
cosm after rinsing and removing undesirable 
species (e.g., macrophytes and snails) that were 
visible. Nitella spp. are macroalgae (Characeae) 
that live in monoculture meadows in deep water 
(7 12 m; Boylen et al. 2014), and since its growth 
form resembles an aquatic plant, it is categorized 
as a macrophyte (Cushing and Allan 2001). The 
collected Nitella also contained attached pond 
snails (Physa acuta), so we quantified the number 
of attached pond snails and estimated that an 
average of four individuals (3 6) were intro
duced to each mesocosm. 
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On 7 July (defined as day 1 of the experiment), 
we applied the light treatments by covering the 
mesocosms with mesh lids with three different 
light transmittance percentages (10, 35, and 70% 
sunlight). Prior to this date, all mesocosms had 
identical mesh lids that allowed 35% light trans
mittance. These lids also prevented organisms 
from colonizing or leaving the rnesocosms 
(Howeth and Leibold 2010). 

On 10 July, we added road salt to the meso
cosms in the form of NaCl (Solar Salt; Morton 
Salt, Chicago, Illinois, USA; 99.8% pure NaCl; 
60.7°/o chloride, free of additives). Given that the 
ambient chloride concentration of the lake water 
was 15 mg ci-/L, we added salt to reach medium 
and high concentrations (250 and 1000 mg Cl /L, 
respectively). We chose these three concentrations 
because the U.S. EPA maximum acceptable level 
for drinking water is 250 mg Cl- /L (EPA, 2016), 
and 1000 mg ci- /L exceeds the standards for 
acute events but is representative of North Ameri
can lakes with the highest road salt concentrations 
(Novotny et al. 2008). The highest concentration 
observed in North American ponds and wetlands 
is approximately 4300 mg Cl- /L (Environmental 
Canada 2001). We added the sodium chloride to 
each mesocosm by extracting 5 L of water and 
mixing the salt with the water until it was dis
solved. We added the chloride to each mesocosm 
assigned to a salt treatment in a slow, circular 
movement to ensure that the mixture was evenly 
dispersed. On the next day, we measured the 
chloride concentrations to ensure that we reached 
our goals for each mesocosm. 

On the same day as salt additions, we applied 
our nutrient treatments. In the low-nutrient treat
ment, no nutrients were added to represent an 
oligotrophic lake (Lake George, TP mean of 
4.36 µg/L over 30 yr; Boylen et al. 2014). For the 
high-nutrient treatment, we added 0.185 g of 
potassium phosphate and 4.2 g of sodium nitrate 
(16N:1P) on 10 July. We set the target eutrophic 
conditions at 100 µg/L of P and 1600 µg/L of N 
(see, e.g., Schuler et al. 2017a). We dosed the 
mesocosms assigned to the high-nutrient treat
ment a second time on 4 August to maintain 
higher nutrient levels since there is a 5% day- 1 

loss of nutrients to the bottom substrate (Howeth 
and Leibold 2010). To control for disturbance, we 
gently agitated the surface water of all meso
cosms not receiving nutrients or salt. 
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Response variables 
We quantified phytoplankton abundance on 

days 8, 16, 20, 30, 42, and 78, with an average of 
13 days between sampling occasions (Table 1 ). 
Phytoplankton were sampled to reflect when we 
observed the most dramatic changes. We sampled 
phytoplankton by collecting 450 mL of water from 
the middle of each mesocosm and vacuum-filtered 
all samples through GF/C glass fiber filters (What
man, Inc., Massachusetts, USA). Each filter was 
wrapped in aluminum foil and frozen (- 20°C) to 
prevent chlorophyll breakdown. We later mea
sured the concentration of chlorophyll a in each fil
ter using a fluorometer (Model ED-700; Turner 
Designs) following Arar and Collins (1997). 

We measured periphyton biomass on days 32 
and 77 (Table 1 ), by removing one tile each time 
from each mesocosm and scrubbing the tile with 
a brush. We rinsed the tile and brush, and the 
resulting slurry was filtered through pre-dried 
(60°C for 48 h) and pre-weighed 1.2-µm glass 
fiber filters (Whatman GF/C). After drying the fil
ters at 60°C for 48 h, we re-weighed them to 
determine dry periphyton biomass. 

We also sampled the living Nitella from each 
mesocosm on day 80 (Table 1) to assess final bio
mass and chlorophyll a content. We rinsed the 
samples to remove attached filamentous algae and 
snails and then dried the Nitella samples at 60°C 
for 48 h. After drying, we weighed each sample. 
From each Nitella sample, we also dipped a 4-cm 
piece to analyze it for chlorophyll a content. The 
Nitella pieces were wrapped in aluminum foil and 
frozen (- 2D°C) to prevent chlorophyll breakdown. 
We later measured the concentration of chloro
phyll a in each sample by shaking the bottle for 
1 min until the fragile plant tissue had become 
suspended in acetone solution (Gitelson et al. 
2003). We then used the fluorometer to quantify 

Table 1. Schematic overview of sampling intensity of 
each response variable or group of response variables. 

Response Day 

variables 7-8 14-16 19 21 30-32 42-43 77-80 

Phytoplankton X X X X X X 
Periphyton X X 
Macroalgae X 
Snails X 
Zooplankton X X 
Abiotic X X X X X X 
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chlorophyll a (Model ED-700; Turner Designs) fol
lowing Arar and Collins (1997). 

On day 80, we also estimated the abundance of 
the filamentous algae (floating and submerged). 
Three observers each made a single estimate of 
the amount of filamentous algal cover in each 
mesocosm by ranking it from 1 to 5 (1 = 1 5%, 
2 = 5 10%, 3 = 10-25%, 4 = 25-o5%, 5 = 65-
100%), and these rankings were then averaged. 

We quantified the abundance of juvenile snails 
on day 80 (Table 1) by collecting a benthic sam
ple of snails. The benthic sample was collected 
by sweeping an aquarium net (width - 10 cm, 
mesh size = 250 µm) against the bottom, from 
the center of the mesocosm advancing to the side 
wall in all four cardinal directions. We preserved 
all snails in 70% ethanol and later enumerated 
the number of banded mystery snails and pond 
snails (juveniles were <0.5 cm). We only enumer
ated the number of juvenile snails because adult 
snails were very rare in all samples. 

To quantify zooplankton abundance when 
they were diverging among treatments, we sam
pled the mesocosms two times during the experi
ment (Table 1 ). On days 19 and 78, we sampled 
450 ml of water from six locations in a given 
mesocosm and then pooled the six samples. We 
poured the pooled sample through a 64-µm net 
and preserved the collected zooplankton in 30% 
ethanol to ensure that the zooplankton stayed 
intact. We later enumerated the zooplankton in 
three taxonomic categories: copepods, cladocer
ans, and rotifers. 

Throughout the 80 d of the experiment, we 
quantified temperature (0 C), pH, dissolved oxy
gen (mg Oi/L), and chloride concentrations (mg 
Cl- /L) on days 7, 14, 21, 32, 43, and 78 (Table 1) 
using a calibrated digital water meter (YSI Pro
fessional Plus, Yellow Springs, Ohio, USA). We 
measured all abiotic parameters at approxi
mately half the water depth. The nominal salt 
concentration of 15 and 1000 mg Cl /L differed 
from actual salt concentrations of 11 and 
1072 mg c1- /L by 26%, and 7%. On average 
there was no difference between actual and nom
inal concentration for 250 mg Cl /L. 

Statistical analysis 
This study includes a large number of response 

variables, some of which were measured multi
ple times. Therefore, we used several different 
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analyses to examine the effects of our treatments. 
We used univariate repeated-measures analysis 
of variance (ANOVA) for phytoplankton (sam
pled at six time points) and periphyton (sampled 
at two time points). We conducted two addi
tional multivariate analyses of variance (MANO
VAs): one on macroalgae (Nitella dry biomass, 
Nitella chlorophyll a content, and filamentous 
algae rank abundance) and one on juvenile snail 
abundance (pond snails and banded mystery 
snails). For Nitella biomass, we analyzed the dry 
mass of Nitella because wet and dry mass were 
highly correlated (Pearson correlation= 0.98). 
We conducted repeated-measures MANOVAs 
(rm-MANOVA) on zooplankton (cladocerans, 
copepods, and rotifers) which were sampled at 
two time points and on the abiotic water quality 
variables which were measured at six time points 
(temperature, pH, and DO). When we found sig
nificant multivariate effects, we conducted subse
quent univariate repeated-measures ANOVAs on 
each response variable. When we detected time
by-treatment interactions, we used ANOVAs to 
analyze the treatment effects on each sample 
date. For all significant ANOVAs, we conducted 
Tukey's HSD post hoc test because the number of 
possible mean comparisons was low. Data were 
log-transformed when needed to fit parametric 
assumptions of normality and homogeneity of 
variance. All analyses were preformed in R ver
sion 3.3.1, using packages vegan and car. 

RESULTS 

Phytoplankton 
We found effects of salt, light, nutrients, and 

salt-by-light and nutrient-by-light interactions 
with time on phytoplankton chlorophyll a concen
tration; the other interactions were not significant. 
(Appendix S1: Table Sl). Given the time-by
treatment interactions, we analyzed phytoplankton 
for each sample date, and detailed descriptions 
are available in Appendix Sl. 

On the first sample date, there was no main 
effect of salt, but there was a main effect of light, 
nutrients, and a light-by-nutrient interaction 
(Table 2, Fig. la). Added nutrients caused an 
increase of phytoplankton, and the magnitude of 
the increase was greatest under high light. On 
the second sample date (day 16), there were main 
effects of salt, light, and nutrients, but no 
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Table 2. Results of an ANOVA for phytoplankton chi n concentration at each sample day based on significant 
interactions from nn-ANOVA. 

Nutrient 
Salt (df = 2,54) Light (df = 2,54) (df = 1,54) 

Salt x Light 
(df - 4,54) 

Light x Nutrient 
(df '"' 2,54) 

Day F p f p F p F p F p 

8 2.6 0.083 14.4 <0.001 37.3 <0.001 1.54 0.201 15.83 <0.001 
16 8.0 <0.001 3.5 0.038 6.3 0.015 1.07 0.380 1.0 0.363 
20 0.1 0.922 4.9 0.011 6.3 0.015 0.29 0.887 3.4 0.039 
30 5.0 0.010 1.4 0.266 4.1 0.047 1.17 0.334 0.4 0.648 
42 5.5 0.006 0.6 0.553 0.8 0.376 1.18 0.330 1.4 0.260 
78 4.1 0.022 0.7 0.524 0.1 0.756 1.01 0.409 1.2 0.310 

Notes: Bold numbers indicate statistical significance at the alpha level of 0.05. Additional interactions were not significant in 
the rm-ANOVA (Appendix St: Table Sl). 

interactions among treatments (Table 2, Fig. lb). 
Once again, the combination of added nutrients 
and high light caused an increase in phytoplank
ton. In addition, the high chloride concentration 
caused an increase in phytoplankton. On the 
third sample date (day 20), there was no effect of 
salt, but there were effects of light, nutrients, and 
a light-by-nutrient interaction (Table 2, Fig. le). 
The increase in phytoplankton with added nutri
ents and high light was once again apparent. On 
the fourth sample date (day 30), there was an 
effect of salt and nutrients on phytoplankton, but 
not light (Table 2, Fig. ld). The added nutrients 
and high salt concentration both caused an 
increase in phytoplankton. On the fifth and sixth 
sampling dates (days 42 and 78), phytoplankton 
was only affected by salt (Table 2, Fig. le-f). In 
both cases, the high concentration of salt caused 
an increase in phytoplankton. 

Periphyton 
The repeated-measures ANOVAs on periphy

ton revealed effects of salt and nutrients, but no 
effects of light or any interactions (Appendix S1: 
Table S1). However, there was a nearly signifi
cant effect of time, because it was only at the sec
ond sampling that elevated nutrients caused a 
68% increase in periphyton biomass (day 32: 
F1.s4 = 2,1, P = 0.149; day 78: F1,s4 - 6.3, P • 
0.015; Fig. 2). In 1000 mg Cl /L, periphyton bio
mass was 110% and 78% higher, respectively, 
compared to 15 mg Cl /L (day 32: F2.54 • 3,9, 
P = 0.024; day 78: f 2, 54 = 3.1, P = 0.051). 

Macroalgae 
The MANOVA on Nitella dry biomass, Nitella 

chi a, and filamentous algae rank abundance 
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indicated a multivariate effect of salt (Wilks' 'A., 
F2,54 - 11.5, P < 0.001) and a nearly significant 
effect of light (Wilks' 'A., F2,54 = 2.0, P - 0.072), 
but no effect of nutrients (Wilks' 'A., ft.54 "' 1.2, 
P = 0.314) or any treatment interactions. We then 
conducted separate ANOVAs for each response 
variable. 

In the analysis of Nitella dry biomass, we 
found main effects of salt, light, and a salt
by-light interaction (Table 3, Fig. 3a). The post 
hoc comparison revealed that the Nitella biomass 
in low light declined by about half with 250 mg 
Cl- /L (P - 0.013) and by 98% with 1000 mg Cl /L 
(P < 0.001), compared to 15 mg er /L. In med
ium sunlight, Nitel/a biomass was 77% higher in 
15 mg Cl- /L than in 1000 mg cl- /L (P"' 0.003). 
In high sunlight, Nitella biomass was much lower 
and there were no effects of salt treatments 
(P > 0.7). When we examined the effect of sun
light within each salt treatment, we found that 
Nitella biomass declined by 65% between high 
and low light in 15 mg CI- /L (P = 0.004). How
ever, there were no effects of light within the 250 
and 1000 mg Cl- /L salt treatments (all: P > 0.7). 

The analysis of chlorophyll a in Nitella revealed 
an effect of salt (Table 3, Fig. 3b) and a nearly 
significant negative effect of light, but no salt-by
light interaction. Post hoc comparisons showed 
that there was 53- 54% higher chi a concentration 
in Nitella exposed to 15 or 250 mg Cl- /L com
pared to Nitella exposed to 1000 mg CI- /L (all: 
P < 0.001). There was also 29% lower chi a con
centration in Nitel/a with high light compared to 
low light (P • 0.049; Fig. 36). 

In our analysis of the filamentous algae rank 
abundance, we found an effect of salt, but no 
effects of light or nutrients (Table 3). Post hoc 
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concentration on six sampling dates (a f). Letters indicate significant difference between and within treatments. 
Data are logged means ± 1 SE. 

comparisons showed that there was no differ
ence between 15 and 250 mg Cl- /L (P - 0.822). 
However, filamentous algae did not decline from 
15 to 250 mg Cl /L, but it did decline from 15 
and 1000 mg Cl /L (P < 0.001) and 250 to 
1000 mg CI /L (P < 0.001). 

Snails 
The MANOVA on juvenile snail abundance 

revealed a multivariate effect of salt, light, 

ECOSPHERE ❖ www.esajoumals.org 7 

nutrients, and a salt•by•light interaction (App· 
endix S1: Table S2). In the subsequent univariate 
analysis on pond snails, we found main effects of 
light and nutrients, with a 70% increased abun
dance from low to high light (f1,54 = 14.9, 
P < 0.001) and a 60% increased abundance in 
mesocosms with added nutrients (f2,54 = 4.5, 
P - 0.019; Fig. 4a). There was no effect of salt 
(f2,54 - 1.9, P .. 0.158) or a salt-by•light interac
tion (F4,54 "' 0.9, P = 0.496). 
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Table 3. ANOVA table for Nitella biomass, Nitel/a chlorophyll, and filamentous algae rank abundance. 

Source of 
Nitella biomass Nile/la chi 11 Filamentous algae rank 

variation F p F p F p 

Salt 24.92.54 <0.001 19.6:2,54 <0.001 29.82.54 <0.001 
Light 5.52,54 0.006 2.9:u-4 0.060 2.12.54 0.134 
Salt x Light 2.94,54 0.029 2.04,~ 0.101 0.454 0.961 

Notes: Bold numbers indicate statistical significance at the alpha level of 0.05. Subscripted numbers indicate degrees of free· 
dom. The preceding MANOVA indicated no effects of nutrients or its interactions. 

In the univariate analysis on banded mystery 
snails, there were no effects of nutrients, but we 
found effects of salt (F2,54 • 18.8, P <: 0.001), light 
(F2,54 = 13.1, P < 0.001), and a salt-by-light inter
action (F4,54 5.0, P 0.002; Fig. 4b). Under low
light conditions, snail abundance was low and 
there were no differences among the salt treat
ments. Under medium-light conditions, banded 
mystery snail abundance was 83% higher with 
250 mg Cl /L than with 1000 mg ct- /L 
(P =- 0.001), but there was no difference between 
15 and 250 mg Cl /L (P 0.131) or between 15 
and 1000 mg Cl /L (P 0.777). Under high-light 
conditions, snail abundance declined sharply by 
92% and 94% · with 1000 mg cl- /L compared to 
15 and 250 mg Cl /L, respectively (all: P <: 0.001). 
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Zooplankton 
The MANOVA on cladocerans, rotifers, and 

copepods revealed multivariate effects of light, 
nutrient, time, and a salt-by-time interaction; no 
other interactions were significant (Appendix S1: 
Table S3). The subsequent univariate analyses 
also showed interactions between salt and time, 
and we therefore analyzed all groups of zoo
plankton within sampling dates for salt treat
ments (Tables 4 and 5). 

For cladoceran abundance, there was a main 
effect of light and nutrients, and there was also 
an interaction between salt and time (Table 4, 
Fig. 5). Cladocerans also showed a 43% increase 
from low to medium light (P = 0.043) and a 53% 
increase from low to high light (P = 0 .009). They 
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experienced a 41 % increase from low to high 
nutrients (P = 0.004). On the first sample date, 
cladocerans exhibited a 38-40% lower abun
dance with 1000 mg Cl /L compared to the 250 
and 15 mg Cl /L (all: P :S 0.04). On the second 
sample date, there was no effect of salt. 

For rotifer abundance, there was a main effect 
of nutrients and light and a marginal effect of salt 
(Table 4, Fig. 5). Post hoc comparisons showed 
that rotifers were also 57 70% less abundant in 
low light compared to medium and high light 
(P ~ 0.05). They also experienced a 50% increase 
with added nutrients (P = 0.031). On the second 
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sample date, there was a 53-63% higher abun
dance with 1000 mg _cl- /L compared to 15 and 
250 mg CI- /L (P S 0.049). On the first sample 
date, there were no effects of salt. 

Copepod abundance was affected by salt, nutri
ents, and a salt-by-time interaction (Table 4, 
Fig. 5). Copepods experienced a 64% increase 
with increased nutrients (Table 5). On the first 
sampling, copepods were 76% more abundant 
with 15 mg Cl- /L than with 1000 mg Cl /L 
(P • 0.006). On the second sample date, copepods 
were 86% more abundant with 250 mg c i-/L 
than with 1000 mg Cl- /L treatments (P < 0.001). 
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Abiotic conditions 
The analysis of abiotic measurements detected 

multivariate effects of salt, light, nutrients, time, 
and their interactions (Appendix SI: Table S4). We 

Table 4. Univariate repeated-measures ANOVA on 
copepods, cladocerans, and rotifers for those factors 
found to be significant in the rm-MANOVA (see 
Appendix S1: Table S3). 

Source of Copepods Cladocerans Rotifers 

variation df F p F p F p 

Salt 2,54 8.5 <0.001 1.8 0.166 2.8 0.065 
Light 1,54 2.0 0.134 6.6 0.002 5.8 0.004 
Nutrient 2,54 21.8 <0.001 8.6 0.004 4.7 0.032 
Salt x 2,54 3.0 0.053 4.7 0.011 1.0 0.387 
Time 

Notes: Bold numbers indicate statistical significance at the 
alpha level of 0.05. Subscripted numbers indicate degrees of 
freedom. 

ECOSPH E RE ❖ www.esajoumals.org 10 

therefore conducted rm-ANOVAs on each response 
variable to understand which response variables 
were driving the multivariate effects and then used 
subsequent ANOVA for each response variable at 

Table 5. Univariate tests on copepods, cladocerans, and 
rotifers within each sample time for effect of salt. 

Salt 

Zooplankton F p 

Day19 
Copepods 5,12.54 0.009 
Cladocerans 4.22.5-1 0.020 
Rotifers 0,42.s-i 0.670 

Day 78 
Copepods 8,12.5-1 0.001 
Cladocerans 2.52_54 0.086 
Rotifers 4,32.54 0.018 

Notes: Bold numbers indicate statistical significance at the 
alpha level of 0.05. Subscripted numbers indicate degrees of 
freedom. 
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each sample date if treatments interacted with time 
(Fig. 6, Appendix S1: Tables S5-S6). Detailed sup
plementary results for each sampling date for DO, 
temperature, and pH are available in Appendix Sl. 
During the experiment, the chloride concentrations 
remained the same; that is, they did not have an 
interaction with time (all: P > 0.1). 

The univariate analysis of DO revealed effects 
of light, salt, nutrients, time, and light-by-nutrient, 
salt-by-time, and nutrient-by-time interactions 
(Appendix S1: Table S5). Averaged over time, DO 
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levels were higher with high light and added 
nutrients (Fig. 6; Appendix S1: Table S6). 

For temperature, the analysis revealed effects 
of light, time, and light-by-time interaction 
(Fig. 6; Appendix S1: Tables S5---S6). During the 
first part of summer, temperatures were highest 
in high sunlight treatment, whereas in the later 
parts of summer, temperatures were highest in 
the low sunlight treatment. 

Analysis of pH showed effects of salt, light, nutri
ent, time, and salt-by-time and nutrient-by-time 
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interactions (Fig. 6; Appendix S1: Tables S5- S6). 
The pH levels were generally increasing with 
increasing light and nutrients levels while decreas
ing with increasing salt concentrations. The pH 
ranged between 7.46 and 9.95 with an average of 
0.2 pH units lower in 1000 vs. 15 mg CI- /L. 
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DISCUSSION 

Salinization and eutrophication in freshwater 
ecosystems is a serious environmental problem 
(Van Meter et al. 2011, Paerl and Paul 2012, 
Canedo-Arguelles et al. 2016, Hintz et al. 2017). 
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We discovered that altered nutrients, sunlight, 
and salt concentrations altered the structure of 
ecological communities by causing direct effects 
as well as top-down and bottom-up indirect 
effects that altered the abundance of primary 
producers and consumers. Adding nutrients 
caused our community to experience increased 
productivity, including the increased growth of 
phytoplankton and periphyton, one of the two 
snail species, and all three zooplankton groups. 
Adding salt caused declines in two of the three 
zooplankton groups, an increase in phytoplank
ton and periphyton, sharp declines in the Nitella 
macroalgae, and sharp declines in the abundance 
of banded mystery snails. In short, we found that 
the combination of increased chloride and nutri
ents creates a highly eutrophied ecosystem with 
decreasing macrophyte coverage, higher pelagic 
primary production, and altered abundances of 
consumers for higher trophic levels. Reduced 
sunlight caused a decline in the abundance of 
pond snails and banded mystery snails (although 
the latter depended on salt concentration), decli
nes in phytoplankton (although only under high
nutrient conditions), and declines in cladocerans 
and rotifers. However, there was no evidence 
that declines in sunlight caused by salt- and 
nutrient-induced increases in phytoplankton or 
macroalgae caused any indirect effects on the 
food web. Below, we elaborate on these findings 
and interpretations. 

Phytoplankton and periphyton 
Phytoplankton and periphyton increased in 

our experiment when exposed to high nutrients 
or elevated salt concentrations (Figs. 1 and 2). 
The increase in phytoplankton under high-salt 
conditions was likely caused by a decline in the 
copepods and cladocerans that consume phyto
plankton. This outcome has also been observed 
in past lake and wetland ecosystems (Van Meter 
et al. 2011, Hintz et al. 2017) and is similar to 
that seen for other contaminants that are lethal to 
zooplankton, including insecticides (Hua and 
Relyea 2014, Bendis and Relyea 2016). 

While it was not surprising that phytoplankton 
became more abundant when nutrients were 
added (Conley et al. 2009, Paerl and Paul 2012), 
it was interesting that nutrients and sunlight had 
interactive effects; reduced sunlight had no effect 
under low-nutrient conditions but caused a large 
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decline in phytoplankton under high-nutrient 
conditions. This suggests that while phytoplank
ton abundance is commonly nutrient-limited, it 
becomes light-limited when nutrients are abun
dant (e.g., Karlsson et al. 2009). 

We hypothesized that the increases in phyto
plankton caused by added nutrients or salt would 
shade the deeper periphyton and thereby reduce 
the biomass of periphyton. When we added nutri
ents, periphyton initially showed no change in 
biomass, but after 77 d, it showed an increase. 
The increase exhibited no interaction with light 
levels, suggesting that while the periphyton was 
nutrient-limited, it was not light-limited (unlike 
phytoplankton). In the case of added salt, we also 
observed an increase in periphyton, which was in 
contrast to our shading hypothesis: that the 
increase of phytoplankton caused by nutrient and 
salt additions would indirectly cause a decline in 
periphyton due to a shading effect. The most 
likely explanation for our observation of increased 
periphyton with salt addition is that the salt was 
toxic to one of the major periphyton grazers (e.g., 
banded mystery snails); as a result, the lower 
grazing pressure by snails in the high-salt treat
ments allowed for an increase in periphyton. Con
sistent with this result are other recent studies 
that have found periphyton increases with ele
vated salt (e.g., Van Meter et al. 2011, Dananay 
et al. 2015). However, the novel takeaway mes
sage is that increases in nutrients and salts appear 
to affect phytoplankton and periphyton abun
dance additively and not synergistically. 

Mocroalgae 
We also found several surprising responses to 

our manipulations on the Nitella macroalgae. 
First, Nitella showed no increase in biomass 
when we added nutrients (Fig. 3). This suggests 
not only that this macroalga is not limited by 
nutrients, but also that it is not limited by the 
reduced sunlight availability that occurred as the 
added nutrients initiated a phytoplankton 
bloom. This resiliency of Nitella under different 
nutrient conditions may reflect its ability to 
extract and store considerable amount of nutri
ents from the water (Kufel and Kufel 2002). 

Clear evidence that Nitella is not harmed by 
reduced sunlight availability comes from the 
results of our light manipulations (Fig. 3). In the 
absence of added salt (e.g., 15 mg Cl /L), large 
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reductions in sunlight resulted in substantial 
higher Nitella biomass. Previous studies have 
shown that charophytes, such as Nitella, can use 
low light intensities effectively and can therefore 
survive in deep water (Blindow 1992, Kufel and 
Kufel 2002). The fact that Nitella did not respond 
favorably to the shading effect of the phyto
plankton bloom that occurred with added nutri
ents suggests that the reduced light availability 
from the phytoplankton bloom was weaker than 
the reduced light availability in our light manip
ulations, or might have caused some type of 
resource competition that we did not measure. 

We also found, for the first time, that Nitella 
is highly sensitive to increased salt. This is sur
prising given that Nitella has been found in 
salinities up to 5000 mg/L (James et al. 2003). 
When growing well under low-light conditions, 
increases in salt severely reduced Nitella biomass 
in our treatments. Moreover, photosynthetic pig
ment concentration can indicate the physiologi
cal status of a plant (Penuelas et al. 1995) and 
the lower chi a concentration in Nitella in high
salt treatments also indicates that the macro
phyte was experiencing physiological stress 
caused by elevated salt concentration. While the 
impact of salt disappeared under high-light con
ditions, this was simply because Nitella grew so 
poorly under high-light conditions that there 
was very little remaining scope for a response to 
salt. 

This high sensitivity to increased salt concen
trations is particularly relevant given that many 
salt-polluted lakes can achieve salt concentra
tions of 250 to 1,000 mg er /L (Novotny et al. 
2008). An additional concern arises if tributaries 
carry high salt concentrations into lakes and then 
this water sinks to lake bottoms (due to the 
higher density of the salty water). Under this 
scenario, concentrated salt water would descend 
to the deeper waters where Nitella lives and this 
would cause a major decline in Nile/la abun
dance, with potential cascading effects on the 
animals that depend on the Nitella meadows 
for habitat. In summary, our results suggest 
that Nitella meadows are very susceptible to 
increased salt, but do not respond to increases in 
nutrients. 

For filamentous algae, we did not find any 
effects of increased nutrients or light. However, we 
found filamentous algae to decrease with elevated 
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salt indicating that filamentous algae have a simi
lar salinity tolerance as Nitella. Hintz et al. (2017) 
also found that the biomass of filamentous algae 
decreased substantially with elevated salt levels. 
Thus, this may tum out to be a common observa
tion in salt-impacted freshwater habitats. 

Snails 
While neither snail species performed well 

under low-light conditions, they had unique 
responses to increased salt and nutrients. The 
negative response to low-light conditions is 
likely a response to low periphyton productivity. 
While we measured periphyton standing crop, 
which did not respond to light, it appears that 
the productivity of periphyton growth was quite 
limiting to the growth of pond snails. Further 
support for this conclusion can be found in the 
pond snails, which experienced a higher abun
dance when nutrients were added, which 
increased periphyton standing crop. In contrast, 
banded mystery snails did not respond to the 
nutrient addition (Fig. 4). 

Banded mystery snails are more commonly 
found in mesotrophic and eutrophic lakes and 
ponds (Browne 1978, Lee et al. 2002), although 
they also can be abundant in some oligotrophic 
lakes (e.g., Lake George, New York, USA). We 
therefore expected an increase in banded mys
tery snails with nutrient addition. The difference 
in sensitivity to nutrients may reflect differences 
in their feeding habits. Banded mystery snails 
are primarily detritivores, whereas pond snails 
are primarily periphyton grazers (Lee et al. 2002, 
Evans-White and Lamberti 2009). As a result, 
increased nutrients that cause increased periphy
ton productivity should favor an increased pro
duction of pond snails but have weaker effects 
on banded mystery snails. 

A major difference between the two snail spe
cies was in their response to increased salt. Pond 
snails exhibited no harmful effects of increased 
salt, whereas banded mystery snails were nearly 
exterminated by high salt concentrations. 
However, the harmful impact of salt on banded 
mystery snails could only be observed under 
medium- and high-light conditions, since low
light conditions caused very few banded mystery 
snails to survive. Collectively, this suggests that 
the two snail species have dramatically different 
tolerances to salt. Moreover, as detritivores, 

September 2018 ❖ Volume 9(9) ❖ Article e02383 



R03189

banded mystery snails assimilate contaminants 
from the sediments (which can have higher salt 
concentrations since saltier water has a higher 
density), while pond snails are grazers and 
would be less likely to directly assimilate con
taminants from the sediments (Lee et al. 2002, 
Evans-White and Lamberti 2009). As a result, 
even if banded mystery snails and pond snail 
have a similar tolerance to salt, banded mystery 
snails may be exposed to higher levels of salt 
because of their habit of feeding on the detritus 
of sediments. Previous studies have shown pond 
snails to have a high tolerance to salinity (Kef
ford and Nugegoda 2005, Hintz et al. 2017) and 
that the tolerance increases with life stage (Kef
ford et al. 2004, 2007), while no studies on the 
salt tolerance of banded mystery snails were 
found. We clearly need much more information 
on the variation in salt tolerance among gas
tropods to better understand how salt will alter 
species assemblages in freshwater habitats. How
ever, the data from our study indicate that the 
impacts of salt and nutrient inputs on snails are 
additive rather than synergistic. 

Zooplankton 
The zooplankton responded positively to 

increased sunlight and nutrients (Fig. 5). The 
positive response to increased sunlight and 
nutrients is not particularly surprising, since 
both of these factors combined produce a larger 
standing crop of phytoplankton. Increases in 
phytoplankton driving increases in zooplankton 
populations are a common observation in fresh
water ecosystems (Canfield and Jones 1995, Ger 
et al. 2014). When more than 50% of total phyto
plankton biomass are cyanobacteria, negative 
effects from eutrophication start to occur (Ger 
et al. 2014). However, zooplankton abundance 
did not suffer any negative effects under high
nutrient conditions; on the contrary, zooplank
ton populations in our mesocosms tracked the 
increase in phytoplankton following nutrient 
addition. 

The more novel finding was the decline in zoo
plankton with increased salt and that this 
dynamic changed over time. We found that 
cladocerans and copepods experienced declines 
in abundance as we increased salt from 250 to 
1000 mg Cl /L (Fig. 5). These declines are consis· 
tent with past studies of zooplankton sensitivity 
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to salt (e.g., Petranka and Doyle 2010, Van Meter 
and Swan 2014, Hintz et al. 2017, Stoler et al. 
2017). We also found rotifers to be less sensitive 
to increased salt, which is also consistent with 
previous studies (Sarma et al. 2006, Hintz et al. 
2017). Collectively, these studies suggest that the 
decline in copepods that we observed in our 
mesocosm study was the result of direct toxicity 
to the added salt. 

Given the direct toxicity of the high-salt treat
ment and given the fact that sodium and chlo
ride do not break down or leave the system, it 
is quite interesting that the negative impact of 
salt diminished over time. A similar observation 
was made recently by Hintz et al. (2017) who 
tracked zooplankton abundance over time, and 
a follow-up study provided the underlying 
explanation. In the case of cladocerans, Cold
snow et al. (2017) found that large populations 
that experience high concentrations of salt are 
initially greatly reduced in abundance but not 
completely eliminated. The few that persist 
possess salt tolerance and, over time, these salt
tolerant cladocerans reproduce and ultimately 
rise to an abundance that is similar to the abun
dance of cladocerans that were never exposed 
to salt. Given this discovery, it may be the case 
that the copepods also evolve increased toler
ance during the experiment. Many copepods 
experience different feeding modes during their 
development with some copepods changing 
from feeding on phytoplankton to becoming 
predatory (Brandl 2005). Therefore, the increase 
in cladocerans and rotifers in the second sam
pling occasion might be an indirect effect of 
released predation pressure as higher amount of 
copepods might still be in earlier developmental 
stages. However, even if there is always a 
chance of missing some patterns throughout the 
sampling period, our samples were taken in 
response to when communities were diverging 
among the treatments. Temperature could also 
influence zooplankton reproduction; however, 
we did not see any general drastic drop in the 
zooplankton community in the second sampling 
occasion that would indicate such a pattern 
(Figs. 5 and 6). In terms of our focus on the 
combined effects of added nutrients and road 
salts, our results suggest that the two anthro
pogenic factors have additive effects and not 
synergistic or antagonistic effects. 
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CONCLUSIONS 

Eutrophication and salinization are two 
ecosystem stressors that are being experienced 
in aquatic ecosystems around the world. While 
eutrophication has been studied for decades, the 
ecological effects of salinization are only recently 
receiving attention and the combined effects of 
the two stressors have received no attention. 
Our study has found that the combined effects 
of the two stressors- across the range of values 
examined- are entirely additive for all of the 
taxa we examined including phytoplankton, 
periphyton, macroalgae, snails, and zooplank
ton. While the impacts of anthropogenic addi
tions of nutrients and salt are not synergistic, 
their combined effects on aquatic ecosystems are 
still of tremendous concern since they both con
tribute to major changes including phytoplank
ton and periphyton blooms (via bottom-up and 
top-down mechanisms, respectively). Equally 
important are the impacts of salinization alone, 
including causing a major decline in numerous 
taxa including zooplankton, snails, and macroal
gae. One would reasonably predict that such 
declines would have further cascading effects on 
consumers that rely on the salt-sensitive prey 
and on species that rely on the expansive Nitella 
meadows (and perhaps other salt-sensitive 
macrophyte species) in freshwater lakes for habi
tats. Overall, the combined effects of salinization 
and eutrophication might fast-forward the pro
cess of lakes becoming hypertrophic, and this 
could potentially result in devastating algal 
blooms and poor water quality. 

As the first study to examine the combined 
effects of salt and nutrients, there is clearly much 
more work to be done. For example, the striking 
negative effects of NaCl road salt on macroalgae 
suggest that many other macroalgae species, and 
perhaps many aquatic plant species that are 
adapted to low salinities, may be highly suscepti
ble to road salt pollution in freshwater ecosystems. 
The rebounding of both dadocerans and copepods 
after initial declines following salt exposure sug
gests evolved tolerance, but our current insights 
into this possibility are limited to only one species 
of cladoceran (Coldsnow et al. 2017). There has 
also been growing interest in using other road 
salts (or mixtures of salts) for deicing roads includ
ing MgC'2 and CaCl2. Little research has examined 
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the ecological impacts of these alternative salts 
and organic salt additives (but see Schuler et al. 
2017b, Schuler and Relyea 2018). As we move for
ward on these frontiers, we will have a much more 
holistic idea of how anthropogenic impacts are 
altering aquatic ecosystems and develop manage
ment strategies for their mitigation. 

Through these direct and indirect temperature 
effects, in combination with reduced wind speed 
and reduced cloudiness, summer heatwaves boost 
the development of harmful cyanobacterial 
blooms. These findings warn that climate change 
is likely to yield an increased threat of harmful 
cyanobacteria in eutrophic freshwater ecosystems. 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Dear Mr. Lecrone, 

Jane Cogie <jane.<:ogie@gmail.com> 
Sunday, August 11, 2019 11:25 PM 
Lecrone, Darin 
[External] NPDES IL0077666, Notice No. 7516c 
NPDES Permit IL0077666-Jane Cogie.docx 

I have attached my comments on the proposed Williamson Energy, LLC permit to discharge mine waste into 
the Big Muddy River (NPDES IL0077666, Notice No. 7516c). 

In my comments, I request an extension of the comment period and a public hearing. I also ask that the IEP A 
conduct an additional study that would provide an Environmental Impact Statement. 

Please include my comments in the official record for this permit application. 

Sincerely, 
Jane Cogie 
1010 S. Oakland Avenue 
Carbondale, IL 62901 
jane.cogie@gmail.com 
618-549-4673 

1 
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Jane Cogie 
1010 South Oakland 
Carbondale, IL 62901 
jane.cogie@gmail.com 
618-549-4673 

Darin Lecrone 
IEPA Bureau of Water 
Water Pollution Control Permit Section 
1021 North Grand Ave. East 
Springfield, IL 62794-9276 

August 11, 2019 

Re: Williamson Energy Pond Creek Mine NPDES IL0077666, Notice Number 7516c 

Dear Mr. Lecrone: 

I am writing to ask the Illinois Environmental Protection Agency to extend the 
comment period for the Pond Creek Mine's draft-renewed permit application. One month 
for comments is inadequate, particularly given the interlocking sets of data to be 
considered, I also urge the IEPA to hold a hearing to provide a public forum for citizen 
input. 

Furthermore, I request that the IEPA study the impact of the waste water the 
proposed pipeline would dump into the Big Muddy- in other words, that the IEPA compile 
an Environmental Impact Statement. Such a study seems warranted, in particular for 
determining the cumulative impact of contaminants, including not just the Pond Creek Mine 
contaminants, which I note below, but also those contaminants already being emitted into 
the river from other sources, such as the Sugarcreek Mine and runoff from surrounding 
farm lands. 

I submit these requests as a concerned citizen. From the documents I have 
reviewed, it is clear that concern is warranted. Available data on Pond Creek Mine waste 
water show that it contains high levels of chloride, sulfates, and heavy metals-dangerous 
to fresh water mussels and fish that inhabit the Big Muddy, not to mention other wildlife 
that depends on the river to survive. 

Concern about the Pond Creek Mine dumping waste into this river should not be 
limited to the contaminants. There is also the concern over the greater flooding that would 
result with the addition of the millions of gallons of Pond Creek Mine waste water, 
particularly following heavy rain events. Such rain events have become far more frequent 
with climate change. Indeed one of Williamson Energy's rationales for this permit 
application is that steps are needed to prevent contaminants from overtopping the holding 
basins and harming the health of the mine's workers. Although Williamson Energy's plan 
includes monitoring of contaminant levels, its plan does not address the flooding potential 
from the sheer quantity of mine waste water to be added daily to the Big Muddy's 
fluctuating flow. 

The company's proposed pipeline is not a solution for the handling toxic waste 
produced at the Pond Creek Mine. An actual solution would be for Williamson Energy to 
clean the waste water in an onsite water treatment plant before emitting it. A highly 
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Re: Williamson Energy Pond Creek Mine NPDES JL0077666, Notice Number 7516c 

profitable company, Williamson can and should use some of its profits to clean up its own 
waste. During a time when scientists recognize that fossil fuels must be replaced by 
renewable energy, this kind of de facto subsidy for Williamson Energy is unacceptable. 
Williamson Energy doesn't own the Big Muddy River. It belongs to all of us. 

Thank you for taking my comments into consideration- and for convening a hearing to 
review Williamson Energy's permit application and on the impacts approval of it would 
have on the Big Muddy. 

Respectfully submitted, 
Jane Cogie 
1010 S. Oakland Avenue 
Carbondale, IL 62901 
(618) 549-4673 
jane.cogie@gmail.com 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 

Subject: 

Dear Sir, 

Bxhlbtt,_,l ... <f.-0_ 

CaseyRhea Stout <caseyrheastout@gmail.com > 
Monday, August 12, 2019 6:53 AM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

I am writing to urge you not to approve the dumping of polluted water by Williamson Energy into the Big Muddy River. 
Please consider your responsibilities to protect the people and ecosystems in this state. This dumping can create mass 
devastation of an enormous amount of ecosystems. With the muddy bottom, pollutants could become trapped in the 
sediments and create toxic environments for both wildlife and humans even beyond the point of ceased dumping. And 
please do not forget that the Big Muddy eventually dumps into the Mississippi and we can and will be held responsible 
for any outstate damage that WILL happen as well. You can and should prevent this from happening. No amount of of 
kickbacks you might be getting should be more important than the protection of our wildlife, ecosystems, and people. 
No amount of jobs you might feel responsible for maintaining or creating should be more important that the protection 
of our wildlife, ecosystems, and people. It is your job to do nothing but protect our wildlife, ecosystems, and people 
from pollution - do your job, only your job, and DO NOT ALLOW THIS TO HAPPEN. 

Sincerely, 

Casey R. Stout 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

jane payne <jane.payne111@gmail.com > 
Monday, August 12, 2019 10:59 AM 
LeCrone, Darin 
[External] NPDES IL0077666 Notice NO.7516c 

My interest in the quality of water in the Big Muddy River is a personal one. My partner and I have lived 
in Pomona since 1978. Our property is .5 miles from Cedar Creek which flows into the Big Muddy which 
flows into the Mississippi River. When the water backs up, we can put our canoes and kayaks in at the 
bridge. There is no current; we paddle through tree tops on our way to the Big Muddy. It is a beautiful 
and surreal experience. We have been able to do that at least four times in the last two years. 

With the scarcity of potable water being a world wide crisis, to pollute (even a bit) such a treasure as 
the Big Muddy makes no economic, aesthetic or rational sense. Unhealthy/toxic byproducts need to be 
"disarmed11 if possible, but to damage a healthy ecosystem in order to dispose of the waste from a dying 
industry is not sane. 

I also have an investment in Southern Illinois being an environmentally safe recreational area, for me, my 
neighbors and the people that visit. I live here because of the natural beauty of the Shawnee National 
Forest. George and I are the owners of the Pomona Winery, founded in 1991. We are proud of being part 
of the tourism industry in southern Illinois and want to help it flourish without degradation to the 
environment. We need to protect these resources. 

Sincerely, 
Jane Payne, owner of the Pomona Winery 
2865 Hickory Ridge Road 
Pomona, Illinois 62975 
Jackson County 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Becky Schneider < becky_schneider1@yahoo.com> 
Monday, August 12, 201911:18 AM 
Lecrone, Darin 
[External) NPDES IL 0077666 & notice 7516c 

I am against this for many reasons. I understand finding somewhere to put toxic byproducts is difficult, but please do not 
use the Big Muddy to do so. We fish and get frogs out of the river. I wish you the best of luck with dealing with this, but 
please do not allow more pollution in this river. 

Thank you, 
Becky Schneider 
618-697-4138 

Sent from my iPhone 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Cc: 
Subject: 

darin.lecrone@illinois.gov 
NPDES IL0077666 
Notice No. 7516c 
August 12, 2019 

Tom Bik <thomasjbik@gmail.com> 
Monday, August 12, 2019 11:39 AM 
Lecrone, Darin 
senschimpf58@gmail.com; staterepterribryant@gmail.com 
[External] NPDES IL0077666 Notice No. 7516c 

Public Comments Pond Creek Mine Pipeline Application 
I am writing to urge that the Illinois Department of Natural Resources (IDNR) and the Illinois Environmental Protection 
Agency (IEPA) to deny or reverse any permits needed to facilitate the Pond Creek Mine's application to construct a 
pipeline that would dump millions of gallons of mine waste into the Big Muddy River. 
According to newspaper accounts and government documents, this company (Williamson Energy) already has a shaky 
record of pollution of tributaries of the Big Muddy and groundwater mining that has severely impacted neighboring 
households and communities. There are numerous economic and environmental arguments against allowing this project 
to go forward. 
This project does not make economic sense. The pipeline project would allow mine operators to externalize the cost of 
treating the wastewater created by its operation to the public. In a true market economy this coal mine might have to 
concede that dealing with the wastes that it generates in an environmentally sound way costs more than it is worth to 
take the coal out of the ground. So by allowing this project to proceed the IEPA and IDNR are not only facilitating the 
poisoning of the Big Muddy River, but also hastening global climate change. The jobs created by this mining operation 
are not a fair justification for the economic damage that has already been done in local communities, or that would be 
done downstream from its discharge, if implemented. If the State of Illinois is seriously concerned about the livelihoods 
of Illinois coal miners, it would do well to enact a severance tax on Illinois coal so that a fund could be establish to 
retrain coal miners into non-fossil fuel energy sector jobs. 
This project does not make environmental sense. No environmental impact studies have been done on the long term 
effects of this project, including: cumulative water quality, fish and wildlife effects, bank erosion, and the social and 
environmental costs to the communities and individuals that live along and use the Big Muddy River. As a frequent 
recreational visitor to Oakwood Bottoms, Greentree Reservoir, I would echo the words of the Southern Illinoisan's 8-4-
19 Editorial "The ecological importance of the lower Big Muddy River seems to be ample justification for denying the 
(permit) request." 
I urge IDNR and IEPA to hold a public hearing be held so that citizens may be given an opportunity to publicly comment 
on this project, that if allowed to proceed will provide no benefits to the people of the region or the nation. 
Thank you. 
Thomas J. Bik 
10 Pinewood Dr. 
Carbondale, IL 62901 
thomasibik@qmail.com 
cc: State Senator Paul Schimpf 
State Representative Terry Bryant 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

IEPA 
Agency Bureau of Water 
Division of Water Pollution 
Control Permit Section 

Mary Ellen <jwdmed@consolidated.net> 
Monday, August 12, 2019 12:00 PM 
Lecrone, Darin 
[External] Public Hearing Request for NPDES Permit No. IL 0077666 Notice No. 7516c 
Williamson Energy LLC, Permit No. 456 

1021 North Grand Avenue East 
P. 0. Office Box 19276 
Springfield, II 62794-9276 

TO Darin Lecrone 
Sent via darin.lecrone@illinois.gov 

RE: Public Hearing Request for NPDES Permit No. IL 0077666 Notice No. 7516c Williamson 
Energy LLC, Perm.it No. 456 

The proposed pipeline to transport coal wastewater from Pond Creek Mine in Williamson 
County to be discharged into the Big Muddy River in Franklin County must be denied. Pond 
Creek Mine must not pollute a navigable waterway with coal mine water that should be the 
responsibility of Williamson Energy LLC. 

How did Williamson Energy LLC dispose of the high chloride /sulfate water in the past? It is 
known that this mine has had water accumulation problems for years. Longwall mining creates 
havoc for landowners' property and especially their wells, lakes, and ponds. I saw the 
devastation that Pond Creek mining did to Charles DuBose's home, lake, pond and well. Now 
this mine has the audacity to request that the taxpayer further subsidizes this mine and allow 
even more harm to a public waterway. 

A Public Hearing would allow concerned citizens to express how approval of NPDES No. 
IL0077666 Notice No. 7516c would impact their lives and the quality of their environment. 

Thank you for your consideration, 

Mary Ellen DeClue 
366 Westlake Trail 

1 
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Litchfield, IL 62056 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Sent from my iPhone 

Exm'bit-J.!/£ 
Miles Maether < milesmaether89@icloud.com > 
Monday, August 12, 201912:02 PM 
Lecrone, Darin 
[External] NPDES IL 0077666 Notice 7516C 

I am against any additional waste being dumped into the big muddy river. Illinois public waters are polluted enough. 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

matt borowicz <bluzbr2chicago@yahoo.com> 
Monday, August 12, 2019 12:31 PM 
Lecrone, Darin 
[External] requesting a hearing on the IEPA's position on the pine creek pipeline 

The IEPA should not be allowing polluted waste water into the Big Muddy River. It will pollute land, wildlife, people, and is 
a bad decision. 
Please have a open hearing on this topic and allow our community to voice concerns over this bad proposal. We live here, 
we fish the waters, we hunt on the land, and your agency should not allow a company to destroy public lands and waters. 
PERIOD. You are the Illinois ENVIRONMENTAL PROTECTION agency. Now, PROTECT OUR ENVIRONMENT. 
Thank you, 
Matthew Borowicz 
Jackson County Resident and Illinois Taxpayer 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 

Matt Borowicz < bluzbr2chicago@yahoo.com > 
Tuesday, August 13, 2019 12:52 PM 
Lecrone, Darin 

Subject: [External] Re: requesting a hearing on the IEPA's position on the pine creek pipeline 

Dear Sir, 

I would like a reply to my request for a public hearing on the IEPA's poor decision on allowing polluted waste water to be 
dumped into the BiG Muddy River. 
Thank you, 
Matthew Borowicz 
Jackson County Resident and Illinois Taxpayer 

Sent from my iPhone 

On Aug 12, 2019, at 12:31 PM, matt borowicz <bluzbr2chicago@yahoo.com> wrote: 

The IEPA should not be allowing polluted waste water into the Big Muddy River. It will pollute land, 
wildlife, people, and is a bad decision. 
Please have a open hearing on this topic and allow our community to voice concerns over this bad 
proposal. We live here, we fish the waters, we hunt on the land, and your agency should not allow a 
company to destroy public lands and waters. PERIOD. You are the Illinois ENVIRONMENTAL 
PROTECTION agency. Now, PROTECT OUR ENVIRONMENT. 
Thank you, 
Matthew Borowicz 
Jackson County Resident and Illinois Taxpayer 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Lecrone, 

Exhibit_ l 9 4..,__-_ _ 

paula whowantstoknow <erpavo@gmail.com> 
Monday, August 12, 2019 12:32 PM 
Lecrone, Darin 
[External] Mine Waste Pollution of our Big Muddy River 

I am dismayed that the state of lllinois would allow a coal mining company to pollute our waters, which goes against our 
state constitution and all human decency. 

The very least we can expect is that the mine treat all wastewater onsite with reverse osmosis treatment to reduce the 
amount of pollutants entering the river. Since it appears the company is incapable of regular monitoring and reporting, we 
also request the installation of a SCADA system at the point of discharge so the public can monitor, in real time, the 
discharge and flow of treated water that enters the river. We also request a maximum volume or treated water to be 
discharged in any given event be less than 500,000 gallons, and only during times when the river is below flood stage. Or, 
if the lower limit cannot be achieved, we recommend the company treat the waste water on site AND install a pipeline to 
go all the way to the Mississippi River to avoid the sensitive ecological areas south of Murphysboro. Again, with a SCADA 
system at the outfall of the pipe. 
There has been no assessment of cumulative water quality impacts from continued coal mining. 
There has been no assessment of increased water volume with regard to flooding, sedimentation, and downstream 
impacts. 
There has been no assessment for the large withdrawals of underground water resources and the impact and implications 
that might have on future groundwater resources. 
And there has been no assessment of the full social, health, environmental, economic or climate cost of this mine to 
Illinois tax payers. 
For these reasons, I ask for a public hearing for Pond Creek Mine: NPDES IL0077666 and notice No. 7516c 

With concern. 

Paula B radshaw 
1801 New Era Rd 
Carbondale. IL 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Good day: 

,--=' -- - ---

Elhtblt '<Jt 
George Majka < pomonawinery@wildblue.net> 
Monday, August 12, 2019 12:39 PM 
Lecrone, Darin 
[External] NPDESIL0077666 notice #7516c 

Water and air, our two most precious resources. I find it hard to believe that anyone would even consider putting toxic 
pollutants into one of Illinois' rivers to support jobs in a dying industry. 

George Majka 
Concerned citizen 

t 



R03208

EPA.PublicHearingCom 

From: 

Sent: 
To: 
Subject: 

Matthew Blessing <b1essing5150@gmail.com> 
Monday, August 12, 2019 12:38 PM 
Lecrone, Darin 
[External] NPDESIL0077666 & Notice #7516C 

I do not support the use of the Big Muddy for the disposal of toxins and other waste products. Please vote against this. 

Sent from my iPhone 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

To whom it may concern, 

ExblbJt ~o t; 
David Kidd <d.kidd1@mchsi.com> 
Monday, August 12, 2019 1:05 PM 
Lecrone, Darin 
[External] Pond Creek Mine 

This is regarding Williamson Energy's request to dump millions of gallons of diluted wastewater from Pond Creek Mine into 
the Big Muddy River. ( permit number IL0077666, notice no.7516c) 

I strongly oppose allowing this. Totally neutralizing all by products of mining operations is the standard that Williamson Energy 
should be held to. If they can't do this because they are unable to pass the cost on to their customers and make a profit, they 
don't deserve to be in business. Public resources such as the Big Muddy should not be used to finish the dilution their effluent. 
levels of what is safe evolve over time and allowing this practice to go forward because it meets "todays standards" is short 
sighted. Do the right thing and deny this request! 

Sincerely, 

David Kidd 
1 Pinewood Dr. 
Carbondale, IL 62901 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Cc: 
Subject: 

August 11, 2019 

Laurel Toussaint <laureltous@hotmail.com> 
Monday, August 12, 2019 1 :29 PM 
Lecrone, Darin 
GovernorsOffice; senschimpf58@gmail.com; staterepterribryant@gmail.com 
[External] NPDES IL0077666 Notice No. 7516c 

Pond Creek Mine Pipeline Application 
darin.lecrone@illinois.gov 
NPDES IL0077666 
Notice No. 7516c 

Dear Mr. Lecrone: 
I am writing to oppose the Pond Creek Mine's application to construct a pipeline that would dump millions of gallons of 

mine waste into the Big Muddy River. 
No environmental impact studies have been done on the long term effects of this project, including: cumulative water 
quality, fish and wildlife effects, bank erosion, and the social and environmental costs to the communities and 
individ~als that live along and use the Big Muddy River. 
This pipeline project would allow this corporation to externalize its costs to the public. In a true market economy this 
coal mine might have to concede that dealing with the wastes that it generates in an environmentally sound way costs 
more than it is worth to take the coal out of the ground. So by allowing this project to proceed the IEPA and IDNR and 
not only facilitating the poisoning of the Big Muddy River, but also hastening global climate change. 
I urge the IEPA and IDNR to reject all proposals for this harmful project. 
I request that a public hearing be held so that citizens may be given an opportunity to publicly comment on a project 
that if allowed to proceed will provide no benefits to the people of the region or the nation. 

Thank you, 

Laurel Toussaint 
10 Pinewood Dr. 
Carbondale, IL 62901 
laureltous@hotmail.com 

cc: Governor J.B. Pritzer 
Senator Paul Schimpt 
Representative Terri Bryant 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Lecrone, 

Carla Womack <crusso1957@yahoo.com> 
Monday, August 12, 2019 2:00 PM 
Lecrone, Darin 
[External] NPDESIL0077666 Notice No.7516c 

As a citizen in Jackson County and near the Big Muddy River, I am asking you to please reconsider giving the Pond 
Creek Mine final permission to discharge mine waste water with high levels of sulfates and chlorides in the Big Muddy. I 
have canoed/kayaked on this body of water and do not want to see the damage this act will do. The sheer volume of 
water to be discharged alone is frightening as the maximum amount of wastewater allowed would have over 7 million 
gallons of wastewater and this is terrible. I know during heavy rain periods and during the spring, the river already floods 
many areas of Murphysboro and points upstream and downstream of us. My area where I live was impacted this May into 
June by flooding that subsequently flooded the creek near my home. It flooded the low-lying area of the Shawnee Forest 
(on the way to my house) that there was over 4 feet of floodwater over the road for more than a month. The "natural" river 
water alone was devastating to the wildlife and plant life in our area. I can NOT imagine what having cancer causing 
products in this water would do to the wildlife, plants and humans that would come in contact with these agents. Many of 
my neighbors do fish the river and these contaminates would have an awful impact on fish, other aquatic creatures and 
PEOPLE. Please do not give permission for this action. The mine should be building a water treatment plant onsite to take 
care of their water to ensure the discharges meet environmental regulations and not count on the Big Muddy River to 
"dilute" this contaminated water. 

I also urge you to hold public hearings in the Jackson County (or Murphusboro) area. Many of the area residents would be 
interested in hearing the details for this action. The fact that the Big Muddy also dumps into the Mississippi River is a 
concern. The Gulf has had way too much damage from pesticide runoff (agriculture), floods, pollution. The impact of all of 
this in the Mississippi and Gulf has already taken a toll on coral and aquatic life. The extra sulfates and chloride would not 
be a good addition to the water. 

Thank you for your consideration 
Carla Womack 
2010 Hickory Ridge Road 
Pomona, IL 62975 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Lecrone, 

Exhioit _ __,a __ o_~..,c.· __ 

Jon Womack <dulce55@yahoo.com> 
Monday, August 12, 2019 2:26 PM 
Lecrone, Darin 
[External] Pond Creek Mine 

As a citizen in Jackson County and near the Big Muddy River, I am asking you to please reconsider giving the Pond 
Creek Mine final permission to discharge mine waste water with high levels of sulfates and chlorides in the Big Muddy. I 
have canoed/kayaked on this body of water and do not want to see the damage this act will do. The sheer volume of 
water to be discharged alone is frightening as the maximum amount of wastewater allowed would have over 7 million 
gallons of wastewater and this is terrible. I know during heavy rain periods and during the spring, the river already floods 
many areas of Murphysboro and points upstream and downstream of us. My area where I live was impacted this May into 
June by flooding that subsequently flooded the creek near my home. It flooded the low-lying area of the Shawnee Forest 
(on the way to my house) that there was over 4 feet of floodwater over the road for more than a month. The "natural" river 
water alone was devastating to the wildlife and plant life in our area. I can NOT imagine what having cancer causing 
products in this water would do to the wildlife, plants and humans that would come in contact with these agents. Many of 
my neighbors do fish the river and these contaminates would have an awful impact on fish, other aquatic creatures and 
PEOPLE. Please do not give permission for this action. The.mine should be building a water treatment plant onsite to take 
care of their water to ensure the discharges meet environmental regulations and not count on the Big Muddy River to 
"dilute" this contaminated water. 

I also urge you to hold public hearings in the Jackson County (or Murphysboro) area. Many of the area residents would be 
interested in hearing the details for this action. The fact that the Big Muddy also dumps into the Mississippi River is a 
concern. The Gulf has had way too much damage from pesticide runoff (agriculture), floods, pollution. The impact of all of 
this in the Mississippi and Gulf has already taken a toll on coral and aquatic life. The extra sulfates and chloride would not 
be a good addition to the water. 

Thank you, 
Jon Womack 
2010 Hickory Ridge Road 
Pomona, IL 62975 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Dear Mr. Lecrone, 

r 

Jan thomas <jan@artapult.com> 
Monday, August 12, 2019 2:30 PM 
Lecrone, Darin 
[External] Regarding: NPDES IL0077666 and notice No. 7516c 
Pond Creek objection letter - 12 August 2019.pdf 

Please find attached my Objection Letter to the Pond Creek Mine NP DES tl0077666 and notice No. 7516c 
Thank you for your consideration. 
Jan Thomas 
433 N. 7 th St. 
Murphysboro, IL 62966 
Jan@artapult.com 

I 0 7 Virus-free. www.avast.com 

1 
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Mr. Darin Lecrone 
Illinois Environmental Protection Agency 
Water Pollution Control Permit Section 
1021 North Grand Ave. East 
Springfield, IL 62794-9276 

12 August 2019 

Regarding: NPDES IL0077666 and notice No. 7516c 

Dear Mr. Lecrone, 

I am writing to request that the IEPA hold a public hearing on the above permit application by 
Williamson Energy's Pond Creek Mine, and to deny the permit altogether as being not in the best 
interests of the southern Illinois Environment. 

I am a co-owner of the Douglass School Art Place in Murphysboro, Illinois. My partner Cameron Smith 
has written to you about our problems with the Big Muddy flooding our historic building, Murphysboro's 
former segregated elementary school, the Frederic Douglass School. Further problems can be 
anticipated if 3.5 million gallons of water are added to the river's volume on a daily basis. This is a one
hundred year old building with porous foundation bricks extending down to two feet below the 2011 
flood level. Continued saturation by Big Muddy water would eventually undermine the entire building. 

There are many areas of concern with this permit: No environmental assessments have ever been done 
on the cumulative effects of this discharge on riparian life-fish, mussels, crustaceans, amphibians, birds 
and mammals, or humans. Since the opening of this mine in 2006 permits have been issued piecemeal 
for their various initiatives, but the TOTAL effect has never been assessed. Many Compliance and 
Discharge Monitoring Records are incomplete or missing from the public record. There is reason to 
believe that the Mine has substantially exceeded their permitted levels in the past. There seems to be 
little or no monitoring of their activities. 

I am also concerned that the proposed diffuser outlet is to be sited downstream from the Plumfield 
Gauging Station. This means that the measurements taken by this gauging station, which include not 
only volume but also flow rates, pH, turbidity, conductance, temperature, nitrate and nitrite levels, etc. 
will be inaccurate with regards to downstream effects. And also will not accurately reflect whether the 
Mine has adhered to the requirements of this permit. At the very least, if this permit is to go forward, 
the Mine should be required to re-route their pipeline to a diffuser upstream from the Plumfield station. 

Williamson Energy and Foresight Energy are extremely rich corporations. Foresight brags on its website 
that the Pond Creek Mine "was the most productive underground coal mine in the United States during 
the first five years of its history based on clean tons produced per man hour worked." They also 
continually refer to their "low operating costs." Part of this is secured by their transportation assets 
which include locomotives, coal cars, extensive rail lines and contractual access to others, and a 20 
million ton per year Sitran loading facility on the Ohio River. Most of this coal will be shipped abroad, so 
it is no benefit to the people of Illinois. And there is no coal Severance Tax in Illinois, so we get no tax 
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Regarding: NPDES IL0077666 and notice No. 7516c 

benefit from them either. It is just outrageous that the people of Illinois should pay for Foresight's 
garbage treatment in the form of added degradation to a Water of the State. They should be required 
to appropriately treat this water on site before being allowed to dump it into the river. And their 
systems should be properly monitored and controlled with an appropriate SCADA system. 

This is high sulfur, high Btu coal - the most polluting in the world. The climate crisis is upon us. The 
burning of coal must stop if we are to survive. It is not the time to be building out more infrastructures 
to tie us to more fossil fuel use when we must now learn how to use less. 

For all these reasons I urge the IEPA to fulfill their legal mandate to protect our environment and hold a 
well publicized, timely and accessible public hearing so the people can make their concerns known. This 
permit should be denied. 

Thank you for your consideration. 

Jan Thomas 
433 N. J1h St. 
Murphys'boro, IL 62966 
Jan@artapult.com 
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EPA.PublicHearingCom 

From: 

Sent: 
To: 
Subject: 
Attachments: 

Darin, 

James Plumley <james.plumley@foresight.com> 

Wednesday, July 17, 2019 4:4S PM 

7666 Notice No 7516c 

IEPA Public Notice request on IL0077666 Notice No 7516c 

IEPA Public Notice Request on 7-17-19 ll0077666 Notice 7516c.pdf 

Attached is a pdf of the request for a public hearing on IL0077666 Notice 7516c that will be sent via FedEx for tomorrow 
delivery. We would request that the public hearing be held at the first available date. 

If you have any question or comment please contact me at 618-694-3739. 

James P 

1 
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WiDlamson Energy, LLC 
P08ox99 
Johnston City, IL 6295 I 
Office: 618-983-3020 Fax: 618-983-3017 

Illinois Environmental Protection Agency 
Bureau of Water, Division of Water Pollution Control Pennit Section 
1021 North Grand Avenue East 
Springfield, IL 62794-9276 

July 17, 2019 

Re: Williamson Energy, LLC's Pond Creek No. 1 Mine, Permit II..0077666 (Notice No. 7516c) 

ATI'N Bureau of Water, Division of Water Pollution Control Pennit Section 

Williamson Energy would like to request a public hearing be held on Pcnnit ll..0077666. Williamson 
Energy request this hearing be held at the first available date so that any public comments can be addressed 
prior to the issuance of this pcnnit renewal. 

If you need any additional infonnation, or have any questions, please let me know. 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exblblt ao'-

Steve eberhart <eberpsy@icloud.com> 
Monday, August 12, 2019 2:52 PM 
Lecrone, Darin 
[External] Hearing 

Please hold a hearing on the iepa's position on the pine creek mine pipeline before August 12. Steve Eberhart and Lilly 
Boruszkowski 

Sent from my iPhone 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

llblbit aoJ ___ _ 

SAFE Org <saveilwater@gmail.com> 
Monday, August 12, 2019 3:21 PM 
Lecrone, Darin 
[External] Regarding: NPDES IL0077666 and notice No. 7516c 
Pond Creek Request for Hearing Letter.pdf 

Please see our attached letter requesting a public hearing for NPDES IL0077666 and notice No. 7516c 

SAFE 
Southern Illinoisans Against Fracturing Our Environment 
PO Box 1325 
Vienna, IL 62995 
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Mr. Darin Lecrone 

Illinois Environmental Protection Agency 

Water Pollution Control Permit Section 

1021 North Grand Ave. East 

Springfield, IL 62794-9276 

Regarding: NPOES IL0077666 and notice No. 7516c 

Dear Mr. Lecrone, 

On behalf of all members of Southern Illinoisans Against Fracturing Our Environment, many of whom 

live in Williamson, Jackson and Union County, we respectfully request a public hearing for the Pond 

Creek application which seeks to allow upwards of 3.S million gallons of mine waste water to be 

discharged into the Big Muddy River north of Murphysboro. 

Our concerns are based on the results of information obtained from Freedom of Information Act, and 

public records. 

The Permit IL0077666 for Williams Energy LLC expired in 2010 and the mine has been in non compliance 

for several years, releasing effluents containing excessive amounts of sulfates and chlorides, and 

unsafe pH levels. Only one informal enforcement action has been recorded 

1Mw1,·Uech.o cw eovtc1t:111ih::d:k';fl%¥·•riiocrnid~U00?302WWrwmmmd Many reports are incomplete. 

In 2018 alone, sulfite and chloride exceeded expired permit levels with 102,455 lb/yr dumped into Pond 

Creek Tributary. (ti,ttw;·Uerho ena sovbceods/!oadiOf:lAP!frePA!l-'tdro,mMaoHRaci,iaai'Aecmu id=U W22titi6&vean=2rua1 In 

2017, sulfate exceeded 413,320 lb/yr and chlorides exceeded 409,744 lb/yr dumped into Pond Creek 

Tributary. (hno• llt©o epaeQ:lc(trno{l$0Aa4fnl roolfrwomta,n,.pQllutar;,Maac!Jq?pelWll ld·UQ01™i@ww-2QJ2l All these 

bi-products eventually flow downstream into the Big Muddy River. The concentrated mining waste 

includes dangerous levels of chlorides and sulfates which are harmful to alt aquatic life downstream, 

beyond the discharge point. The Big Muddy River is already impacted by permitted and pre-regulation 

mine pollution. The cumulative impact is not good for Southern Illinois or the Big Muddy River. 

The NPDES permit expired nearly a decade ago and the Discharge Monitoring report is incomplete. 

Given the lack of governmental oversight and enforcement, and the lack of consequences for expired 

permits, neither the agency nor the affected communities have any good reason to suppose that the 

company is in compliance with local, state and federal regulations now, or In the future. 
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According to the EPA EJscreen mapper, (h!los-llc1sa,eo t"" 10ximumetll those who live downstream of the 

discharge point along the Big Muddy River near Murphysboro, Illinois and to the south where the river 

empties into the Mississippi, are considered low income, over 65 and have less than a highschool 

education, which means that the impacted community that will receive the discharge waste Is an 

Environmental Justice Community. Multiple public housing locations are in low lying areas that are 

prone to flooding by the Big Muddy River, and in 2019 there have been more than 145 days of water 

levels above flood stage due to extreme precipitation events. We think it's worth noting that the 

communities most impacted by additional volumes of mining waste discharge are those with the least 

ability to relocate to higher, safer ground. 

We understand the safety of the miners is important, as are all the people and nature downstream. We 

request that the mine treat all wastewater onsite with reverse osmosis treatment to reduce the amount 

of pollutants entering the river. Since it appears the company is incapable of regular monitoring and 

reporting, we also request the installation of a SCADA system at the point of discharge so the public can 

monitor, in real time, the discharge and flow of treated water that enters the river. We also request a 

maximum volume of treated water to be discharged in any given event be less than 500,000 gallons, and 

only during times when the river is below flood stage. Or, if the lower limit cannot be achieved, we 

recommend the company treat the waste water on site AND install a pipeline to go all the way to the 

Mississippi River to avoid the sensitive ecological areas south of Murphysboro. Again, with a SCAOA 

system at the outfall of the pipe. 

There has been no assessment of cumulative water quality impacts from continued coal mining. 

There has been no assessment of increased water volume with regard to flooding, sedimentation, and 

downstream impacts. 

There has been no assessment for the large withdrawals of underground water resources and the 

impact and implications that might have on future groundwater resources. 

And there has been no assessment of the full social, health, environmental, economic or climate cost of 

this mine to Illinois tax payers. 

For these reasons, we ask for a public hearing for Pond Creek Mine: NPDES IL0077666 and notjce No. 
~ 

Sincerely, 

SAFE, PO Box 1325, Vienna, IL 62995 

Steering Committee: 
Mark Coats 
Vito Mastrangelo 
Cameron Smith 
Jan Thomas 
Tabitha Tripp 
Patti Walker 
Rich Whitney 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Cc: 

SAFE Org <saveilwater@gmail.com> 
Monday, August 12, 2019 4:02 PM 
sonjay.sofat@illinois.gov; Keller, Al 
LeCrone, Darin 

Subject: 
Attachments: 

[External] Fwd: Regarding: NPDES IL0077666 and notice No. 7516c 
Pond Creek Request for Hearing Letter.pdf 

Due to receiving an out-of-office response from Mr. Lecrone we are also sending cc Mr. Sofat and Mr. 
Keller to insure your comments are considered 
by the deadline closing today. 

---------- Forwarded message ---------
From: SAFE Org <saveilwater@gmail.com> 
Date: Mon, Aug 12, 2019 at 3:20 PM 
Subject: Regarding: NPDES IL0077666 and notice No. 7516c 
To: <darin.lecrone@illinois.gov> 

Please see our attached letter requesting a public hearing for NPDES IL0077666 and notice No. 7516c 

SAFE 
Southern Illinoisans Against Fracturing Our Environment 
PO Box 1325 
Vienna, IL 62995 

1 
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EPA.PublicHearingCom 

From: Keller, Al 
Sent: 
To: 

Monday, August 12, 2019 4:10 PM 
Ward, Iwona 

Cc: Lecrone, Darin 
Subject: 
Attachments: 

FW: [External) Fwd: Regarding: NPDES Il0077666 and notice No. 7516c 
Pond Creek Request for Hearing letter.pdf 

Another hearing request. 

From: SAFE Org <saveilwater@gmail.com> 
Sent: Monday, August 12, 2019 4:02 PM 
To: sonjay.sofat@illinois.gov; Keller, Al <AI.Keller@lllinois.gov> 
Cc: Lecrone, Darin <Darin.LeCrone@lllinois.gov> 
Subject: [External) Fwd: Regarding: NPDES IL0077666 and notice No. 7516c 

Due to receiving an out-of-office response from Mr. Lecrone we are also sending cc Mr. Sofat and Mr. 
Kelter to insure your comments are considered 
by the deadline closing today. 

---------- Forwarded message---------
From: SAFE Org <saveilwater@gmail.com> 
Date: Mon, Aug 12, 2019 at 3:20 PM 
Subject: Regarding: NPDES IL0077666 and notice No. 7516c 
To: <darin.lecrone@illinois.gov> 

Please see our attached letter requesting a public hearing for NPDES IL0077666 and notice No. 7516c 

SAFE 
Southern Illinoisans Against Fracturing Our Environment 
PO Box 1325 
Vienna, IL 62995 

State of Illinois - CONFIDENTIALITY NOTICE: The information contained in this communication is confidential, may be 
attorney-client privileged or attorney work product, may constitute inside information or internal deliberative staff 
communication, and is intended only for the use of the addressee. Unauthorized use, disclosure or copying of this 
communication or any part thereof is strictly prohibited and may be unlawful. If you have received this communication in 
error, please notify the sender immediately by return e-mail and destroy this communication and all copies thereof, 
including all attachments. Receipt by an unintended recipient does not waive attorney-client privilege, attorney work 
product privilege, or any other exemption from disclosure. 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

fyi 

Sofat, Sanjay 
Monday, August 12, 2019 4:12 PM 
LeCrone, Darin; Dragovich, Amy; Ward, Jwona 
FW: [External) Fwd: Regarding: NPDES IL0077666 and notice No. 7516c 
Pond Creek Request for Hearing Letter.pdf 

From: SAFE Org <saveilwater@gmail.com> 
Sent: Monday, August 12, 2019 4:10 PM 
To: Sofat, Sanjay <Sanjay.Sofat@lllinois.gov> 
Subject: (External] Fwd: Regarding: NPDES IL0077666 and notice No. 7516c 

---·--·- Forwarded message---------
From: SAFE Org <saveilwater@gmail.com> 
Date: Mon, Aug 12, 2019 at 4:02 PM 
Subject: Fwd: Regarding: NPDES IL0077666 and notice No. 7516c 
<a I .keller@illinois.gov> 
Cc: <darin.lecrone@illinois.gov> 

Due to receiving an out-of-office response from Mr. Lecrone we are also sending cc Mr. Sofat and Mr. 
Keller to insure your comments are considered 
by the deadline closing today. 

-------- Forwarded message---------
From: SAFE Org <saveilwater@gmail.com> 
Date: Mon, Aug 12, 2019 at 3:20 PM 

Subject: Regarding: NP DES IL0077666 and notice No. 7516c 
To: <darin.lecrone@illinois.gov> 

Please see our attached letter requesting a public hearing for NPDES IL0077666 and notice No. 7516c 

SAFE 

Southern Illinoisans Against Fracturing Our Environment 
PO Box 1325 

Vienna, IL 62995 

State of Illinois - CONFIDENTIALITY NOTICE: The infonnation contained in this communication is confidential, 
may be attorney-client privileged or attorney work product, may constitute inside information or internal deliberative 
staff communication, and is intended only for the use of the addressee. Unauthorized use, disclosure or copying of 
this communication or any part thereof is strictly prohibited and may be unlawful. If you have received this 
communication in error, please notify the sender immediately by return e-mail and destroy this communication and 
all copies thereof, including all attachments. Receipt by an unintended recipient does not waive attorney-client 
privilege, attorney work product privilege, or any other exemption from disclosure. 
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Mr. Darin Lecrone 

Illinois Environmental Protection Agency 

Water Pollution Control Permit Section 

1021 North Grand Ave. East 

Springfield, IL 62794-9276 

Regarding: NPDES IL0077666 and notice No. 7516c 

Dear Mr. Lecrone, 

On behalf of all members of Southern Illinoisans Against Fracturing Our Environment, many of whom 

live in Williamson, Jackson and Union County, we respectfully request a public hearing for the Pond 

Creek application which seeks to allow upwards of 3.S million gallons of mine waste water to be 

discharged into the Big Muddy River north of Murphysboro. 

Our concerns are based on the results of information obtained from Freedom of Information Act, and 
public records. 

The Permit IL0077666 for Williams Energy LLC expired in 2010 and the mine has been in non compliance 

for several years, releasing effluents containing excessive amounts of sulfates and chlorides, and 
unsafe pH levels. Only one informal enforcement action has been recorded 

INim·(l••dJo ea• 1avWeiaifrn lnrliltv rrPort21id:Jl!llB026fi&lhi1roroand Many reports are incomplete. 

In 2018 alone, sulfite and chloride exceeded expired permit levels with 102,455 lb/yr dumped into Pond 

Creek Tributary. lbUwUNibA eoa 10vt1reort<OPa1:d Oi 1AOt4eomulamr ooMa-ar·1namodoegp,t jd•!IQOZWli&•·1:M-?9J8) In 

2017, sulfate exceeded 413,320 lb/yr and chlorides exceeded 409,744 lb/yr dumped into Pond Creek 

Tributary. ◄bltfl• ¼"ho ena eo•4ceotf<(/oadio•·lAAllreoacu.ldmr-oo lh'tnol:laltt;!l1tlloerrni1 ra=:110027GS6&wear"'2w 7) All these 
bi-products eventually flow downstream into the Big Muddy River. The concentrated mining waste 

includes dangerous levels of chlorides and sulfates which are harmful to all aquatic life downstream, 

beyond the discharge point. The Big Muddy River is already impacted by permitted and pre-regulation 

mine pollution. The cumulative impact is not good for Southern Illinois or the Big Muddy River. 

The NPDES permit expired nearly a decade ago and the Discharge Monitoring report is incomplete. 

Given the lack of governmental oversight and enforcement, and the lack of consequences for expired 

permits, neither the agency nor the affected communities have any good reason to suppose that the 

company is in compliance with local, state and federal regulations now, or in the future. 
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According to the EPA EJscreen mapper, (ll&t,pd/gl<ue:eo epa 1nvbnapp«Jl those who live downstream of the 

discharge point along the Big Muddy River near Murphysboro, Illinois and to the south where the river 

empties into the Mississippi, are considered low income, over 65 and have less than a highschool 

education, which means that the impacted community that will receive the discharge waste is an 

Environmental Justice Community. Multiple public housing locations are in low lying areas that are 

prone to flooding by the Big Muddy River, and in 2019 there have been more than 145 days of water 

levels above flood stage due to extreme precipitation events. We think it's worth noting that the 

communities most impacted by additional volumes of mining waste discharge are those with the least 

ability to relocate to higher, safer ground. 

We understand the safety of the miners is important, as are all the people and nature downstream. We 

request that the mine treat all wastewater onsite with reverse osmosis treatment to reduce the amount 

of pollutants entering the river. Since it appears the company is incapable of regular monitoring and 

reporting, we also request the installation of a SCADA system at the point of discharge so the public can 

monitor, in real time, the discharge and flow of treated water that enters the river. We also request a 

maximum volume of treated water to be discharged in any given event be less than 500,000 gallons, and 

only during times when the river is below flood stage. Or, if the lower limit cannot be achieved, we 

recommend the company treat the waste water on site AND install a pipeline to go all the way to the 

Mississippi River to avoid the sensitive ecological areas south of Murphysboro. Again, with a SCADA 

system at the outfall of the pipe. 

There has been no assessment of cumulative water quality impacts from continued coal mining. 

There has been no assessment of increased water volume with regard to flooding, sedimentation, and 

downstream impacts. 

There has been no assessment for the large withdrawals of underground water resources and the 

impact and implications that might have on future groundwater resources. 

And there has been no assessment of the full social, health, environmental, economic or climate cost of 

this mine to Illinois tax payers. 

For these reasons, we ask for a public hearing for Pond Creek Mine: NPDES IL0077666 and notjce No, 
li1.§&. 

Sincerely, 

SAFE, PO Box 1325, Vienna, IL 62995 

Steering Committee: 
Mark Coats 
Vito Mastrangelo 
Cameron Smith 
Jan Thomas 
Tabitha Tripp 
Patti Walker 
Rich Whitney 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Colleen Flanagan <colleencarole@gmail.com> 
Monday, August 12, 2019 3:50 PM 
Lecrone, Darin 
[External] Pond Creek Mine Pipeline 

I am requesting a public a hearing on IEAP's position on on the proposed Pine Creek Mine dumping its waste into the Big 
Muddy River. 

I live in Murphysboro, II by the Big Muddy and am proud of the work done in our community's to keep area free of 
ongoing contamination of the land and waterways. 

Colleen Flanagan 
416 North Street 
Murphysboro, IL 62966 
618-581-5425 

l 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Mr. Lecrone, 

Jennifer Reiman <jreiman618@gmail.com> 
Monday, August 12, 2019 3:58 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

Please schedule a public hearing for the Pond Creek Mine permit application. The Big Muddy River is a precious resource 
for Southern Illinois. It flows through some of the most scenic and unique landscapes of the Shawnee National Forest. 
Aquatic life in the Big Muddy and in the wetlands along it's banks should not be subjected to pollutants in the discharged 
water. The river should not be sacrificed for the benefit of a coal mining corporation. The people of Illinois deserve to 
have a public hearing to gather all evidence and comments before any action is taken on the permit application. Please 
schedule the hearing and let the voices of the people be heard. 

Thank you, 
Jennifer Reiman 
215 Garden Blvd, Belleville, IL 62220 · 
618-334-1371 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Cc: 
Subject: 

August 12, 2019 

Sarah Heyer <heysar41@yahoo.com> 
Monday, August 12, 2019 3:34 PM 
Lecrone, Darin 
GovernorsOffice; Patrick Windhorst; Dale Fowler 
[External] NPDES IL0077666 Notice No. 7516c 

Pond Creek Mine Pipeline Application 
darin.lecrone@illinois.gov 
NPDES IL0077666 
Notice No. 7516c 

Dear Mr. Lecrone: 
I oppose the Pond Creek Mine's application to construct a pipeline that would dump millions of gallons of mine waste 
into the Big Muddy River and request a public hearing to allow public comments on a project that provides no benefits 
but damages the environment and people of this area. 
Several years ago I put up sandbags at a friend's house that was being flooded by the Big Muddy. The first floor of her 
house was inundated. I can't imagine how much worse it would have been if that water were more polluted. 
No environmental impact studies have been done on the long term effects of this project, including: cumulative water 
quality, fish and wildlife effects, bank erosion, and the social and environmental costs to the communities and 
individuals that live along and use the Big Muddy River. 
This pipeline project would allow this corporation to externalize its costs to the public. In a true market economy this 
coal mine might have to concede that dealing with the wastes that it generates in an environmentally sound way costs 
more than it is worth to take the coal out of the ground. So by allowing this project to proceed the IEPA and IDNR and 
not only facilitating the poisoning of the Big Muddy River, but also hastening global climate change. 
I urge the IEPA and IDNR to reject all proposals for this harmful project. 

Thank you, 

Sarah Heyer 
1442 E Gary Dr 
Carbondale, IL 62902 
heysar4l@yahoo.com 

cc: Governor J.B. Pritzer 
Senator Dale Fowler 
Representative Patrick Windhorst 

1 



R03230

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

From: Robert C Morwell 
612 S. Surrey Ln. 
Carbondale, 62901 

Darin.lecrone@illinois.gov 

Robert Morwell <robertmorwell@gmail.com> 
Monday, August 12, 2019 4:35 PM 
Lecrone, Darin 
[External] NPDES IL0077666 and notice No. 7516c 

Subject: NPDES IL0077666 and notice No. 7516c 

Mr Lecrone, 

Regarding: NPDES IL0077666 and notice No. 7516c 

I am calling for a public hearing on the proposed release of toxic mine waste which would make its way into the Big 
Muddy River and to all other water systems into which it feeds. I believe this constitutes an unacceptable pollution of 
the local water systems. 

The tong ter effects of this release have been insufficiently studied and once it is done, there is no way to alleviate the 
damage it could do to both wildlife and humans. 

An insufficiently studied release of these toxins is simply irresponsible. 

Therefore, I ask for a public hearing for Pond Creek Mine: NPDES IL0077666 and notice No. 7516c before actions are 
taken which cannot be reversed or remedied 

Sincerely, 
Robert Morwell 

l 
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EPA.PublicHearingCom 

From: 

Sent: 
To: 
Subject: 

Attachments: 

Good Day, 

!"" 

Joyce Blumenshine <joblumen@yahoo.com> 
Monday, August 12, 2019 4:49 PM 
Lecrone, Darin; Sanjay Sofat; Keller, Al 
[External] NPDES IL0077666 Public Notice 7516c Request for Public Hearing and 
Comment Letter 
NPDES IL0077666 Notice 7516c IEPA Request for Public Hearing and Comments.pdf 

Because of being informed that Mr. Lecrone is out of office this week and Ms. Ward was on vacation, 
I am copying Mr. Sofat and Mr. Keller on these comments to insure they are received by the deadline of 
today. 

Thank you. 

Sincerely, 
Joyce Blumenshine 

1 
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TO: Illinois Environmental Protection Agency Bureau of Water 

Division of Water Pollution Control Permit Section 

1021 North Grand Ave., East 

Springfield, IL 62794-9276 

RE: NPDES Permit No. IL0077666 Notice No. 7516c 

Request for Public Hearing and Preliminary Comments 
August 9, 2019 

This letter is to request the IEPA hold a public hearing regarding your proposed NPDES Permit No. 
IL0077666 regarding the Williamson Energy, LLC, Pond Creek coal mine located east of Johnston 
City, Williamson County. The proposal of permitting 2.7 to 3.5 million gallons per day, or more, of 
mine water discharge containing high levels of chlorides and sulfates to the river is a concern to the 
entire region and the future of the Big Muddy river ecosystem. 

It is my opinion that the proposed permit does not give adequate consideration of downstream 
impacts, including toxicity levels to invertebrates and fish on which migrating waterfowl, resident 
wildlife and human fishing, including commercial fishing and other activities depend. I do not see 
that IEPA is taking into any kind of adequate consideration the already significant levels of 
pollutants being discharged into the Big Muddy River watershed from currently operating and 
closed coal mines, agricultural run-off and other pollution along the river. 

/\s an Illinois citizen and taxpayer, I have direct concerns in this issue. It looks to me that this coal 
mine is taking advantage of public resources, impacting wetlands without mitigation and in other 
ways putting what should rightfully be their due costs of operating onto the public and 
environmental resources. This mine is causing the excess contaminated water problem and should 
be required to pay the costs of dealing with it as due costs of doing business. This mine could 
change to a different area for their coal extraction, change mining techniques including doing room 
and pillar instead of longwall, or build a water treatment plant on their property instead of 
planning to use the Big Muddy River for diluting their pollution to insure their own profits. That is 
not right in my opinion and such practices should be ended. 

I am very concerned that IEPA appears to be allowing use of an out-dated Antidegradation 
Assessment, found on page 11 of your Public Notice/Fact Sheet. It appears that the information 
lacks any specifics regarding the proposed NPDES discharge 011 at the Big Muddy River. In 
paragraph 7 on page 11 it has: "No adverse impacts to the receiving streams will occur as all water 
quality standards will be met." In a brief review of the federal EPA ECHO database it does not 
appear that this mine is meeting water quality standards and that is has had repeated problems in 
doing so for some time. 
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Comments and Questions: 

l. Does IEPA take into consideration the history of permit compliance before approving new ND PES 
permits? If not, why is that? 

2. The Antidegradation Statement does not have any information on the social and economic 
benefits of the Big Muddy River; the wetlands this proposal will impact; the values of the fishing, 
hunting and other recreation along and in the river; anything regarding potential costs of additional 
erosion or flooding or the harm to the ecosystem the addition of mine discharges could exacerbate. 
Can you require a new Antidegradation Statement that includes the current commercial, 
recreational, environmental and ecosystem social and economic benefits and has more of a total 
assessment instead of only what is of benefit to the mine? 

3. Can IEPA require an Environmental Impact Statement for this permit? This mine should be 
required to provide a full EIS because of the plans to discharge directly to the Big Muddy River. 

There is a large range of concerns beyond just the NPDES discharge points, including the impacts of 
the pipeline that will be built for discharge point 011. Pond Creek is already used for numerous 
discharge points and it is difficult to understand how the addition of more discharge locations will 
not cause problems downstream. Mine statements that no adverse impacts will occur are not 
reliable and cannot be accepted based on their history of permit compliance. As recently as this 
year, this mine was the subject of Illinois Pollution Control Board Case PCB-2019-085 filed by the 
Office of the Illinois Attorney General who was pursuing pollution at this mine on behalf of the 
IEPA. 

I am very concerned about pollution loading to area surface and groundwater resources and the 
increasingly alarming impacts downstream affecting the Mississippi River. The catastrophic levels 
of pollution throughout much of the Mississippi River Basin are expanding the dead zone in the Gulf 
of Mexico. In addition, coal pollutants, including from mining, are a significant part of the global 
climate crisis which humans have caused and which is currently happening. In an October, 2018, 
report, the United Nations Intergovernmental Panel on Climate Change stated that if global 
greenhouse gas emissions continue at the current rate, our atmosphere is predicted to warm 2.7 
degrees Fahrenheit above pre-industrial levels by 2040. This rise is seen as irreversible and 
catastrophic. I respect IEPA has specific regulations for these permit reviews, but 1 would like to 
ask: when is your agency water division going to face the issues of our time to be part of the 
emergency solutions needed to face climate crisis on behalf of the state of Illinois? Thank you for 
the opportunity to comment. 

Joyce Blumenshine 

2419 East Reservoir, Peoria, IL 61614-8029 

joblumen@yahoo.com 

Page 2 IEPA NPDES IL 0077666 Notice 7516c Comment and Request for Public Hearing 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Gary Kolb <gpkolb@gmail.com> 
Monday, August 12, 2019 4:54 PM 
Lecrone, Darin 
(External] NPDS IL0077666 Notice No. 7516 

I am writing to request a public hearing on IEPA's positions on the proposed Pine Creek Mine pipeline. 

Thank you, 

Gary Kolb 



R03235

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments: 

Mr. Lecrone: 

Jaime Snyder <jsnyder@explorecarbondale.com> 
Monday, August 12, 2019 6:35 PM 
LeCrone, Darin 
'Gary Williams'; 'Kathy Renfro'; mrtwomey@btbhh.com 
[External] NPDES IL0077666 & Notice 7516c 
City of Carbondale Joint Resolution on Williamson Energy 2019-08-12.pdf; CPKD Joint 
Resolution on Willamson Energy 2019-08-12.pdf 

Please find attached two copies of the joint resolutions from the Carbondale Park District and the City of Carbondale as 
it relates to the Williamson Energy's request to dump waste water into the Big Muddy River. 

Lenoard "Jamie" Snyder 
City Attorney 
City of Carbondale 
200 S. Illinois Ave. 
Carbondale, IL 62901 
(618) 457-3215 
Fax(618)549-1402 

1 
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RESOLUTION 2019-R-43 

A JOINT RESOLUTION OF THE CARBONDALE CITY COUNCIL AND THE 
CARBONDALE PARK DISTRICT BOARD OPPOSING THE WILLIAMSON ENERGY 
APPLICATION TO DISPOSE OF WASTE WATER INTO THE BIG MUDDY RIVER 

FROM THE POND CREEK MINE 

WHEREAS, the City of Carbondale, Illinois, is a home rule unit of local government 

under the Illinois Constitution, 1970, Article VII, Section 6; and 

WHEREAS, the Carbondale Park District is a public trucing authority in Jackson County, 

in the City of Carbondale, and has a vested interest in the health of citizens, plants, and wildlife; 

and 

WHEREAS, Williamson Energy, a subsidiary of Murray Energy, operates the Pond 

Creek Mine in Franklin County, Illinois and is proposing to construct a 12-mile pipeline to 

discharge 3 million gallons of waste water daily into the Big Muddy River; and 

WHEREAS, the waste water that Williamson Energy proposes to dump into the Big 

Muddy River, a public waterway, will be high in sulfates and chlorides which threaten all kinds 

of plants and wildlife; and 

WHEREAS, the Carbondale Park District has irrigation waters and public open space 

which are affected by the waters of the Big Muddy River; and 

WHEREAS, the Big Muddy River runs through the zoning jurisdiction of the City of 

Carbondale affecting Carbondale residents; and 

WHEREAS, Carbondale, Jackson County, and southern Illinois are home to diverse 

wildlife, fauna, and natural resources; and 
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WHEREAS, Murray Energy has a history of violating environmental and labor standards 

and has paid more than $30 million in penalties associated with health, environmental, and labor 

violations; and 

WHEREAS, Murray Energy realized over $525 million in corporate profits in 2019 

alone; and 

WHEREAS, in consideration of Murray Energy's regulatory track record and their 

ample financial resources, the Carbondale City Council and the Carbondale Park District request 

that the Illinois Environmental Protection Agency (IEPA) prioritize the water quality, natural 

resources, and public health of our residents over the financial interests of Murray Energy; and 

WHEREAS, the IEPA can demonstrate its commitment to the environment and public 

health of the residents served by the City of Carbondale and the Carbondale Park District by 

denying Williamson Energy's proposal to pump polluted water into the Big Muddy River. 

NOW, THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE 

CITY OF CARBONDALE, ILLINOIS AS FOLLOWS: 

SECTION 1. That the Carbondale City Council and the Carbondale Park District oppose 

Williamson Energy's application to dispose of any waste water into the Big Muddy River. 

SECTION 2. That this Resolution be spread at length upon the minute records of the 

City Council and Carbondale Park District. 

SECTION 3. That this Resolution shall take effect upon its passage, approval, 

recording, and publication in pamphlet fonn in accordance with law. 
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This Resolution is adopted at a Special Joint Meeting or the Carbondale Park District and 

the Carbondale City Council of Carbondale. Illinois on the 12th uay of August 2019. 

~ ( I 
Attest: ), ~ ltv/½,l-k\>-V{Wi,...,_J __ 

Kathy Renfro, Secretary 

sica Scrgecv, Vi President 

{;i/vfl-..R.,,,,.__ , -~ ,.U1. !J.,, 

Carmen Suarez. Treasurer 

Jane Adams, Commissioner 

K~z.<1~ 
Kirsten Trimble. Commissioner 

Councilwoman Carolin Ilarvey 

Cou~ dte 
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RESOLUTION 2019-R-43 

A JOINT RESOLUTION OF THE CARBONDALE CITY COUNCIL AND THE 
CARBONDALE PARK DISTRICT BOARD OPPOSING THE WILLIAMSON ENERGY 

APPLICATION TO DISPOSE OF WASTE WATER INTO THE BIG MUDDY RIVER 
FROM THE POND CREEK MINE 

WHEREAS, the City of Carbondale, Illinois, is a home rule unit of local government 

under the IJlinois Constitution, 1970, Article VII, Section 6; and 

WHEREAS, the Carbondale Park District is a public taxing authority in Jackson County, 

in the City of Carbondale, and has a vested interest in the health of citizens, plants, and wildlife; 

and 

WHEREAS, Williamson Energy, a subsidiary of Murray Energy, operates the Pond 

Creek Mine in Franklin County, Illinois and is proposing to construct a 12-mile pipeline to 

discharge 3 million gallons of waste water daily into the Big Muddy River; and 

WHEREAS, the waste water that Williamson Energy proposes to dump into the Big 

Muddy River, a public waterway, will be high in sulfates and chlorides which threaten all kinds 

of plants and wildlife; and 

WHEREAS, the Carbondale Park District has irrigation waters and public open space 

which are affected by the waters of the Big Muddy River; and 

WHEREAS, the Big Muddy River runs through the zoning jurisdiction of the City of 

Carbondale affecting Carbondale residents~ and 

WHEREAS, Carbondale, Jackson County, and southern Illinois are home to diverse 

wildlife, fauna, and natural resources; and 
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WHEREAS, Murray Energy has a history of violating environmental and labor standards 

and has paid more than $30 million in penalties associated with health, environmental, and labor 

violations; and 

WHEREAS, Murray Energy realized over $525 million in corporate profits in 2019 

alone; and 

WHEREAS, in consideration of Murray Energy's regulatory track record and their 

ample financial resources, the Carbondale City Council and the Carbondale Park District request 

that the Illinois Environmental Protection Agency (IEPA) prioritize the water quality, natural 

resources, and public health of our residents over the financial interests of Murray Energy; and 

WHEREAS, the IEPA can demonstrate its commitment to the environment and public 

health of the residents served by the City of Carbondale and the Carbondale Park District by 

denying Williamson Energy's proposal to pump polluted water into the Big Muddy River. 

NOW, THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE 

CITY OF CARBONDALE, ILLINOIS AS FOLLOWS: 

SECTION 1. That the Carbondale City Council and the Carbondale Park District oppose 

Williamson Energy's application to dispose of any waste water into the Big Muddy River. 

SECTION 2. That this Resolution be spread at length upon the minute records of the 

City Council and Carbondale Park District. 

SECTION 3. That this Resolution shall take effect upon its passage, approval, 

recording, and publication in pamphlet form in accordance with law. 
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This Resolution is adopted at a Special .loinl Meeting of the Carbondale Park District and 

the Carbondale City Council of Carbondale. Illinois on the 12th day of August. 2019. 

Carl Flowe , ark Board President 

I ~ & 
Attest: k~f\tJ.;Al\~t"'~~· 

Kathy Rcnlh.), Secretary 

ssica Scrgeev. Vi e President 
.1 r 

OL ru,.,l u.1 tk.-."""U~ "a....------ 
i'foen Suarez. Treasurer] 

Jane Adams. Commissioner 

Kirsten Trimble. Commissioner 

Councilman Adam Loos 
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A JOINT RESOLUTION OF THE CARBONDALE CITY COUNCIL AND THE 
CARBONDALE PARK DISTRICT BOARD OPPOSING THE WILLIAMSON ENERGY 
APPLICATION TO DISPOSE OF WASTE WATER INTO THE BIG MUDDY RIVER 

FROM THE POND CREEK MINE 

WHEREAS, the City of Carbondale, Illinois, is a home rule unit of local government 

under the Illinois Constitution, 1970, Article VII, Section 6; and 

WHEREAS, the Carbondale Park District is a public taxing authority in Jackson County, 

in the City of Carbondale, and has a vested interest in the health of citizens, plants, and wildlife; 

and 

WHEREAS, Williamson Energy, a subsidiary of Murray Energy, operates the Pond 

Creek Mine in Franklin County, Illinois and is proposing to construct a 12-mile pipeline to 

discharge 3 million gallons of waste water daily into the Big Muddy River; and 

WHEREAS, the waste water that Williamson Energy proposes to dump into the Big 

Muddy River, a public waterway, will be high in sulfates and chlorides which threaten all kinds 

of plants and wildlife; and 

WHEREAS, the Carbondale Park District has irrigation waters and public open space 

which are affected by the waters of the Big Muddy River; and 

WHEREAS, the Big Muddy River runs through the zoning jurisdiction of the City of 

Carbondale affecting Carbondale residents; and 

WHEREAS, Carbondale, Jackson County, and southern Illinois are home to diverse 

wildlife, fauna, and natural resources; and 

WHEREAS, Murray Energy has a history of violating environmental and labor standards 

and has paid more than $30 million in penalties associated with health, environmental, and labor 

violations; and 
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WHEREAS, Murray Energy realized over $525 million in corporate profits in 2019 

alone; and 

WHEREAS, in consideration of Murray Energy's regulatory track record and their 

ample financial resources, the Carbondale City Council and the Carbondale Park District request 

that the Illinois Environmental Protection Agency (IEPA) prioritize the water quality, natural 

resources, and public health of our residents over the financial interests of Murray Energy; and 

WHEREAS, the IBP A can demonstrate its commitment to the environment and public 

health of the residents served by the City of Carbondale and the Carbondale Park District by 

denying Williamson Energy's proposal to pump polluted water into the Big Muddy River. 

NOW, THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE 

CITY OF CARBONDALE, ILLINOIS AS FOLLOWS: 

SECTION 1. That the Carbondale City Council and the Carbondale Park District oppose 

Williamson Energy's application to dispose of any waste water into the Big Muddy River. 

SECTION 2. That this Resolution be spread at length upon the minute records of the 

City Council and Carbondale Park District. 

SECTION 3. That this Resolution shall take effect upon its passage, approval, 

recording, and publication in pamphlet fonn in accordance with law. 
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This Resolution is adopted at a Special Joint Meeting of the Carbondale Park District and 

the Carbondale City Council of Carbondale. Illinois on the 12th day of August, 20 I 9. 

Carl Fl~dcnt John&<>~{T 
~ r 

Attest: ~ h,~71) 
Kathy Renfro, Secretary 

anncn Suarez. Treasurer . }hcrty / 

Jane Adams. Commissioner 
...,,,,,,...,.... ........ ---;<~ .:..,_4-L:::::.r-~ 

~~~ , 
Kirsten T rimble. Commissioner 

Councilwoman Carol in Harvey 

WL, ~ k 
Councilman A~ 
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A JOINT RESOLUTION OF THE CARBONDALE CITY COUNCIL AND THE 
CARBONDALE PARK DISTRICT BOARD OPPOSING THE WILLIAMSON ENERGY 
APPLICATION TO DISPOSE OF WASTE WATER INTO THE BIG MUDDY RIVER 

FROM THE POND CREEK MINE 

WHEREAS, the City of Carbondale, Illinois, is a home rule unit of local government 

under the Illinois Constitution, 1970, Article VII, Section 6; and 

WHEREAS, the Carbondale Park District is a public taxing authority in Jackson County, 

in the City of Carbondale, and has a vested interest in the health of citizens, plants, and wildlife; 

and 

WHEREAS, Williamson Energy, a subsidiary of Murray Energy, operates the Pond 

Creek Mine in Franklin County, Illinois and is proposing to construct a 12-mile pipeline to 

discharge 3 million gallons of waste water daily into the Big Muddy River; and 

WHEREAS, the waste water that Williamson Energy proposes to dump into the Big 

Muddy River, a public waterway, will be high in sulfates and chlorides which threaten all kinds 

of plants and wildlife; and 

WHEREAS, the Carbondale Park District has irrigation waters and public open space 

which are affected by the waters of the Big Muddy River; and 

WHEREAS, the Big Muddy River runs through the zoning jurisdiction of the City of 

Carbondale affecting Carbondale residents; and 

WHEREAS, Carbondale, Jackson County, and southern Illinois are home to diverse 

wildlife, fauna, and natural resources; and 

WHEREAS, Murray Energy has a history of violating environmental and labor standards 

and has paid more than $30 million in penalties associated with health, environmental, and labor 

violations; and 
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WHEREAS, Murray Energy realized over $525 million in corporate profits in 2019 

alone; and 

WHEREAS, in consideration of Murray Energy•s regulatory track record and their 

ample financial resources, the Carbondale City Council and the Carbondale Park District request 

that the Illinois Environmental Protection Agency (IEPA) prioritize the water quality, natural 

resources, and public health of our residents over the financial interests of Murray Energy; and 

WHEREAS, the IEP A can demonstrate its commitment to the environment and public 

health of the residents served by the City of Carbondale and the Carbondale Park District by 

denying Williamson Energy's proposal to pump polluted water into the Big Muddy River. 

NOW, THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE 

CITY OF CARBONDALE, ILLINOIS AS FOLLOWS: 

SECTION 1. That the Carbondale City CoWtcil and the Carbondale Park District oppose 

Williamson Energy's application to dispose of any waste water into the Big Muddy River. 

SECTION 2. That this Resolution be spread at length upon the minute records of the 

City Council and Carbondale Park District. 

SECTION 3. That this Resolution shall take effect upon its passage, approval, 

recording, and publication in pamphlet fonn in accordance with law. 
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This Resolution is adopted at a Special Joint Meeting of the Carbondale Park District and 

the Carbondale City Council of Carbondale. Illinois on the I 2th day of August, 20 I 9. 

CarlFlm~d 
\ 

Attest: -.,:./4_) \_L';\/4..._t_J ...;;1)'-\_1--"
1 W ........ t~ .... -, ._./ ... ! ___ _ 

K thy Renfro. Seer ary 

Carmen Suarez. Treasure~ 

---~ct >'k- i:){( C, otS 

Jane Adams. Commissioner 

Kirsten Trimble. Commissioner 

~ t-b21A 
Councilman Ad~ 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Sir: 

Isabel Zimmerman <isabelzimmerman@icloud.com> 
Monday, August 12, 2019 7:37 PM 
Lecrone, Darin 
[External] NPDES IL0077666 Notice No. 7516c 

I understand that the Illinois EPA is considering a request from Williams Energy to be allowed to dump 3.5 million gallons 
of toxic waste water each day into the Big Muddy River. 

As a citizen of Illinois and a resident of southern Illinois I go on record as being strongly opposed to the granting of such 
permission. 

The Big Muddy, a tributary of the Mississippi River, is the largest stream in the central and western parts our region and 
is one of the major rivers in the State. It is a recreational asset that flows through or near towns, villages, and 
environmentally sensitive areas. It is an important element of the natural and scenic landscape that citizens of this 
region require to promote a growing and badly needed tourist economy. What better way to undercut and ultimately 
destroy the very basis of such a developing industry than to allow steady pollution of one of its main attractions? Owing 
to the increasing difficulty of coal mining and sales to compete against natural gas, wind power, solar energy, and public 
opposition it will not be long before the number of tourist-related jobs in this region must exceed those of a dying coal 
industry. 

In the final analysis, there is no moral, ethical, or economic reason why the population of this region can be expected to 
permit the degradation of its waters, fields, and forests to increase the profits of a single company or a class of similar 
corporations. It would be a tragic error to risk southern Illinois, or any other part of our great State of the damage that 
resulted from the Kingston (TN) or the Dan River (VA) toxic coal waste pollution, just to mention two recent examples. 

Please listen to the many of the citizens of this region and refuse permission for Williams Energy to pollute and degrade 
the quality of the Bug Muddy River. 

Thank you for your consideration. 

Sincerely, 

Jay Zimmerman 

306 S Plover Dr 
Carbondale, IL 62901 

1 



R03251

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear sir, 

Bxbibit~ I b 

Maryann Stout <mastout10@gmail.com> 
Monday, August 12, 2019 8:45 PM 
Lecrone, Darin 
[External) NPDES IL0077666 & Notice No. 7516c 

It's your job to protect people, wildlife, and the environment. Nobody should dump 
wastes into a river. That's a no-brainer. Review the cancer rate in southern Illinois .. ... it's 
way above the rest of the state. Would you be responsible for possibly adding to that 
with wastes in our water and environment? Certainly, it's your job to protect us. So, do 
it. 
Sincerely, 
Mary Ann Stout 
Anna, IL 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Hello. 

ann.f.12@gmail.com 
Monday, August 12, 2019 9:17 PM 
LeCrone, Darin 

[External] Opposing Pond Creek Mine discharge into Big Muddy River, NPDES 
IL0077666, Notice No. 7516c 

I would like to register my extreme concern about allowing the Pond Creek Mine to dump polluted water into the Big 
Muddy River (NPDES IL0077666, Notice No. 7516c). This would be disastrous for a number of reasons. 

I urge you to hold a public hearing on this matter. Thank you very much. 

Ann Fischer 
149 Bernice Cochran Ct. 
Pomona IL 62975 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

From: Linda Webb 
315 N. Sims Street 

Royalton, IL 62983 

r 

Linda Webb <mcwebb3.lw@gmail.com> 
Monday, August 12, 2019 9:57 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 751 Gc 

I am writing to request a public hearing on the IEPA's tentative determination approving Williamson Energy's request to 
dump waste water into the Big Muddy River. lam against the IEPA approval and do not feel they should grant 
Williamson Energy the approval to discharge polluted water into the Big Muddy River. 

Please grant our request for a public hearing before you allow this to happen. 

Thank you 
Linda Webb 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

From: Linda Webb 
315 N. Sims Street 

Royalton, IL 62983 

Linda Webb <mcwebb3@icloud.com> 
Monday, August 12, 2019 10:05 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No.7516c 

Regarding NPDES IL0077666 & Notice No.7516c 

I am writing to request a public hearing on the IEPA's tentative determination approving Williamson Energy's request to 
dump waste water into the Big Muddy River. I am against the IEPA approval and do not feel they should grant 
Williamson Energy the approval to d_ischarge polluted water into the Big Muddy River. 

Please grant our request for a public hearing before you allow this to happen. 

Thank you 
Linda Webb 

1 



R03255

EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

ExbJbit _]_IJ -
Priscilla Pimentel <ppimentel71@gmail.com> 
Monday, August 12, 2019 9:57 PM 
Lecrone, Darin 
[External] I oppose Pond Creek mine dumping wastewater into big muddy 

If the water is so safe, why can't it just be poured on the ground on site? Why is a 12 mile pipe line more economical 
than disposing of "safe" water? This company has a history of being unsafe. I strongly oppose allowing A permit to dump 
waste water from Pond creek mine or any mining operation into the big muddy river.--
Priscilla R. Pimentel 
Digital Imaging Specialist 
Southern Illinois Region, Carbondale 

"The "little things" we all do are not futile. In fact, little things add up fast. Especially if you do them, and then talk to 
your friends and family so that they start doing them too." 
-Umbra Fisk 
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-
EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

From: Paul Webb 
315 N. Sims Street 

Royalton, IL 62983 

mcwebb3 < mcwebb3@frontier.com> 
Monday, August 12, 2019 10:01 PM 
LeCrone, Darin 
[External] NPDES ll0077666 & Notice No.7516c 

Regarding NPDES ll0077666 7 Notice No.7516c 

I am writing to request a public hearing on the IEPA's tentative determination approving Williamson Energy's request to 
dump waste water into the Big Muddy River. I am against the IEPA approval and do not feel they should grant 
Williamson Energy the approval to discharge polluted water into the Big Muddy River. 

Please grant our request for a public hearing before you allow this to happen. 

Thank you 
Paul Webb 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

From: Paul Webb 
315 N. Sims Street 

Royalton, IL 62983 

mcwebb3 <mcwebb3@frontier.com> 
Monday, August 12, 2019 10:07 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No.7516c 

Regarding NPDES ll0077666 & Notice No.7516c 

I am writing to request a public hearing on the IEPA's tentative determination approving Williamson Energy' s request to 
dump waste water into the Big Muddy River. I am against the IEPA approval and do not feel they should grant 
Williamson Energy the approval to discharge polluted water into the Big Muddy River. 

Please grant our request for a public hearing before you allow this to happen. 

Thank you 
Paul Webb 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Rebecca S < rebeccaschlosser6@gmail.com > 

Monday, August 12, 2019 10:35 PM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

NPDES IL0077666 & Notice No. 7516c 

Mr Lecrone, 

Regarding: NPDES IL0077666 and notice No. 7516c 

We the People of Illinois respectfully request a public hearing for the Pond Creek application which seeks to allow 
upwards of 3.5 millions gallons of mine waste water to be discharged into the Big Muddy River north of Murphysboro. This 
discharge includes mine process water and ground water seeping into the mine during normal operations. The mining 
waste will have concentrations of dangerous levels of chlorides and sulfates that will be harmful to all aquatic life 
downstream of the discharge point. 
Big Muddy River is already impacted by permitted and pre-regulation mine pollution. The cumulative impact will not be 
good for Southern IL or the Big Muddy River. 

There has been no assessment of cumulative water quality impacts from continued coal mining. 
There has been no assessment of increased water volume with regard to flooding, sedimentation, and downstream 
impacts. 
There has been no assessment for the large withdrawals of underground water resources and the impact and implications 
that might have on future groundwater resources. 
And there has been no assessment of the full social, health, environmental, economic or climate cost this mine will cost IL 
tax payers. 

For these reasons, we ask for a public hearing for Pond Creek Mine: NPDES IL0077666 and notice No. 7516c 

Sincerely, 
Rebecca Schlosser 
502 W. Sycamore St. 
Carbondale, Illinois 62901 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Mr Lecrone, 

Dawn Hoyden < hoyden@razorgirls.org > 
Monday, August 12, 2019 10:36 PM 
Lecrone, Darin 
[External] NPDES IL0077666 and notice No. 7516c 

Regarding: NPDES IL0077666 and notice No. 7516c 
We the People of Illinois respectfully request a public hearing for the Pond Creek application which seeks to allow 
upwards of 3.5 millions gallons of mine waste water to be discharged into the Big Muddy River north of Murphysboro. 
This discharge includes mine process water and ground water seeping into the mine during normal operations. The 
mining waste will have concentrations of dangerous levels of chlorides and sulfates that will be harmful to all aquatic life 
downstream of the discharge point. 

Big Muddy River is already impacted by permitted and pre-regulation mine pollution. The cumulative impact will not be 
good for Southern IL or the Big Muddy River. 
There has been no assessment of cumulative water quality impacts from continued coal mining. 

There has been no assessment of increased water volume with regard to flooding, sedimentation, and downstream 
impacts. 
There has been no assessment for the large withdrawals of underground water resources and the impact and 
implications that might have on future groundwater resources. 
And there has been no assessment of the full social, health, environmental, economic or climate cost this mine will cost 
IL tax payers. 

For these reasons, we ask for a public hearing for Pond Creek Mine: NP DES IL0077666 and notice No. 7516c 

Sincerely, 
Dawn Roberts 
405 N Allyn St 
Carbondale, IL 
62901 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Lecrone, 

r 

Molly Groom Alter <mollygroom@icloud.com> 
Monday, August 12, 2019 10:38 PM 
Lecrone, Darin 
[External] NPDES IL0077666 /Notice No. 7516c 

I am writing to demand a public hearing on the Pond Creek Mine plan to discharge millions of gallons daily of toxic waste 
into the Big Muddy River. 

This dumping of mine waste will have catastrophic impacts in several areas and communities along the Big Muddy River
and subsequently The Mississippi River, down to the Gulf of Mexico. 
First I would like to state the impact of the amount of water that would be discharged daily would double the flow of the 
Big Muddy River, and that River is already taxed with high levels from rainfall. It will wipe out private properties along 
the River, it will make our bridges and infrastructure more vulnerable. 
Second, and most importantly, our water ways can not be used as toxic dumping sites! We cannot put more pressure 
and chemicals into our eco systems and diverse biological growth systems. This is an absolute abomination that it would 
be considered. Our fish, turtles, snake, birds, will die! Our plants and vegetation will die! Our other wildlife that use the 
Big Muddy River as drinking source will die! 
I am not ok with any of those things! As the head of the IEPA, you shouldn't be either. 
Third, the increase in River flow will devastate our River communities. We are already seeing the flooding from rainfall 
that has destroyed families livlihoods. Flooding for miles and miles. This is not what I want for my communities. 

I strongly OPPOSE the approval of Pond Creek Mine discharged waste water into the Big Muddy River. 

ram resident of Murphysboro Illinois, the River is in my community and we don't want this! 
We are trying to be good stewards of our planet, not the continuous destruction of our ecological and biological 
resources. 

I DEMAND A PUBLIC HEARING 

Molly Alter 
2136 Spruce Street 
Murphysboro. Illinois 
62966 
618-401-3433 

Sent from my iPad 

Sent from my iPad 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Mr Lecrone, 

Exhibit._4 ~'±-
Karen Fiorino <claylickcreek@gmail.com> 
Monday, August 12, 2019 10:39 PM 
Lecrone, Darin 
[External] NPDES IL0077666 and notice No. 7516c 

Regarding: NPDES IL0077666 and notice No. 7516c 

We the People of Illinois respectfully request a public hearing for the Pond Creek application which seeks to allow 
upwards of 3.5 millions gallons of mine waste water to be discharged into the Big Muddy River north of Murphysboro. 
This discharge includes mine process water and ground water seeping into the mine during normal operations. The 
mining waste will have concentrations of dangerous levels of chlorides and sulfates that will be harmful to all aquatic life 
downstream of the discharge point. 
Big Muddy River is already impacted by permitted and pre-regulation mine pollution. The cumulative impact will not be 
good for Southern IL or the Big Muddy River. 

There has been no assessment of cumulative water quality impacts from continued coal mining. 
There has been no assessment of increased water volume with regard to flooding, sedimentation, and downstream 
impacts. 
There has been no assessment for the large withdrawals of underground water resources and the impact and 
implications that might have on future groundwater resources. 
And there has been no assessment of the_ full social, health, environmental, economic or climate cost this mine will cost 
IL tax payers. 

For these reasons, we ask for a public hearing for Pond Creek Mine: NPDES IL0077666 and notice No. 7516c 

Sincerely, 
Karen Fiorino 
45 Old US Hwy 51 
Makanda, IL 62958 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Exhibit a~ 
C.R.W.<crdoub1eu99@ymail.com> 
Monday, August 12, 2019 10:40 PM 
Lecrone, Darin 
[External] Regarding NPDES IL0077666 and notice No. 7516c 

Hello, I wrote last week but since I did not specifically mention the Pond Creek Mine by name I thought I would send 
another more consistent email in this regard. 

Mr Lecrone, 

Regarding: NPDES IL0077666 and notice No. 7516c 

We the People of Illinois respectfully request a public hearing for the Pond Creek 
application which seeks to allow upwards of 3.5 millions gallons of mine waste water to 
be discharged into the Big Muddy River north of Murphysboro. This discharge includes 
mine process water and ground water seeping into the mine during normal operations. 
The mining waste will have concentrations of dangerous levels of chlorides and sulfates 
that will be harmful to all aquatic life downstream of the discharge point. 
Big Muddy River is already impacted by permitted and pre-regulation mine pollution. The 
cumulative impact will not be good for Southern IL or the Big Muddy River. 

There has been no assessment of cumulative water quality impacts from continued coal 
mining. 
There has been no assessment of increased water volume with regard to flooding, 
sedimentation, and downstream impacts. 
There has been no assessment for the large withdrawals of underground water resources 
and the impact and implications that might have on future groundwater resources. 
And there has been no assessment of the full social, health, environmental, economic or 
climate cost this mine will cost IL tax payers. 

For these reasons, we ask for a public hearing for Pond Creek Mine: NPDES IL0077666 
and notice No. 7516c 

Sincerely, 

Craig WIison 
Carbondale IL 62901 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 

Subject: 

Hello sir. 

beau henson <beau.henson@myself.com> 
Monday, August 12, 2019 10:46 PM 
Lecrone, Darin 
[External] Big muddy 

Please stop ruining the environment. 

Very best, 
Beau Henson 

Sent from my Android phone with mail.com Mail. Please excuse my brevity. 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Madame/Sir, 

r --· 

John Wallace <forestally1@gmail.com> 
Monday, August 12, 2019 10:45 PM 
Lecrone, Darin 
[External] NPDES Permit No. IL0077666 Comments 
8.12.19 Pond Creek Comments, Shawnee Chap IAS.pdf 

Please find the attached comments regarding NPDES Permit No. IL0077666, Notice No. 7516c Pond Creek Mine for the 
Shawnee Chapter of Illinois Audubon Society. 

Should you have any problems opening the file, accessing all the information, or questions about these comments, 
please do not hesitate to contact me at forestally1@gamil.com or call at 618.534.0939. 
Thank you, 
John B. Wallace 
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Mr. Darin LeCrone 

Shawnee Chapter 

Illinois Audubon Societ:i 
F.O. E:>oxn 

Carbondale, IL 62903 

Stewards of War E,luff Valle9 5anctuarfJ 

August 12, 2019 

Illinois Environmental Protection Agency 
Bureau of Water, Water Pollution Control Permit Section 
1021 North Grand Ave. East 
Springfield, IL 62794-9276 
Email: darin.lecrone@illinois.gov 

RE: NPDES Permit No. IL0077666 Notice No. 7516c Pond Creek Mine 

Dear Mr. Lecrone, 

I have been authorized by the Shawnee Chapter of Illinois Audubon Society's Board of Directors 
to submit the following on behalf of the organization and its membership. Please consider this 
as the Shawnee Chapter's official comments on the Illinois Environmental Protection 
Agency (IEPA) National Pollutant Discharge Elimination System (NPDES) tentative 
determination (draft) to issue Permit No. IL0077666 Notice No. 7516c to Williamson 
Energy, LLC, for the Pond Creek Mine Facility in Williamson and Franklin Counties for 
a total of 11 different outfalls and discharges of alkaline and acid mine discharges into 
Pond Creek, into unnamed tributaries of Pond Creek and into the Big Muddy River. 

Founded in 1995, the purpose of the Shawnee Chapter of Illinois Audubon Society 
(SCIAS) is to actively promote the perpetuation of our native flora and fauna and their 
habitats. Our organization is the southernmost chapter of the Illinois Audubon Society, 
the oldest non-governmental conservation organization in the state. The majority of 
SCIAS members reside in southern Illinois. • 

Of primary concern to SCIAS are the three new designated outfalls/discharge locations of 
mine drainage for Pond Creek. for an unnamed tributary of Pond Creek and for the Big 
Muddy River (Outfall Nos. 009, 009ES and 011), especially in light of the current eight 
outfall/discharge locations (Outfall Nos. 001 - 008) already found on unnamed tributaries 
of Pond Creek. The discharges consist of alkaline and acid mine drainage from 
groundwater that infiltrates the mine, which averages approximately 2.7 million gallons 
per day, but may be as much as 3.5 million gallons. The discharged water is also known 
to be high in chloride and in sulfates, in concentrations above IBP A limits that are toxic 
to humans, to fish and other aquatic life. 

Pond Creek is a tributary of the Big Muddy River, which provides habitat to a number of 
aquatic organisms including macro-invertebrates. fish, amphibians, reptiles and 
mammals. Nwnerous avian species also use the river for feeding, and its floodplain for 
feeding, roosting and nesting. The vegetation in and around the flood plain of the Big 
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Muddy provides important food and shelter for both aquatic organisms and terrestrial 
wildlife. Areas of importance for wildlife include Riverside Park in Murphysboro and 
the Shawnee National Forest, including Oakwood Bottoms, Little Grand Canyon and 
LaRue Pine Hills, all located in Jackson County. 

Since the concentrations of chlorides and sulfates in this discharge are too toxic, 
WilHamson Energy proposes mixing or diluting them for discharging into the Big Muddy 
River, an important public waterway of the state. While important habitat for wildlife, 
both the Big Muddy River and Pond Creek are already considered impaired by !EPA at 
the sites in questions due to sedimentation, total suspended solids, dissolved oxygen 
levels, chlorides and other toxins. Even though the concentrations of toxins may be more 
diluted, the addition of more chlorides· and sulfates in waters that are already impaired, 
simply impair this waterway, further. The further degradation puts more stress on aquatic 
organisms and all others, both humans and wildlife that feed on them. 

State listed, endangered and threatened animal species are known to occur in the Big 
Muddy River and more are known to feed on aquatic organisms found in the river. 
Federal and state listed, endangered and threatened plants and animals are found within 
the Big Muddy River floodplain. What will be the impacts from the additional volume of 
water, and from the additional wastewater toxins contained in the floodwaters on the rare 
floodplain flora and fauna? 

It is not clear to us if the additional daily average of2.7 million gallons of wastewater 
discharge will go directly into outfall no. 011 on the Big Muddy River, or if it will be 
dispersed into all three of the newly proposed outfalls (009 and 009ES). Since Pond 
Creek is a tributary of the Big Muddy, has IEPA considered the cumulative impacts from 
the newly proposed discharge along with the other eight existing outfall/discharge 
locations? If so what will those cumulative impacts be? What is the total volume of 
water and total overall pollutants? 

Have studies been undertaken to consider the impacts on shoreline erosion that the 
additional 2. 7 million gallons of water per day on river flow may have on the shoreline of 
the Big Muddy River? Will it create more suspended solids in the river? Total 
suspended solids are a pollutant already identified as causing impairment to the Big 
Muddy River. 

Considering the overall impacts from this proposal, we believe further studies should be 
conducted. The project would significantly increase the volwne of water in the river the 
impacts from the additional toxins that would he introduced into the Big Muddy River, a 
significant waterway that passes through and inundates important habitats during flood 
times at Riverside Park in the City of Murphysboro and on the Shawnee National Forest, 
will be far reaching. As such, we believe a project of this magnitude and of national 
significance should trigger a full blown Environmental Impact Statement (EIS) study 
under the National Environmental Policy Act (NEPA) of 1970. 

It seems that some of us just have not learned the lesson that, "dilution is not the solution 
to water pollution!" 

[2] 



R03267

[Type text]NPDES Pennit No. IL0077666 Notice No. 7516c Pond Creek Mine 

With consideration to the aforementioned concerns, SCIAS also respectfully asks that the 
public notice period ending today be extended and does formally request that IEP A 
conduct a public hearing on this draft NPDDES Permit No. IL0077666. 

Thank you for considering these comments. Please keep SCIAS apprised as to any 
developments regarding this draft permit. 

President, Shawnee Chapter 
Illinois Audubon Society 
Email: forestally l@gmail.com 
618/534-0939 

[3] 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

To whom it may concern: 

Exhibit J:;) ( . 

JoAnn Pillatsch <jpillatsch@frontier.com> 
Monday, August 12, 2019 11:08 PM 
Lecrone, Darin 
[External] NPDES IL0077666 &Notice No. 7516c 

It is the EPA's fiduciary responsibility to protect our environment! I don't even understand it was given a second 
thought!!! NO! Should have been the first and final answer to allowing Williamson Energy's request to dump poison into 
the Big Muddy River! If water accumulating in the mine is a problem, why are they just now dealing with the 
problem!?!? Surely, their engineers have given thought ahead of time, don't you think? Why allow them to poison the 
water, land, kill animal life ... then pull up stakes and move on??? Oh well. .. what's done is done ... No, stop it NOW!!! Coal 
is no longer king .. .it's not long before it's a "thing" of the past! Just look around to all the closures in So IL Do the right 
thing!!! Say NO, save the BIG MUDDY! 
JoAnn Pillatsch 
Marion, IL 

Sent from my iPhone 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Jill Adams <jeadamspol@gmail.com> 
Monday, August 12, 201911:28 PM 
leCrone, Darin 
[External] NPDES ll0077666 and notice No. 7516c 

I am writing to urge you to hold public hearings on the proposed discharge by Pond Creek of mine waste water into the 
Big Muddy River north of Murphysboro. There is insufficient assessment of many of the effects of this proposed 
discharge. There is strong community opposition to this permit and significant interest as evidenced by The Southern 
Illinoisan's editorial of 6/23 and again on 8/4. In addition letters to the editor have strongly opposed this permit. The 
mayor of Murphysboro has also expressed opposition and a resolution opposing the permit was passed unanimously 
tonight by a joint meeting of the Carbondale City Council and the Carbondale Park Board. 

The significant potential effects and the deep community concern are ample grounds to hold a public hearing before any 
action is taken-on this permit application. 

Jill Adams 
816 Hartline Rd 
Makanda ll 62958 
618 5491250 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Mr LeCrone, 

Exbibit 'J 30 

Brian Ritzel <brian.ritzel@gmail.com> 
Monday, August 12, 201911:33 PM 
Lecrone, Darin 
[External] NPDES IL0077666 and notice No. 7516c 

Regarding: NPDES IL0077666 and notice No. 7516c 

We the People of Illinois respectfully request a public hearing for the Pond Creek application which seeks to allow 
upwards of 3.5 millions gallons of mine waste water to be discharged into the Big Muddy River north of Murphysboro. 
This discharge includes mine process water and ground water seeping into the mine during normal operations. The 
mining waste will have concentrations of dangerous levels of chlorides and sulfates that will be harmful to all aquatic life 
downstream of the discharge point. 
Big Muddy River is already impacted by permitted and pre-regulation mine pollution. The cumulative impact will not be 
good for Southern IL or the Big Muddy River. 

There has been no assessment of cumulative water quality impacts from continued coal mining. 
There has been no assessment of increased water volume with regard to flooding, sedimentation, and downstream 
impacts. 
There has been no assessment for the large withdrawals of underground water resources and the impact and 
implications that might have on future groundwater resources. 
And there has been no assessment of the full social, health, environmental, economic or climate cost this mine will cost 
IL tax payers. 

For these reasons, we ask for a public hearing for Pond Creek Mine: NPDES IL0077666 and notice No. 7516c 

Sincerely, 
Brian Ritzel 
747 Clarence #2 
Oak Park, IL 60304 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Ladies/Gentlemen, 

r 

John Wallace <forestally1@gmail.com> 
Monday, August 12, 2019 11 :42 PM 
Lecrone, Darin 
[External] NPDES Permit No. IL0077666 Comments 
Pond Creek Mine EPA discharge letter.pdf 

Please find the attached comments for the proposed Pond Mine NPDES Permit No. IL0077666 Notice No. 7516c. 

Should you have any questions or problems opening the pdf version, please do not hesitate to contact us. 

Thank you, 
John Wallace & Karen Frailey 
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August 12, 2019 

Mr. Darin Lecrone 

Ka ren). Ft<t iley & John B. W21ll21ce 
37 St21te Highw;;iy 147 

Simpson, Ill inois 62985 
Forest21lly1@gm21 il.com 

Illinois Environmental Protection Agency 
Bureau of Water, Water Pollution Control Permit Section 
1021 North Grand Ave. East 
Springfield, IL 62794-9276 
Email: darin.lecrone@illinois.gov 

RE: NPDES Permit No. IL0077666 Notice No. 7516c Pond Creek Mine 

Dear Mr. LeCrone, 

Please consider the following as our official comments on the Illinois Environmental Protection Agency 
(IEPA) National Pollutant Di~charge Elimination System (NPDES) tentative determination (draft) to 
issue Permit No. IL0077666 Notice No. 7516c to Williamson Energy, LLC, for the Pond Creek Mine 
Facility in Williamson and Franklin Counties for a total of 11 different outfalls and discharges of 
alkaline and acid mine discharges into Pond Creek, into unnamed tributaries of Pond Creek and into the 
Big Muddy River. 

While we have concerns about the eight existing permitted outfalls and discharges, of most concern to 
us are the three new designated outfalls/discharges for Pond Creek, for an unnamed tributary of Pond 
Creek and for the Big Muddy River (Outfall Nos. 009, 009ES and 011). We ask that the public notice 
period ending today be extended and we request a public hearing on this draft NPDDES permit. 

Have any biological assessments been undertaken to evaluate the plan's proposed discharge of polluted 
water and overall increase in water volume for this river? Even though it comes from ground water, we 
understand that the wastewater to be discharged contains chloride and sulfate in excess of state water 
quality standards for such a discharge and that the wastewater discharged into the Big Muddy River is 
expected to average 2.7 million gallons, daily. 

We are recreational users of the Big Muddy River that boat and fish on the river in Jackson County. We 
also bird watch, wildlife watch, botanize, hike, and camp, within the floodplain of the Big Muddy and 
on the nearby uplands on public land in Jackson County, downstream of the existing and proposed mine 
drainage discharges. We cannot imagine that our use of and appreciation for this natural resource will 
not be negatively impacted by this proposed upstream discharge of polluted water into the river. 

What kind of impacts will this discharge have on nearby residents and communities near the Big Muddy 
River, downstream of the discharge? What effect will this discharge have on the floodplain? Will the 
increase in volume affect its flooding? How will this floodwater affect agricultural lands located in the 
floodplain? How will this discharge affect some of the unique areas such as Oakwood Bottoms, Little 
Grand Canyon, LaRue Swamp Ecological Area and other Shawnee National Forest floodplain 
ecosystems? 
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NPDES Permit No. IL0077666 Notice No. 7516c 
Do you know the full impacts from pumping out this quantity of polluted ground water into an above 
ground waterway? If pumping out this water is so important for the operation of the privately owned 
mine, why should the responsibility of dealing with (treating and containing) this contaminated water 
not fall to the mine owners/operators? Why should that responsibility of dealing with the consequences 
of dumping these wastes and this volume of water then also fall to the public, (i.e. taxpayers of Illinois)? 

The Big Muddy River provides habitat to a number of aquatic organisms including macro-invertebrates, 
fish, amphibians, reptiles and mammals. Numerous avian species also use the river for feeding, and its 
floodplain for feeding, roosting and nesting. The vegetation in and around the flood plain of the Big 
Muddy provides important food and shelter for both aquatic organisms and terrestrial wildlife. Areas of 
importance for wildlife include Riverside Park in Murphysboro and the Shawnee National Forest, 
including Oakwood Bottoms, Little Grand Canyon and LaRue Pine Hills, all located in Jackson County. 

What will the impacts of the discharge be on the macro-invertebrates, fish, amphibians and reptiles that 
inhabit the river downstream from the discharge? How about the impact on migratory waterfowl that 
inhabit the river and floodplain or the impact on other birds that eat the macro-invertebrates, fish or 
amphibians in the river that absorb or consume higher amounts of sulfates and chloride from the 
discharge? The concentrations of chlorides and sulfates in this discharge are too toxic. As such, 
Williamson Energy proposes mixing or diluting them for discharging into the Big Muddy River, an 
important public waterway of the state. While the Big Muddy River is important habitat for wildlife, it 
is already considered impaired at the proposed discharge site. According to IEPA this is due to 
sedimentation, total suspended solids, dissolved oxygen levels and other toxins. Even though the 
concentrations of toxins may be more diluted, the addition of more chlorides and sulfates in waters that 
are already impaired, simply impair this waterway, further. The further degradation puts more stress on 
aquatic organisms and all others, both humans and wildlife that use the area and feed on them. 

State listed, endangered and threatened animal species are known to occur in the Big Muddy River and 
more are known to feed on aquatic organisms found in the river. Federal and state listed, endangered and 
threatened plants and animals (including golden eagle and Indiana bat) are found within the Big Muddy 
River floodplain. What will be the impacts from the additional volume of water, and from the additional 
wastewater toxins contained in the floodwaters on the rare floodplain flora and fauna? 

It is not clear to us if the additional daily average of 2. 7 million gallons of wastewater discharge will go 
directly into outfall no. 01 I on the Big Muddy River, or if it will be dispersed into all three of the newly 
proposed outfalls (009 and 009ES). Since Pond Creek is a tributary of the Big Muddy, has IEPA 
considered the cumulative impacts from the newly proposed discharge along with the other eight 
existing outfall/discharge locations? If so what is the total volume of water and total overall pollutants 
and what will those impacts be? 

Have studies been undertaken to consider the impacts on shoreline erosion that the additional 2. 7 million 
gallons of water per day on river flow may have on the shoreline of the Big Muddy River? Will it create 
more suspended solids in the river? Total suspended solids are a pollutant already identified as causing 
impairment to the Big Muddy River. 

Considering the overall impacts from this proposal, we believe further studies should be conducted. The 
project would significantly increase the volume of water in the river and would negatively impact the 
water quality, from the additional toxins that would be introduced into the Big Muddy River. Since the 
Big Muddy is a significant waterway that passes through and inundates important habitats during flood 
times at Riverside Park in the City of Murphysboro and on the Shawnee National Forest, the negative 

[2] 
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impacts will be far reaching. As such, we also believe a project of this magnitude and of such 
significance would likely trigger an Environmental Impact Statement (EIS) study under the National 
Environmental Policy Act (NEPA) of 1970. Has an EIS for this project been considered? 

We reiterate our request that the public notice period ending today be extended and our request for a 
public hearing on this draft NPDDES permit. 

Please keep us informed about the status of this application and other such proposed projects that may 
impact the Big Muddy River. Thank you for your consideration in processing these comments. 

Sincerely, 

Karen J. Frailey 
featherfoil l @gmail.com 

John B. Wallace 
forestally l @gmail.com 

37 State Highway 147 
Simpson, IL 62985 
618/534-0939 

[3] 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Hi, 

Rachel Cristaudo <cristaudork@gmail.com> 
Tuesday, August 13, 2019 1 :00 AM 
Lecrone, Darin 
[External] NPDES IL0077666 & Notice No. 7516c 

Please consider this article to be my comment against dumping in the Big Muddy. In addition, I'd like 
to request a public hearing, 

Thank you, 
Rachel Cristaudo 

"Voice of The Southern: The state should not turn Big Muddy 
River into wastewater 

• Aug 4, 2019 Updated Aug 9, 2019 
• 

Save 

EPA. 

The "'P" stands for protection. Not Pond Creek. And not permission. 

That's our viewpoint conce111ing the lllinois Environmental Protection Agency making a 

tentative determination approving Williamson Energy's request to dump millions of 

gallons of wastewater into the Big Muddy River. 

The proposal states that up to 3.5 million gallons of water per day could be dumped into 

the river. During the summer months, that figure would represent about one-tenth of the 

river's daily flow. 

The IEPA's approval is apparently part one of a two-part process. The final ruling wi11 

come at the end of a public comment period that closes Aug. 12. 
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We're hoping this indicates that the "P" in EPA may stand for procedural and that the 

agency isn't actually considering giving the agency the green light to turn the Big Muddy 

River into its own private sewer. 

The coal company has been required to amend its proposal more than a dozen times. At 

one point, it had asked to pump water with high concentrations of chlorides and sulfates, 

both of which are toxic to aquatic organisms, into the river. 

The latest proposal apparently calls for water to be diluted through a system of tanks 

prior to being discharged. Frankly, this isn't any more palatable. 

We understand jobs are critical to Southern Illinois. We understand much of Southern 

Illinois is impoverished, but what price are we willing to pay for the state to subsidize 
one employer? 

Virtually every manufacturing operation generates waste material that needs to be 

disposed. This newspaper certainly does. However, it isn't the state's job to see that our 

waste is disposed of properly. We're not asking the people of Illinois to bury old 

newspapers at Giant City State Park or at Lake Murphysboro. 

Nor, should we think it is acceptable for the state to grant permission to turn the Big 

MUddy into a Williamson Energy subsidiary. The Big Muddy River belongs to the people 

of Illinois. The state should not have the authority to sublet an entire river. 

It's not just the newspaper opposing the project. 

Recently, Murphysboro mayor Will Stephens spoke out against the request, noting that 

Williamson Energy had amended its request 24 times. Stephens said, correctly in our 

estimation, that the company lacks foresight, or at worst, isn't acting in good faith. 

Which brings us to a vital point. 

Who is going to make sure the discharge meets water quality standards and who is going 

to make sure the discharge doesn't exceed the allowable volume? 

2 
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Is anyone willing to take the coal company at it's word. 

The Illinois Department of Natural Resources is woefully understaffed. And, even if a 

violation is detected, it could be too late to prevent an environmental disaster. The Big 

Muddy flows through agricultural lands downstream as well as some of the most unique 

and sensitive biological areas in the state. 

The ecological importance of the lower Big Muddy River seems to be ample justification 

for denying the request. 

In the name of environmental protection, the use of farm chemicals is regulated to keep 

harmful materials from flowing into ditches, which empty into creeks, which empty into 

rivers. Yet, it seems the lEPA may approve the discharge of 3.5 million gallons of 

polluted water into one of the state's major rivers. 

Finally, public sentiment, at least what we've been able to gauge, is adamantly opposed 

to the mine's proposal. Granted, making decisions based on group think isn't necessarily 

the proper course of action, but in this case, it certainly merits consideration. 

It is ''We the people'' who will have to live with the consequences of this decision." 

J 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Mr Lecrone, 

Alex Trujillo <alexdtrujillo@gmail.com> 
Thursday, August 15, 2019 3:11 PM 
Lecrone, Darin 
[External] NPDES IL0077666 and notice No. 7516c 

Regarding: NPDES IL0077666 and notice No. 7516c 

We the People of Illinois respectfully request a public hearing for the Pond Creek application which seeks to allow 
upwards of 3.5 millions gallons of mine waste water to be discharged into the Big Muddy River north of Murphysboro. 
This discharge includes mine process water and ground water seeping into the mine during normal operations. The 
mining waste will have concentrations of dangerous levels of chlorides and sulfates that will be harmful to all aquatic life 
downstream of the discharge point. 
Big Muddy River is already impacted by permitted and pre-regulation mine pollution. The cumulative impact will not be 
good for Southern IL or the Big Muddy River. 

There has been no assessment of cumulative water quality impacts from continued coal mining. 
There has been no assessment of increased water volume with regard to flooding, sedimentation, and downstream 
impacts. 
There has been no assessment for the large withdrawals of underground water resources and the impact and . 
implications that might have on future groundwater resources. 
And there has been no assessment of the full social, health, environmental, economic or climate cost this mine will cost 
IL tax payers. 

For these reasons, we ask for a public hearing for Pond Creek Mine: NPDES IL0077666 and notice No. 7516c 

Sincerely, 
Alex Trujillo 



R03279

Studer, Dean 

From: Biggs, Kim 
Sent: 
To: 

Monday, August 12, 2019 4:41 PM 
Lieberoff, Barb; Studer, Dean 

Subject: FW: [External) SAVE THE BIG MUDDY RIVER 

From: M.A. Smith <christopherareanews@gmail.com> 
Sent: Monday, August 12, 2019 4:37 PM 
To: Biggs, Kim <Kim.Biggs@lllinois.gov> 
Subject: [External] SAVE THE BIG MUDDY RIVER 

I am 100% opposed to the Pond Creek M8ne #1 being allowed to dump 3.5 million gallons of mine waste into the Big 
Muddy. Anyone who works for the Illinois Environmental Protection Act should be smart enough to know this is 
WRONG. It is dangerous to our air, water, land and wildlife. Also why doesnt Illinois get a coal severance tax from the 
coal companies like West Virginia and Kentucky do? Please have a public hearing. Put that public hearing notice in our 
LICAL newspapers and LOCAL radio stations and share the date and time with those of us who have emailed. 
Use your common sense. I am 100% sure that NONE of you who work at the iepa and even the epa are part of the 1%. 
You and your family will suffer along with the rest of us when our land air and water is ruined! 
Marian Smith Furlow 
611 S. Thomas 
Christopher II 62822 

State of Illinois - CONFIDENTIALITY NOTICE: The information contained in this communication is confidential, may be 
attorney-client privileged or attorney work product, may constitute inside information or internal deliberative staff 
communication, and is intended only for the use of the addressee. Unauthorized use, disclosure or copying of this 
communication or any part thereof is strictly prohibited and may be unlawful. If you have received this communication in 
error, please notify the sender immediately by return e-mail and destroy this communication and all copies thereof, 
including au attachments. Receipt by an unintended recipient does not waive attorney-client privilege, attorney work 
product privilege, or any other exemption from disclosure. 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

To whom it may concern, 

Tony Graham <tonygracing@gmail.com> 
Wednesday, October 30, 2019 2:47 PM 
EPA.PublicHearingCom 

&hibft_a.5_L 

[External] Fwd: Pond Creek Mine IL0077666 

This is in response to the proposal that states that up to 3.5 million gallons of water per day could be 
released into the big muddy river by Williamson Energy. My family lives on a creek that feeds the big 
muddy river, when the river floods it moves this water well up into my back yard. This is the backyard 
in which my dog and family visit often when not under water. I am deeply concerned about the 
proposal not just from my prospective but the impact that it will have on the water way and the natural 
world that depends on the river. Please do not allow this proposal to proceed. This is not in the best 
interest of the people of southern Illinois or the natural habitats that we greatly treasure. 

Tony Graham 

DeSoto Illinois 

1 
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EPA.PublicHearingCom 

From: 
Sent: 
To: 
Subject: 

Josh Crouch <joshuacay@gmail.com> 
Thursday, October 31, 2019 4:31 PM 
EPA.PublicHearingCom 
[External] IL0077666 Exhibit ::13' 

I opposed this permit, my family has used the big muddy river for recreational fishing and kayaking for quite a few years, 
this project is sure to affect the quality of the wildlife living there, cost is not a justifiable means to destroy a habitat, 
make the facility handle the waste in a way that will not pollute the surrounding environment .Joshua Crouch 

1 
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From: 
To: 
Subject: 
Date: 
Attachments: 

Earth water 
EPA PvblicHearjngCom 
[External) NPDES Pennit ILDDn666 
Thursday, December 12, 2019 1:13:48 PM 
EpACommentNPDESPermjtNo !LQ077666.docx 

Hello. I have attached my written comments for the Pond Creek Mine NPDEs Permit No. 
IL0077666. I will also be presenting some of the information provided at the public hearing 
next week and will submit a paper copy. 
Lucia Amorelli 
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12/11/2019 

Written Comments for Pond Creek Mine NPDES Permit No. IL0077666 

To: 
Barb Lieberoff, Mail Code #5 
Re: Pond Creek Mine NPDES 
Illinois Environmental Protection Agency 
1021 N. Grand Ave. East 
P.O. Box 19276 
Springfield, IL 62794-9276 
epa.publichearingcom@illinois.gov 

From: 
Lucia Amorelli 
315 N. Westridge Dr. Apt. 12 
Carbondale, ll 62901 
618-771-0154 
Earthwater365@gma i I.com 

I am submitting comments for Pond Creek Mine NPDES Permit No. IL0077666, 
specifically regarding the portion of the permit concerning Outfall #011 which 
would allow significant amounts of mine wastewater to be pumped into the Big 
Muddy River. I am a teacher, unpaid environmental advocate, and long-term 
resident of southern Illinois. I am an avid hiker, kayaker, swimmer, and bicyclist. I 
remain in this area specifically because of the unique beauty of our area, and I 
frequently {at least once a week) utilize our state parks and national forest areas. I 
live only a few miles from the Big Muddy River and only a couple of blocks from 
Little Crab Orchard Creek, one of the tributaries in the Big Muddy Watershed. 

I am adamantly opposed to this permit as is. At minimum, there needs to be a 
proper filtration system for wastewater; using a dilution method with the river's 
own water is not going to be able to filter millions of gallons of toxic water that is 
going to be discharged. The following pages list some of the concerns and 
questions I have after reading through the draft permit and related materials 
concerning this issue. I believe, they all have a direct relation to the Clean Water 
Act and antidegradation analysis. This is by no means an exhaustive account of my 
concerns. 
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p. 2 Amorelli 

Williamson Energy History of Violations 

The Attorney General (on behalf of the people of Illinois) sued Williamson Energy 

February, 2019 on eight counts of violations that occurr~d in 2016 due to a pump 

failure which dumped approximately 90,000 gallons of coal slurry/acid mine 

discharge into an unnamed tributary of Pond Creek. An example of some of the 

counts include: discharging contaminants into the water; depositing contaminants 

onto the land; violating water quality standards for chloride and iron; and 

INTENTIONAL diversion of a waste stream from sediment pond to and outflow 

into a tributary of Pond creek. There was only one announcement in the Marion 

Republican regarding this case; no one requested a hearing. Williamson Energy 

did not admit to the violations, and the case was settled without a hearing. They 

only had to pay a civil penalty for $80,000 even though five of the eight counts 
had a $50,000 penalty (the other three had $10,000 each). 

According to information provided in the Pond Creek Watershed Inventory (2019) 

created by Greater Egypt Regional Planning and Development Commission, 

Williamson Energy had over 45 outfall effluent violations between 2015 and 2017 

(Source of violation history is from EPA-ECHO). Some of the pollutants include: 

chloride, sulfate, nitrogen, pH, manganese, and total dissolved oxygen (TSS). 

Question: How many more violations have occurred since 2017? How many 

violations in total does Williamson Energy have? Have the impacts of these 

violations on aquatic life been assessed? 

Question: Are there any IEPA regulations or stipulations under the Clean Water 

Act regarding granting new permits or additions to existing permits when the 

company requesting them have an extensive history of violations? Citizens do 

not get to keep violating law without increasing consequences (e.g. prison time, 

permanently losing a driving license, losing child custody, etc.). If there are not 

rules/regulations which can prohibit granting companies new permits and/or 

terminating a permit due to continued and repeated violations which cause 

harm to the environment and its inhabitants, then the IEPA needs to create 

them. Companies should not be allowed to violate laws endlessly with only 

monetary fines as their penalty. 
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Question: Can the IEPA be held accountable by law for allowing a pipeline to 

discharge acid mine drainage with elevated concentrations of numerous 
pollutants into a river that is currently listed as impaired and is also a candidate 
for wild and scenic river designation? 

There were 11 violations related to sulfates and ten to chloride in Pond Creek, a 

tributary of Big Muddy River (Pond Creek Watershed Inventory, Greater Egypt 

Regional Planning and Development Commission, 2019, p.85). In addition, the 

report states the following: 

• " ... chloride is listed as an impairment to aquatic life in the waterbody." 

(p.74) 

• "The mine also had a number of single event violations including: improper 

operation and maintenance, numeric effluent, unapproved bypass, and an 

unauthorized discharge." (p.85) 

• "Pond Creek has been listed for chloride and sedimentation/siltation 

impairments since 2010, and dissolved oxygen since 2012. In 2008, the 

stream was listed for iron, manganese, pH, total suspended solids (TSS), 

and fecal coliform." (p.74) 

• The Illinois Integrated Water Quality Report categorizes Pond Creek as 

having three designated uses; aquatic life, which is not supported ... (p. 72) 

Water Quality 

In the !EPA Big Muddy River TDML 2004 report it states that the Big Muddy River 
is a compromised and impaired river and is due in part because of mining 
operations. It states that "abandoned coal mines should be identified in addition 
to other mining activity which could contribute to manganese and sulfate 
concentrations ... " According to the Antidegradation Analysis report (2016), the 
Big Muddy River is listed in the 2014 Section 303 (d) list for sedimentation/ 
siltation, sulfates, total suspended solids (TSS), mercury, and polychlorinated 
biphenyl (PCBs). The site is on the 2016 Section 303(d) list for impaired waters 
due to sedimentation/ siltation, TSS, mercury, PCBs, iron, dissolved oxygen, pH, 
and fecal coliform. 

And just recently, the Upper Big Muddy River TDML Report (IEPA 2019) was 

released which stated that elevated concentrations of Iron and Manganese were 
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found in Big Muddy Watershed and according to IEPA have negative impacts on 

aquatic life. 

Iron TMDL: IEPA identified one segment, Andy Creek (IL_NZN-13), with 

elevated concentrations of dissolved iron. Elevated concentrations of 

dissolved iron can negatively impact aquatic species by disturbing normal 

metabolic and osmoregulatory functions. Aquaculture studies have also 

demonstrated that increased dissolved iron concentrations in the water 

column may negatively impact gill functionality in certain fish species and 

thus reduce biodiversity in certain stream environments. 4 Excessive iron 

within the water column may harm aquatic species such as fish and 

macroinvertebrates. Certain metals species dissolve in water and may be 

absorbed by fish and other aquatic organisms. Small concentrations of 

certain dissolved metals may be, in the short term, toxic to fish and aquatic 

species and, in the long term, may bioaccumulate in certain aquatic species. 

Question: Why is the water quality standard for Iron listed on the draft permit 

for the Pond Creek Pipeline as 3mg/6mgl when the standard on the IEPA Water 

Quality Standard Report 2019 states that the acceptable level is lmg/L? 

Manganese TMDL: IEPA identified one segment, Beaver Creek (IL_NGAZ-JC-

01), with elevated concentrations of dissolved manganese. Elevated 

dissolved manganese concentrations in the water column have many of the 

same negative effects of dissolved iron on fish species and biodiversity of 

the water column and benthic environments. Excessive manganese within 

the water column may harm aquatic species such as fish and 

macroinvertebrates. Certain metals species dissolve in water and may be 

absorbed by fish and other aquatic organisms. Small concentrations of 

certain dissolved metals may be, in the short term, toxic to fish and aquatic 

species and, in the long term, may bioaccumulate in certain aquatic species. 

(Upper Big Muddy River TDML Report, IEPA, 2019). 

The Union of Concerned Scientists state that 

"mining operations can negatively impact water supplies, often with long

lasting effects. The fundamental issue involves contamination of nearby 
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rivers, lakes, and aquifers by what comes out of a coal mine- usually highly 

acidic water containing heavy metals like arsenic, copper, and lead. The 

process is known as acid mine drainage. It happens when certain 

substances (typically iron sulfide, FeS2, or fool's gold) is oxidized after being 

exposed to air and water. Runoff can change the pH of nearby streams to 

the same level as vinegar (Coal and Water Pollution, Union of Concerned 

Scientists,https://www.ucsusa.org/clean-energy/coal-and-other-fossil
fuels/coal-water-pollution, Accessed 7.22.2019.) 

According to U.S. Fish and Wildlife, "Because acid mine drainage can destroy a 
stream's aquatic community for miles, many of the old mining sites are being 
reclaimed (Acid Mine Drainage, U.S. Fish and Wildlife, 
https://www.fws.gov/mountain-prairie/contaminants/acidMineDrainage.php. 
accessed 7 .2019) 

Question: Does this mean then that the IEPA is going against its own 
implementation plans (2004/2019) by considering granting a permit for a 
pipeline which will infuse the river more with elevated levels of chlorides, 
sulfates, manganese and other pollutants? Does this not go against the Clean 
Water Act? 

Interestingly, there is no mention of the Pond Creek in the TDML IEPA 2019 Upper 
Big Muddy Watershed report, even though other tributaries are discussed. 

Question: Why is Pond Creek not included in this report since according to the 
Greater Egypt Regional Planning and Development Commission just released a 
watershed-based plan (2019) which was created because of the creek being 
polluted? It is already polluted with some of the very pollutants the mine will be 
discharging such as chloride, iron, manganese, and TSS. 
In 2018 and 2019, The Big Muddy River had a fish advisory for mercury by the 

Illinois Health Department. Mercury is one of the pollutants which is to be 

monitored in the acid mine discharge. The advisory for Mercury has rec~ntly been 
removed from the website. 
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Question: Why has the mercury advisory suddenly been lifted? 

Question: Has the fact that elevated sulfates can cause Mercury to undergo 
methylation into its most toxic form methylmercury according to Orem, W. in 
"Sulfate as a Contaminant in Freshwater Ecosystems: Sources, Impacts and 
Mitigation" (U.S. Geological Survey, assessed 10.2019) 

Chlorides 

IEPA has listed the acceptable levels for chloride concentrations in waterways as 

500mg/L. According to the Pine Creek Pond Permit Application No. 456, samples 

taken of the mine wastewater showed high levels of both chlorides and sulfates 

that far exceed the acceptable level for water quality standards. The average 

chloride concentration of the samples taken was 2, 237 mg/L. 

• The national standard for sustaining aquatic life is 230mg/L for chronic 

(long-term) levels and 860 mg/L for acute (short-term). 

(https://www.epa.gov/wqc/national-recommended-water-quality-criteria) 

• Missouri revised their chloride levels in 2012 to 178mg/L for chronic and as 

low as 288mg/L for acute. (EPA Region 7, 2015) 

• Indiana adopted new criterion in 2012 for chloride levels for Lake Michigan 

to be 250 mg/l. (Indiana Preliminary Adopts Revised Chloride and Sulfate 
Water Quality Criteria, BDlegal.com, 2019). 

• According to Kentucky state website (2019), acute chloride levels ranging 

from 2500 to 8400 mg/L can be toxic to aquatic life such as snails, minnows, 
catfish, and trout. 

• Another study by University of Rhode Island has much lower long-term 

exposure rates of 250mg/L and 860 mg/L for short-term exposure. (Hunt, 

Herron, & Green. Chlorides in Fresh Water. University of Rhode Island. 
March 2012) 

Question: Why does Illinois EPA have much higher accepted levels of chloride 
than surrounding states especially since what is considered to be safe levels for 
aquatic life is much lower than the Illinois accepted level of S00mg/L? Why does 
IEPA not have both an acute and a chronic level like other states and the 
national standard? 
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Question: According to the draft permit for the pipeline samples taken from the 

acid mine discharge showed chloride levels greater than 2,000 mg/ and levels of 

up to 12,000mg/L are permissible from the discharge point into the Big Muddy 
River. This grossly exceeds both the national and state accepted levels. How can 

the IEPA allow such a gross violation of its own and national regulation? 

12,000mg/L would be 48x the national standard and 24x the state standard. Is it 

truly be diluted "immediately" and rapidly'' which is what is stated in the In 

Section 302.102 12(e) Allowed Mixing, Mixing Zones and ZIDs (TITLE 35: 

ENVIRONMENTAL PROTECTION SUBTITLE C: WATER POLLUTION CHAPTER I: 

POLLUTION CONTROL BOARD PART 302 WATER QUALITY STANDARDS SUBPART A: 

GENERAL WATER QUALITY PROVISIONS, 2019) 

Sulfates: 

The accepted sulfate level is listed as 1250 mg/I on the draft permit; however, the 

average sulfate concentration taken from the Pond Creek mine wastewater was 

1,940 mg/Land the IEPA antidegradation assessment states that the levels to be 

discharged to the Big Muddy River could be as high as 2,120 mg/L sulfate. This 

would be the equivalent of 476,000 pounds per day of sulfate. 

According to Kentucky State website (2019). "Problems caused by sulfates are 

most often related to their ability to form strong acids which change the pH. 

Sulfate ions also are involved in complexing and precipitation reactions which 

affect solubility of metals and other substances." 

In addition to the afore mentioned pollutants in the Big Muddy River, the IEPA has 

recently listed four sections (IL0029165, IL0031704, IL0027871, IL0027898) of the 

Big Muddy River under the Nutrient Assessment Reduction Plan/Illinois Nutrient 

loss Reduction Strategy Implementation (2019). These sections of the river are all 

downstream from the proposed pipeline. 

According to a study by Kaushal in 2005, many of our waterways are becoming 

victims of 'freshwater salinization syndrome', where "high levels of chloride and 

other salt ions can kill freshwater animals, from zooplankton at the base of the 

food web to insects and fish, because they make it hard for the creatures to 

osmotically regulate their cell's ion concentrations." Furthermore, the study 
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states that high levels of chlorides and other salts can cause more algal blooms 

due to dying off of algae-eating zooplankton which in turn can cause the releasing 

of toxins and deplete oxygen. In addition, higher salt levels can "favor invasive 

species that better survive in brackish water," and "at nonlethal levels, salt can 

stunt the reproduction and growth of freshwater organisms, lowering biodiversity 

and shifting the structure of the food webs." (For Healthier Lakes, Rivers, and 

Drinking Water Hold the Salt, Lockwood, D., Chemical and Engineering News, 
2019). 

Question: Has the IEPA considered the impact of discharging millions of gallons 
of unfiltered mine wastewater with elevated levels of chlorides, sulfates and 
other contaminants on the already elevated nutrient load of the Big Muddy 
River which is supposed to be being mitigated? 

Question: Has the EPA taken into consideration current studies regarding effects 
of salination on aquatic animals? 

Mixing Zones 

There are numerous issues with the granting of this permit which could possibly 

violate the water quality standards as listed by the IEPA Pollution Control Board 
(2019): 

In Section 302.102 Allowed Mixing, Mixing Zones and ZIDs. 

4) Mixing is not allowed in waters containing mussel beds, endangered 

species habitat, fish spawning areas, areas of important aquatic life habitat, 

or any other natural features vital to the well-being of aquatic life in such a 

manner that the maintenance of aquatic life in the body of water as a 
whole would be adversely affected. 

Question: Has this been determined by the IEPA/IDNR? There was no mention 
of this in the draft permit. 

6) Mixing must allow for a zone of passage for aquatic life in which water 
quality standards are met. 
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Question: Has this been determined? Again, there was no mention of this in the 
permit. 

7) The area and volume in which mixing occurs, alone or in combination 

with other areas and volumes of mixing, must not intersect any area of any 

body of water in such a manner that the maintenance of aquatic life in the 
body of water as a whole would be adversely affected. 

Question: Has the current state of the river (i.e. known pollutants) as well as the 
Sugar Creek Mine discharge pipeline been considered in determining this? 

9) No mixing is allowed when the water quality standard for the constituent 

in question is already violated in the receiving water. 

Question: Given that the Big Muddy River already has ·elevated levels of sulfates 
and manganese, mixing would be violating this regulation. How then can a 
permit be granted for a mixing zone? 

12) The area and volume in which mixing occurs must be as small as is 

practicable under the limitations prescribed in this subsection (b), and in no 

circumstances may the mixing encompass a surface area larger than 26 

acres. c) All water quality standards of this Part must be met at every point 

outside of the area and volume of the receiving water within which mixing 

is allowed. The acute toxicity standards of this Part must be met within the 

area and volume within which mixing is allowed, except as provided in 
subsection (e). 

e) Pursuant to the procedures of Section 39 of the Act and 35 Ill. 

Adm. Code 309, a person may apply to the Agency to include as a condition 

in an NPOES permit a ZIO as a component portion of a mixing zone. The ZID 

shall, at a minimum, be limited to waters within which effluent dispersion is 

immediate and rapid. For the purposes of this subsection, "immediate" 

dispersion means an effluent's merging with receiving waters without delay 

in time after its discharge and within close proximity of the end of the 

discharge pipe, so as to minimize the length of exposure time of aquatic life 

to undiluted effluent, and "rapid" dispersion means an effluent's merging 

with receiving waters so as to minimize the length of exposure time of 
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aquatic life to undiluted effluent. Upon proof by the applicant that a 

proposed ZID conforms with the requirements of Section 39 of the Act and 

this Section, the Agency shall, pursuant to Section 39(b) of the Act, include 

within the NPDES permit a condition defining the ZID. 

(TITLE 35: ENVIRONMENTAL PROTECTION SUBTITLE C: WATER POLLUTION 

CHAPTER I: POLLUTION CONTROL BOARD PART 302 WATER QUALITY 

STANDARDS SUBPART A: GENERAL WATER QUALITY PROVISIONS, 2019) 

Question: With up to S,000gals/minute or 300,000gals/hr. of mine waster 
discharge being permissible, how can there be an "immediate" or "rapid" 
dispersion to avoid having to adhere to Section 302.102, 12, (c}, which states 
that acute toxicity standards must be met within the mixing zone. How can up 
to 12,000mg/l chlorides be rapidly dispersed in a small river? 

Endangered Species 

I am still trying to find out what species specific to Big Muddy River are 

Endangered or Threatened. I have contacted numerous government agencies, 

including: U.S. Fish and Wildlife, IDNR, IEPA, Illinois Endangered Species 

Protection Board, and Shawnee National Forest. No one has been able to give me 

any information. I have been trying since Fall 2018 after the initial hearing at 

IDNR. 

Question 8: How can this permit be granted if none of these agencies seem to 
know exactly what species are endangered and threatened in the Big Muddy 
River Watershed as well as Pond Creek watershed? 

Freshwater Mussels 

Since 2018, US Fish and Wildlife Service has been under litigation for not 

protecting critical habitat for certain endangered mussels in 18 states, including 

three that occur in lllinois-Spectaclecase, Sheepnose, and Snuffbox. These and 

many more are protected under the 2019 Endangered Species Act. Anyone 

requiring federally funded or permitted projects in mussel's habitats must consult 

the US Fish and Wildlife Service to ensure habitat would not be damaged. There 

are more mussel species in the eastern U.S. than anywhere in the world; 
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however, 70% of species are either endangered, threatened or extinct already. 
{Center for Biological Diversity) 

According to a study conducted by the Illinois Natural History Survey, "Freshwater 

Mussels of the Big Muddy River" {2012), six species of mussels previously 

detected in the Big Muddy River were not found; although five of these are 

commonly found in other rivers in Illinois. These include: pink heelsplitter, 

pimpleback (listed as federally endangered}, deertoe, creeper, fawnsfoot, plain 

pocketbook. 19 others were detected. "In Illinois, 25 of the 62 extant species 

{44%) are listed as threatened or endangered. Some of the species listed in the 

study that were documented in the Big Muddy River are: Lilliput, paper pondshell, 

pondhorn, white heelsplitter, giant floater, maple leaf, pink papershell. 

The study lists the abandoned coal mines, specifically in the Murphsyboro area of 

the Big Muddy River, as a source of pollution. The study goes on to state that 

mussels are more sensitive to sodium chloride and potassium chloride and that 
the current USEPA AWQC may not be protective of freshwater mussels {2013 

Science Inventory). In addition, the study states that sedimentation and siltation 
might be causing a lack of species. 

Question: Are any of the mussel species that exist in the Big Muddy watershed 
listed as threatened or endangered or rare? If this is not known, then it is 
pertinent to find out given the fact that most mussel species are now listed as 
threatened or endangered or already extinct and that they have been found to 
be sensitive to chloride levels as well as sedimentation/siltation both of which 
will be inflated due to the discharge of up to millions of gallons a day of acid 
mine discharge with extremely high levels of chloride and sulfates. 

Fish Species 

According to "Fishes of the Big Muddy" {1999), at least ten native fish species 

within a 100 year period are no longer found due to pollution, cultivation, and 

habitat lost. The study suggests the need for "continual vigorous reclamation of 

abandoned mines lands and treatment of acid mine drainage." The study goes on 

to say that "Big Muddy River drainage ... has been subjected to an array of enviro 
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stresses that have permanently disrupted its hydrological cycle, and ultimately 

altered its fish fauna." 

The following are list of fish species that were recorded at time of study: bluegill, 

channel catfish, largemouth bass, sauger, striped bass, white bass, white crappie, 

yellow bullhead. 

Question: What is the current state of the fish population in the Big Muddy and 
how will these elevated levels of chlorides/sulfates affect them as well as 
possible other toxins such as manganese and iron? Are any of these species 
listed as endangered or threatened? 

Other Endangered/Threatened Species 

The alligator snapping turtle is listed as a threatened species in Illinois. 

Question: Has it been determined if their habitat includes the Big Muddy 
Watershed? 

Ecologically Sensitive Areas 

The Big Muddy flows adjacent to two very ecologically diverse areas, Little Grand 
Canyon and La Rue Pine Hills, both of which are National Natural Registered 
Landmarks with many rare, threatened, and endangered plant and animal 
species. "LaRue-Pine Hills Ecological Area, located within the Shawnee National 
Forest, contains one of the finest assemblages of diverse vegetation in the 
Midwest. The site represents species of northern, southern, eastern, and western 
affinities, including 40 species rare in Illinois." (Prairie Research Institute). Some 
threatened and endangered animal species include the Indian Bat, Illinois chorus 
frog, eastern woodrat which is only located in the La Rue Pine hills area, several 
fish species, and many plant species. La Rue Pine Hills/Otter Pond is also a 
national Research Natural Area which is protected federally. 

Question: Are any of these species being considered? In the draft permit, it 
states that there will be no adverse effects on species because water quality 
standards will be met. However, in the case of Williamson Energy, this is 
obviously not the case. Water quality standards are not met. How then can 
species be protected? Under the Clean Water Act, section. 101(a)2, water 
quality provides for the protection and propagation of fish, shellfish, and 
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wildlife. In addition, the Big Muddy River is already polluted with elevated 

levels of manganese, sulfates, phosphorus, mercury and has a fish advisory for 
PCBs. How the does adding elevated levels of chloride, sulfate and other toxins 
known to have adverse effects on animal and plant species permissible under 
this section of the Clean Water Act? 

There is also a large area in southwestern Illinois listed as a Conservation 

Opportunity Area for La Rue Pine Hills under IDNR which includes sections of the 

Big Muddy River in both Jackson and Union County (IDNR, accessed 2019). 

Fifty-two miles of the Big Muddy River, from S.R. 14 south of Rend Lake to 

Southern Illinois Airport (U.S. 51), is a candidate for the Wild and Scenic River 

Designation (National Rivers Inventory, 2019} and is listed as having "Outstanding 

Remarkable Value", exactly the area where the proposed pipeline is supposed to 

discharge. Due to this fact, special considerations need to be considered. 

The Council on Environmental Quality (CEQ), under S(d}(l) Wild and Scenic 
River Act authority, provides guidance to federal agencies with permitting 
and/or granting authority for projects on or near rivers listed on the NRI. In 
accordance with executive memorandum, all agencies must "take care to 
avoid or mitigate adverse effects" to rivers identified in the Nationwide 
Rivers Inventory. 

The following information is listed on the National Park Services website 

regarding rivers listed on the National Rivers Inventory: 

1. Determine whether the proposed action could affect an NRI river. 

• Check the current regional/state NRI list to determine whether the proposed 
action could affect an NRI river (i.e., is the proposed action location in the 
vicinity of the NRI segment). 

• If an NRI river segment could be affected by the proposed action, an 
environmental assessment or and environmental impact statement may be 
required depending on the significance of the effects. 

· 2. Determine whether the proposed action could have an adverse effect on 
the natural, cultural, and recreational values of the NRI segment. These values 
are listed as "outstandingly remarkable values" (ORVs) on the state NRI list. 
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Adverse effects on NRI rivers may occur under conditions which include, but 
are not limited to: 

• Destruction or alteration of all or part of the free flowing nature of the river; 

• Deterioration of water quality; or 

3. Determine whether the proposed action could foreclose options to classify 
any portion of the NRI segment as wild, scenic, or recreational river areas. 

• In some cases, impacts of a proposed action could be severe enough to 
preclude inclusion in the Wild and Scenic River System, or lower quality of 
the classification (e.g., from wild to recreational). If the proposed 
undertaking could effectively downgrade any portion of the NRI segment, 
you should consult with NPS. 

• Proposed actions (whether uses or physical changes), which are theoretically 
reversible, but which are not likely to be reversed in the short term, should 
be considered to have the effect of foreclosing for all practical purposes Wild 
and Scenic River status. This is because a river segment, when studied for 
possible inclusion in the Wild and Scenic River System, must be judged as it is 
found to exist at the time of the study, rather than as it may exist at some 
future time. 

• If a proposal, including one or more alternatives, could have an adverse 
effect on an NRI river, an EA, or if the effects are significant, an EIS must be 
prepared. 

4. Incorporate mitigation/avoidance measures in the proposed action to the 
maximum extent feasible within the agency's authority. 

Question: Has the IEPA taken into consideration that numerous sections of the 
Big Muddy River downstream from the pipeline are listed not only on the 
National Rivers Inventory but also in several state and federally listed special 
environmental zones and therefore has special protections? 

IEPA Exhibiting Conflict of Interest 

1) The IEPA included in the draft permit a section on social/economic benefits 

of the proposed activity (pipeline). Goes on to list statistics about jobs and 



R03297

p. 15 Amorelli 

revenue for state. My argument is that an agency that was supposedly 

created for the purpose of protecting our environment should not take 

economic nor social factors into account. 

2) The IEPA also goes on to favor the mine company by stating that "filtration 

is a technology that is not feasible for the proposed facility because: 

filtration is much more expensive than sediment ponds ... a large area of 

land would be required for such a facility, and maintenance and supervision 

of the filtration and sludge operation would be burdensome and would 

increase production costs." 

Question: Is the EPA supposed to be taking into consideration financial aspects 
of a company in lieu of protecting the environment? Is it supposed to weigh 
economic benefit over protecting the environment? And why has not the IEPA 
commented on the economic cost to the citizens of Illinois due to pollution 
already caused by the mine and the pollution that will be caused by the mine? 

The Big Muddy River is already polluted and there are now two implementation 
plans that have been created by the IEPA (2004, 2019) costing hundreds of 
millions of dollars to implement. The mines, which are listed as one of the 

causes of pollution, are not held accountable for paying for these costly plans, 
rather the "stakeholders" and concerned citizens are told they must try to find 
monies to clean up the rivers. To date, no watershed-based plan group has been 
formed based on the 2004 findings. 

Illinois Constitution 

The Illinois Constitution in Article XI states that we have a right to a healthy 
environment. Since Williamson Energy has numerous and frequent violations 
which can have and have had adverse impacts on the watersheds and its 
inhabitants and the IEPA has already listed the Big Muddy River as well as some of 
its tributaries such as Pond Creek as being impaired for numerous pollutants 
some as a direct result of both past and current mining activities. It seems that 
IEPA would be violating the constitution for granting a permit to a company that 
has a history of polluting public waters and the fact that the nature of the permit 
would allow even more pollutants to enter the watershed. 
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Question: Has the IEPA fully considered whether granting this permit for 
dumping more pollutants into the already impaired Big Muddy River will violate 
the law as stated in Article XI of our state constitution? 

River Rights 

Question: Has the IEPA considered that the river itself should have its own 
rights. It is already dammed and polluted? How much more should the Big 
Muddy River endure? The IEPA has already granted another similar permit for a 
discharge pipeline into the Big Muddy River with even higher expected levels of 
chlorides form the Sugar Camp Mine only 12.5 miles above stream from the 
proposed Pond Creek Mine pipeline. 

And I end this with one final question to each of the IEPA staff. 

Question: If this river was flowing through your 

backyard/property/town/county would you want millions of gallons of mine 

wastewater dumped into it without being filtered of all contaminants? 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

1021 NORTH GRAND AVENUE EAST, P.O. Box 19276, SPRINGFIELO, ILUNOIS 62794-9276 • (2171782-3397 
JB PRIIlKER, GOVERNOR JOHN J. KIM, DIRECTOR 

INTERNAL MEMORANDUM 

TO: John J. Kim, Director 
Christine Zeivel, Hearing Officer 

::_"V L" FROM: Sanjay Sofat, BOW Bureau Chief ~y--.> 

DATE: December 11, 2019 

RE: WiUiamson Energy Pond Creek Mine NPDES Permit HearJng Board 
NPDES Permit No. IL0077666 

Pursuant to the Director's delegation of authority to appoint an NPDES Pennit Hearing Board as prescribed by 
35 Ill. Adm. Code 309.115, I designate the following individuals to serve as the Hearing Board for the Pond 
Creek Mine NPDES Permit Hearing: 

1. Christine Zeivel, Hearing Officer and Board Chairperson 

2. Iwona Ward, Pennit Engineer, Mine Pollution Control Program 

3. Darin LeCrone, Industrial Pennit Section Manager 

4. Scott Twait, Water Quality Standards Sectio~ 

5. Amy Zimmer, Groundwater Division 

6. Stefanie Diers, Division of Legal Counsel 

The designated members of the Hearing Board will sit on the Illinois EPA panel at the Public Hearing to be 
held on Wednesday, December 18, 2019, in Marion, Illinois. The Hearing Officer will render a 
recommendation required by 35 Ill. Adm. Code 309 .118 based upon the technical and legal advice provided by 
the other designated members of the Hearing Board. 

4302 N. Main Street, Rockford, IL61103 (815) 987-7760 
59S S. State Street, Elgin, IL 60123 (847) 608-3131 
2125 s, First Street, Champaign, IL61820 (217) 278-5800 
2009 Mall Street Collinsville, 1 l 62234 (618) 346-5120 

9511 Harrison Street, Des Plaines, IL60016 (847) 294·4000 
412 SW Washington Street, SAJite D, Peoria, IL61602 (300) 671·3022 
2309 W. Main Street, Suite 116, Marion, ll 62959 (618) 993-7200 
100 W. Randolph Street, Suite 4•500, Chicago, IL 60601 

PLEASE PRINT ON RECYtW> PAPER 
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Williamson Energy NPDES Renewal Public Hearing 
December 18, 2019 

Clayton Cross 

Good Evening. My name is Clayton Cross, and I am the Director of Engineering 

at Foresight and Williamson Energy. Williamson Energy operates one of the safest and 

most productive coal mines in the entire world. 

This is no mistake. Williamson Energy has invested in the best people, best 

systems, and best equipment to build this coal mine. In all, over $600 million has been 

invested into this property. We are responsible for employing 194 coal miners directly. 

Another 283 contractors work supplying, servicing, or performing some other activity for 

our operation. That means almost 500 families in this area directly depend upon the 

success of this mine for their livelihood to pay their mortgages, educate their children, 

and buy Christmas gifts. Furthermore, every year this mine directly or indirectly 

generates $78 million in state, county, and local revenues. The economic boost that this 

mining operation provides to southern Illinois is very significant. 

Given the extensive coal reserve that we have the rights to mine, this mine could 

be operating for another 50 years at current production levels. We need this permit 

renewed to keep this mine open long term and operating in an environmentally 

responsible manner, while ensuring that our coal miners are not exposed to the 

unnecessary dangers of excessive water. This mine has operated since 2006, and the 

purpose of this hearing is to take comments on IEPA's decision to renew and modify our 

NPDES permit. Generally, the NPDES permit allows us to discharge water at our mining 

operation under certain conditions. 

Page 1 of 4 Exhlbit ~~ I 
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When we first started this mine in 2006, the mine was very dry, meaning we had 

to import almost all of our water for various uses. In other words, the mine didn't 

"make" much water. Now, as our mine has expanded for 13 years, we have had to handle 

an increasing amount of groundwater that is seeping into our mine. 

This groundwater infiltrating into our underground coal mine presents two main 

problems for us. First, we have to get it out of the mine because the water has the ability 

to block our critical ventilation systems or flood escapeways out of the mine, any of 

which leads to serious risks to our miners. We HAVE to get the water out of the mine. 

We do this with pumps that bring the water to the surface, and pipelines to convey it to 

our main facilities. 

That brings me to the second problem: the groundwater that is infiltrating our 

mine has naturally occurring sulfates and chlorides in it. So, one non-technical way to 

look at it: it's a little bit salty or what you might call "brackish" water. 

Again, this little bit of "saltiness" is naturally occurring in the water. It is not 

caused by anything we add to the water or because the water comes into contact with our 

coal. But, because it is relatively "salty," we have to deal with it differently than normal 

water. Historically, we have stored the water in surface ponds or impoundments, but they 

have limited capacities. We recirculate and use as much of the brackish water as we can 

on site through various processes, but we still have an excess. 

Page 2 of 4 
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So, as many of you know, the plan to deal with this problem long term involves 

Williamson Energy building a twelve and one-half mile buried pipeline to the Big Muddy 

River~ installing a multi-port diffuser, and tying the diffuser to real-time continuous 

monitors. All of these elements will work together to strategically discharge the water 

through a mixing zone into a water body that can easily assimilate it WITHOUT violating 

the water quality standard. We evaluated other alternatives - Reverse Osmosis, 

Evaporation, and Crystallization to name a few, but these methods consume a tremendous 

amount of energy and require the disposal of the concentrated cake to a separate landfill. 

It is not as simple as filtering the water. The salt is dissolved. 

This mixing zone is not going to be just an open pipe dumping continuously into 

the river. There are very specific controls to make sure the discharges are compliant with 

water quality standards. Water quality standards are adopted and approved by both the 

US and Illinois EPA based on a rigorous scientific process that result in standards that are 

conservatively protective of aquatic life. In addition, we have reviewed the aquatic life 

present in the Big Muddy River in conjunction with academic experts and they have 

concluded that our discharges will not adversely impact aquatic life in the Big Muddy 

River. 

We will install continuous water quality monitors upstream and downstream of the 

diffuser (or outfall structure). This will give us virtually continuous data on the chloride 

levels in the receiving water, the Big Muddy River. If we see on these monitors that the 

Big Muddy is not capable of accepting our water without violating a water quality 

standard, then we will not discharge. Instead, we will hold the water until the river can 

Page 3 of 4 
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receive it without violating the standard. This provides the ability to control the flow so 

that water quality standards will be met on a continuous basis. 

Lastly, I wish to address the concern for increasing the flood risk. Our discharge 

will not have any practically measureable impact to the surface water elevation and to the 

flood extent. For example, we had a large rain event in this area on October 26 of this 

past year. It produced nearly 3.5-inches of rain. This is almost equivalent to a two year, 

24-hour rain event for this area. The Big Muddy River at the Plumfield Bridge 

monitoring station eventually crested at a height of almost 10 feet, flowing 834 cubic feet 

per second - which is 374,326 gallons per minute. Again, almost 375,000 gallons per 

minute. If we were to pump our max capacity of just under 5,000 gallons per minute, our 

contribution would increase the water elevation at the Route 13 Bridge in Murphysboro 

by about 1.8 mm. This is equivalent to the thickness of a quarter. Not practically 

measurable. 

Approving the requested mixing zone is the safest, most environmentally sound, 

and most effective way for Williamson Energy to manage its excess water to ensure 

miners safety and enhance our ability to meet the mandated water quality standards. We 

are fully committed to operating this system within the legal limits of the pennit. This 

long-term solution will allow our first class operation to continue and support about 500 

local families. Thank you. 

Page 4 of 4 
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Big Muddy River at Plumfield Monitoring Station 
Flood Categories 

River Elevation [feet] River Flow Mine Flow j Percentage Mine Adding[%] !Flood Categories 
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My name is Cameron Smith, I live Murphysboro, IL and I am a member of SAFE. 

I am here to protect my property and I am not here to take anyone's job away from them. 

My wife and I co-own the Historic Douglass School in Murphysboro. 

The Frederick Douglass School was first built in 1897, way before the building of the Rend Lake 
Dam; it was Murphysboro's segregated school and they built it next to the Big Muddy River, 
back in the day when the Big Muddy was a navigable river. 

Today FEMA has classified our building as being in an AE Flood Zone. So it is not a matter of 
if it will flood, it is when it will flood. 

On May 3, 2011 the Big Muddy River reached a record high of 40.47 feet at the Murphysboro 
gauge station on the Route 127 Bridge. At that time the 127 Bridge was closed and under water. 
The river water was so high you could no longer see the guard rails on either the side of the 
bridge. The Route 13 Bridge was being threatened too, but remained open and was closely 
monitored by IDOT. During that time the flood water was so high and strong that the water was 
vibrating the bridge, so it was decided by IDOT to rebuild and raise the level of the Route 13 
Bridge. I have to wonder ifIDOT calculated for this increase of water flow. 

This spring we had standing water on our property for 148 day. Most of the time the flood water 
goes out as fast as it cGm<Sin. But this spring the water was standing in our yard so long, that we 
could see hundreds if not thousands of minnows and tadpoles along the water edge. I have to 
wonder what the extra chlorides and sulfates will do the wildlife population? 
r a .ih ..,.,~Mr.gov 
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' tfl O ,qtt p~ ~1 /(·5;, 
At Murphysboro the 3.5 million gallons pe?day Q~ c would only be .5% to 1% increase, 'B~ 
which doesn't sound like much. But my understanding is th\t the mine will be allowed to 
increase they water discharge when the Big Muddy is high,t I have to wonder what would that 1% 
increase of salty water will do our historic building. t 

How much longer will we continue to pollute our waters and not care? I ask the IEP A to 
deny or delay this permit to allow further study of what the impact will have on all 
the people of Southern Illinois. 
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Public Comment: Pond Creek Mine 
Permit: #IL0077666 and 7516C 
Date: 12/18/2019 
Marion IL 

Exb1bit J.'-1~ 

My name is Connie Schmidt. I serve as the Chairperson of the Executive Committee 
of the Sierra Club IL Chapter. We are a BIG Group. I represent 100,000 members 
and supporters across the state who are concerned that we have a clean healthy 
environment for all residents of IL. This includes clean water, which is what brings 
me here today. 

The request by the Pond Creek mine owners for discharge of dirty wastewater 
carrying high concentrations of chloride and sulfate into the Big Muddy River is 
ludicrous at best. These pollutants impact aquatic life both plants and organisms by 
altering their ability to reproduce and killing many of them off, thus drastically 
impacting the ecosystem and other species who depend on those life forms. 

Dumping waste into a natural resource like the Big Muddy is harmful to southern 
Illinois and beyond. The Big Muddy carries water to the Mississippi and on to the 
Gulf of Mexico. This is already an area in serious peril. In addition, the Big Muddy is 
important to humans. It provides tourism and recreational options to visitors and 
local residents, not to mention safe haven to countless fish and aquatic species. This 
area is also prone to flooding so the polluted waters would harm the riparian areas 
of the watershed as well. Endangering these factors is like shooting a healthy 
resource in the foot. 

The plan to monitor this discharge is flawed at best. The discharge would enter the 
river at its bed where contaminants are more difficult to detect and the entry point 
is strategically placed just downstream of a monitoring system. This river does not 
have a rock bottom that naturally acts as a filtration. By it's very name; we know 
that mud lines the river basin trapping pollution within its banks. Even if the 
pollutants could seep through the river they would enter an aquifer that no doubt 
connects to human drinking water at some point. It is just not a good idea to allow 
pollution into a water source. 

In conclusion, please deny the request to dump dirty wastewater from this mine 
into any water system sustaining life for recreation or creatures of our environment. 
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305 Campers Lane 

Creal Springs, IL 62922 

December 18, 2019 

Comments prepared for the IEPA Public Hearing regarding: 

NPDES Permit No. IL0077666 No. 7516c, Williamson Energy, LLC, Pond 

Creek Mine 

On behalf of the Southern Illinois Kayak and Canoe Club, I appreciate 

the opportunity to submit some· concerns reg.arding the proposed 

pipeline from Pond Creek Mine No. 1 and the Big Muddy River. The key 

issues indude: 

1. Although we have been assured that the discharge of 2,700,,000 

to 315001 000 gallons per day of mine water into the Big Muddy 

will not pose a hazard to 1ndividuals using the river for kayaking 

and canoe1ng, ~t ~s d~fficult to beUeve that th~s wrn not create 

enough turbulence to pose a danger to some individuals less 

experienced with maneuvering around water hazards. I reali'ze 

the diffusers are proposed to be placed near the bottom of the

river and directed downstream, but when the water level is low, 

there seems to be some potentiat danger. 

2. In addition to the turbulence issue., there is concern that the high 

concentrations of sulfates,, chlorides,, and other pollutants pose a 

danger to individuals using the Big Muddy for recreation, 

especial-ly if they fall into the river in the regton of the 
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diffusers. Will this area be clearly· marked to warn people to stay 

away from the side of the stream where the mine water effluent 

is most concentrated? 

3. The Antt~degradatlon Assessment is defident because: 

a. Jt totaHy is focused· on ttie water quaHty issues without giving 

any assessment of the impact on recreational use of the Big 

Muddy and the potential economic impact on reducing the Big 

Muddy·s contribution to the region as a tourism destination 

b._ The. c1ssessment ldentifies. that the. Big. Mudd¥ is. atreadY
impaired due to sulfates, chlorides,. and several other factors, 

but ignores the fact that the plan will inevitably result in MORE 
contamination of the river. The reality is that the proposed 

dumping wH~ resu~t in some increase in the TMDL (Total 

Maximum Daily LoadJ. Just because the diffusers are located· 

near the bottom of the river out of sight does not change the 

dumping impact. At best it m·inimizes the portion of the river 

that is immediately ·impacted and the ,Nplume"' may not be 

e.vldent to obser.v.ers. We. would. hnp.e_ that. the.1£.P A_ ls. not. 
saying that the pollution is acceptable, as long as the water 
quality limits are not exceeded. That would be like saying that 

"The Big Muddy is already impaired, so what is a little more 

contamination?" Rather than a diffuser hidden underwater 
and-out of sight, it would-be preferable for the pipeline to 

dump directly and v'is1bly ·into the B1g Muddy for all to see the 

issue and be able to visibly monitor when discharge is 

occurring. Then folks could see the potential hazards. 

4J_ l:iow wHJ.the.monitor.1ng equip.menthe. lns.talfed.to ensure. that It_ 
is secured when the water levels vary so drastically in that region? 

There are no bridges or other sturdy structures to shield the 
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instruments from trees and other large floating debris during 

flood conditions. 

5. How will the diffuser vents be protected from people continuing 

to use the ~ocation as a dump site for ~arge objects? (People 

historically have used-the site to discard.items into the river so the 

next flood will dispose of objects.) 

Thank you for receiving these concerns. 

Galen Thomas 
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DATE: 

TO: 

FROM: 

August 1, 2019 

IEPA Bureau of Water 

Water Pollution Control Pennit Section 

I 021 North Grand Ave. East 

Springfield, IL. 62794-0276 

Jerry and Carolyn Worthen 

3974 Watt Hill Road 

Murphysboro,IL.62966 

Exlu'bit 2'-' s-

PERMIT: NPDES IL0077666 NOTICE NO. 7516C 

We are responding to the Pond Creek Mine dumping waste in to The Big Muddy River. 

The Worthen farm has been in the family since 1836. We raise grain and have cattle. It 

is registered with The state of Illinois as a "Centennial Farm". This farm is located 5 miles 

southwest of Murphysboro on The Big Muddy River. The farm is prime bottom ground and is 

susceptible to flooding. This year our whole farm was flooded and prevented us from planting. 

Our son does the planting as I am disabled. We have hopes of the farm being carried through for 

generations. This farm is our living. So is the mine going to compensate us for that? 

We find the dumping of waste water, will contaminate. our ground, kill fish, and wildlife, 

cause erosion, and high water. Not only is that our concern, but those who have farm wells will 

have contaminated drinking water. The Big Muddy runs into the Mississippi - more land and 

water contamination. No end to it! 

There are many farms and towns up and down the river. What kind of an effect would 

that cause them? 

Si_nce when did the IEPA, not protect all ground and waterways, at our cost? If this goes 

through it will be a disaster and cause hardship for those of us just trying to make an honest 

living. The mine is taking advantage of a lot of people's lives. We request ~ meeting with the 

Illinois EPA in our area, Southern Illinois! 

Cc: Terri Bryant 

Mike Bost 

Concerned Citizens 

Of Southern Illinois 
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3 Month Summary for 2019 
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Barbara McKasson 
2 Hillcrest Drive 
Carbondale, IL 62901 
babitaji@aol.com 

Barb Lieberoff, Mail Code #5 
Re: Pond Creek Mine NPDES 
Illinois Environmental Protection Agency 
1021 North Grand Avenue East 
P. 0. Box 19276 
Springfield, IL 62794-9276 

Below are my comments on the proposed revised NPDES permit No. 

IL0077666 for Pond Creek Mine for the hearing on December 18, 2019. 

I reserve the right to add written comments during the comment period 

ending on January 17,~~C)~ 

I live near the Big Muddy River and often visit natural areas that are 

impacted by the Big Muddy River, such as LaRue - Pine Hills National 

Natural Landmark and Little Grand Canyon. La Rue-Pine Hills is currently 

one of the most biologically diverse areas in the United States - in 

competition with Smoky Mountain National Park. I have spent many 

hours in efforts to combat invasive species in the area, especially in the 

area next to La Rue Swamp, which is commonly referred to as the area 

along Snake Road, in order to help preserve the many native plants in 

that area. I am very active in Shawnee Group Sierra Club, which has 

sponsored many nature walks at LaRue-Pine Hills. I have also 

participated in hikes through Little Grand Canyon, sponsored by 

Shawnee Group. Both of those places are highly impacted whenever the 

Big Muddy River floods. 
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I have hiked, gone wildlife viewing, enjoyed the wildflowers and just 

enjoyed the beautiful views of these areas. I would hate to see them 

damaged by the proposed increased pollution from the mine discharge. 

Considering the increased pollution, I certainly hope that Shawnee 

Group Sierra Club will be able to be confident in sponsoring canoe 

outings on the Big Muddy River with the proposed increased pollution. 

The record of violations - past and present - by Williamson Energy at 

the Pond Creek Mine does not give me confidence, especially with such 
Ao i-e '4&1101 i 

a complicated proposa~hat will vary with the volume of water from the 

mine, the volume of water in the Big Muddy River and the variation in 

the amount of chlorides, sulfates and heavy metals concentrations. 

How will lEPA verify that all these calibrations will work so that the 

effluent will stay within the limits of the regulations? Is that why IEPA is 

allowing huge fluctuations of the sulfates and chlorides - sometimes far 

above the standards set by the regulations? Even with a diffuser, what 

gives IEPA any confidence that there will not be acutely high 

concentrations that can gravely harm the fish, macroinvertebrates, 

mussels. olants and other wildlife that dPnPnrJ on thP BiP Mtuirlv RivPr. , ' ,#!t) r, ' '-' I , 

especially near the)outflow location? Science has shown that 

organisms have trouble regulating osmosis through their tissues with 

such high concentrations of chlorides. How current are surveys of fish 

and macroinvertibrates in Pond Creek and the Big Muddy River? 

Shouldn't IEPA conduct these surveys before granting this permit so 

that you will be better prepared to know how much the aquatic life is 

being affected by the effuluent from Pond Creek Mine? 

The fact thrlt the honrl rP~11ir€lrl for thP rlisc:-hrlree pipe int:o thP Rie 

Muddy does not cover harm caused by the effluent does not give me 

confidence. It also is another instance of a corporation taking profits 
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by polluting the environment and then leaving the cost of the clean-up 

to the public. The people and environment of Illinois are already 

continuing to pay the price of acid mine drainage from abandoned 

mines. Why is Williamson Energy not required to put up a bond for 

repairing damage that may be caused by their operations - that is -

damage to the Big Muddy River wildlife and the people who depend on 

the Big Muddy for recreation? What if there is a big fish kill - can IEPA 

hold Williamson Energy responsible and charge them reparations for 

the damage? Can Williamson Energy be held responsible for restoring 

fish populations? Murray Energy, the parent company, filed for 

bankruptcy in October of this year, and the stock of Foresight Energy, 

anff affiliate of Williamson Energy, has dropped to around eight cents 

per share. So we must ask: what is the financial status of Williamson 

Energy? Would they be able to ameliorate or mitigate any harmful 

events? Does the corporation and IEPA expect public funds and the 

environment to absorb the costs? 

I am concerned that the proposed location of the Downstream 
Monitoring Probe is too far downstream to measure and evaluate the 
level of pollutants at the outfall. The permit specifies that "This 
downstream monitoring shall be performed a sufficient distance 
downstream of the associated outfall to ensure that complete mixing 
has occurred." If the mine places the probe further downstream, they 
gain additional mixing. Why are they not required to monitor as close as 
possible to the edge of the designated mixing zone, which is the point 
of compliance? Is IEPA encouraging Williamson Energy to cheat? 

I am also concerned about the Outfall 009, which goes into Pond Creek, 
which has been designated in the past as impaired by chloride in TMDL 
evaluation. Pond Creek is listed in the public notice and appears to be 
impaired for chlorides. Why are you proposing to grant the mine a 
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mixing zone for chlorides at the Pond Creek outfall if the Big Muddy 
River is already impaired? Why was the level of chlorides in Pond Creek 
found by IEPA to no longer be of concern by the recent TMDL 
assessment when it already has been measured at or near the 
maximum of S00mg/L? According to the Pond Creek Watershed 
Inventory (2019) created by Greater Egypt Regional Planning and 
Development Commission (p. 74}, "Pond Creek has been listed for 
chioride and sedimentaaonis1itation impairments since LUlU, and 
dissolved oxygen since 2012. In 2008, the stream was listed for iron, 
manganese, pH, total suspended solids (TSS), and fecal coliform." 

Methyl mercury is known to cause serious nerve and organ problems in 
humans. Will the increased chloride and total dissolved solids levels in 
the Big Muddy River cause higher methyl mercury levels? Will the acid 
mine drainage allowed in this permit also increase the conversion of 
mercury to methyl mercury? Can IEPA assure us that it will not? We 
know that there is commercial fishing and recreational fishing in the Big 
Muddy River. Because of bioaccumulation of heavy metals up the food 
chain, we are concerned that anyone eating catfish, bass or other 
predatory fish will be harmed. Has IEPA evaluated the possible harm to 
human~ from increased methyl mercury that could be caused by 
granting this permit? According to <science direct.com> "Mercury 
speciation, which is affected by chloride, will impact mercury 
bioavailability to methylating bacteria, affecting subsequent MeHg 
production and bioaccumulation in these systems." Also, the Illinois 
Department of Public Health has issued a methyl mercury advisory for 
predator fish in all the waters of the state. 
<http://www.idph.state.il.us/envhealth/factsheet/fishadv.htm> 

In summary, considering these concerns, I am opposed to IEPA granting 
this permit number IL0077666 to Williamson Energy, LLC or Foresight 
Energy or Mach Mine or whatever they are going to call themselves 
tomorrow. 
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Sugar Camp mine, with the same owner, will be discharging into this 
same stream, with high amounts of chlorides and sulfates and heavy 
metals. These permits should not be considered in isolation .. 
Assuming that they operate their discharge correctly, they plan to put 
enough chloride into the river to raise a quarter of the river to 500 
mg/I. By the time that water reaches the downstream Pond Creek mine 
discharge, the entire river will have a chloride concentration of 147 
mg/I. If Pond Creek is also discharging at its limit, the river downstream 
of Pond Creek will now be around 240 mg/I - the entire stream. This 
isn't just worst case. This is the likely result because the mines are 
expanding and judging from the Williamson Energy statement that they 
will have to discharge continuously in order to try to stay under the 
limits, it is very likely that there will be times when there are huge 
spikes of the pollutants. 
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PETITION TO PROTECT BIG MUDDY RIVER ...,.- ----.. -,.. 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to en 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA 

line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to Jess than 500,000 gallo 

when the Big Muddy River is below flood level. 

Printed Name !?oN l}l..v) [c.,l-1 f 

r Elhibit_ ;iy-;' 

Address 2cJ:; ~ [i;.,st,c- ffa,1 D 
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Email_ wrt.. ;;;"1(<'@ 
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YA-ttt: iJ, Ct YYl 
ff you wish to be added to our email list 1 

Printed Name ~ f ?c!·(~ 
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; J 

Email 
If you wis~h t:-:--o ;:-:be-:-ad-;-;d--:ed;-;-to-o-ur-em-a-::-il ::-lis:-1 -------------
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City, State, Zip "TfN\e.,"3, \oocb , ·3:L.,., (J12ifS(L 
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r {.,' :\11-..c= I ~4'i fl~ '-.j 0:::: J ...... 11 

,---,---,-&-----------.--------
If you wish to be added to our email list 

Printed Name rpt, d6Jil .fl. 14>½ \ l l + 
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Email ~~~-,----~----------1 f you wish to be added to our email list 
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l( 7 T • I ;; ) 7 
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Address i1 +C LJ2 (0 ()l<J 
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Email ~~-~-:------.,,...,--------------1 f you wish to be added to our email list 
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PETITION TO PROTECT BIG MUDDY RIVER 
__L_L ~t \l-. I-.\\\ 0..b'J !:>~ n 

The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to en Su.'<-~ 7'' ~ 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADII f«'\OY\ :--4--o r, "'"''1 S'\ ~ ~\IV\ 
oVlline, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallo~ ~ ~~ r-4 \ ~(. hr1..r{t e... ~\jfi "t+-

1~~ when the Big Muddy River is below flood level. 
C "'\'f 
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Email Email 
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Printed Name ._&.(f'{)\'\\\1), Q,~\C~ Printed Name -CS-a- e.;.--/-£.. fo y· 
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City, State, Zip ~c\J:&Q~:f \l, to a:'9oo City, State, Zip '.726'.'n?'>la ;1// la 29c:2'2 
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' 
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Email ~ ~e- \J ' "' ~cr:&)y·y--~J~ ~ .& ~ ·!: i ~ Email 
If you wish to be added to our email list If you wish to be added to our email list 

b Z5J..l 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to en 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCAD.A 

line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallo 

when the Big Muddy River is below flood level. 

Printed Name ::aMl{;l /l )&/A; C-lfL 
Address / :J O fD //, 5 /)ff 1' V e 

City, State, Zip J;/e s ho r',?J ✓ f I I ~ :E 9 5 Z 
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If you wish to be added to our email list 

Printed Name f:?o~ ./-f-oG[t"-. 
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Email 
If you wish to be added to our email list 
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City, State, Zip c{()bO~ \ L (o;}q :}Q 

< 

Email __,,---,-,--------------1, you wish to be added to our email list 

Printed Name .C rn, f l:( t, . , _.,._ r:f5DCJ:. 

Address u V ..,.., (,)C u (&'4 , ' r, r ' , \ '4 

City, State, Zip ►✓ , ''-' N 1-:1 , b u 4- , VY:' 

Email ----,-,-----~-------------1 f you wish to be added to our email list 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to en 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA 

line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallo 

when the Big Muddy River is below flood level. 
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If you wish to be added to our email list If you wish to be added to our email list 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to en 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCAD.A 

line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallo 

when the Big Muddy River is below flood level. 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to en 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA 

line, reat time water monitoring) at the point of discharge and to reduce the volume of treated water to Jess than 500,000 gallo 

when the Big Muddy River is below flood level. 
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fl'D 'ti D \~ (eJqQ, City, State, Zip City, State, Zip~ C ~ 

~ 
{ ~1:8 ~l, 

Email Email 
If you wish to be added to our email list If you wish to be added to our email list 

Printed Name ,J;~,~ o. l:\i~Jj;~S Printed Name £'p ,., 8#dJ'l#11!61' 

Address I 5,;; \}J\I\ if p_ ft; 1 g;r Address 
/ 

ft:'? W9/M,PIJ/ if 

City, State, Zip YV\ !A ~,, \ /v'i ·+·{<i r? .r rJ _.t I ~-')f\ttf.,p City, State, Zip Allll(/1 ,;:-t, ~ Z, 
I ' 1 

Email Email 

!fl'v 

If you wish to be added to our ema·11ist If you wish to be added to our email list 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to en 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCAD/I 

line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallo 

when the Big Muddy River is below flood level. 

Printed Name J{< o II e,) /2 0 fa 5 ~ c. ,1.. 

Address 5 ) o ~/ i/J< 4 JI,· LLs L.e a ( 

City, State, Zip -;s 90 Cos ho1tJ z L "1 er s:z_ 
Email -----------------------1 f you wish to be added to our email list 

Printed Name J?x:J b ==:t::>o if<? ~ 
Address ~g J ~ STATE !:\& \ "-~ E , 
City, State, Zip lt'?er--v--- q rl cC &, 2., j () (; 
Email :-:--:----:-:--:--~-------------1 f you wish to be added to our email Ost 

Printed Name c.. ~ 1-:--~-~ 
Address dgJ~s=~J:W:;: 
City, State, Zip AtfY\'\-:( I ( Le< to?t:© /::z 
Email ____________________ _ 
If you wish to be added to our email list 

_...., C 
Printed Name / 4.1 (( j / -e£/ 

Address J a ( f /) ( h )~ 
City, State, Zip c· ~ibd-#'1 ;;: L /2 2 £ 2 D 

Email ,--,--~--------------1 f you wish to be added to our email list 

Printed Name-, , , •-, r .. · . ( "'\ 
Address /0 2. )1//,tq-,d(!(. 

City, State, Zip IJ-7tl /J 6' 1 L t, Z. 'lZ>?, , 

Email ...::T731f&u/_£ @ (oH!-/t. , 4"C?z::;z 
If you wish to be added to our email list 

Printed Name ~~~Oy J;:O:r:)0 N~ 

Address / 41.,,5 U,<; · Ha'J • .:'.'5 / S ' 
City, State, Zip {).. N t.J A- , 1; l , lx:3----9' Q4 
Email (.ed:w1o~s ~~ 0 au~ 1 .CJ,#Y'-. 
If you wish to be added to our emaillis"" 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to en 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCAD.A 

line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallo 

when the Big Muddy River is below flood level. 

Printed Name G--/2..c::_ G- M4-(J v.8i 
Address 3 '-/5' Fos-retL P-6 
City, State, Zip l+-zvr---A- , --:r=.t. 
Email Jf"':'\"J s2{?iJ/+ohr, c· Oln 
If you wish to be added to our email rtsl 

Co }·90?, 

PrinledName ~~w ~~·IV\ 
Address ,j /Q ,$../-e,, 

City, State, Zip A onl\ I ~ ~9 0 Ca 
Email A n () s i1l rn le Rol--u ~ 
If you wish lo be added to our email list 

Printed Name • So ·l.\_ V\ ~I ('---i :5 s~ 
Address_ 1 J ~ K q O \ ,·½. 
City, State, Zip Ck,) lo cf £<'c ~} & Q,9 LI) 
Email The C I ss :e1\s @- ½.de \}.Ao.JI r Q:ill 
If you wish to be added to our email list ~ 

Printed Name S'nc-..x:w::t)D etf? \l.. 
Address \CE) n, \-e :S:\: 
City, State, Zip \C\·:<:'\'QG \ l \oa9o\,,Q 
Email ________________ _ 
If you wish lo be added to our email list 

Printed Nam&o'Oe<·t 

Address \t)'::) 'f:)\ \e 

~ook 
~ 

City, State, Zip "f\~c. \ \ \o:'JCt(>lv 
Email _________________ _ 
If you wish to be added to our email list 

Printed Name ~\\0)0., \x)fil'.:\ ') 

Address vv J • J i • 1wV1N 

City, State, Zip ' ~ ~ ~ • 

Email . . . A\~\ ==~~G> q;d] \ U1~ 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzger to Protect Big Muddy River from further degradation. We ask Governor Pritzger to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

Printed Name /Z ._C ~ ~J ~ · +-n ~ y 
' 

Address \ f< 0 I N (' vJ E- r~ Ro '1. ,/ 

City, State, Zip Ced bor,d,de. IL-. G 2 ct al , 
Email r; C ~\A)~~ f-Ae { Q Hut1g ~r- co/\-) 
If you wish to be added to our ema1fttst 

Printed Name \ lJ4e SS, -~)C (\.C r 

Address J O A :--....C • 

City, State, Zip \~oJ, c'- ~ \::\,, I\ L (c '1-Cl $ 
Email 
If you wis:-h t:-o:-be-a-:-'.dd:-ed:-to-o-ur-em-a-:'."il-:'.'"lis-1 -------------

Printed Name :-:Sf ft'[€) £ > ~ "'- e ~ 
Address )0 A ,a.s¼ KA 
City, Stat\Zip Mo,\(~ J q / J l (,] q~g'-
Email '.'"""'"'-:------:-:---:--------------------
If you wish to be added to our email list 

Printed Name ,_~05-
Address L/33 11) 7 d. Sr, 
City, State, Zip P2ut2ff/'r'5/3()Ro IL. &2~~ 
Email v&vcr:v 8t<Z7JPULTCo/Yl /' 
If you wish to be added to our email list 

Printed Name 6 j'.i W'..Y\ ~y'v QY\1\:::\-. \.,"! 

Address 4')y A) ·7 ~ L f\/\- P} fr~ 

City, State, Zip 
71 
~/ L b }- J ,-.( 

Email ~( ~ ~ ~v O . , . _ . 
If you wish lo be adi (. 7 7 ::.: _nzt fR. ~ \t.._ \ t ~ [ t v---.. 

Printed Name C.t.A ~""' ~~e ~ 
Address\ ob<) MP'Cff"," S"J,o:, \ 

r- ~ - . (d)C' -r") 
City, State, Zip \JC to<~bf 6 \ L ~ 1S ✓ 
Email l.e-.v--? 't \.-eC\v \I' l AJ, ~. , rAk. . < 
If you wish to be added lo our email 11st ,, 

(._ ' .. 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to en 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA 

line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallo 

when the Big Muddy River is below flood level. 

Printed Name ~t, f\ ~½cc £> e:~"\.e£\ <2.\~ 
Address ~ ~~.S \\.Dhler:ro..c.~ 

Printed Name ~~ tG --r d-: <{2 ~ .A,Jw ~ 
J C, 

City, State, Zip J\-:;:L \ ~ b~ '-\,C) lo 
Email --------------------1 f you wish to be added to our email list 

Printed Name~ 'n~ L, +to,, )-.5~ 

Address \\'6 A:-shl ~ s-{-
City, State, Zip ~~~CO n ~~~5)_ 

• ) Q ~rnfh \, U(('\ Email \fr\\ L(, 

Printed Name' _0\\,· w~ 
Address Y$ ~~ ~ td: c~QQ_\l 
City, State, Zip fb.it\CtiM\x 'X,L \ ()L ~ \2-

" -
Email \.\.~ W ~ -~ ,..k. 

Address d <:1~ P ?~ r---

City, State, Zip 4.a.... - -.D- &~~ 
Email ____________________ _ 
If you wish to be added to our email list 

Printed Name&nc:ko.... BQ(l '---
Address Lr-J< C >resk RJ , 
City, State, Zip ./421 D9 ~ ~ '7 6 t, 
Email 
If you wis~h t:-o--;-be:-a--:d:--:-de-.d~to_o_u_r e-m-ai~I 1:--:ist~----------

Printed Name L VI.;_) l::{.l UI .v' 

Address 3) d-'1~ 1 :5s ,' s 5 'u:P0v' 
City, State, ~ip. '---;'J>N'>l;XVD \ L ~~~~ 
Email I . C,t\t--
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to en 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA 

line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gatlo 

when the Big Muddy River is below flood level. 

Printed Name .::f'dA V\ Do 11 a 5' 

Address :31.i~. M,·$s-,sc;ifp; 
City, State, Zip ·,:ro Vle>() h oi--o Tl. l.s7~t} ~J-.... 

; 

Email 
If you wish to be added to our email list 

Printed Name I.,. eq !'.)·,.., e 5cb er: e.. feir 
Address '111 f3. · Se f£er> on 5 f, 
City, State, Zip A h n g ) r L 6 2 ~ 0--6 
Email 
If you wis:::-:h t::--o ~be-=-a-::-:dd:-'."'.ed::-:-to-o-ur_e_m~a11711s7t -------------

Printed Name ~ ~~ ~LO,>'\'(__ 
A~re~ -~~~~~~~--5~-D~a~ 
City, State, Zip ~)\;;;, -cJ__ lQ(fZ 2/,...J) 
Email 
If you wish to be added to our email list 

Printed Name v~ '1:)e.,_± 
Address 75b iOJeJc Gm JZJ 
City, State, Zip ~hJ½ :C. L- /, ).Pi Lo , 
Email_ fil Jµ. ~ I @ ::kn, ::h-u • Gc,::w) 
If you wish t be adde to our email list 

Address v O O cM ~( . 
City, State, Zip ~u(J0/3' ~ t L.- & ?-r V _ 

Email 
If you wis;:-;h t~o b;::e-=ad:;:;-de~d-:--to-ou-r-em-".ai::-::l li--:-st ________ _ 

Printed Name )., hi{), /.. . (}r) fl// -8 

Address {!! /?. J}rn t[{ ,A v'4 . G 
City, State, Zip 4 Q.QQ; XI (o~ft'g 
Email 
If you wis::-::h to-:-;:b'.':""e a--;-dd~ed:-:-to-ou-r e-m~ail-::--list,----------

rP1 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzger to Protect Big Muddy River from further degradation. We ask Governor Pritzger to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

Printed Name b-u L 1(:l A 1}10 re ( l; 
Address ;J/ S" V\) , VVesb'~ it I 2 

f_ ., I ~ C ~ . I~, z C I City, State, Zip(Y t: };;JJ)1cxqJ2, ,C 0 (0 

·ea V'·/ h c~·kv _y/; S ~ ~-t J1a1 J , C c.Yi 1 Email - -
If you wish to be added to our email list 

Printed Name Ap r ~ \ '6u'-{-To l('c 
Address \QC 6c~ 94 
City, State, ?{~ L3/\, .\r~ e C- \5',, ·i~ ( ~l(:JS 
Email _li 

Printed Name C br: r /c{J.i, 

Address {( L/1/ 8 ( , Cu, f 
)D /,ye"' 

Gk , K cL 
I 

City, State, Zip ('c, I h' 'I do I£ 
Email 

L ,J ' I Dd. 

-------------------------1 f you wish to be added to our email list 

Printed Name \:(a-,,_. 'I (",,;_,\c:J 
Address ~-:; ~-:>to-.\-~ \\ [''l"-wo..1 l '1' 1" 

• 
City, State, Zip ~. ""-'<-:.~I\ :t.L 6 7.. q ~ S 

Email ~~~,\...~r~ ~\ \

1 

+ e:..~Mo.J. "orv,.. 
If you wish to be added to our email list 

.,......,.--::, 

Printed Name G⇒-:'I .l &-A l,<1/ ::":::f:l-::V-)\ • \ 
Q ~ < 

Address .dJ~ __1{, ~-? nt.,. ,. \J?r:: 
Cify,State,Zip ~ j Zt ~~,e~,:· 1~ ~" 
Email .. ,0a_9::G:_ ~ 0~ ,:==;·/-= 

(_"-Printed Name c. D d. c.. c: SL A . ·i:) .. v • s 

Address j DO I )\,\ . --s~ : c\8;,, s:~' 
City, State, Zip (_ \_ ·-b . e:, .J a..\,., ·;:, \.... (, ... '.] 'i, c 1 

Email ~--- c \_. ..., J. 
If you wish to be added to our 

-,, 
Ty"\ 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzger to Protect Big Muddy River from further degradation. We ask Governor Pritzger to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 

only when the Big Muddy River is below flood level. 

Printed Name j11,,1Jj..e_ W §.,..,,-.,.,..__, ,• .,___"Sli Printed Name 5 U 0) kc 6 c,._ n ~ 
Address q o -S-5 Sky I✓~ JA--/..J -c Address C/C5 ,) la, j) o { D 1, 

City, State, Zip (__
7 
C,v b~1-i::: . r L b .J_ :r: 6 ( City, State, Zip CClt b c~n cl Ct i {:, I L to L 9 0 I 

\ 
Email------------------- Email 3u.cw ba,,nk~ & (llQ.hoc. WYY\ 
If you wish to be added to our email list If you wish to be adcieli to our email list <.J 

Printed Name C"ti.sL ht,tl,)Qc\ Printed Name __________________ _ 

Address '-f 70 u bJ£1-:0c£ < Address _________________ _ 

City, State, Zip G&o~ ,~ ;;i.l Q3 City, State, Zip _______________ _ .. 
Email _____________________ Email ____________________ _ 
If you wish to be added to our email list If you wish to be added to our email list 

Printed Name Pcm loe.,y- Loos Printed Name------------------

Address \J\l uJ. n--e.-e.y)i\Clv\ ~- Address _______________ _ 

City, State, Zip Co-.rtJD~4') IL t,Jqo I City, State, Zip ______________ _ 

Email_____________________ Email ____________________ _ 
If you wish to be added to our email list If you wish to be added to our email list 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzger to Protect Big Muddy River from further degradation. We ask Governor Pritzger to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

Printed Name 1--f e Y) -<'I N-e_x.l"Y'\Od<" 
Printed Nam; l~/1.el(L: "-.j.J,t,,½-

Address Z'62 J--h tl F(l/ul ~ 1; ·-;),,_ Address ins -~ ,,, 1).l 

City, State, Zip ~c p//o, r--c/ ~~ , I L C ·2-9. ¢ 3 City, State, Zip LN kcH-A cLJf t l L G2. 1,_ j c ~ 
Email h .e nlj_ 'vvd (k : '~ ~ 'i 0-.. ~ (r C - Cc "" Email !{~\;/11~b ~ v-&"-~L:ot\(s lf\A.SL- ~ l..:i ~ 
If you wish to be added to our ema ii list ·- If you wish to be added to our email list 

Printed Name ::_D 0 a ct_ /2-e -e ~ ,e_ Printed Name KPcTl-1 t ll I/ I /J G5r od 
Address 2 g ;:z th j/J ht--es+ ~ Address 7 Qt/ ti'/ t,/( tfJC V 
City, State, Zip l t12r-bor-._J a_( ,e, IL & ;;:2._ i ci-3 City, State, Zip f,Al<.f/WDA!k:& L h?ztol 

I 

Email d. on a. r-e -e s G (§!_g... rY"\ a ,' l c o ,,,,.-, Email 
If you wish to be added to our email list -- If you wish to be added to our email list 

Printed Name ~ ,· (Al [~e\- kl, if)'~ ('m 

-::> 
Printed Name Je+eY';1Q.-:~.:: 

' c> 

Address li{,5 gacb:w J{,J~{ QJ Address ~ ID S /-...je ... io ./.,f s.J:-

City, State, Zip G. I; 2:fA be th t~Lurl f L (pJ q3 / City, State, Zip ~ a A b 6 n d.a (;z_ ( rl '-2-'f c7 I J I 

Email Email 
If you wish to be added to our email list If you wish to be added to our email list 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzger to Protect Big Muddy River from further degradation. We ask Governor Pritzger to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

Printed Name K0::G1'✓ \/\ \-f.J.7 4= Printed Name 

Address Address 

City, State, Zlp Uc (?s--(.D_o; 1,1~ , :I I City, State, Zip 

Email k..~ ~ _80~ ~b, ~ ~ ~ IJ,t--..tv- Email 
If you wish to be added to our email list If you wish to be added to our email list 

Printed Name c i)\i\~-00-. / 8:eej.\cY'- Printed Name 

Address Address 

City, State, Zip :ffi 1,\Yp\75bnya +i;1::: City, State, Zip 

Email L-6-~ ~ '{\) ~\@Y\:tri::'C(\aJ, ~ CO YY\ Email 
If you wish to be added to -;;;,ail list · 0 

If you wish to be added to our email list 

Printed Name A '"1 b-c r Fvk~ Printed Name 

Address 5" t ·-~ (..,-.:, C t- il :t ~-l 5-t- Address 

City, State, Zip ( Cq~ i2c1,~ lei lf :CL (;te/61 City, State, Zip 

Email c;;, 1-1 (. lft~ Email 
If you wish to be added to our email list If you wish to be added to our email list 



R
03339

PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to en 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCAD.A 

line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallo 

when the Big Muddy River is below flood level. 

Printed Name DihJA ( ~J'Of 

Address~ .. •, ?/<tfJ /.)BO Sft-eg-w~ RD~ 
City, State, Zip MAIA rL /4,z~ 

Email,---.,...,..-----,,-,--,---------------
1f you wish to be added to our email list 

Printed Name ::f--a..~ (af '"c. -E:::\: ,::tt 
Address ~~~~ ~O 1?J . 
City, State, z~,:i0a ~ ?ij/jq D ~ 
Email 
If you wis~h 1::-o be~ad:;-::;de:-:;d~to-:o--ur--em-a::--7il li:-:-st ____________ _ 

Printed Name ----------------------
Address ------------------------
Cl t y, State, Zip __________________ _ 

Email 
If you wish to be added to our email hst 

Printed Name ________________ _ 

Address _________________ _ 

City, State, Zip ______________ _ 

Email ____________________ _ 
If you wish to be added to our email list 

Printed Name ---------------
Address _________________ _ 

City, State, Zip ______________ _ 

Email --------------------1 f you wish to be added to our email list 

Printed Name _______________ _ 

Address _________________ _ 

City, State, Zip ______________ _ 

Email ___________________ _ 
If you wish to be added to our email list 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a $CADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 

only when the Big Muddy River is below flood level. 

Printed Name-St' eo A~JIV (!()_Jj ls t4. JJ tl ~ -Q_ Printed Name '--:-Co, f ~ A. S - ~ ¼c-I , 

Address L/.0.6. ~ 1. &/1Jf iuiJ. st- . Address \\,~Q e, l)CLJ.> . ..._ 0 

City, State, Zip~ 1~t r;.ll vl<IJ.vt. TL ~;lYf? City, State, Zip ~--, j,(_ t., 1 .. C{ok, 

Email 5 ief'/t~l'V',_ (! oiU .s fa R.,, 6 ~-e 
7g yd4t't'J .Co;,t,. Email ~i,; · c... (C\(,,-t ~ !i~<..,~ 

If you wish to be added to our email list If you wist! to ~e added to our em;-list 

Printed Name ·RoJ Y,~~in- Printed Name ~~•~•- ~L ·. i...-v-

Address 62'!6':>"I dPt?i e. 'i3..u)G£ Rarfo Address ~I 'i. R,-c...½ &-A...\\ ~~ 

City, State, Zip I,. t it:s. t1 'fl l2 i2S49 City, State, Zip ,~ .... --._ J.,L & :)..q ~<, 

Email Email "-. '-..i..wi -s ~.€>"\ ~ ~ l.\f-.~• \ <--o--
If you wish to be added to our email list If you wish to be added to our email list 

Printed Name _ _) /\JI\ t? J lb.n.l. 
Printed Name t (JJ; -~-v' 

Address ~} iv' 1t1l'ft1e:\. 4' 11,..'-' UV Address b () ...f2t b f-
City, State, Zip MA ,c4 ,,,....,1\ IL (.,). q"5't City, State, Zip C:t"b~~ l l .. b 2/101 4 

Email .),.,._..,.) ~n.'- \Q!~u,l"ln.1L • l""'"'- Email ~ ~f d@,~~ 
If you wish to be added to our email list If you wish t~ ded to our email list -
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 
pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

Printed Name £-2sa Ii Q >,Ji \t\ d, 'J 

Address bO l\- CS. C)&\L\~L, ,1µL 
City, State, Zip ~(JJ OV"\. Jd-lf;IL 6 c,,, i'Q \ 
Email 
If you wisMh t~o b:;:--e a~dd;..:::ed:.;:to::-:ou:::-r e=m::;;ail-;;:lis-=--t -----------

Printed Name,~ l [j\Q \h> {\ 
Address 3f},Q N. B,~Q, \~f\(2 
City, State, Zip C&cpb()C \ \ Q. { I-.L (o ~ 9Q .J 
Email _____________ _ 
If you wish to be added to our email list 

Printed Name ..r vv,,, cvL ~ , -;,; --,- 19 , 

Address v , , 1 _ ·-&:::;;!VM vi b'!d('f '"'Y-

City, State, Zip ~ ; <T [, ~~fa;2 
E ·1 7 ma1 
If you wish to be added to our email list 

Printed Name z.~ --5-n i ·ffi 
Address 3qq({- o Avv)a,PO fu- M,. 

City, State, Zip A~no--lL~ CA rs-11~ 
f / 

Email 
If you wis;-:h t~o b:-e-ad:--:-de-.d-=--10-ou-r-em-ai::-::l li-:-st ____________ _ 

Printed Name (20A.. J 'e)l'V 5111 1-f- iJ 
Address ·~l-/t+~O ,d:AJJv4;{a ft S @A 
City, State, Zip /}N/v4rJ?o/,5 CcJ\ °[Ji4:{L 
Email -
If you wis:-h t:-o b:-e-ad:--:-de--:d-:--to-ou-r e-m-.ail:-::-11s-:--t ------------

Printed Name -------------------
Address ----------------------
City, State, Zip __________________ _ 

Email ----------------------------1 f you wish to be added lo our email list 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

Printed Name tfan<;:,<'•j f!ofto fh 

Address /006 //1 ~r,n!f?r Sf-, 
City, State, Zip Ca( bo nd.c:LU.. IL , 
Email -~c., l'Y\t \ 3 @ fj'{',+'\£LJ. \ , C\11 M 
If you wish t~ added lo our email list 
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Email k: ". ( ( € (A,.~ ;p (@ 1 
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6 r'l/1 .'/ cC ~ 

Printed Name CJ..lJM €:., Vl6 U 
Address t[oo /)Cil\.5 (ti. C:-S 
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Email 1 • , -. r-:...., - - , , < 1 •, '==f at" " , , 1 --- ""= y . }. 

' -
Printed Name '\. /A N / f-ltJ /YJ,4 S 

Address y3g• /(I 1'ii gr, 

City, State, Zip /J10(-?/Jt1-t~,do~o lL 
Email __ _JMJ@? /)e~PLILT. ~~rt// 
If you wish to be added to our email list 

Printed Name J&/b1 Qrlof a..n a 
Address d-0q 5 . / L( SJr. 
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/ 

City, State, Zip ~iJ r~sbur~ I It.. (,J.'1'-k 
Email_ J.4,,ch:1 {J ~ '1,1 ci1S1 . ( 0 CY) 
If you wrsh to be added t~ email~ 
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, . 20~ 

Address / 2.3 ;}._ 'i;LfJJ _ C, ;;J_ 'i ~ 6 
City, State, Zip "~-c..c , 
~ I 

Email:-:-:---:-:--:-:---::-::---------------
If you wish to be added lo our email list 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

Printed Name ;f iti. i!. I~, A , k t /4 Y -· L . /<!_A Y)J2: Printed Name ::->AWA/ DtA 

Address 6 2:) ✓tJ 17 ~ ,.)L .L/' Address U:s. Aa,,(£l 1u fx ,uo 
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Printed Name ~CW{~~ Printed Name ,l/,4/"'- l~~frJ4-
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Printed Name ;:> f e.ue(,\ W\CA~lt,\ ----- ---Printed Name t , M f-AV-r. 
I 

Address lGi) C~r/~ A_vt-~. . Address l'17'-fC A) tt 6 0 ·1-L 5f 
A: . ll -:- L- i,&._u/ 

City, State, Zip -~5/,u,....,, w~ f L {, ;1. -1 C ( City, State, ZipU e,-,J ' -,c, 2 J..-- (p 

Email ~ ir\'M ~ •i ~~v\ • C,oM "', if , , L 
Email f'r~ .. p .. · ?r--Ji~l(j '-J•1 r,Cl.L~•...--

If you wish to be added to our email list If you wish to be/added to our ~~ii list () 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

Printed Name C~I; -"(;-~ elf I er 
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If you wish to be added to our email list 
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' 
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Printed Name eA;R...v \A( J::r;c.. YQ/A4:::t?d2 PE:
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Address \11 ~~\{e-, 
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-:fi-e::: (p z...4 iey 
Email G,\iv(C e94~ c. cJ:> kk . ii\ e±: 
If you wish to be added our email list"• 

Printed Name U-e-01} k ~ ~ yV\ \ ~ 
Address ,3[/i'iJ ]:)~~ \f2..JJ 
City, State, Zip ( ().,v\:Jr,-~ckQ; IL {g2:f O ~ 
Email M.Ct,lb~C(k,~ e kro.(fil'Y'::7 ' ~ 
If you wish to be added to our email list & 
Printed Name,$()£ :/)t)vJr;fs.)/1,4-N 

Address ?f(p} U LD ()$ HWY 51 
City, State, Zip MA t{A,J[)A XL {r/29!?8' 
Email :SuSA,N MM2-'<BT33@ G- ffiA I l-, C. 6 M 
If you wish to be added to our email list 

Printed Name All.A J , Sr~ 
Address 1> 9 7 0 L]) US f1 iµy .2 f 
City, State, Zip ;AA !"A,J.QA 1.- L. 02-958 
Email _______________________ _ 
If you wish to be added to our email list 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

Printed Name L.1 ~ Sc.b Y"V\ ~ c\ ~ 
Address L~Z.1 5. 1,LS ilio y S I 
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Email b d eVl Rn\ JJ l;J "

7

'~ fl ,I. r D ".;) 
If you wish to be added to our email list C J 

Printed Name t::b~0 0-\e»WSO() 
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Printed Name J; )Ce.. 31 ~ ~ 
I 
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City, State, Zip ca rbc1/e. 
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If you w,sh to be added to our email list 
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City, State, Zip G.OAbbt\Ck!Q 1 =r= L 6cl903 
Email L LlDCl ~ ; l-1<:5: a) ~ ro 0. ~ L , CDM 
If you wish to be added to our email list 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 

only when the Big Muddy River is below flood level. 

- 't O d Printed Name ~ :€ \\ \'\ I e.c: l:) (!' uC e (l 

Address -Z/ & Del. C, I od50() Rev 
City, State, Zip TG\oD, (c)q l;L ~ ~EZEf 
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Printed Name SA \\Z () LAN \E: ~ 
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Printed Name ~\.\~\..$ 'E-P\ b~ff 1-t\::\ 
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If you wish to be added to our email list 
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City,Stat~,ZipCdaxe_ ~ lz216i 
Email -k~R~© d\~et . CrJrl\_ 
If you wish to be addtooui: email~ 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a $CADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

Printed Name ...)art.e {J~ S 

Address bD~ Lu, ~ ll'.!1 

City, State, Zip e.a t-boYJ da.La , IL ~d--9D { 
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If you wish td' e added to our email list 
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Printed Name l\(~ ~\_ l-tdl 2 S: 
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If you wish to be added to our email list 
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Printed Name -{\\Y-\o.. ()€ ~ \)D(\ \ e

Address \\\\o [GU.v-s\-:Jrj ( \\.J6 Reh 
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< 
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If you wish;:-::to:-::b:-:-e a:-:;dd:;:-ed-.-:to-o-ur-em-a::--::il li--:--st ___________ _ 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre· treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on~line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 

only when the Big Muddy River is below flood level. 

Printed Name 1_,J; t e Sch,.,(_ /z..-

62'10 l 
Address 't:I 13 G10,u;;b r 
City, State, Zip G\.1~'\Ja~L 
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Address Y I '2 N \N O..S b !. oJtoo ,S± 
City, State, Zip D,; Cx uo f n, :Cl.-

1 
'2« ~ s 2 
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If you wish to be added to our email list 
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Address \ q \ b) fs\ LQt(\Q ,. 
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If you wish to be added our email Ii~ 
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Email --------------------1 f you wish to be added to our email list 
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City, State, Zip 0 q {p(.c, 

Email :-:-7"~~i.iu.:i.l!.ll~~~+UJ.t~~(Y) 
If you wish to 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

Printed Name r 0 AAJ 01} urS Printed Name __ .T..1-..:.Jb..,.,o<....:\\\-'--",,,Jooc=S..=--..... B.L..:...i .:..:k..__ _______ _ 
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6< Jrt ·r c- c... o h, ./V; Printed Name ~t+-sy ·131 .{' h-op 
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Email __________________ Email I WI h, i b@ Vl<? fm--tt,1 { C---nn_ 
If you wish to be added to our email'Ust If you wish to be added to o&r email list 
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City, State, Zip -?oo::::t}'.\CA J'L \~_)_CJ1 S City, State, Zip~ M 4..,{(. CL.lldtA.) l L ~ Z.,~ 58 
Email r rt.A.(._(,{) I c::, ~ 7 .if;JJ 'i ol r\ 1\' (I ~ ..... - Email ~~-------------------
If you wish to be added to our email list - l If you wish to be added to our email list 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

Printed Name Jof~rl\h., f'..J • va.1~~ 
Address C4, L~ fJ _ 4J_ l-uQi...t ,0 

City, State, Zip_~ (_ L C92<fo{ 
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If you wish be added to our email list ~ 
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City, State, Zip /t?t1 r ~I\ ~-c; b er o, 1 L b 2 9 G6 
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Printed Name Yo~ A-~ -.PR.Es Le:-'z 
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Printed Name , h~~' 
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Email 
If you wish to be added to our email list 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals , install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

Printed Name -:f o\1.h- <; . ;q ell\..c) L~ ~ G. IA. 

Address S l OB kt, /< ev1t f\ V'~ 
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Email 
If you wis:--'.h t-:-o-:-be-a-:-dd:--'.ed-:-to-o-ur_e_m--,-ail-lis-t -------------
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If you wish to be added to our email list 7 

Printed Name Uoroo:s Khkenl-elfer 
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) 
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Email 
If you wish to be added to our email list 
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If you wish to be added to our email list 
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IJ \ I 
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I 
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Email 
ff you wish to be added to our email list If you wish to be added to our email list 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

Printed Name ~ l \, t )QO,[Yh'f> l L 
Address q j [ Jl ~ ~b t-
City, State, Zip &~~ i-e \ L (Q~,LW) I 
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1
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If you wish to be added to our email list 
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If you wish to be added to our email list 
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If you wish to be added to our email list 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

-

Printed Name \v'::\ {bc--~~~M Printed Name ¼wn, \:'\<:\~-\'\ n 

Address 5\\ u) \uC:,..\'f\U.~ ~"' Address ~00 N S9r,~r- 5-\-
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Email o.,n '"~ c,.oyt,,ceo, \«>,u AA 6) ~c-,,, · C.~<t\ Email 
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If you wish to be added to our email list 

Printed Name C he..\§eA. \.\<;>u&c.\en Printed Name u.)i,\e..¾c.... ~\lt>1'\-~rt,(\ 

Address \Oc}.. W \J,o\e:°'· U'\ (o.ro--A:) Address 80Q N ~ vc-,n%'-< ~-t 

City, State, Zip C,nrt,o~\e. ' J:. \.. ' fod,.~() \ City, State, Zip 0c,,t'b~nc:\(),,.\CL , ""I: L \ Co~~C\ 

Email Email 
If you wish to be added to our email list If you wish to be added lo our email list 

Printed Name hu~.'f)M,,\ E "e.r\\,\ Printed Name :t'nomo..S ~<"S>D~Na'<.\ 

Address \O'a. N \J ,~ \~+ Ln (.c..~-T #lo..) Address Q.\O Lu Ptc.~"' St 

City, State, Zrp Cc:.s:'Qc>oaO.\!z ' -:1:'L \ (paC\O \ City, State, Zip Cc,c':os:ios\s»\!L ., :::t\, \ {Jl<\O\ 

Email Email 
If you lMSl'I lo be added to OIi/i email 11st If you wish to be added to our email list 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

-

Printed Name 71!') ~~,dmor-Q.. Printed Name :Sc,;.,e, BMu:ae.\ 

Address 2.o 'l.. E. M~."' So\- Address IC\ \lcc:,s~~ t. \~ 'Q.la 

City, State, Zip A.vo, 1., ~\.. , (o'l.C\07 City, State, Zip <:A< 'tx),....~o..\t. \ ,:.\.. , '-~c;.o, 

Email - Email 
If you wish to be added to our email list If you wi$h to be added to our emaff list 

Printed Name Do.~e.. <;;~·,Afl\Orce. Printed Name J~n tn\~C'\.-1 . 
Address d..0 a t Mo.in'&\- - Address ~~o Wo.r,~V"I Rd. -A¼-~o 

City, State, Zip Av°" , "'I:.\.. , G:,~~07 City, State, Zip C.o.<"'oor'6o.\~ \ -:C\.. ti (.'l.G,O\ 

Email Email 
If you wish to be a<lded to our email list If you W!Sh to be added to our amad &st 

- ~ .. 

-

Printed Name -&'no.\\~ '"'-c..16""-..6e. Printed Name 5\lfAn ~CA\c..h- ~,,rM~i\~C?.\ 

Address 3,0~ E Mo.in -5t Address -, C\ ~t."~'~ q_~ . 

City, State, Zip A"°' , "I:l. , <o"J.~01 - City, State, Zip Cs,._.,~"'&..\'-' ,. "l:.\.. \ (o~C\0\ 
- -

Email Email 
tt you wish to be adcfed to our email 11st If you wish to be added to our emall llsl 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 
pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCAOA monitoring system (public 
on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

Printed Name Ro\Ale...f\ ~¥.\.{~ Printed Name L.AC)'\O.<"\:\ ~? \ e 1\"?. °'-
Address ~So L.».f"f"CU\ Q~ ~ 7 \ .. Address 7a.<o s lo~"' -s+ 
City,State,ZipV),r'Qs>f'.~°',\~, I.L ,. <:>;l.C\0\ City, State, Zip Mu< ~h'-\~'o<><"O 1 ~'- , (od-~~(o 

Email Email 
If you wish lo be added to our email list II YoU wish to be added lo our email list 

Printed Name E, \'--tr\ Trou-\:"T -£'""°'" Printed Name AMo..n~cx. ~~~e.("~ 
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-

City, State, Zip C o.c'oonAo.\e,.. l ""L\.- ' (o ~<\.0\ - City, State, Zip 
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-
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Email " ~ Email ou..-..~-.~ ~ict.f'~C\\.\@ ~ff\Q'.,\.CQm 
If you wiall lo be added to our email list If you wish to be added to our email list 

.., 



R
03356

PETITION TO PROTEC-T BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy UC 
pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-Une, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 

only when the Big Muddy River Is below flood level. 

- -

Printed Name \\\().~\m\c ~o.\c.,.'c\.e," Printed Name ~\\ac.t\·, 1, :S:-Q.'n :O 

Address ~CO E. C:ncQ.nl A"e_ ~~\o c.. Address \ \ \5 <lnm1.,~-\'gwn ~~ 
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' 

Email . Email 
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Email Email 
It you wish to be added to our email 11st - - If you wish to be added to our email llst 
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Email Email -
If you wish to be added lo our email lilt If you wish to be added b our emaH Ast 

-
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals , install a SCAOA monitoring system (public on-line, real time water monitorins} at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and only when the Big Muddy River is below flood level. 

~ . -
Printed Name Cm-""'~''°' c.~~f"·,o Printed Name 2, ,cho..<~ ~~nn~n 
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Email Email If you wish to be added lo our email lilt If you wish to be added to our emall llat 

Printed Name C.o.\t..'o Son1'e.':\ Printed Name -:t'SO.\o." 'S~V'nttcc\. 
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-
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Email Email 
If )'OIi wlltl to be added IC> our email 11s1 If you wish to be added to our email rest 
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PEilTION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCAOA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

--
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Email Email 
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- " - - - -
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 
only when the Big Muddy River is below flood level. 

Printed Name OriOn rim:~'(\~ - Mo..~e"°c; Printed Name ~O.. bd~~ t'oe...~ 
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Email 
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-

Printed Name l),g.. C nt-\ t'ot,\ - \¾OJA,M'n Printed Name \)ro.,'(..t.. \.\o..\e.. 

Address a.,5 A,r-, "2..on°' ~A. Address i\5 fkq,C>C"\o. ~A -
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy LLC 

pre-- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals , install a SCADA monitoring system (public 

on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per discharge event and 

only when the Big Muddy River is below flood level. 
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Email Email 
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PETITION TO PROTECT BIG MUDDY RIVER 
The People of IL call on Governor Pritzker to Protect Big Muddy River from further degradation. We ask Governor Pritzker to ensure that Williamson Energy uc pre- treat the mining waste water with reverse osmosis treatment to remove salts, chlorides and heavy metals, install a SCAOA monitoring system (public on-line, real time water monitoring) at the point of discharge and to reduce the volume of treated water to less than 500,000 gallons per dischar1e event and only when the Big Muddy River is below flood level. 
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-
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Email Email 
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Foresight Energy LP Financial Statements 2011-2019 I FELP Em-wt. :)~-g 

Pm:•~ Financials Revenue & Profit Assets & Liabilities Margins Price Ratios Other Ratios Other Metrics 

Income Statement Balance Sheet Cash Flow Statement Key Financial Ratios 

--- - ~ 

Format: Annual .. Search for ticker or company name ... 

Annual Cata I MIiiion, of US S except per share data 2018-12-31 2017-12-31 2018-12-31 2015-12-31 2014-12-31 2013-12-31 2012-12-31 2011-12-31 

Revenue Lili! $1,104.991 $954.538 $875.832 $984.853 $1,109.404 $957.412 $845.888 $500.791 

Cost Of Goods Sold Lili! $771.808 $657.077 $577.195 $69B.347 S689.315 $559.662 $481.48 $272.577 

Gross Profit Lili! $333.383 $297.481 $298.837 $288.508 $420.089 $397.75 $364.408 $228.214 

Research And Development Expenses 

SG&A Expenses Lili! $39.588 $30.109 $25.265 $31.357 $33.683 $32.295 $41.52B $38.894 

Other Operating Income Or Expenses Lili! S-83.133 S-38.569 S-86.431 $22.823 $42.846 $1.185 $9.925 $1.481 

Operating Expenses Lili! $1,020.468 $932.255 $853.103 $902.296 $849.919 $752.969 $637.635 $380,401 

Operating Income Lili! $84.523 $22.283 $22.729 $82.557 $259.485 $204.443 $208.251 $120.39 

Total Non-Operating Income/Expense Lili! S-148.138 S-237.516 S-201.349 S-121.241 $-118.009 $-193.67 $-82.58 S-38.193 

Pre-Tax Income Lili! S-11.813 S-215.233 S-178.82 $-38.884 $141.478 $10.773 S125.871 $82.197 

Income Taxes 

Income After Taxes Lili! $-11.813 S-215.233 $-178.62 $-38.884 S141.478 $10.773 $125.871 $82.197 

Other Income 

Income From Continuous Operations Lili! S-11.813 S-215.233 S-178.82 $-38.884 $141.478 $10.773 $125.871 $82.197 

Income From D,scontinued Operat ens 

Net Income Lili! S-11.813 S-215.233 S-178.789 S-39.477 S70.192 $8.517 $125.831 $82.093 

EBITDA Lili! S213.398 S239.075 $199.521 $284.85 $438.274 $374.194 S341.038 $198.857 

EBIT Lili! S84.523 $22.283 $22.729 $82.557 $259.485 $204.443 S208.251 $120.39 

Basic Shares Outstanding Lili! 145 142 131 130 130 

Shares Outstanding Lili! 145 142 131 130 130 

Basic EPS Lili! $-0.43 S-1.51 S-1.37 S-0.30 $0.54 

EPS • Earnings Per Share Lili! $-0,43 S-1.51 S-1.37 $-o.30 $0.54 

Source: https://www.macrotrends.net/stocks/charts/FELP/foresight-energy-lp/financial-statements 
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Annual Financials for Foresight Energy LP 

C View Ratios 

Operating Activities 

Fiscal year is January-December. All values USO millions. 2014 2016 2016 2017 2018 5-year trend 

D Net Income before Extraordinaries 139.05M (38.68M) (178.62M) (215.23M) (61 .61 M) ■-•• -

Depreciation, Depletion & Amortization 167.04M 195.42M 164.21M 208.5M 117.64M 1111■ 
Depreciation and Depletion 167.04M 195.42M 164.21M - lh 
Amortization of Intangible Assets 

Deferred Taxes & Investment Tax Credit 

Deferred Taxes 

Investment Tax Credit 

Other Funds (11 .22M) 44.87M 195.62M 152.65M 71 .19M --••· 
Funds from Operations 294.86M 201 6M 181 21M 145.92M 127.22M 

••••• 
Extraordinaries 

Changes In Working Capital (58 82M) (1.19M) 44.01M (1.47M) 6.15M ■-•--

Receivables (15 66M) (5.76M) 19.36M (7.73M) (3.66M) ■-·--
Accounts Payable 9,63M (5.01M) 5.78M 15.69M 23.08M ·-··· Other Assets/Ltabllitles (37.56M) (18 73M) (17.43M) 2.55M 1.82M •.. --

D Net Operating Cash Flow 238.04M 200.41M 226.22M 144.46M 133.37M 11111 

Source: https://www.marketwatch.com/investlng/stock/felpu/financiats/cash-flow 
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U.S. Environmental Protection Agency 

yv'\a. d< VJll"" ft<D vf~ 

Lv 55@J~oivnctL(,~ 
yVlfVlct. r'-

What is Acid Mine Drainage 

Sources ofNon-point Source Pollution 

Acid Mine Drainage (AMD) is currently the main pollutant of surface water in the mid-Atlantic region. AMD is 
caused when water flows over or through sulfur-bearing materials forming solutions of net acidity. AMD comes 
mainly from abandoned coal mines and currently active mining. AMD degrades more than 4,500 stream miles 
in the mid-Atlantic region with the loss of aquatic life, and restricts stream use for recreation, public drinking 
water and industrial water supplies. 

What is Mine Drainage? 

• Mine drainage is metal-rich water formed from chemical reaction between water and rocks containing 
sulfur-bearing minerals. 

• The runoff formed is usually acidic and frequently comes from areas where ore or coal mining activities 
have exposed rocks containing pyrite, a sulfur bearing mineral. 

• Metal-rich drainage can also occur in mineralized areas that have not been mined. 

How does Mine Drainage Occur? 

• Mine drainage is formed when pyrite, an iron sulfide, is exposed and reacts with air and water to form 
sulfuric acid and dissolved iron. 

• Some or all of this iron can precipitate to f01m the red, orange, or yellow sediments in the bottom of 
streams containing mine drainage 

• The acid runoff further dissolves heavy metals such as copper, lead, mercury into ground or surface 
water 

• The rate and degree by which acid-mine drainage proceeds can be increased by the action of certain 
bacteria. 
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Problems Associated with Mine Drainage 

• Contaminated drinking water 
• Disrupted growth and reproduction of aquatic plants and animals 
• Corroding effects of acid on parts of infrastructure such as bridges 

Acid Mine Drainage 

• Mines built as early as the 1800's were developed in a manner which utilized gravity drainage, to avoid 
excessive water accumulation in the mines 

• As a result, water polluted by acid, iron, sulfur and aluminum drained awa 
streams 

Results of Acid Mine Drainage 

• Acid mine drainage is one of Region 3 most serious water pollution 
problems 

• It is not only an ecological concern to the states but an economic 
concern as well 

Economic Concerns Resulting from Acid Mine Drainage 

• A region impacted by acid mine drainage often has a decline in valued recreational fish species such as 
trout as well as a general decline in outdoor recreation and tourism along with contamination of 
groundwater drinking supplies 

Additional Information 

• For additional information regarding information on this page 
contact Dan Sweeney at 215-814-5731 

• us EPA Reejon 3 Water Pm~o.o_Diyjfil.Q.11.N.onpojnr Source Polb.uion Program 
----. Pubfo Information Hotline - 800-438-2474 



R03366

Exlu"bit . ,2 S" 0 



R03367

' 
I 

I 
I , • I 

I 

~ Av-~ ~ ~ 
~ d ~ 

~ ~~ . ~ 
;ti,-~ I ~ ~oSl ~ ~ ~ 

~cf~ 
- \ s c:> ~ \J::. "'-1 '4i) l!,~ L ~ 

_ _ _ M V .t- \~ .,S I, t> ~ Z, / 1, L 0 

6 :i.. Cf-ii 
6\~-,16~5566 

-- -----··--- ----·-

-- - -· - ------·· --~ -·-·- ----- --

- --- -~ - - - ... - - ~---·-·----

------~ -



R03368

December 18, 2019 
IEPA Pond Creek Mine Hearing 

IL0077666 
Marion, IL 

My name is Christina Krost. I am the Southern Illinois Outreach Coordinator for Faith in 
Place, an interfaith creation care and environmental justice organization. I live near 
Harrisburg and do outreach and organizing all over southern IL. I'm a person of faith, a 
mother, and a concerned citizen. 

Thank you for holding this hearing today. I appreciate the chance to explain why I am 
opposed to the approval of the Pond Creek Mine permit, because I feel the activities 
at the mine threaten human health and the environment for all Illinoisans, and the plants 
and animals living in the Big Muddy River watershed. 

Water is life. Without it we cannot survive. This truth echoes through the generations 
and across all faiths and cultural backgrounds. People have also long known that 
everyone is downstream or downwind of someone, so it's important to steward the land, 
air, and water where you live, so you don't adversely affect your neighbors. 

This permit includes a 12.5 mile pipeline for discharge of millions of gallons of high 
chloride and sulfate water to dump directly into the Big Muddy River near West 
Frankfort. As a parent and concerned citizen, I did some research about the public 
health impacts of chloride and sulfate in water. It turns out that these pollutants can 
cause gastrointestinal tract problems such as diarrhea, nausea, inflammatory bowel 
disease, and consequent dehydration from these conditions. This is a threat to public 
health. 

I also learned that chloride increases the corrosivity of water and reacts with metal ions, 
increasing levels of metals in drinking water. I am acutely aware of the dangers of heavy 
metals poisoning, as I grew up not far from Flint, Ml. But we don't have to go very far to 
see the effects of this in Illinois. In 2016, one in five Chicago homes tested had high 
levels of lead, even after running the water for 3-5 minutes before using the water. What 
we've learned from Flint is that when the public is kept in the dark about water issues, 
like this mine permit, terrible things can happen and then be covered up. 

My research also led to a better understanding of how water travels from the Big Muddy 
River. The Big Muddy basin includes Kinkaid Lake, Rend Lake, Crab Orchard Lake, 
Devil's Kitchen Lake, Little Grassy Lake and Cedar Lake. Of particular concern to me is 
Little Grassy Lake. 

My husband is a United Methodist pastor, and my family has been attending camp at 
Little Grassy United Methodist Camp for many years. To learn that this mine discharge 
could affect my family's beloved camp was deeply concerning. I've watched countless 
families and young adults deepen their spiritual relationship with their Creator through 
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their time at Little Grassy. This place changes lives. I cannot stand by and let this place 
be harmed because of a company's pursuit of profit at the expense of a beautiful natural 
resource. 

As a mother and a person of faith, I must speak out about potential harm to my children 
and my neighbor's children. As a southern Illinois resident, I must ask you to consider 
the impact of this mine discharge on our shared land, air and water, and the people and 
wildlife sustained by it. And as an environmental justice advocate, I urge you to assure 
that communities are not abandoned by polluters who refuse responsibility for their 
pollution should a disaster occur. Please consider cumulative impacts of pollution on 
vulnerable communities and on the plants and animals that call the Big Muddy River 
their home. 

IEPA, you have a chance to assure safe drinking water for my children, your children, 
and the next generation to come. Please do not approve this permit. 

Thank you again for hosting this hearing. And thank you for working to protect the 
environment and Illinois residents. 

Christina Krost 
christina@faithinplace.org 
217-343-4899 
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December 18, 2019 
IEPA Pond Creek Mine Hearing 

IL0077666 
Marlon, IL 

My name is Madeline Krost. I am a high school freshman and I live in Harrisburg. 

I've been going to Little Grassy United Methodist Camp since I was in 4th grade. I've 
experienced swimming in Little Grassy Lake and hiking its shores. The lake is so clear 
you can see the fish moving under you. I've made clam shell sand castles on the beach. 
There are more butterflies there than I've ever seen anywhere else. 

My mom told me about how water travels from the Big Muddy River and then to Little 
Grassy Lake. And she said that there's a mine that wants to dump waste water into the 
Big Muddy River. 

To learn that this mine discharge could affect my family's favorite camp was upsetting. 
What would happen to the plants and animals that live in Little Grassy Lake? Will it still 
be safe for us to swim in? It makes me sad to think that it might not always be there and 
be safe for us to enjoy. 

IEPA, I am asking you to not approve this permit for the Pond Creek Mine. 

Thank you for hosting this hearing. And thank you for working to protect the 
environment and Illinois residents. 

Madeline Krost 
Madeline.krost@gmail.com 
217 -663-4112 
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12/11/2019 

Written Comments for Pond Creek Mine NPDES Permit No. IL0077666 

To: 
Barb Lieberoff, Mail Code #5 
Re: Pond Creek Mine NPDES 
Illinois Environmental Protection Agency 
1021 N. Grand Ave. East 
P.O. Box 19276 
Springfield, IL 62794-9276 
epa.publichearingcom@illinois.gov 

From: 
Lucia Amorelli 
315 N. Westridge Dr. Apt. 12 
Carbondale, IL 62901 
618-771-0154 
Earthwater365@gmail.com 

I am submitting comments for Pond Creek Mine NPDES Permit No. IL0077666, 
specifically regarding the portion of the permit concerning Outfall #011 which 
would allow significant amounts of mine wastewater to be pumped into the Big 
Muddy River. I am a teacher, unpaid environmental advocate, and long-term 
resident of southern Illinois. I am an avid hiker, kayaker, swimmer, and bicyclist. I 
remain in this area specifically because of the unique beauty of our area, and I 
frequently (at least once a week) utilize our state parks and national forest areas. I 
live only a few miles from the Big Muddy River and only a couple of blocks from 
Little Crab Orchard Creek, one of the tributaries in the Big Muddy Watershed. 

I am adamantly opposed to this permit as is. At minimum, there needs to be a 
proper filtration system for wastewater; using a dilution method with the river's 
own water is not going to be able to filter millions of gallons of toxic water that is 
going to be discharged. The following pages list some of the concerns and 
questions I have after reading through the draft permit and related materials 
concerning this issue. I believe, they all have a direct relation to the Clean Water 
Act and antidegradation analysis. This is by no means an exhaustive account of my 
concerns. 
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Williamson Energy History of Violations 

The Attorney General (on behalf of the people of Illinois) sued Williamson Energy 

February, 2019 on eight counts of violations that occurred in 2016 due to a pump 

failure which dumped approximately 90,000 gallons of coal slurry/acid mine 

discharge into an unnamed tributary of Pond Creek. An example of some of the 

counts include: discharging contaminants into the water; depositing contaminants 

onto the land; violating water quality standards for chloride and iron; and 

INTENTIONAL diversion of a waste stream from sediment pond to and outflow 

into a tributary of Pond creek. There was only one announcement in the Marion 

Republican regarding this case; no one requested a hearing. Williamson Energy 

did not admit to the violations, and the case was settled without a hearing. They 

9nly had to: pay a civil penalty for $80,000 even though five of the eight counts 
h~d a $50,000 penalty (the other three had $10,000 each). 

According to information provided in the Pond Creek Watershed Inventory (2019) 
created by Greater Egypt Regional Planning and Development Commission, 

Williamson Energy had over 45 outfall effluent violations between 2015 and 2017 

(Source of violation history is from EPA-ECHO). Some of the pollutants include: 

chloride, sulfate, nitrogen, pH, manganese, and total dissolved oxygen (TSS}. 

Question: How many more violations have occurred since 2017? How many 

violations in total does Williamson Energy have? Have the impacts of these 

violations on aquatic life been assessed? 

Question: Are th.ere any IEPA regulations or stipulations under the Clean Water 

Act regarding granting new permits or additions to existing permits when the 

company requesting them have an extensive history of violations? Citizens do 

not get to keep violating law without increasing consequences (e.g. prison time, 

permanently losing a driving license, losing child custody, etc.). If there are not 

rules/regulations which can prohibit granting companies new permits and/or 

terminati'ng a permit due to continued and repeated violations which cause 

harm to the environment and its inhabitants, then the IEPA needs to create 

them. Companies should not be allowed to violate laws endlessly with only 

monetary fines as their penalty. 

, 
" ... 
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Question: Can the IEPA be held accountable by law for allowing a pipeline to 

discharge acid mine drainage with elevated concentrations of numerous 

pollutants into a river that is currently listed as impaired and is also a candidate 
for wild and scenic river designation? 

There were 11 violations related to sulfates and ten to chloride in Pond Creek, a 

tributary of Big Muddy River {Pond Creek Watershed Inventory, Greater Egypt 

Regional Planning and Development Commission, 2019, p.85). In addition, the 
report states the following: 

• " ... chloride is listed as an impairment to aquatic life in the waterbody." 
(p.74) 

• "The mine also had a number of single event violations including: improper 

operation and maintenance, numeric effluent, unapproved bypass, and an 

unauthorized discharge." {p.85) 

• "Pond Creek has been listed for chloride and sedimentation/siltation 

impairments since 2010, and dissolved oxygen since 2012. In 2008, the 

stream was listed for iron, manganese, pH, total suspended solids (TSS), 
and fecal coliform." (p. 74) 

• The Illinois Integrated Water Quality Report categorizes Pond Creek as 

having three designated uses; aquatic life, which is not supported ... (p. 72) 

Water Quality 

In the lEPA Big Muddy River TDML 2004 report it states that the Big Muddy River 
is a compromised and impaired river and is due in part because of mining 
operations. It states that "abandoned coal mines should be identified in addition 
to other mining activity which could contribute to manganese and sulfate 
concentrations ... " According to the Antidegradation Analysis report (2016), the 
Big Muddy River is listed in the 2014 Section 303 (d) list for sedimentation/ 
siltation, sulfates, total suspended solids (TSS), mercury, and polychlorinated 
biphenyl (PCBs). The site is on the 2016 Section 303(d) list for impaired waters 
due to sedimentation/ siltation, TSS, mercury, PCBs, iron, dissolved oxygen, pH, 
and fecal coliform. 

And just recently, the Upper Big Muddy River TDML Report (IEPA 2019) was 

released which stated that elevated concentrations of Iron and Manganese were 
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found in Big Muddy Watershed and according to IEPA have negative impacts on 

aquatic life. 

Iron TMDL: IEPA identified one segment, Andy Creek (IL_NZN-13), with 

elevated concentrations of dissolved iron. Elevated concentrations of 

dissolved iron can negatively impact aquatic species by disturbing normal 

metabolic and osmoregulatory functions. Aquaculture studies have also 

demonstrated that increased dissolved iron concentrations in the water 

column may negatively impact gill functionality in certain fish species and 

thus reduce biodiversity in certain stream environments. 4 Excessive iron 

within the water column may harm aquatic species such as fish and 

macroinvertebrates. Certain metals species dissolve in water and may be 

absorbed by fish and other aquatic organisms. Small concentrations of 

certain dissolved metals may be, in the short term, toxic to fish and aquatic 

species and, in the long term, may bioaccumulate in certain aquatic species. 

Question: Why is the water quality standard for Iron listed on the draft permit 

for the Pond Creek Pipeline as 3mg/6mgl when the standard on the IEPA Water 

Quality Standard Report 2019 states that the acceptable level is 1mg/L? 

Manganese TMDL: IEPA identified one segment, Beaver Creek (IL_NGAZ-JC

D1), with elevated concentrations of dissolved manganese. Elevated 

dissolved manganese concentrations in the water column have many of the 

same negative effects of dissolved iron on fish species and biodiversity of 

the water column and benthic environments. Excessive manganese within 

the water column may harm aquatic species such as fish and 

macroinvertebrates. Certain metals species dissolve in water and may be 

absorbed by fish and other aquatic organisms. Small concentrations of 

certain dissolved metals may be, in the short term, toxic to fish and aquatic 

species and, in the long term, may bioaccumulate in certain aquatic species. 

(Upper Big Muddy River TDML Report, IEPA, 2019). 

The Union of Concerned Scientists state that 

"mining operations can negatively impact water supplies, often with long

lasting effects. The fundamental issue involves contamination of nearby 
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rivers, lakes, and aquifers by what comes out of a coal mine-usually highly 

acidic water containing heavy metals like arsenic, copper, and lead. The 

process is known as acid mine drainage. It happens when certain 

substances (typically iron sulfide, FeS2, or fool 's gold) is oxidized after being 

exposed to air and water. Runoff can change the pH of nearby streams to 

the same level as vinegar (Coal and Water Pollution, Union of Concerned 

Scientists,https://www.ucsusa.org/clean-energy/coal-and-other-fossil
fuels/coal-water-pollution, Accessed 7.22.2019.) 

According to U.S. Fish and Wildlife, "Because acid mine drainage can destroy a 
stream's aquatic community for miles, many of the old mining sites are being 
reclaimed (Acid Mine Drainage, U.S. Fish and Wildlife, 

https://www.fws.gov/mountain-prairie/contaminants/acidMineDrainage.php, 
accessed 7.2019) 

Question: Does this mean then that the IEPA is going against its own 

implementation plans (2004/2019) by considering granting a permit for a 

pipeline which will infuse the river more with elevated levels of chlorides, 

sulfates, manganese and other pollutants? Does this not go against the Clean 
Water Act? 

Interestingly, there is no mention of the Pond Creek in the TDML IEPA 2019 Upper 
Big Muddy Watershed report, even though other tributaries are discussed. 

Question: Why is Pond Creek not included in this report since according to the 
Greater Egypt Regional Planning and Development Commission just released a 
watershed-based plan (2019) which was created because of the creek being 
polluted? It is already polluted with some of the very pollutants the mine will be 
discharging such as chloride, iron, manganese, and TSS. 
In 2018 and 2019, The Big Muddy River had a fish advisory for mercury by the 

Illinois Health Department. Mercury is one of the pollutants which is to be 

monitored in the acid mine discharge. The advisory for Mercury has recently been 
removed from the website. 
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Question: Why has the mercury advisory suddenly been lifted? 

Question: Has the fact that elevated sulfates can cause Mercury to undergo 
methylation into its most toxic form methylmercury according to Orem, W. in 
"Sulfate as a Contaminant in Freshwater Ecosystems: Sources, Impacts and 
Mitigf tjon" (U.S. Geologi~ I S rvey, assessed 10.2019) bee.n CT>Y\Std eV'd 

in ~ <Lfjrn.f"h~ or· t> ~,¥. 
Chlorides 

IEPA has listed the acceptable levels for chloride concentrations in waterways as 

500mg/L. According to the Pine Creek Pond Permit Application No. 456, samples 

taken of the mine wastewater showed high levels of both chlorides and sulfates 

that far exceed the acceptable level for water quality standards. The average 

chloride concentration of the samples taken was 21 237 mg/L. 

• The national standard for sustaining aquatic life is 230mg/L for chronic 

(long-term) levels and 860 mg/L for acute (short-term). 

(https://www.epa.gov/wqc/national-recommended-water-quality-criteria) 

• Missouri revised their chloride levels in 2012 to 178mg/L for chronic and as 

low as 288mg/L for acute. (EPA Region 7, 2015) 

• Indiana adopted new criterion in 2012 for chloride levels for Lake Michigan 

to be 250 mg/L. (Indiana Preliminary Adopts Revised Chloride and Sulfate 

Water Quality Criteria, BDlegal.com, 2019). 

• According to Kentucky state website (2019), acute chloride levels ranging 

from 2500 to 8400 mg/L can be toxic to aquatic life such as snails, minnows, 

catfish, and trout. 

• Another study by University of Rhode Island has much lower long-term 

exposure rates of 250mg/L and 860 mg/L for short-term exposure. (Hunt, 

Herron, & Green. Chlorides in Fresh Water. University of Rhode Island. 

March 2012) 

Question: Why does Illinois EPA have much higher accepted levels of chloride 
than surrounding states especially since what is considered to be safe levels for 
aquatic life is much lower than the Illinois accepted level of S00mg/L? Why does 
IEPA not have both an acute and a chronic level like other states and the 
national standard? 
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Question: According to the draft permit for the pipeline samples taken from the 

acid mine discharge showed chloride levels greater than 2,000 mg/ and levels of 

up to 12,000mg/L are permissible from the discharge point into the Big Muddy 

River. This grossly exceeds both the national and state accepted levels. How can 

the IEPA allow such a gross violation of its own and national regulation? -

12,000mg/L would be 48x the national standard and 24x the state standard. Is it 

truly be diluted "immediately" and rapidly" which is what is stated in the In 

Section 302.102 12(e) Allowed Mixing, Mixing Zones and ZIDs (TITLE 35: 

ENVIRONMENTAL PROTECTION SUBTITLE C: WATER POLLUTION CHAPTER I: 

POLLUTION CONTROL BOARD PART 302 WATER QUALITY STANDARDS SUBPART A: 

GENERAL WATER QUALITY PROVISIONS, 2019) 

Sulfates: 

The accepted sulfate level is listed as 1250 mg/I on the draft permit; however, the 

average sulfate concentration taken from the Pond Creek mine wastewater was 

1,940 mg/Land the IEPA antidegradation assessment states that the levels to be 

discharged to the Big Muddy River could be as high as 2,120 mg/L sulfate. This 

would be the equivalent of 476,000 pounds per day of sulfate. 

According to Kentucky State website (2019). "Problems caused by sulfates are 

most often related to their ability to form strong acids which change the pH. 

Sulfate ions also are involved in complexing and precipitation reactions which 

affect solubility of metals and other substances." 

In addition to the afore mentioned pollutants in the Big Muddy River, the IEPA has 

recently listed four sections (IL0029165, IL0031704, IL0027871, IL0027898} of the 

Big Muddy River under the Nutrient Assessment Reduction Plan/Illinois Nutrient 

Loss Reduction Strategy Implementation (2019). These sections of the river are all 

downstream from the proposed pipeline. 

According to a study by Kaushal in 2005, many of our waterways are becoming 

victims of 'freshwater salinization syndrome', where "high levels of chloride and 

other salt ions can kill freshwater animals, from zooplankton at the base of the 

food web to insects and fish, because they make it hard for the creatures to 

osmotically regulate their cell's ion concentrations." Furthermore, the study 
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states that high levels of chlorides and other salts can cause more algal blooms 

due to dying off of algae-eating zooplankton which in turn can cause the releasing 

of toxins and deplete oxygen. In addition, higher salt levels can "favor invasive 

species that better survive in brackish water," and "at nonlethal levels, salt can 

stunt the reproduction and growth of freshwater organisms, lowering biodiversity 

and shifting the structure of the food webs." (For Healthier Lakes, Rivers, and 

Drinking Water Hold the Salt, Lockwood, D., Chemical and Engineering News, 

2019). 

Question: Has the IEPA considered the impact of discharging millions of gallons 

of unfiltered mine wastewater with elevated levels of chlorides, sulfates and 

other contaminants on the already elevated nutrient load of the Big Muddy 

River which is supposed to be being mitigated? 

Question: Has the EPA taken into consideration current studies regarding effects 

of salination on aquatic animals? 

Mixing Zones 

There are numerous issues with the granting of this permit which could possibly 

violate the water quality standards as listed by the IEPA Pollution Control Board 

(2019): 

In Section 302.102 Allowed Mixing, Mixing Zones and ZIDs. 

4) Mixing is not allowed in waters containing mussel beds, endangered 

species habitat, fish spawning areas, areas of important aquatic life habitat, 

or any other natural features vital to the well-being of aquatic life in such a 

manner that the maintenance of aquatic life in the body of water as a 

whole would be adversely affected. 

Question: Has this been determined by the IEPA/IDNR? There was no mention 

of this in the draft permit. 

6) Mixing must allow for a zone of passage for aquatic life in which water 

quality standards are met. 
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Question: Has this been determined? Again, there was no mention of this in the 
permit. 

7) The area and volume in which mixing occurs, alone or in combination 

with other areas and volumes of mixing, must not intersect any area of any 

body of water in such a manner that the maintenance of aquatic life in the 
body of water as a whole would be adversely affected. 

Question: Has the current state of the river (i.e. known pollutants} as well as the 

Sugar Creek Mine discharge pipeline been considered in determining this? 

9) No mixing is allowed when the water quality standard for the constituent 
in question is already violated in the receiving water. 

Question: Given that the Big Muddy River already has elevated levels of sulfates 

and manganese, mixing would be violating this regulation. How then can a 
permit be granted for a mixing zone? 

12) The area and volume in which mixing occurs must be as small as is 

practicable under the limitations prescribed in this subsection (b), and in no 

circumstances may the mixing encompass a surface area larger than 26 

acres. c) All water quality standards of this Part must be met at every point 

outside of the area and volume of the receiving water within which mixing 

is allowed. The acute toxicity standards of this Part must be met within the 

area and volume within which mixing is allowed, except as provided in 
subsection (e). 

e) Pursuant to the procedures of Section 39 of the Act and 35 Ill. 

Adm. Code 309, a person may apply to the Agency to include as a condition 

in an NPDES permit a ZID as a component portion of a mixing zone. The ZID 

shall, at a minimum, be limited to waters within which effluent dispersion is 

immediate and rapid. For the purposes of this subsection, "immediate" 

dispersion means an effluent's merging with receiving waters without delay 

in time after its discharge and within close proximity of the end of the 

discharge pipe, so as to minimize the length of exposure time of aquatic life 

to undiluted effluent, and "rapid" dispersion means an effluent's merging 
with receiving waters so as to minimize the length of exposure time of 
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aquatic life to undiluted effluent. Upon proof by the applicant that a 

proposed ZID conforms with the requirements of Section 39 of the Act and 

this Section, the Agency shall, pursuant to Section 39{b) of the Act, include 

within the NPDES permit a condition defining the ZID. 

(TITLE 35: ENVIRONMENTAL PROTECTION SUBTITLE C: WATER POLLUTION 

CHAPTER I: POLLUTION CONTROL BOARD PART 302 WATER QUALITY 

STANDARDS SUBPART A: GENERAL WATER QUALITY PROVISIONS, 2019) 

Question: With up to 5,000gals/minute or 300,000gals/hr. of mine waster 

discharge being permissible, how can there be an "immediate" or "rapid" 

dispersion to avoid having to adhere to Section 302.102, 12, (c), which states 

that acute toxicity standards must be met within the mixing zone. How can up 

to 12,000mg/l chlorides be rapidly dispersed in a small river? 

Endangered Species 

I am still trying to find out what species specific to Big Muddy River are 

Endangered or Threatened. I have contacted numerous government agencies, 

including: U.S. Fish and Wildlife, IDNR, IEPA, Illinois Endangered Species 

Protection Board, and Shawnee National Forest. No one has been able to give me 

any information. I have been trying since Fall 2018 after the initial hearing at 

IDNR. 

Question 8: How can this permit be granted if none of these agencies seem to 

kr:,ow exactly what species are endangered and threatened in the Big Muddy 

River Watershed as well as Pond Creek watershed? 

Freshwater Mussels 

Since 2018, US Fish and Wildlife Service has been under litigation for not 

protecting critical habitat for certain endangered mussels in 18 states, including 

three that occur in lllinois-Spectaclecase, Sheepnose, and Snuffbox. These and 

mar.iy more are protected under the 2019 Endangered Species Act. Anyone 

requiring federally funded or permitted projects in mussel's habitats must consult 

the US Fish and Wildlife Service to ensure habitat would not be damaged. There 

are more mussel species in the eastern U.S. than anywhere in the world; 

, 
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however, 70% of species are either endangered, threatened or extinct already. 
(Center for Biological Diversity) 

According to a study conducted by the Illinois Natural History Survey, "Freshwater 

Mussels of the Big Muddy River" (2012), six species of mussels previously 

detected in the Big Muddy River were not found; although five of these are 

commonly found in other rivers in Illinois. These include: pink heelsplitter, 

pimpleback (listed as federally endangered), deertoe, creeper, fawnsfoot, plain 

pocketbook. 19 others were detected. "In Illinois, 25 of the 62 extant species 

(44%} are listed as threatened or endangered. Some of the species listed in the 

study that were documented in the Big Muddy River are: Lilliput, paper pondshell, 
pondhorn, white heelsplitter, giant floater, maple leaf, pink papershell. 

The study lists the abandoned coal mines, specifically in the Murphsyboro area of 

the Big Muddy River, as a source of pollution. The study goes on to state that 

mussels are more sensitive to sodium chloride and potassium chloride and that 

the current USEPA AWQC may not be protective of freshwater mussels (2013 

Science Inventory). In addition, the study states that sedimentation and siltation 
might be causing a lack of species. 

Question: Are any of the mussel species that exist in the Big Muddy ~atershed 

listed as threatened or endangered or rare? If this is not known, then it is 

pertinent to find out given the fact that most mussel species are now listed as 

threatened or endangered or already extinct and that they have been found to 

be sensitive to chloride levels as well as sedimentation/siltation both of which 

will be inflated due to the discharge of up to millions of gallons a day of acid 

mine discharge with extremely high levels of chloride and sulfates. 

Fish Species 

According to "Fishes of the Big Muddy" (1999), at least ten native fish species 

within a 100 year period are no longer found due to pollution, cultivation, and 

habitat lost. The study suggests the need for "continual vigorous reclamation of 

abandoned mines lands and treatment of acid mine drainage." The study goes on 

to say that "Big Muddy River drainage ... has been subjected to an array of enviro 
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stresses that have permanently disrupted its hydrological cycle, and ultimately 

altered its fish fauna." 

The following are list of fish species that were recorded at time of study: bluegill, 

channel catfish, largemouth bass, sauger, striped bass, white bass, white crappie, 

yellow bullhead. 

Question: What is the current state of the fish population in the Big Muddy and 

how will these elevated levels of chlorides/sulfates affect them as well as 

possible other toxins such as manganese and iron? Are any of these species 

listed as endangered or threatened? 

Other Endangered/Threatened Species 

The alligator snapping turtle is listed as a threatened species in Illinois. 

Question: Has it been determined if their habitat includes the Big Muddy 

Watershed? 

Ecologically Sensitive Areas 

T_he Big Muddy flow~ adjacent to two very ecologically diverse areas, Little Grand 
Canyon and La Rue Pine Hills, both of which are National Natural Registered 
Landmarks with many rare, threatened, and endangered plant and animal 
species. "LaRue-Pine Hills Ecological Area, located within the Shawnee National 
Forest, contains one of the finest assemblages of diverse vegetation in the 
Midwest. The site represents species of northern, southern, eastern, and western 
affinities, including 40 species rare in Illinois." (Prairie Research Institute). Some 
threatened and endangered animal species include the Indian Bat, Illinois chorus 
frog, ~astern wood rat which is only located in the La Rue Pine hills area, several 
fish species, and many plant species. La Rue Pine Hills/Otter Pond is also a 
national Research Natural Area which is protected federally. 

Question: Are any of these species being considered? In the draft permit, it 

states that there will be no adverse effects on species because water quality 

standards will be met. However, in the case of Williamson Energy, this is 

obviously not the case. Water quality standards are not met. How then can 

~pecies be protected? Under the Clean Water Act, section. 10l(a)2, water 

qua_lity provides for the protection and propagation of fish, shellfish, and 
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wildlife. In addition, the Big Muddy River is already polluted with elevated 

levels of manganese, sulfates, phosphorus, mercury and has a fish advisory for 

PCBs. How the does adding elevated levels of chloride, sulfate and other toxins 

known to have adverse effects on animal and plant species permissible under 

this section of the Clean Water Act? 

There is also a large area in southwestern Illinois listed as a Conservation 

Opportunity Area for La Rue Pine Hills under IDNR which includes sections of the 

Big Muddy River in both Jackson and Union County (IDNR, accessed 2019). 

Fifty-two miles of the Big Muddy River, from S.R. 14 south of Rend Lake to 

Southern Illinois Airport (U.S. 51), is a candidate for the Wild and Scenic River 

Designation (National Rivers Inventory, 2019) and is listed as having "Outstanding 

Remarkable Value", exactly the area where the proposed pipeline is supposed to 

discharge. Due to this fact, special considerations need to be considered. 

The Council on Environmental Quality (CEQ), under S(d)(l) Wild and Scenic 
River Act authority, provides guidance to federal agencies with permitting 
and/or granting authority for projects on or near rivers listed on the NRI. In 
accordance with executive memorandum, all agencies must "take care to 
avoid or mitigate adverse effects" to rivers identified in the Nationwide 
Rivers Inventory. 

The following information is listed on the National Park Services website 

regarding rivers listed on the National Rivers Inventory: 

1. Determine whether the proposed action could affect an NRI river. 

• Check the current regional/state NRI list to determine whether the proposed 
action could affect an NRI river (i.e., is the proposed action location in the 
vicinity of the NRI segment). 

• If an NRI river segment could be affected by the proposed action, an 
environmental assessment or and environmental impact statement may be 
required depending on the significance of the effects. 

2. Determine whether the proposed action could have an adverse effect on 
the natural, cultural, and recreational values of the NRI segment. These values 
are listed as "outstandingly remarkable values" (ORVs) on the state NRI list. 
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Adverse effects on NRI rivers may occur under conditions which include, but 
are not limited to: 

• Destruction or alteration of all or part of the free flowing nature of the river; 

• Deterioration of water quality; or 

3. Determine whether the proposed action could foreclose options to classify 
any portion of the NRI segment as wild, scenic, or recreational river areas. 

• In some cases, impacts of a proposed action could be severe enough to 
preclude inclusion in the Wild and Scenic River System, or lower quality of 
the classification (e.g., from wild to recreational). If the proposed 
undertaking could effectively downgrade any portion of the NRI segment, 
you should consult with NPS. 

~ Proposed actions (whether uses or physical changes), which are theoretically 
reversible, but which are not likely to be reversed in the short term, should 
be considered to have the effect of foreclosing for all practical purposes Wild 
and Scenic River status. This is because a river segment, when studied for 
possible inclusion in the Wild and Scenic River System, must be judged as it is 
found to exist at the time of the study, rather than as it may exist at some 
future time. 

• If a proposal, including one or more alternatives, could have an adverse 
effect on an NRI river, an EA, or if the effects are significant, an EIS must be 
prepared. 

4. Incorporate mitigation/avoidance measures in the proposed action to the 
maximum extent feasible within the agency's authority. 

Question: Has the IEPA taken into consideration that numerous sections of the 
Big Muddy River downstream from the pipeline are listed not only on the 
National Rivers Inventory but also in several state and federally listed special 
environmental zones and therefore has special protections? 

IEPA Exhibiting Conflict of Interest 

1) The IEPA included in the draft permit a section on social/economic benefits 

of the proposed activity (pipeline). Goes on to list statistics about jobs and 
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revenue for state. My argument is that an agency that was supposedly 

created for the purpose of protecting our environment should not take 
economic nor social factors into account. 

2) The IEPA also goes on to favor the mine company by stating that "filtration 

is a technology that is not feasible for the proposed facility because: 

filtration is much more expensive than sediment ponds ... a large area of 

land would be required for such a facility, and maintenance and supervision 

of the filtration and sludge operation would be burdensome and would 
increase production costs." 

Question: Is the EPA supposed to be taking into consideration financial aspects 

of a company in lieu of protecting the environment? Is it supposed to weigh 

economic benefit over protecting the environment? And why has not the IEPA 

commented on the economic cost to the citizens of Illinois due to pollution 

already caused by the mine and the pollution that will be caused by the mine? 

The Big Muddy River is already polluted and there are now two implementation 
plans that have been created by the IEPA (2004, 2019) costing hundreds of 

millions of dollars to implement. The mines, which are listed as one of the 

causes of pollution, are not held accountable for paying for these costly plans, 

rather the "stakeholders" and concerned citizens are told they must try to find 

monies to clean up the rivers. To date, no watershed-based plan group has been 
formed based on the 2004 findings. 

Illinois Constitution 

The Illinois Constitution in Article XI states that we have a right to a healthy 
environment. Since Williamson Energy has numerous and frequent violations 
which can have and have had adverse impacts on the watersheds and its 
inhabitants and the IEPA has already listed the Big Muddy River as well as some of 
its tributaries such as Pond Creek as being impaired for numerous pollutants 
some as a direct result of both past and current mining activities. It seems that 
IEPA would be violating the constitution for granting a permit to a company that 
has a history of polluting public waters and the fact that the nature of the permit 
would allow even more pollutants to enter the watershed. 



R03387

p. 16 Amorelli 

Question: Has the IEPA fully considered whether granting this permit for 
dumping more pollutants into the already impaired Big Muddy River will violate 
the law as stated in Article XI of our state constitution? 

River Rights 

Question: Has the IEPA considered that the river itself should have its own 
rights. It is already dammed and polluted? How much more should the Big 
Muddy River endure? The IEPA has already granted another similar permit for a 
discharge pipeline into the Big Muddy River with even higher expected levels of 
chlorides form the Sugar Camp Mine only 12.5 miles above stream from the 
proposed Pond Creek Mine pipeline. 

And I end this with one final question to each of the IEPA staff. 

Ques~ion: If this river was flowing through your 

backyard/property/town/county would you want millions of gallons of mine 

wastewater dumped into it without being filtered of all contaminants? 



R03388

9 

l!zhl'bit .;lS'L( ~r-- ~a,11-,., to~ 
~ JO-,<\€,c.q~~ m:d,C(p 

As a resident of Jackson County living near the Big Muddy and a volunteer (1 
advocating for this river's use by all residents and all economic entities, large and 
small, I am here to oppose Pond Creek Mine permit No. lL0077666. In particular, my 
comment relates to the permit section concerning Outfall #011. This provision 
would, if approved, allow the Pond Creek Mine to pump millions of gallons of toxic 
mine waste water into the Big Muddy River, a body of water that should remain a 
resource for everyone who lives and works and gains their livelihood in and around 
the Big Muddy. 

I will review in brief some of the facts that led to my decision to oppose this 
permit-facts that have not yet, to my knowledge, been adequately addressed-b:,•iic 
11tt11e's g:;; n~i; a 21•~c. jf p D ~ 
@ The Pond Creek Mine facility has been found to violate its NPDE~ permit, and 
those violations have not been fully addressed. 

~ Given these violations and also the harm that would be done to aquatic and wild 
life by the shl.Q!:ide and sulp9ate in the PCM's discharge~esideQ!.s depending on the 
Big Muddy for their own economic liv~i~,29~. ~nq_recr{ation, have a righ0hould 

II 
this permit be approved~o demand ~nitoring o1toxicity of I_heJine's 
discharge at a number of locations. To my knowledge, how1now often/~~ 
whom this testing should be carried out has not been specified . .--
i As a taxpayer and resident of Jackson County} would see it as !ii · =-iWre 

o._ conflict of interest to have Williamson Energy LLC designate the entity that would 
do the testing~n~d/for the testing to achieve its purpose-to avoid harm to the ~~ A.,. 
Big Muddy's eco-system aMi r · Sein thrd1Uoe1:1~la11eo dnlelifc that clq11119'as O)~ 
crthS:MWW d tzst th/ . d@pc'!!!e or the~ Geological Sw:vey would be~ q_ ~ ,.,. 
~ credible entity to do the monitoring, both because of the frequency of their ~; 
testing-as.._ I understand it, they test daily-and their status as a neutral 'r-
governmental agency. · 

~ Another concerr arts 91nngr I have is that the PCM permit should i 4 ·, c1J: not 
be approved until the permitted Sugar Camp Mine waste discharge has already been 
assessed for toxicity levels-assessed not just~ those levels have been projected 
b~s they have been determined once the Sugar Camp discharge has begun. Surely, 
determining of the impact of the Sugar Camp Mine discharge would be essential to 
assessing whether the Pond Creek Mine's permit sho~ld be approved. 

(£) Before closing, I want to make a more general point: Safe, clean water is now 
understood to be a"\if¢'1¥ ·mt , .We, irreplaceable resource for sustaining life and the 
variety of livelihod<ls and activities peo_ple pursue. that depend on clean, safe water. 
Thus waiting and seeing whether and how often the Pond Creek Mine's discharge 
would exceed the permitted level.,should not be acceptable. Companies s I rlt 11 ,11e _ 
'WP-a 211 Ii DI s., hiYG that increase toxins in our waters and i.-h-th&~lUl!!II •II' btlii -rh I-'~ 

..ilfour shared resources, must be made to take full responsibility for the waste they 
produce. Jeopardizing a public resource for the benefit of one industry is more and 
more clearly unacceptable. 

----
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Comments on NPDES Permit No. IL0077666 Pond Creek Mine No. 1 

Public Hearing: Wednesday, December 18, 2019 
Submitted by William Sasso, 9 Pinewood Drive, Carbondale, IL 62901 

Thank you for the opportunity to speak on this topic. 

I speak against granting the requested permit, on the grounds that the increased release of contaminants 
into the Big Muddy River and its tributaries may not be adequately controlled and therefore may put 
the residents of Williamson, Franklin, and Jackson Counties at risk. Those risks include contamination 
of groundwater aquifers as well as risks from contact with the water itself, especially when the Big 
Muddy and its tributaries overflow their banks. Since the Big Muddy is itself a tributary of the 
Mississippi River, increased contamination of the Big Muddy clearly leads to increased contamination 
of the Mississippi, threatening additional residents of Union and Alexander Counties as well as those of 
of Missouri, Arkansas, Louisiana, Kentucky, Tennessee, and Mississippi. 

My concern that the proposed contaminant discharges may not be adequately controlled is based on the 
sampling plans described in the Special Conditions section (pages 36 - 40) of NPDES Permit No. 
IL0077666, Notice No. 7516c (the Draft Renewed NPDES Permit to Discharge into Waters of the State 
Public Notice/Fact Sheet Issued By: Illinois Environmental Protection Agency Bureau of Water, 
Division of Water Pollution Control, Permit Section). 

Here are my specific concerns. 

First, the conditions specify ongoing monitoring of the discharge flows as well as monitoring of the 
rivers and creeks, both upstream and downstream of the proposed points of discharge. However, in 
Special Conditions 13 (see 13.b.ii and 13.b.iii), 14 (see 114.b.ii and 14.b.iii), 15 (see 15.b.ii and 
15.b.iii), 16 (see 16.b.ii and 16.b.iii), and 18, sampling is required on an infrequent basis such as 
quarterly, semi-annually, or annually. In "Water Sampling: Traditional Methods and New Approaches 
in Water Sampling Strategy," published in Trends in Analytical Chemistry. Yolanda Madrid and Zoyne 
Pedrero Zayas state that "Sampling frequency is ... an important factor .... Low sampling frequency 
could underestimate the occasional presence of samples with high analyte concentration." In other 
words. given that the mine wastewater will have varying levels of contamination over time, and that the 
creeks and rivers will flow at different rates within the normal range of river behavior, infrequent 
sampling may well fail to identify problematic levels of contaminants. 

This issue is aggravated by the fact that even these minimal sampling schedules may be reduced or 
eliminated upon request by the Mine. That would mean that intermittent additional contamination of 
the river and its tributaries might not be detected at all. And while sampling downstream from the point 
of wastewater discharge is important, at best it enables us to close the barn door after the horse is gone. 

A second issue is that the sampling is conducted by Pond Creek Mine. rather than by a disinterested 
third party organization. This assignment of responsibility creates potential for a significant conflict of 
interest, which could jeopardize the timeliness and accuracy of the water sampling and reporting 
process. 

Finally, I am concerned about the reporting requirements specified in the Special Conditions. In many 
cases, the monitoring observations are reported to IEPA on a quarterly basis, meaning that a violation 
of the conditions under which the permit is requested might come to IEPA's attention as much as three 
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months after the violation occurred. In order to minimize risk to the public and the environment, I 
suggest that at minimum, 24-hour exception reporting standards be incorporated. 

Let's remember that the Big Muddy River is part of our natural heritage, something that should be 
restored to its natural state rather than contaminated further. Even if humans don't use its waters for 
bathing or for drinking, many species of animals and migrating waterfowl do. Let's reject this permit as 
proposed, in order to respect and honor the interdependent web of nature. 
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The Mccann Family and the Big Muddy River since 1871 

My great grandfather James Mccann was born in Ireland in 1831, he came to 

America and settled on the eastern bank of the river, south of Rattlesnake Ferry in 

1871 at a spot called Kings Ferry. The USDA Forest Service has a picnic area in that 

general location named for my family, Mccann Springs. My great grandfather and 

grandfather were loggers; they started a log yard at Kings Ferry. 

My grandfather Charles Mccann was born in 1872, my dad James was born in 

1911, and I, Charles D. Mccann was born in 1947. We (as a family) continue to 

own the property that was settled by my great-grandfather, the farm is on the 

county line with 40 acres in Jackson County and 259 acres in Union County. 

As a child I was always attracted to the river, nothing was more fun than going to 

the Pine Hills Farm, we fished, hunted and trapped the river. We picked up pecans 

from the trees that our farmer, farmed around. Our farmer in my youth was an 

outdoors person named Howard Clover, he instilled in me a love for all things that 

were associated with the river. 

I annually and have for years purchased a commercial fishing license my 2019 

license # is 020370725 and my trapping license# is 020066686. 

The river is full of fish. Catfish and buffalo (of various species) plus game fish are 

available to those that are willing to work for them. Otter, beaver, coons, mink 

and muskrats can all be taken along the banks of the river. Unfortunately right 

now wild fur is not in great demand but all these creatures can be found in good 

numbers along the river. I often see deer and wild turkey just west and north of 

the old Rt. 13 Bridge in Murphysboro. 

For every big creature like an eagle, mallard duck, otter, beaver, turkey, deer, 

flathead catfish or buffalo fish that call the river and the surrounding area home, 

there are literally millions of lesser creatures that form the base of the food 

pyramid. These lesser creatures salamanders and crawfish for example are the 

first to be influenced by pollution; a slight change in the ph of the water for 

example, can spell disaster in the food chain. Without the food source at the base 
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of pyramid the creatures at the top won't last for long. Very few people come 

home saying, "You won't believe what I saw today, a newt." 

How do you measure the economic valve of certain experiences? Gigging a bull 

frog at 2 am on the 4th of July, lifting a hoop net at dawn in the heat of the 

summer on my birthday in late August, picking up pecans on the afternoon of 

Veterans Day, shooting a fat coon from a oak tree a little after sunset on 

Christmas Eve, are all experiences that are associated with the river. 

I also remember some negative experiences associated with the river. In the SO's 

and early 60's the river would sometimes be full of dead fish from accidents at 

the tie plant in the Carbondale area. 

Others have different experiences that are river related, more people are into 

kayaking for example, the biggest challenged to river goers is access. 

Murphysboro Park has a boat ramp that was constructed in 1971, it is often 

muddied over, and while monies were appropriated for the construction no 

money was awarded for regular maintenance. The more river access points that 

are available, the more the public will take advance of the river. (that is another 

issue) 

Coal and coal production is old school technology. I can remember when no one 

wanted their child/son to be a miner. Now for some strange reason the life 

(income) of a miner has become something that is positive. Let's focus on the new 

technologies that make life better for all and leave our streams, river and lands 

unpolluted. By allowing these companies the right to pollute, we are giving away 

what we have worked hard to achieve in quality over the past several decades. 

Feel free to call (I have a conflict with another meeting that evening). 

Charles D. McCann (mccan314@frontier.com) phone 618-457-6969 

~~ ~ 
Cha,.; D. Mccann .,___ - - ( 

818-467•6989 or 818-303-5079 
2803 Highway 127 

ca,t,ondale, IL 62903 
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k It ;lL)/ 'l Barb Lieberoff, Mail Code #5 

Re: Pond Creek Mine NPDES 
fiM"l r;,....,, IL /p;; _ _tJ:;-'j 

Illinois Environmental Protection Agency 

1021 North Grand Avenue East 

P. 0. Box 19276 

Springfield, IL 62794-9276 

Dear Barb Lieberoff, 

I attempted to send the following message to the address listed on 
the Pond Creek Hearing flyer, but it was not deliverable. Hence, I 
am sending it snail mail. Is the address listed in the flyer not 
correct? 

From: Susan VanDyk <grandmavand k@gmaif.com> 

Subject: Pond Creek Mine 

Date: December 18, 2019 at 3:51 :52 PM CST 
To: epa.publicheanngcom.1llinois.gov@gmail.co..!!l 

I am very concerned to hear about the potential dumping of wastewater from the Pond Creek Mine into the 
Big Muddy River. Please do NOT allow that. The mine should be required to treat and neutralize all 
contaminants on site, and not expect to use our public waters as the r company sewer. I like to fish with 
my grandchildren and am very concerned that the IDNR, instead of protecting the environment for the 
people, may be placing a mining company's profits ahead of our ability to enjoy southern Illinois' natural 
beauty. 

Thank you for considering my comment. 

Susan Van Dyk 
12565 Sarilda Ln 
Marion, IL 62959 RECEIVED IN 

DEC 2 4 2019 

THE OFRCE OF THE DIRECTOR 
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Barb Lieveroff 
Mail Code #5: 
Illinois Environmental Protection Agency, 
1021 N. Grand Ave. East, 
P.O. Box 19276, 
Springfield, IL 62794-9276. 

Re: Pond Creek Mine NPDES, 

,. Exln"bit ~ S' 45 
\ 

Please do not allow companies to discharge chloride, sulfate or other 
chemicals into the Big Muddy River. I am a taxpayer and do not want our 
waters polluted for the financial benefit of a company. In Southern Illinois, 
we depend on outdoor activities for our economic well being, such as 
tourist for the wineries or hunters coming here. Allowing these wastes into 
the public waterway will harm our economy. 

Thank you 

~q~ 
Mrs. Barb Elam, MS 
789 Boskydell Rd 
Carbondale IL 
62902 

-- -- - -

RECEIVED IN 

DEC 2 4 2019 

THE OFFICE OF THE DIRECTOR 
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Karen Fiorino 

45 Old US Hwy 51 
Makanda. IL 62958 
claylickcreek@gmail.com RECEIVED IN 

20th December, 2019 DEC 2 4 2019 

Barb Lieberoff, Mall Code #5 
Re: Pond Creek Mine NPDES Illinois Environmental Protection Agency 
1021 North Grand Avenue East 

THE OFFICE OF THE DIRECTOR 

P. 0. Box 19276 
Springfield, IL 62794-9276 

Re: Pond Creek Mine IL0077666 

Dear Madam, 
I attended the public hearing for the Pond Creek Mine on 12-18-19 and I want 
to enter into the record comments questioning the validity to issue a permit for 
this mine to dump pollutants into the Big Muddy River. 

1. Several documents have said the pipeline is only for 10 years and then it will 

be removed. Is this the projected end of the date of the coal seam and mine 

closure? On page APP 8-1 the IL DOA of the Results of Review, Permanent 

Program Permit Application No 456, says the pipeline is only for 10 years. Is 

this the projected end of the mine and its closure? Especially in the light that 

the first commenter of the night and mine booster said the mine had enough 

coal for the next 50 years. The citation (https address) given is grossly 

inaccurate as there are spelling errors within the link itself. Plus, who is going 

to pay for the removal of this pipeline as Foresight energy stocks which 

Williamson Energy, LLC is a subsidiary are tanking, and Foresight as of 

12-20-19 Files An 8-K Entry into a Material Definitive Agreement 

https://t.co/xrHayH1eAG . 

Why would the IEPA issue a permit to a company when the company is going 

into bankruptcy? Because Williamson Energy is a LLC, in a chapter 7 business 

bankruptcy, the LLCs assets are sold and used to pay the LLC's creditors. After 

the bankruptcy, the LLC's remaining debts are wiped and and the LLC is no 

longer in business. The LLC's owners are generally not responsible for the 

LLCs debts like retirement, ESOPs and 401K's and the 500 or so employees of 

Williamson Energy will have more problems besides losing just their jobs. They 

will lose their retirement pensions as well. 

2. To address the issue of oversight of discharge from the mine, How many 

Marion water pollution control and mine staff are there now versus 20 years 
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ago? There are 10 on staff 20 years ago and now 4. How will a staff of 4 

people monitor the discharge from this mine along with all the other places in 

the region. Mines are to be inspected by the IEPA 2-4 times as a federal 

requirement. How many mine have between routinely inspected in the past 12 

years? How many times has The Pond Creek Mine been inspected since the 

mine began? 

How does a staff of 4 manage to do this while writing mining permits for 

mining companies? As per, 

httgs:llwww.chicagotribune.com/news/environment/ct-met-illinois-epa-budoet

cuts-20191205-pkwnmzzvuvgk3fgbplvxhbii6a-story.html Illinois also cut its 

environmental agency's workforce by 38% during the same period - more 

than any other state. 

With a smaller staff and less money, the state agency has failed repeatedly to 

identify hazards to public health and hold polluters accountable, said Eric 

Schaeffer, a former top U.S. EPA enforcement official who directs the nonprofit 

Environmental Integrity Project and compiled one of the reports. 

In conclusion, these comments along with the multitude of comments against 

issuing of a permit for Pond Creek Mine a private company to dump pollutants 

into a public waterway from my fellow citizens of the area implore you to not 

approve the permit referenced above to the Pond Creek Mine. 

Sincerely, 

1(~ 
Karen Fiorino 
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From: 
To: 
Subject: 
Date: 

Margaret Shaklee 
EPA,Publidiearjngcom 
[External) Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 5:08:51 PM 

Exhibit -----

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As 
a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 

Margaret Shaklee 
I 212 Croft Lane 
Evanston IL 60202 
847-328-7954 
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From: 
To: 
Subject: 
Date: 

Dianne Ansad•Wjnn. MD 
EPA PubUcHearjngCom 
[External) Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 5:11:41 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 
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From: 
To: 
Subject: 
Date: 

Ymce Unger 
EPA pubUcHearjngCom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 5:12:40 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

THANKS. 

Peace and Solidarity, 

vince 
847.224.3202 

"I side with Love, hate is too much a burden. " 
- Dr. Martin Luther King Jr. 

Sent with AquaMail for Android 
https://www.mobisystems.com/aqua-mail 
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From: 
To: 
Subject: 
Date: 

Karen Kortscb 
EPA pubUcHearlnoCom 
[External] Pond Creek Mine, ll0077666 
Tuesday, December 17, 2019 5:13:35 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

Karen Kortsch 
13279 W Heiden Cir, Lake Bluff, IL 60044 
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From: 
To: 
Subject: 
Date: 

Nancy Jrons 
EPA,Pvblid::learjnacom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 5:14:32 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

Nancy Irons 
156 Dogwood Street 
Park Forest, IL 60466 
708-712-3228 
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From: 
To: 
Subject: 
Date: 

AdajrSmau 
EPA PubHcHearjngCom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 5:15:47 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate 
waste water into the Big Muddy River. As a citizen of Illinois, I 
believe we must hold Pond Creek Mine Inc to a higher standard of 
environmental protection. 

Adair B. Small 
1721 W 104th PL 
Chicago, IL 60643 
773-23 8-28()3 

~uu Blldhtt ___ _ 



R03414

From: 
To: 
Subject: 
Date: 

Greetings -

pameta Rumancik 
EPA,PubtjcHearjngCom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 5:17:50 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 
We are connected to this earth and destroying ourselves through greed and lack of 
care for our earth home. Please prioritize human life over monetary gain. 

blessings, 
Pam Rumancik 

Rev Pamela Rumancik 
She/ Her/ Hers 
Unitarian Church of Hinsdale 
C. 440-570·9812 

We are undone by each other. And if we're not, we're missing something. -Judith 
Butler 

Don't ask what the world needs. Ask what makes you come alive, and go do it. 
Because what the world needs is people who have come alive. ~Howard Thurm 



R03415

From: 
To: 
Subject: 
Date: 

Karen fort 
EPA,PubHcHeadogCom 
[External) Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 5:20:21 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 
Karen O Fort 



R03416

From: 
To: 
Subject: 
Date: 

Marcia Bemstem 
EPA PublicHearingCom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 5:25:17 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As a 
citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 

Marcia Bernstein 

Sent from my iPad 



R03417

From: 
To: 
Subject: 
Date: 

Jerry Kinsey 
EPA pyb!jcHearjnacom 
[Extemal) Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 5:27:00 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 



R03418

From: 
To: 
Subject: 
Date: 

Beth Dowell 
EPA, PubUcHeaciogcom 
{External] Pond Creek Mine. IL0077666 
Tuesday, December 17, 2019 5:29:16 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

Dr. Elizabeth Dowell, MD 



R03419

From: 
To: 
Subject: 
Date: 

Renee Hoff 
EPA Pvblid::Jearjnacom 
[External) Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 5:48:01 PM 

Please DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste 
water into the Big Muddy River. As a citizen of Illinois, I believe we must hold Pond 
Creek Mine Inc to a higher standard of environmental protection. 

Thank you for allowing me to voice my concern! 
Renee Hoff 
1600 Thelin Court 
Evanston, IL 60201 



R03420

From: 
To: 
Subject: 
Date: 

Julie Prandl 
EPA.PubhcHearinacom 
(External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 5:58:19 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 



R03421

From: 
To: 
Subject: 
Date: 

bmerbe@amail.com 
EPA,PublicHearjnaCom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 6:00:35 PM 

Elh1blt , ':f '/ 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big 

Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to the highest 

standard of environmental protection. 

Brigitte Erbe 

433 W Roslyn Place 

Chicago, IL 60614 

Sent from Mail for Windows 10 



R03422

:1:J.'S" Exhlbtt ____ _ 

From: 
To: 
Subject: 
Date: 

MaryAnne O'Too!e 
EPA,PublicHeadoacom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 6:02:13 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. 

As a citizen of Illinois AND THE EARTH, I believe we must hold Pond Creek Mine Inc to a higher standard of 
environmental protection. 

Mary Anne OToole 
2246363162 



R03423

From: 
To: 
Subject: 
Date: 

Marv Corazza Parks 
EPA PublicHearioocom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 6:05:10 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As a 
citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 

Mary Parks 



R03424

From: 
To: 
Subject: 
Date: 

Diana Heizer 
EPA pyblicHearjnacom 
[External) Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 6:22:38 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As a 
citizen of Illinois, 1 believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 

Diana Heizer 

Sent from my iPhone 



R03425

From: 
To: 
Subject: 
Date: 

Ruth Reagel 
EPA pybhcHearingCom 
[External) Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 6:32:14 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

Sincerely, Ruth Reagel. 



R03426

From: 
To: 
Subject: 
Date: 

James Hobart 
EPA. Pub1id-tearingcom 
(External] Big Muddy dumping 
Tuesday, December 17, 2019 6:47:58 PM 

In this age, when we have learned the damage and cost of industrial pollution 
dumping toxic wastes into our public waterways, it is unconscionable to allow these practices 
to continue. Show the way toward a revived climate and a Fair Earth Home by rejecting this 
proposal to dump toxic wastes into the Big Muddy and the Mississippi River further 
downstream. 
The Rev. James A. Hobart 
Chicago 
Retired Unitarian Universalist Minister 



R03427

From: 
To: 
Subject: 
Date: 

Jennifer Uvjngston 
EPA.PvbJicHearjngcom 
[External) Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 6:48:30 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

We need to hold corporations responsible for the environmental damage that their practices 
cause, reflecting the true cost. Don't allow this pollution of our water. 

Sincerely, 
Jennifer Livingston 
1212 Oak Creek Rd, Mahomet, IL 61853 



R03428

From: 
To: 
Subject: 
Date: 

Debbie Montaomerv 
EPA,Pub)jcHearinaeom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 6:51:58 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 



R03429

From: 
To: 
Subject: 
Date: 

Kathleen Q"L,auoblio 
EPA PublicHearjnoCom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 7:09:26 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As a 
citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 
Kathleen O'Laughlin 
Carbondale, IL 

Sent from my iPad 



R03430

From: 
To: 
Subject: 
Date: 

sunny and Jorn Hall 
EPA,PublicHeanngcom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 7:23:36 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 



R03431

From: 
To: 
Subject: 
Date: 

Donna Schiller 
EPA, pybUcHearingCom 
[External) Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 7:29:51 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As a 
citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 

Sent from my iPhone 



R03432

From: 
To: 
Subject: 
Date: 

Robert p B 
EPA,PublicHearjnacom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 7:37:08 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As a 
citizen of Illinois, 1 believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 

Thank you, 
Robert B ulanda 
60429 



R03433

From: 
To: 
Subject: 
Date: 

Barbara Ghoshal 
EPA.Pu PlicHearjngCom 
[External) Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 7:41:00 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

Sincerely, 
Barbara Ghoshal 
Des Plaines, IL 60016 



R03434

From: 
To: 
Subject: 
Date: 

Craig & Glenda Shaver 
EPA,PubUcHearjnacom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 7:47:01 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As a 
citizen of111inois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 

Sent from my iPhone 



R03435

From: 
To: 
Subject: 
Date: 

Carden JerryA 
EPA,Publid:1ear;ngcom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 7:54:09 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of lllinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. I grew up 10 miles from the Mississippi, and 
discharging such waste water into a river heading for the Mississippi is just the epitome of an 
asinine proposal. 
Jerry Carden 
Urbana, IL, and also an owner of farmland near the Mississippi at Burlington, Iowa. 



R03436

From: 
To: 
Subject: 
Date: 

Unda Groetzjnger 
EPA PvblicHear1nacom 
[External] Pond Creek Mine, JL0077666 
Tuesday, December 17, 2019 8:11:56 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water 
into the Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek 
Mine Inc to a higher standard of environmental protection. 
Linda Groetzinger 
Chicago, IL 

• 



R03437

From: 
To: 
Subject: 
Date: 

Knst1n Lems 
EPA,PublicHear;nacom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 8:19:10 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As a 
citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 

Thank you - Dr. Kristin Lems 



R03438

From: 
To: 
Subject: 
Date: 

Mike f>abjan 
EPA,PublicHearjngcom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 8:29:12 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy 
River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of 
environmental protection. 
Michael Pabian 



R03439

From: 
To: 
Subject: 
Date: 

Eleanor Han 
EPA.Pu bhcHearingCom 
(External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 8:41:57 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water 
into the Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek 
Mine Inc. to a higher standard of environmental protection. 

This waste water is not something that should be discharged into the Big Muddy 
River. It would seriously contaminate the Big Muddy. 

Sincerely, 

Eleanor Hall 
1400 E. 55th Pl., #711-S 
Chicago, IL 60637 

773-324-2304 



R03440

From: 
To: 
Subject: 
Date: 

John Malan 
EPA.PublicHearinaeom 
[Extemal) Pond Creek Mine, IL0D77666 
Tuesday, December 17, 2019 9:28:51 PM 

Exb1b1t s?Ci3 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 
We are the United States of America. This kind of thing must not be allowed to happen here! 
Sincerely, 
John Malan 
(formerly of Du Quoin) 



R03441

From: 
To: 
Subject: 
Date: 

Martha Holman 
EPA,PubUcHearjngCom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 9:43:20 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

Thank you for considering this! 



R03442

From: 
To: 
Subject: 
Date: 

Marv Enen McGoev 
EPA,PubUcHearjnoCom 
[External) Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 9:59:48 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy 
River. As·a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of 
environmental protection. 

Thank you. 

Mary Ellen McGoey 
5 Oxford Road 
Lake Forest, IL 60045 



R03443

From: 
To: 
Subject: 
Date: 

~ 
EPA PublicHearioaeom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 10:03:30 PM 

DO NOT allow Pond.Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As 
a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 



R03444

From: 
To: 
Subject: 
Date: 

01soo Potthoff 
EPA PubljcHeaciaqcom 
(External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 10:52:44 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

I'm concerned about the water going into in the Mississippi River, polluting water for those 
nearby and downstream. 

Tracey Olson 
4053 Woodland 
Western Springs, IL 60558 



R03445

From: 
To: 
Subject: 
Date: 

Nancy Sidman 
EPA.publicHearjngCom 
[External] Pond Creek Mine, IL0D77666 
Tuesday, December 17, 2019 10:59:30 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 



R03446

From: 
To: 
Subject: 
Date: 

Jennifer Evans 
EPA PubUcHearjnqcom 
[External] Pond Creek Mine, IL0077666 
Tuesday, December 17, 2019 11:18:27 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As a 
citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 

Sent from my iPhone 



R03447

From: 
To: 
Subject: 
Date: 

Allen Harden 
EPA pyblicHearlngCom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 12:09:33 AM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 



R03448

From: 
To: 
Subject: 
Date: 

Wanda Hoover 
EPA publicHeacioacom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 6:23:59 AM 

~"' Blldbit ____ _ 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy 
River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of 
environmental protection. 



R03449

From: 
To: 
Subject: 
Date: 

Anne White 
EPA PYblicHearjngCom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 6:46:03 AM 

,-- ~ ~ 

llblb1t 3o2. 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As a 
citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 

Sent from my iPhone 



R03450

From: 
To: 
Subject: 
Date: 

Parry Stevens 
EPA.PublicHearingCom 
[External) Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 6:48:37 AM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine, Inc. to a 
higher standard of environmental protection. 

It is so obvious that this is a total disregard for the environment, now and going forward. Will 
the responsible folks please search their souls and think of the planet we someday bequeath to 
our loved ones and descendants ? 

Thank you. 



R03451

From: 
To: 
Subject: 
Date: 

Susan Frances 
EPA, pubHcHearingcom 
[External) Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 7:38:29 AM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

Sincerely, 
Susan Frances 



R03452

From: 
To: 
Subject: 
Date: 

Andrea Schmidlin 
Ef>A.pybJicHear;nacom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 7:41:50 AM 

r 

As a Unitarian Universalist, my faith calls me to respect the interdependent web of all 
existence of which we are a part. 

I am writing to ask that you NOT allow Pond Creek Mine to discharge high chloride and 
sulfate waste water into the Big Muddy River. As a citizen of Illinois, I believe we must hold 
Pond Creek Mine Inc to a higher standard of environmental protection. 

Andrea Schmidlin 
Elgin, IL 



R03453

~eu &blblt ____ _ 

From: 
To: 
Subject: 
Date: 

WjUiam Koehl 
EPA PubUcHearlnacom 
[External] Pond Creek Mine, JL0077666 
Wednesday, December 18, 2019 8: 16:46 AM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate wastewater into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

William Koehl 
UUSG - UU Geneva 
2280 Bloomfield Circle 
Geneva, IL 60134 



R03454

From: 
To: 
Subject: 
Date: 

webdurkio@comcast net 
EPA PublicHearjnacom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 8:18:55 AM 

'?, 0,.. &blblt ____ _ 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As a 
citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection 
Ruth Durkin 

Sent from my Sprint Phone. 



R03455

From: 
To: 
Subject: 
Date: 

Rosemary Maziarz 
EPA PubhcHearjngCom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 8:37:01 AM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate wastewater 
into the Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek 
Mine Inc to a higher standard of environmental protection. Since our current POTUS 
is doing everything he can to undermine a clean environment states need to step in 
and prevent polluters to clean up their act. 

Sincerely, 
Rosemary Maziarz 



R03456

From: 
To: 
Subject: 
Date: 

Joyce Haeckel 
EPA,PubUcHearingCom 
[External) Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 8:53:30 AM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy 
River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of 
environmental protection. 

Joyce Haeckel 



R03457

:010 Elhlblt ____ _ 

From: 
To: 
Subject: 
Date: 

Michael Moutrie 
EPA.Publid:1eacioacom 
[External] Pond Creek Mine, IL0077666 
Wednesday. December 18, 2019 9:03:41 AM 

Regarding today's public hearing, 

Please DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water 
into the Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine 
Inc to a higher standard of environmental protection. 

Mike Moutrie 



R03458

From: 
To: 
Subject: 
Date: 

andreabudas; 
EPA,PublicHearjngCom 
[External} Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 9:08:12 AM 

-.... ---:----~ 
'3 l I 

Mlblt ....... ---

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

Sent from my Samsung Galaxy smartphone. 



R03459r 
31'2. eddblt ____ _ 

From: 
To: 
Subject: 
Date: 

Lisa sotomon 
EPA,PublicHearjngtom 
(External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 9:19:29 AM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

Sincerely, 

Lisa Solomon 



R03460.. --.... 
~,3 lddblt, ____ _ 

From: 
To: 
Subject: 
Date: 

YQHNY MOEHLING 
EPA pybljcHearjngcom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 9:25:50 AM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste 
water into the Big Muddy River. As a citizen of Illinois, I believe we must hold 
Pond Creek Mine Inc to a higher standard of environmental protection. 

DON'T ALLOW THIS TRAVISTY'! sincerely, vohny moehling 



R03461

From: 
To: 
Subject: 
Date: 

LYdia Larrabee 
EPA PublicHeaanacom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 9:45:54 AM 

r -

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

Lydia E. Larrabee 



R03462

From: 
To: 
Subject: 
Date: 

Madeleine van Hecke 
EPA PubUcHearjnacom 
[External) Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 9:47:50 AM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 



R03463

From: 
To: 
Subject: 
Date: 

Judy Medina 
EPA pybUcHear;naCom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 10:14:48 AM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As 
a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 

Sent from my iPhone 



R03464

From: 
To: 
Subject: 
Date: 

em Scown 
EPA,PvblicHeadoacom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 10:50:21 AM 

lmlblt 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big 

Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard 

of environmental protection. 

Sent from Mail for Windows 10 



R03465

From: 
To: 
Subject: 
Date: 

pam Bichart 
EPA PubhcHear1nacom 
[External) Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 10:50:28 AM 

f 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As 
a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 

Pam 



R03466

3,1 MJblt ____ _ 

From: 
To: 
Subject: 
Date: 

jeano1erce@aol,com 
EPA.PubljcHearinqCpm 
[External) Pond Creek Mine, IL0077666 
Wednesday. December 18, 2019 10:53:23 AM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy 
River. 
As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental 
protection. 

Jean Pierce 



R03467

From: 
To: 
Subject: 
Date: 

usa Gades 
EPA.PublicHearjnacom 
[External} Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 10:56:43 AM 

Dear EPA Staff, 

Please do not allow Pond Creek Mine to discharge high chloride and sulfate waste water into 
the Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to 
a higher standard of environmental protection. Our water resources are some of our most 
important to protect, especially as we watch other parts of the country struggle with water 
shortage. It would be short-sighted to allow extra pollution into one of Illinois' rivers. 

Thank you for your consideration, 

Lisa Gades 
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From: 
To: 
Subject: 
Date: 

Rachel McManus 
EPA,PubtjcHearjngcom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 11:25:19 AM 

~2.1 MD,lt ______ _ 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As 
a citizen of Jllinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 
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From: 
To: 
Subject: 
Date: 

janeelleo2s20 
EPA pybljcHearmoCom 
[External) Pond Creek Mine, [L0077666 
Wednesday, December 18, 2019 11:51:47 AM 

► iifGW'- =:w ........ 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 
Jane kimball Dundee,11 

Sent from Samsung tablet 
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From: 
To: 
Subject: 
Date: 

Jen eackhejser 
EPA,PubHc:Hearjngeom 
[External) Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 11:55:58 AM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

Let's keep our waterways clean. 

Thank you-

Jen Packheiser 
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From: 
To: 
Subject: 
Date: 

Marv Alice Masonjck 
EPA.PubUcHearingCom 
[External) Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 12:27:34 PM 

Bdl,lt 

I am a citizen of Illinois and am strongly opposed to the dumping of toxic chemicals into the Big Muddy River. 
DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As a 
citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 

Look forward to your response. 

Mary Alice Masonick 
38W668 Ridgewood Lane 
Elgin IL 60124 
84 7-931-4363 
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From: 
To: 
Subject: 
Date: 

Joe Masonjck 
EPA.PublicHearingCom 
(External) Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 12:32:17 PM 

E1b1b1t 3 l S: 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As 
a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 
Do not dump toxins in rivers! - Thank you. 

Joe Masonick 38W668 Ridgewood Elgin, IL 60124 847-931-4363 

Sent from my iPhone 
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From: 
To: 
Subject: 
Date: 

carol Ovelmen 
EPA, PublicHear;nacom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 12:48:02 PM 

' Elblblt ~ 2 to 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As 
a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 

Sent from Yahoo Mail on Android 
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From: 
To: 
Subject: 
Date: 

Kathie Wachholder 
EPA pyb!jcHearjngCom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 12:58:06 PM 

:3 2:=1-Blblblt ____ _ 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As a 

citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection 
Kathie Wachholder 
I 00 Summit Dr 
Gilberts, IL 
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From: 
To: 
Subject: 
Date: 

SUSAN COLEMAN 
EPA PYb)jcHearjnqCom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 1:42:58 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

Susan Coleman 
Bloomingdale, IL 
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From: 
To: 
Subject: 
Date: 

Shidey Adams 
EPA PubticHearjnqCom 
{External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 3:32:07 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

Sent from Gmail Mobile 
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From: 
To: 
Subject: 
Date: 

Dear DNR, 

Inlbv Evans 
EPA,PublicHearjnacom 
[External] Pond Creek Mine 
Wednesday, December 18, 2019 3:34:39 PM 

I don't think it's a good idea to pollute the Big Muddy. Please stop the Pond creek mine people 
from doing it. It will travel all the way to the gulf of mexico, probably. Pollution is very bad 
for the ecosystem and all the animals and fish. Please think about that when you make your 
decision. 
Trilby Evans 
2114 market Rd. 
Marion, IL 62959 



R03478

From: 
To: 
Subject: 
Date: 

Lida Burns 
EPA,PublicHearjnacom 
[External) Pond creek mine 
Wednesday, December 18, 2019 3:39:07 PM 

To whom it may concern, 

I am against this pipeline due to several concerns regarding water levels of the river, wildlife/human safety among 
others. 
I agree that no company should dump their waste and essentially, "problems" into public water ways. The risk is too 
great regarding safety for many reasons. 

I am one of the ones against this pipeline. 
I was not able to attend the public meeting but wanted to express my opinion on the matter. 

Thank you for your time, 
Lida E. Bums 

Lidabums@yahoo.com 
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From: 
To: 
Subject: 
Date: 

Marsha Borders 
EPA publjcHearingcom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 3:40:42 PM 

,. . '::,~ 

ldalHt :3 3 2. 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 
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From: 
To: 
Subject: 
Date: 

Alex Matthews 
EPA PubHdjearlngCom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 4:25:08 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 

Alex Matthews 



R03481

From: 
To: 
Subject: 
Date: 

Beth crauev 
EPA PubljcHearjngCom 
(External] Pond Creek Mine 
Wednesday, December 18, 2019 4:48:24 PM 

..----· - -·' -~ 

l!ddMt 3 '3~ 

I am writing to formally note my strong opposition to Pond Creek Mine dumping mine 
waste into our waterways. My family hunts and fishes in and near the Big Muddy 
River and we have seen first hand some of the runoff issues from mines in other 
areas. There are too many unknowns and several issues with this deal are 
suspicious. It is NOT worth the risks. I am at St. Jude Children's Research Hospital at 
this moment with my son with brain cancer. When waste is poured into unnatural 
places like this, we have no idea the possible outcomes. How many times must we 
learn these lessons? Come look these bald and sick children in the eyes and tell them 
you're going to allow this. Again these risks are NOT worth it. I doubt the powers that 
be would be willing to live near and eat from this river with no concerns. If they say 
they are okay with it, they are either lying or ignorant. Please don't allow this to 
happen. 

Sincerely, 
Elizabeth McKinney 
14 Meininger Rd Vergennes, IL 62994 
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From: 
To: 
Subject: 
Date: 

Jacgue)vo Seaman 
EPA. PubljcHeanngcom 
[External] Pond Creek Mine, JL0077666 
Wednesday, December 18, 2019 4:55:22 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As a 
citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 

Jacquelyn Seaman 
Sent from my iPhone 
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From: 
To: 
Subject: 
Date: 

Day,d Fou!ser 
EPA,PubllcHear1oacom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 4:57:37 PM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. Thanks 

----
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From: 
To: 
Subject: 
Date: 

Ronald camobell 
EPA PubljcHearjnacom 
[External) Pond Creek Mine 
Wednesday, December 18, 2019 5:22:30 PM 

It is my opinion that the dumping of waste water from Williamson Energy's mine into the Big 
Muddy River is not in the best interest of the public, and is an environmentally poor use of our 
waterways. I am against the dumping of polluted water into our public rivers for the benefit of 
a private enterprise. 
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From: 
To: 
Subject: 
Date: 

Debra Siooleton 
EPA pyblicHeannacom 
[External] DENY W.E. pipeline pennit 
Wednesday, December 18, 2019 6:39:47 PM 

To the Illinois EPA: 

-------.. __ 

I am writing to express my STRONG OBJECTION to Williamson Energy's permit for the Pond 
Creek Mine that would allow them to build a 12.5-mile discharge pipeline into the Big Muddy 
River. It is irresponsible to allow the discharge of millions of gallons of highly toxic high-chloride 
and sulfate water into the Big Muddy - or any waterway. Given that the Big Muddy is a major 
public waterway and a principal tributary of the M lssissippi River, any toxins released into the Big 
Muddy would not only contaminate the environment of the Big Muddy, they would also flow 
downstream into the Mississippi, affecting a large number of communities downstream from the 
discharge. Furthermore, when the Mississippi backflows into the Big Muddy, toxins intended to 
flow downstream would flow back into the big Muddy watershed, adversely affecting agricultural 
areas and communities for 40 miles along the Big Muddy. 

This is an issue that affects public health, the health of ecosystems and agriculture, and 
environmental justice. Any company that operates in our state must be held accountable for the 
toxicity of its byproducts and for handling them in a fashion that protects public and environmental 
health - not forcing the public and the ecosystem to suffer the consequences and costs of 
dumping them into public tributaries. 

I urge you to DENY the Williamson Energy request for this discharge pipeline permit. 

Sincerely, 
Debra Singleton 
1135 Warrington Rd 
Deerfield, IL 60015 



R03486

From: 
To: 
Subject: 
Date: 

Greg Clack 
EPA,Pub)jc;Hearjngcom 
[External] Pond Creek Mine, IL0077666 
Wednesday, December 18, 2019 7:19:59 PM 

r 

Bddblt ..... '3 ..... o_'1_ 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big Muddy River. As a 
citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of environmental protection. 

Sent from my iPhone 
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From: 
To: 
Subject: 
Date: 

Sam, 

Zeivel, Christine 011 behalf of EPA,PubUcHearingCom 
"Sam Stearns" 
RE: Pond Creek Mine NPDES, Pemiit No. IL0077666 
Sunday, Janua,y 12, 2020 1: 10:00 PM 

_ _ (&SJ! C .. 4. Qu, 
•: . aB ?:>'-I . 

Your comments will be entered into the public hearing record for NPDES Permit No. IL0077666 as 

Exhibit 340. We are unable to open the document attached to the original email. If you have 

comments that are not provided in the body of the e-mail below, please provide them in a follow-up 

e-mail to EPA.PublicHearingCom@illinois.gov. The Agency appreciates your comments and would 

like to ensure that we have received all of them. 

Your email address will be added to the list of contacts receiving notice of final agency action in this 

matter and the availability of the Responsiveness Summary that addresses comments received 

during the public comment period. 

Thank you, 

Christine Zeivel 

Hearing Officer, Illinois EPA 

Office of Community Relations 

217.524.1628 

From: Sam Stearns <bellsmithsprings@hotmail.com> 

Sent: Wednesday, December 18, 2019 7:35 PM 

To: EPA. Pu blicH eari ngCom <EPA. Pu blicH earingCom@III i no is.gov>; EPA.Pu blicHearingCom 

<EPA.PublicHearingCom@lllinois.gov> 

Subject: [External] Pond Creek Mine NPDES, Permit No. IL0077666 

Attached and below please find AND RESPOND TO my comments: 

794 Ozark Road 

Stonefort, Illinois 62987 

December 17, 2019 

Attention: Barb Lieberoff, Mail Code #5 

Illinois Environmental Protection Agency 
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l021 N. Grand Ave. East 

P.O. Box 19276 

Springfield, IL 62794-9276 

cpa.publ ichcarini:com'(i illioois &Q\' 

Re: Pond Creek Mine NPDES, Permit No. IL0077666 

Dear Barb Liebero ff ... 

My name is Sam Steams. I am the third generation ofmy family which has worked in coal mines: both my grandfathers 
came to Southern Illinois from Europe to mine coal. My father retired from Sahara Coal Company; many ofmy male 
relatives worked in the mines; and I myself worked underground for Zeigler Coal Company. 

1 grew up in Two Patch, a suburb of the old coal mining community ofLedford,just outside of Harrisburg. Two Patch was 
named for the Old Number Two Mine which had operated there long before I was born. I grew up playing on the old mine 
spoils and swimming in the mine pits in that area. My parents loved me. Had they known what we now know about the 
poison soil which is brought to the surface by mining; had they known about the chemicals leaching into those pits; they 
would never have let me play in those places. But they did, out of honest ignorance•••they simply did not know any better. 

We can no longer plead ignorance. 

There are already too many acres of blighted mined land in Williamson and surrounding counties. Thousands of acres of land 
in this area are already spoiled and poisoned for innumerable years to come---FOREVER in terms of human existence. 

Once the topography and the hydrology of the land is changed, it is changed forever. The notion of mine reclamation is a 
fraud. It is simply putting makeup on a corpse. 

I realize that periodically extractive industries like coal and government bureaucracies like the !EPA and IDNR will hold 
ceremonies where they slap each other on the backs and give each other plaques & awards and congratulate each other on 
how well they have "reclaimed" some small piece ofland in those thousands of mined acres or "mitigated" some 
environmental degradation; but I repeat, mitigation efforts and reclamation are a fraud; it is putting makeup on a corpse. 

Diluting mine discharge water or putting a few inches of top soil back on top of many feet of poison substrate can produce 
some shallow-rooted crops for a few years as long as that layer of topsoil is treated with probiotics and fed fertilizers. But the 
soil structure and hydrology are changed forever and that land will never be able to support deep-rooted native trees and 
plants again. 

Citizens like me who have watched these coal wastelands for decades have little confidence in the state agencies which are 
charged with protecting us and our streams from the discharges of these polluting sacrifice zones. We know that agencies 
such as the IEPA operate at the whim of politicians who are in the pocket of industry and are many times staffed with 
corporate shills who put the interests of industry over the health of our citizens. 

My parents let me play in poisoned soil and swim in poisoned water out of benign, honest ignorance of the situation. But we 
no longer have the luxury of ignorance: now we know better. 

That is why I ask you to deny this proposed permit for a discharge of mine water into the watershed of the Big Muddy River. 
We now know that there is no way that the pollutants from the water and soil of a coal mine can be safely discharged into the 
watershed of the Big Muddy without harming citizens of this State. 
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I would like to ask 

Has the IEPA ever rejected a mine discharge permit, even to a company which has a record of serial violations of their mining 
permits? 

Does the IEPA have the authority to refer a case to the Illinois Attorney General when permit violations are found; and ifso, 
how many times has the IEPA done so? 

These are comments for Pond Creek Mine NPDES Permit No. IL0077666, specifically regarding the portion of the permit 
concerning Outfall #011 which would allow significant amounts of mine wastewater to be pumped into the Big Muddy River. 
I have visited the Big Muddy River and various places in its watershed for most ofmy 65 years. 

I am adamantly opposed to this permit as is. At minimum, there needs to be a proper filtration system for wastewater; using a 
dilution method with the river's own water is not going to be able to filter millions of gallons of toxic water that is going to be 
discharged. We should be long past the pathetic rhetoric that dilution is the solution for pollution. The following pages list 
some of the concerns and questions I have after reading through the draft permit and related materials concerning this issue. I 
believe, they all have a direct relation to the Clean Water Act and antidegradation analysis. This is by no means an exhaustive 
account ofmy concerns. 

Williamson Energy History of Violations 

The Attorney General (on behalf of the people of Illinois) sued Williamson Energy February, 2019 on eight counts of 
violations that occurred in 2016 due to a pump failure which dumped approximately 90,000 gallons of coal slurry/acid mine 
discharge into an unnamed tributary of Pond Creek. An example of some of the counts include: discharging contaminants into 
the water; depositing contaminants onto the land; violating water quality standards for chloride and iron; and INTENTIONAL 
diversion ofa waste stream from sediment pond to and outflow into a tributary of Pond creek. There was only one 
announcement in the Marion Republican regarding this case; no one requested a hearing. Williamson Energy did not admit to 
the violations, and the case was settled without a hearing. They only had to pay a civil penalty for $80,000 even though five of 
the eight counts had a $50,000 penally (the other three had $10,000 each). 

According to infonnation provided in the Pond Creek Watershed Inventory (2019) created by Greater Egypt Regional 
Planning and Development Commission, Williamson Energy had over 45 outfall effiuent violations between 2015 and 2017 
(Source of violation history is from EPA-ECHO). Some of the pollutants include: chloride, sulfate, nitrogen, pH, manganese, 
and total dissolved oxygen (TSS). 

Question: How many more violations have occurred since 2017? How many violations in total does Williamson Energy have? 
Have the impacts of these violations on aquatic life been assessed? 

Question: Are there any IEPA regulations or stipulations under the Clean Water Act regarding granting new permits or 
additions to existing permits when the company requesting them have an extensive history of violations? Citizens do not get 
to keep violating law without increasing consequences (e.g. prison time, pennanently losing a driving license, losing child 
custody, etc.). If there are not rules/regulations which can prohibit granting companies new permits and/or tenninating a 
permit due to continued and repeated violations which cause harm to the environment and its inhabitants, then the IEP A needs 
to create them. Companies should not be allowed to violate laws endlessly with only monetary fines as their penalty. 
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Question: Can the IEPA be held accountable by law for allowing a pipeline to discharge acid mine drainage with elevated 
concentrations of numerous pollutants into a river that is currently listed as impaired and is also a candidate for wild and 
scenic river designation? 

There were 11 violations related to sulfates and ten to chloride in Pond Creek, a tributary of Big Muddy River (Pond Creek 
Watershed Inventory, Greater Egypt Regional Planning and Development Commission, 2019, p.85). In addition, the report 
states the following: 

• " ... chloride is listed as an impairment to aquatic life in the waterbody." (p.74) 

• "The mine also had a number of single event violations including: improper operation and maintenance, numeric effluent, 
unapproved bypass, and an unauthorized discharge.•· (p.85) 

• "Pond Creek has been listed for chloride and sedimentation/siltation impairments since 20!0, and dissolved oxygen since 
2012. In 2008, the stream was listed for iron, manganese, pH, total suspended solids (TSS), and fecal coliform.'" (p.74) 

• The Illinois Integrated Water Quality Report categorizes Pond Creek as having three designated uses; aquatic life, which is 
not supported ... (p. 72) 

Water Quality 

In the IEP A Big Muddy River TDML 2004 report it states that the Big Muddy River is a compromised and impaired river and 
is due in part because of mining operations. It states that "abandoned coal mines should be identified in addition to other 
mining activity which could contribute to manganese and sulfate concentrations ... " According to the Antidegradation 
Analysis report (2016), the Big Muddy River is listed in the 2014 Section 303 (d) list for sedimentation/ siltation, sulfates, 
total suspended solids (TSS), mercury, and polychlorinated biphenyl (PCBs). The site is on the 2016 Section 303(d) list for 
impaired waters due to sedimentation/ siltation, TSS, mercury, PCBs, iron, dissolved oxygen, pH, and fecal coliform. 

And just recently, the Upper Big Muddy River TDML Report (!EPA 2019) was released which stated that elevated 
concentrations of Iron and Manganese were found in Big Muddy Watershed and according to !EPA have negative impacts on 
aquatic life. 

Iron TMDL: !EPA identified one segment, Andy Creek (IL_NZN-13), with elevated concentrations of dissolved iron. 
Elevated concentrations of dissolved iron can negatively impact aquatic species by disturbing normal metabolic and 
osmoregulatory functions. Aquaculture studies have also demonstrated that increased dissolved iron concentrations in the 
water column may negatively impact gill functionality in certain fish species and thus reduce biodiversity in certain stream 
environments. 4 Excessive iron within the water column may harm aquatic species such as fish and macroinvertebrates. 
Certain metals species dissolve in water and may be absorbed by fish and other aquatic organisms. Small concentrations of 
certain dissolved metals may be, in the short term, toxic to fish and aquatic species and, in the long term, may bioaccumulate 
in certain aquatic species. 

Question: Why is the water quality standard for Iron listed on the draft permit for the Pond Creek Pipeline as 3mg/6mgL when 
the standard on the IEPA Water Quality Standard Report 2019 states that the acceptable level is 1 mg/L? 

Manganese TMDL: IEPA identified one segment, Beaver Creek ([L_NGAZ-JC-D I), with elevated concentrations of 
dissolved manganese. Elevated dissolved manganese concentrations in the water column have many of the same negative 
effects of dissolved iron on fish species and biodiversity of the water column and benthic environments. Excessive manganese 
within the water column may harm aquatic species such as fish and macroinvertebrates. Certain metals species dissolve in 
water and may be absorbed by fish and other aquatic organisms. Small concentrations of certain dissolved metals may be, in 
the short term, toxic to fish and aquatic species and, in the long term, may bioaccumulate in certain aquatic species .• (Upper 
Big Muddy River TDML Report, !EPA, 2019). 

The Union of Concerned Scientists state that 

·'mining operations can negatively impact water supplies, often with long-lasting effects. The fundamental issue involves 
contamination of nearby rivers, lakes, a~d aquifers by what comes out ofa coal mine-usually highly acidic water containing 
heavy metals like arsenic, copper, and lead. The process is known as acid mine drainage. It happens when certain substances 
(typically iron sulfide, FeS2, or fool's gold) is oxidized after being exposed to air and water. Runoff can change the pH of 
nearby streams to the same level as vinegar (Coal and Water Pollution, Union of Concerned 
Scientists,https://www.ucsusa.org/c lean-energy/ coal-and-other-fossi 1-fue ls/coal-water-po I lution, Accessed 7 .22 .20 I 9.) 
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According to U.S. Fish and Wildlife, "Because acid mine drainage can destroy a stream's aquatic community for miles, many 
of the old mining sites are being reclaimed (Acid Mine Drainage, U.S. Fish and Wildlife, hUps·//www.fws i,:oy/mountajn
prairjc/contamjnants/acjdMjncDrajnai'c php. accessed 7.2019) 

Question: Does this mean then that the !EPA is going against its own implementation plans (2004/2019) by considering 
granting a pennit for a pipeline which will infuse the river more with elevated levels of chlorides, sulfates, manganese and 
other pollutants? Does this not go against the Clean Water Act? 

Interestingly, there is no mention of the Pond Creek in the TDML IEPA 2019 Upper Big Muddy Watershed report, even 
though other tributaries are discussed. 

Question: Why is Pond Creek not included in this report since according to the Greater Egypt Regional Planning and 
Development Commission just released a watershed-based plan (2019) which was created because of the creek being 
polluted? It is already polluted with some of the very pollutants the mine will be discharging such as chloride, iron, 
manganese, and TSS. 

In 2018 and 2019, The Big Muddy River had a fish advisory for mercury by the Illinois Health Department. Mercury is one of 
the pollutants which is to be monitored in the acid mine discharge. The advisory for Mercury has recently been removed from 
the website. 

Question: Why has the mercury advisory suddenly been Hfted? 

Question: Has the fact that elevated sulfates can cause Mercury to undergo methylation into its most toxic form 
methylmercury according to Orem, W. in ·•sulfate as a Contaminant in Freshwater Ecosystems: Sources, Impacts and 
Mitigation'' (U.S. Geological Survey, assessed 10.2019) 

Chlorides 

IEPA has listed the acceptable levels for chloride concentrations in waterways as 500mg/L. According to the Pine Creek Pond 
Permit Application No. 456, samples taken of the mine wastewater showed high levels of both chlorides and sulfates that far 
exceed the acceptable level for water quality standards. The average chloride concentration of the samples taken was 2, 237 
mg/L. 

• The national standard for sustaining aquatic life is 230mg/L for chronic (long-tenn) levels and 860 mg/L for acute (short
term). (bttps·//www cpa i,:ov/wqc/na1ional-rccommc;ndc;d-~,a1cr-qmilily·cci1cria) 

• Missouri revised their chloride levels in 2012 to 178mg/L for chronic and as low as 288mg/L for acute. (EPA Region 7, 
2015) 

• Indiana adopted new criterion in 2012 for chloride levels for Lake Michigan to be 250 mg/L. (Indiana Preliminary Adopts 
Revised Chloride and Sulfate Water Quality Criteria, BDlegal.com, 2019). 

• According to Kentucky state website (2019), acute chloride levels ranging from 2500 to 8400 mg/L can be toxic to aquatic 
life such as snails, minnows, catfish, and trout. 

• Another study by University of Rhode Island has much lower long-term exposure rates of250mg/L and 860 mg/L for short
term exposure. (Hunt, Herron, & Green. Chlorides in Fresh Water. University of Rhode Island. March 2012) 

Question: Why does Illinois EPA have much higher accepted levels of chloride than surrounding slates especially since what 
is considered to be safe levels for aquatic life is much lower than the Illinois accepted level of 500mg/L? Why does !EPA not 
have both an acute and a chronic level like other states and the national standard? 
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Question: According to the draft permit for the pipeline samples taken from the acid mine discharge showed chloride levels 
greater than 2,000 mg/ and levels ofup to 12,000mg/L are permissible from the discharge point into the Big Muddy River. 
This grossly exceeds both the national and state accepted levels. How can the IEPA allow such a gross violation of its own 
and national regulation? 12,000mg/L would be 48x the national standard and 24x the state standard. Is it truly be diluted 
"immediately" and rapidly'' which is what is stated in the In Section 302.102 l2(e) Allowed Mixing, Mixing Zones and ZIDs 
(TITLE 35: ENVIRONMENTAL PROTECTION SUBTITLE C: WATER POLLUTION CHAPTER I: POLLUTION 
CONTROL BOARD PART 302 WATER QUALITY STANDARDS SUBPART A: GENERAL WATER QUALITY 
PROVISIONS, 2019) 

Sulfates: 

The accepted sulfate level is listed as 1250 mg/I on the draft pennit; however, the average sulfate concentration taken from the 
Pond Creek mine wastewater was 1,940 mg/L and the IEPA antidegradation assessment states that the levels to be discharged 
to the Big Muddy River could be as high as 2,120 mg/L sulfate. This would be the equivalent of 476,000 pounds per day of 
sulfate. 

According to Kentucky State website (2019). ·'Problems caused by sulfates are most often related to their ability to fonn 
strong acids which change the pH. Sulfate ions also are involved in complexing and precipitation reactions which affect 
solubility of metals and other substances." 

In addition to the afore mentioned pollutants in the Big Muddy River, the !EPA has recently listed four sections (IL0029165, 
IL0031704, IL002787I, IL0027898) of the Big Muddy River under the Nutrient Assessment Reduction Plan/Illinois Nutrient 
Loss Reduction Strategy Implementation (2019). These sections of the river are all downstream from the proposed pipeline. 

According to a study by Kaushal in 2005, many of our waterways are becoming victims of' freshwater salinization 
syndrome', where ·'high levels of chloride and other salt ions can kill freshwater animals, from zooplankton at the base of the 
food web to insects and fish, because they make it hard for the creatures to osmotically regulate their cell's ion 
concentrations:· Furthennore, the study states that high levels of chlorides and other salts can cause more algal blooms due to 
dying off of algae-eating zooplankton which in tum can cause the releasing of toxins and deplete oxygen. In addition, higher 
salt levels can "favor invasive species that better survive in brackish water," and "at nonlethal levels, salt can stunt the 
reproduction and growth of freshwater organisms, lowering biodiversity and shifting the structure of the food webs.'· (For 
Healthier Lakes, Rivers, and Drinking Water Hold the Salt, Lockwood, D., Chemical and Engineering News, 2019). 

Question: Has the !EPA considered the impact of discharging millions of gallons of unfiltered mine wastewater with elevated 
levels of chlorides, sulfates and other contaminants on the already elevated nutrient load of the Big Muddy River which is 
supposed to be being mitigated? 

Question: Has the EPA taken into consideration current studies regarding effects ofsalination on aquatic animals? 

Mixing Zones 

There are numerous issues with the granting of this permit which could possibly violate the water quality standards as listed 
by the !EPA Pollution Control Board (2019): 

In Section 302.102 Allowed Mixing, Mixing Zones and ZIDs. 

4) Mixing is not allowed in waters containing mussel beds, endangered species habitat, fish spawning areas, areas of 
important aquatic life habitat, or any other natural features vital to the well-being of aquatic life in such a manner that the 
maintenance of aquatic life in the body of water as a whole would be adversely affected. 

Question: Has this been detennined by the IEPA/IDNR? There was no mention of this in the draft permit. 

6) Mixing must allow for a zone of passage for aquatic life in which water quality standards are met. 

Question: Has this been determined? Again, there was no mention of this in the pennit. 

7) The area and volume in which mixing occurs, alone or in combination with other areas and volumes of mixing, must not 
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intersect any area of any body of water in such a manner that the maintenance of aquatic life in the body of water as a whole 
would be adversely affected. 

Question: Has the current state of the river (i.e. known pollutants) as well as the Sugar Creek Mine discharge pipeline been 
considered in determining this? 

9) No mixing is allowed when the water quality standard for the constituent in question is already violated in the receiving 
water. 

Question: Given that the Big Muddy River already has elevated levels of sulfates and manganese, mixing would be violating 
this regulation. How then can a permit be granted for a mixing zone? 

12) Jhe area and volume in which mixing occurs must be as small as is practicable under the limitations prescribed in this 
subsection (b), and in no circumstances may the mixing encompass a surface area larger than 26 acres. c) All water quality 
standards of this Part must be met at every point outside of the area and volume of the receiving water within which mixing is 
allowed. The acute toxicity standards of this Part must be met within the area and volume within which mixing is allowed, 
except as provided in subsection ( e ). 

e) Pursuant to the procedures of Section 39 of the Act and 35 Ill. Adm. Code 309, a person may apply to *e Agency to 
include as a condition in an NPDES permit a ZID as a component portion of a mixing zone. The ZID shall, at a minimum, be 
limited to waters within which eilluent dispersion is immediate and rapid. For the purposes of this subsection, "immediate" 
dispersion means an effiuent's merging with receiving waters without delay in time after its discharge and within close 
proximity of the end of the discharge pipe, so as to minimize the length of exposure time of aquatic life to undiluted eilluent, 
and "rapid" dispersion means an eilluent's merging with receiving waters so as to minimize the length of exposure time of 
aquatic life to undiluted eilluent. Upon proof by the applicant that a proposed ZID conforms with the requirements of Section 
39 of the Act and this Section, the Agency shall, pursuant to Section 39(b) of the Act, include within the NPDES permit a 
condition defining the ZID. 

(TITLE 35: ENVIRONMENTAL PROTECTION SUBTITLE C: WATER POLLUTION CHAPTER I: POLLUTION 
CONTROL BOARD PART 302 WATER QUALITY STANDARDS SUBPART A: GENERAL WATER QUALITY 
PROVISIONS, 2019) 

Question: With up to 5,000gals/minute or 300,000gals/hr. of mine waster discharge being permissible, how can there be an 
•'immediate" or "rapid" dispersion to avoid having to adhere lo Section 302. !02, 12, (c), which states that acute toxicity 
standards must be met within the mixing zone. How can up to 12,000mg/l chlorides be rapidly dispersed in a small river? 

Endangered Species 

lam still trying to find out what species specific to Big Muddy River are Endangered or Threatened. l have contacted 
numerous government agencies, including: U.S. Fish and Wildlife, IDNR, !EPA, lllinois Endangered Species Protection 
Board, and Shawnee National Forest. No one has been able to give me any information. I have been trying since Fall 2018 
after the initial hearing at IDNR. 

Question 8: How can this permit be granted if none of these agencies seem to know exactly what species are endangered and 
threatened in the Big Muddy River Watershed as well as Pond Creek watershed? 

Freshwater Mussels 

Since 2018, US Fish and Wildlife Service has been under litigation for not protecting critical habitat for certain endangered 
mussels in 18 states, including three that occur in Illinois-Spectaclecase, Sheepnose, and Snuffbox. These and many more are 
protected under the 2019 Endangered Species Act. Anyone requiring federally funded or permitted projects in mussel's 
habitats must consult the US Fish and Wildlife Service to ensure habitat would not be damaged. There are more mussel 
species in the eastern U.S. than anywhere in the world; 

however, 70% of species are either endangered, threatened or extinct already. (Center for Biological Diversity) 

According to a study conducted by the Illinois Natural History Survey, "'Freshwater Mussels of the Big Muddy River" (2012), 
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six species of mussels previously detected in the Big Muddy River were not found; although five of these are commonly 
found in other rivers in Illinois. These include: pink heelsplitter, pimpleback (listed as federally endangered), deertoe, creeper, 
fawnsfoot, plain pocketbook. 19 others were detected. "In Illinois, 25 of the 62 extant species (44%) are listed as threatened or 
endangered. Some of the species listed in the study that were documented in the Big Muddy River are: Lilliput, paper 
pondshell, pondhorn, white heelsplitter, giant floater, maple leaf, pink papershell. 

The study lists the abandoned coal mines, specifically in the Murphsyboro area of the Big Muddy River, as a source of 
pollution. The study goes on to state that 

mussels are more sensitive to sodium chloride and potassium chloride and that the current USEPA A WQC may not be 
protective of freshwater mussels (2013 Science Inventory). In addition, the study states that sedimentation and siltation might 
be causing a lack of species. 

Question: Are any of the mussel species that exist in the Big Muddy watershed listed as threatened or endangered or rare? If 
this is not known, then it is pertinent to find out given the fact that most mussel species are now listed as threatened or 
endangered or already extinct and that they have been found to be sensitive to chloride levels as well as 
sedimentation/siltation both of which will be inflated due to the discharge of up to millions of gallons a day of acid mine 
discharge with extremely high levels of chloride and sulfates. 

Fish Species 

According to "Fishes of the Big Muddy" (1999), at least ten native fish species within a l00 year period are no longer found 
due to pollution, cultivation, and habitat lost. The study suggests the need for "continual vigorous reclamation of abandoned 
mines lands and treatment of acid mine drainage." The study goes on to say that "Big Muddy River drainage ... has been 
subjected to an array of environmental stresses that have permanently disrupted its hydrological cycle, and ultimately altered 
its fish fauna." 

The following are list of fish species that were recorded at time of study: bluegill, channel catfish, largemouth bass, sauger, 
striped bass, white bass, white crappie, yellow bullhead. 

Question: What is the current state of the fish population in the Big Muddy and how will these elevated levels of 
chlorides/sulfates affect them as well as possible other toxins such as manganese and iron? Are any of these species listed as 
endangered or threatened? 

Other Endangered/Threatened Species 

The alligator snapping turtle is listed as a threatened species in Illinois. 

Question: Has it been determined if their habitat includes the Big Muddy Watershed? 

Ecologically Sensitive Areas 

The Big Muddy flows adjacent to two very ecologically diverse areas, Little Grand Canyon and La Rue Pine Hills, both of 
which are National Natural Registered Landmarks with many rare, threatened, and endangered plant and animal species. 
·'LaRue-Pine Hills Ecological Area, located within the Shawnee National Forest, contains one of the finest assemblages of 
diverse vegetation in the Midwest. The site represents species of northern, southern, eastern, and western affinities, including 
40 species rare in Illinois.'' (Prairie Research Institute). Some threatened and endangered animal species include the Indian 
Bat, Illinois chorus frog, eastern woodrat which is only located in the La Rue Pine hills area, several fish species, and many 
plant species. La Rue Pine Hills/Otter Pond is also a national Research Natural Area which is protected federally. 

Question: Are any of these species being considered? In the draft permit, it states that there will be no adverse effects on 
species because water quality standards will be met. However, in the case of Williamson Energy, this is obviously not the 
case. Water quality standards are not met. How then can species be protected? Under the Clean Water Act, section. IOI (a)2, 
water quality provides for the protection and propagation offish, shellfish, and wildlife. In addition, the Big Muddy River is 
already polluted with elevated levels of manganese, sulfates, phosphorus, mercury and has a fish advisory for PCBs. How the 
does adding elevated levels of chloride, sulfate and other toxins known to have adverse effects on animal and plant species 
permissible under this section of the Clean Water Act? 

There is also a large area in southwestern Illinois listed as a Conservation Opportunity Area for La Rue Pine Hills under 
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IDNR which includes sections of the Big Muddy River in both Jackson and Union County (IDNR, accessed 2019). 

Fifty-two miles of the Big Muddy River, from S.R. 14 south of Rend Lake to Southern Illinois Airport (U.S. 51), is a 
candidate for the Wild and Scenic River Designation (National Rivers Inventory, 2019) and is listed as having "Outstanding 
Remarkable Value", exactly the area where the proposed pipeline is supposed to discharge. Due to this fact, special 
considerations need to be considered. 

The Council on Environmental Quality (CEQ), under S(d)(I) Wild and Scenic River Act authority, provides guidance to 
federal agencies with permitting and/or granting authority for projects on or near rivers listed on the NRI. In accordance with 
executive memorandum, all agencies must "take care to avoid or mitigate adverse effects'.' to rivers identified in the 
Nationwide Rivers Inventory. 

The following information is listed on the National Park Services website regarding rivers listed on the National Rivers 
Inventory: 

I. Determine whether the proposed action could affect an NRI river. 

• Check the current regional/state NRI list to determine whether the proposed action could affect an NRI river (i.e., is the 
proposed action location in the vicinity of the NRI segment). 

• [fan NRI river segment could be affected by the proposed action, an environmental assessment or and environmental impact · 
statement may be required depending on the significance of the effects. 

2. Determine whether the proposed action could have an adverse effect on the natural, cultural, and recreational values of the 
NRI segment. These values are listed as "outstandingly remarkable values" (ORVs) on the state NRI list. 

Adverse effects on NRI rivers may occur under conditions which include, but are not limited to: 

• Destruction or alteration of all or part of the free flowing nature of the river; 

• Deterioration of water quality; or 

3. Determine whether the proposed action could foreclose options to classify any portion of the NRI segment as wild, scenic, 
or recreational river areas. 

• In some cases, impacts of a proposed action could be severe enough to preclude inclusion in the Wild and Scenic River 
System, or lower quality of the classification (e.g., from wild to recreational). lfthe proposed undertaking could effectively 
downgrade any portion of the NRI segment, you should consult with NPS. 

• Proposed actions (whether uses or physical changes), which are theoretically reversible, but which are not likely to be 
reversed in the short term, should be considered to have the effect of foreclosing for all practical purposes Wild and Scenic 
River status. This is because a river segment, when studied for possible inclusion in the Wild and Scenic River System, must 
be judged as it is found to exist at the time of the study, rather than as it may exist at some future time. 

• Ifa proposal, including one or more alternatives, could have an adverse effect on an NRI river, an EA, or if the effects are 
significant, an EIS must be prepared. 

4. Incorporate mitigation/avoidance measures in the proposed action to the maximum extent feasible within the agency's 
authority. 

Question: Has the !EPA taken into consideration that numerous sections of the Big Muddy River downstream from the 
pipeline are listed not only on the National Rivers Inventory but also in several state and federally listed special environmental 
zones and therefore has special protections? 

IEPA Exhibiting Conflict of Interest 

I) The IEPA included in the draft permit a section on social/economic benefits of the proposed activity (pipeline). Goes on to 
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.. 
list statistics about jobs and revenue for state. My argument is that an agency that was supposedly created for the purpose of 
protecting our environment should not take economic nor social factors into account. 

2) The IEPA also goes on to favor the mine company by stating that "filtration is a technology that is not feasible for the 
proposed facility because: filtration is much more expensive than sediment ponds ... a large area of land would be required for 
such a facility, and maintenance and supervision of the filtration and sludge operation would be burdensome and would 
increase production costs." 

Question: Is the EPA supposed to be taking into consideration financial aspects ofa company in lieu of protecting the 
environment? Is it supposed to weigh economic benefit over protecting the environment? And why has not the IEPA 
commented on the economic cost to the citizens of Illinois due to pollution already caused by the mine and the pollution that 
will be caused by the mine? The Big Muddy River is already polluted and there are now two implementation plans that have 
been created by the IEPA (2004, 2019) costing hundreds of millions of dollars to implement. The mines, which are listed as 
one of the causes of pollution, are not held accountable for paying for these costly plans, rather the "stakeholders" and 
concerned citizens are told they must try to find monies to clean up the rivers. To date, no watershed-based plan group has 
been formed based on the 2004 findings. 

Illinois Constitution 

The Illinois Constitution in Article XI states that we have a right to a healthy environment. Since Williamson Energy has 
numerous and frequent violations which can have and have had adverse impacts on the watersheds and its inhabitants and the 
IEPA has already listed the Big Muddy River as well as some of its tributaries such as Pond Creek as being impaired for 
numerous pollutants some as a direct result of both past and current mining activities. It seems that IEP A would be violating 
the constitution for granting a permit to a company that has a history of polluting public waters and the fact that the nature of 
the permit would allow even more pollutants to enter the watershed. 

Question: Has the IEPA fully considered whether granting this permit for dumping more pollutants into the already impaired 
Big Muddy River will violate the law as stated in Article XI of our state constitution? 

River Rights 

Question: Has the IEPA considered that the river itself should have its own rights. It is already dammed and polluted? How 
much more should the Big Muddy River endure? The IEPA has already granted another similar permit for a discharge 
pipeline into the Big Muddy River with even higher expected levels of chlorides form the Sugar Camp Mine only 12.5 miles 
above stream from the proposed Pond Creek Mine pipeline. 

Listen to the many, not to the money: health over wealth. 

Sincerely submitted ... 

-Sam Steams 

Friends ofBell Smith Springs 

794 Ozark Road 

Stonefort, Illinois 6298 7 

hcUsrnjthsprioLis1lbotmail com 
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From: 
To: 
Subject: 
Date: 

Alycia Stephenson 
EPA.PubljcHearjnacom 
[External] Pond Creek Mine 
Wednesday, December 18, 2019 10:37:07 PM 

I am writing to you today to ask that you do your jobs, and reject a permit to let the mine 
dump their waste into our river. This is a no brainer. Nobody wants to eat contaminated fish, 
or swim in polluted water. Please do the jobs you all were hired to do and protect our water. 

Sent from Yahoo Mail for iPbone 
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From: 
To: 
Subject: 
Date: 

Madlyn Ayery 
EPA.PublicHeannacom 
[External) Pond Creek Mine 
Wednesday, December 18, 2019 11:09:12 PM 

I do not want you to give the mine the permit to dump their disgusting waste in our river. 
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From: 
To: 
Subject: 
Date: 

Marilyn Avery 
Ef?A.publicHearjngcom 
[External) Fwd: Pond Creek Mine 
Wednesday, December 18, 2019 11:17:39 PM 

I do not want you to give the mine the permit to dump their disgusting waste in our river 

---------- Forwarded message---------
From: Marilyn Avery <marilynsayer:y56@gmajLcom> 
Date: Wed, Dec 18, 2019, 11:08 PM 
Subject: Pond Creek Mine 
To: <epa.pub) ichearingcom@H liaois,g:ov> 

I do not want you to give the mine the permit to dump their disgusting waste in our river. 
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From: 
To: 
Subject: 
Date: 

Marilyn Avery 
EPA,PvblicHearjngcom 
[External] Fwd: Pond Creek Mine 
Wednesday, December 18, 2019 11:21:43 PM 

11111b1t '3'12 C... 

I ~o not you to give the mine the permit to dump their disgusting waste in our river 

---------- Forwarded message---------
From: Marilyn Avery <marilynsavery56@gmai1.com> 
Date: Wed, Dec 18, 2019, 11 :17 PM 
Subject: Fwd: Pond Creek Mine 
To: <epa.pub)ichearingcom@illioois gov> 

I do not want you to give the mine the permit to dump their disgusting waste in our river 

---------- Forwarded message ---------
From: Marilyn Avery <marilynsavery56@gmaj1.com> 
Date: Wed, Dec 18, 2019, 11 :08 PM 
Subject: Pond Creek Mine 
To: <epa.pub)jcheariogcoro@illioois.gov> 

I do not want you to give the mine the permit to dump their disgusting waste in our river. 
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From: 
To: 
Subject: 
Date: 

rachel ehel 
EPA pybUcHearlngCom 
[External] Big muddy and the energy plant 
Thursday, December 19, 2019 5:42:41 AM 

You don't have a right to let them poison our water. You need to do your job and protect the water from these 
people. We're working on getting solar up everywhere and we don't need this company anyway. E do need our 
wildlife and our clean water. 
Thank you, 
Rachel Bozarth 

Sent from my iPhone 
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From: 
To: 
Subject: 
Date: 

Howard Hansen 
EPA PubUcHearjnoCom 
[External] Pond Creek Mine, IL0077666 
Thursday, December 19, 2019 9:41:13 AM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 
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From: 
To: 
Subject: 
Date: 

ROBERT E. JACKSON 
EPA,PublicHearjnaCom 
[External] Pond Creek Mine, IL0077666 
Thursday, December 19, 2019 10:10:00 AM 

Exhlblt 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate 
waste water into the Big Muddy River. As a citizen of Illinois, I believe we 
must hold Pond Creek Mine Inc to a higher standard of environmental 
protection. 
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From: 
To: 
Subject: 
Date: 

Panjelfe Q"Cannen 
EPA.PublicHearjnaeom 
[EJ<temal] Big muddy river 
Thursday, December 19, 2019 1:07:37 PM 

My family and I do not want mine waste dumped into the big muddy river. We are concerned 
for the health of the animals, drinking water, farm land and ecosystem at large. 

Please do not allow this to happen. 

Danielle O'Connell 

• 
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From: 
To: 
Subject: 
Date: 

Josselvo O"Connen 
EPA.PubllcHearjngCom 
[External] big muddy river 
Thursday, December 19, 2019 1:11:19 PM 

I do not want mine waste dumped in the big muddy river!!!!! 

All the animals, think of them, would you like it if someone dumped mine waste in 
your home? 

Do not! 

From josselyn o'connell 
age 8 

...... 
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From: 
To: 
Subject: 
Date: 

lioda !iosm 
EPA PubhcHearjnaeom 
[External] Pond Creek Mine, IL0077666 
Thursday, December 19, 2019 2:55:17 PM 

To Barb Lieberoff, Illinois Environmental Protection Agency 

,. 

B1b1b1t 341 

It is with grave concern that I write this letter in objection to Williamson Energy's 
permit for the Pond Creek Mine to discharge millions of gallons of high chloride and 
sulfate water into the Big Muddy River. This highly toxic discharge will impact 
everything downstream including wildlife, property, and the environmental health and 
public uses of the river. 

As a member of the Carbondale Unitarian Fellowship, I have respect for the 
interdependent web of all existence of which we are a part. The proposed discharge 
of these toxic substances and the environmental impact it will have, moves me to 
speak out for those who cannot speak for themselves; our shared land, air, and 
water, as well as our neighbors that will be negatively impacted. 

In addition, allowing a corporation to benefit financially from harm done to our 
common home is an offense to our community. 

Hoping this action is stopped, I am 

Linda Linsin 
1905 Westminster Dr. 
Marion, IL 62959 
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From: 
To: 
Subject: 
Date: 

Dave and Barb Elam 
EPA,PublicHearinqCom 
[External) Pond Creek Mine IL0077666 
Thursday, December 19, 2019 4:02:03 PM 

To Whom It May Concern 

The Illinois EPA ·is paid by us-taxpayers-to PROTECT our environment. 

Please deny the application to pennit dumping into the Big Muddy river here in southern Illinois. 

Thank you 

Dr. Elam 
139 Pine Shore Dr. #3 7 
Carbondale IL 6290 I 
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From: 
To: 
Subject: 
Date: 

laura basanta 
EPA.PubticHearinocom 
[External] Pond Creek Mine, ILD077666 
Thursday, December 19, 2019 10:24:47 PM 

NO, No, No,DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the Big 
Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a higher standard of 
environmental protection. This is not right. 
Laura Basanta 

Sent from my iPad 

··--' 



R03509

'""'" To: 
SubJoct: 
0.ta: 

Fe& NzlkHr«doo<iom 
(Exttfflll) Pond Crffl: Mne comments IUIOnlfii66 
Friday, Oll!a!mbtr 20, 2019 1D:34:01 AH 

'=------.. .,__ 
Exhibit 3 '5" I , 

Dear IEPA staff-Thank you for hosting the Pond Creek mine hearing. The tes1,monies by participants were very mov,ng and I hope provided convincing content to 

support protecting the Big Muddy River from being used as a toxic dumping medium. Two comments I would like to contribute: 

1. Rivers are among the highest echelon of nature's creations. R vers and waterways are the most diverse blosvstems for natural habitat and need to rece,ve 
the of the utmost level of protection. As Rachael Carson wrote in Silent Spring, nature is supremely adapted to closing the loop of recycling natural waste, 

however, when chemicals and manmade to>1ins are dumped into the system in as.tronomical quantities. (s.uch as mine waste and agricultural run off} nature s 
oversaturated and overstressed, and becomes sick and dies. Please, for the sake of our present life (fish, mammals, in/vertebrates, and plants that live in 

riparian areas) and future generations. do not allow rivers lo be used as sewers. 

2. There are precedents for agencydec,sions bemg repealed, as the following lawsuit where in Seattle, WA-on Ocl 15 2019 a Federal Courl for the 

Western Oistricl of Wasll nglon nl1fil1 lho Army Corps' commercial shellfish aquacullure general permit which is used to permit the 
vasl ma1orily of the shell! sh aquacullure in Washington. to be unlawful. In response lo e lawsuit brought by Center for Food Safety 

(CFS). the court found mat Army Corps failed 10 edequalely consider impacts of commerc a shellfish aquacullure 10 Wash,nglon 
s110relines and w ild 1fe hab1lat Tl1e court also rued that Ariny Corps' conclusory findings of mir111nal cumulat,ve ,mpact were not 

supported by lhe evidence before the agency which shows harm lo the environment, inc uding damage to crucial fish habitat 

Sincerely, Patty Weyhith. concerned citizen, landowner, Carbondale, IL 

CENTER FOR FOOD SAFETY ~ ROTECTS WASHINGTON'S ICONIC COASTLINES ANO WILDLIFE FROM EXPANDING 
INDUSTRIAL SHELLFISH AQUACULTURE 
OCTOBER 15. 2019 
SHARE THIS· 

Center for Food Safety Protects Washington's Iconic Coastlines and W,ldlile ,,om Expanding Jnclu&t flAI Stiel"11h Aqu•cul1uroi 

Courl Rules Army Corps Failed lo Prorecr Clean Waler and Assus Cumu••r•v• Et1w11on,.,,.IJl~I frr,,,aets 

Seattle, WA On Friday a Federal Court for ,he Western O,stricl of Washington ~ 1~e AJn·y co,p!I' co,nm~,c.al s.Jle llfisn 8!1UaGu lure 

general perm,t , which s used 10 permit the vasl ma1ority ot the shellf1s11 aquacull1ore n Wnh.ngto,. to be unl&-Ntu . I n reaponse to a 

lawsuit brought by Center for Food Safety (CFS) the court found that Army Corps f•~t<I 10 allequat•ty eo,,slOtr impaclS <II corvnltfc.111 

shellfish aquacullure to Washington shorellnos and wildlife habitat Th" court also •~ vlf lhal Ar'TIY Cc,rp,· concluso,y hnd,ll;IS of m:1111mat 

cumulative n,pact were not supporled by the ev.dence before the agency. wh,ch show,i l>a•rr l o lne environment. <'>Clullmq damage lo 

crucial fish haDitat that support iconic species like salmon and orcas. 

Army Corps' permit. Nationwide Perm I 48 (NWP 48) issued by the Trump administration in 2017. would have allowed an enormous 

expansion of an over $100 mil Ion dollar a year ondustry w1thoul sufhc,ent mar ne wildlife or waler quality protechons for u,ese unique a 1d 

sensilive ecosystems Aller rev,ewing the nlormation before the Corps, the court found that lhe evidence or environmental 1mpacls from 

shellfish aquacu ture (such as harm to eelgrass a crucial seagrass. and all me species that 1ely on it) cou d nol support the agen cy 's 

conclusion lhal al owing thousands of these operations would only have min imal impact 
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"Army Corps has fa led to protect pubhc waters from the harmful environmental impacts ot industrial shell! sh aquaculture for years. but 

now the agency must finally accept lhal this lype of aquacullure i$ nol benign and follow federal law· said Amy van Saun, senior 

attorney at CFS. based out of its Pacific Northwest office "We're rereved tha1 the court <li<I the right thing and prevented this unbridled 

expansion or ,ndustrial aquacullure at the expense of Washinglon·s wildlife and residents." 

lnduslr1a1 aquaculture already threatens Washington·s iconic. 111valuable shorehnes and bays. which are home to numerous marino 

species including endangered salmon. The expansion would have allowed she Irish aquaculture acreage to double to an estimated 72 300 

acres-or a third of all Washington shorelines- including critical spawning and feeding grounds for forage fish, tllfds, mvertebrales like 

Oungeoess crab and finfish like salmon and green sturgeon. 

As the evidence before the Army Corps showed many of these species rely on eelgrass and other aquatic vegetation . Eelgrass also helps 

10 mitigate me effects of chmate change on oceans. lndustnal shellfish aquaculture is known to reduce or eliminate eelgrass. 1nclud1no 

nuough the mdustry's intentional the use of pesticides Yel the new permit did not place any restrictions on impacts to eelgrass. through 

pesticide use or otherwise 

"As a business owner and lover of Witlapa Bay. and someone personally impacted by the sprayino of to•ic 11es11c1des on st,ellflst, beds, I 

am mrilled that the Corps will no longer be able 10 shirk its responsibility 10 evaluate peslic,de impacts to our Bay, as well as the massive 

expansion of mdustnal-scale clam and oyster aquaculture ove1 so much of the Bay.• said Frllzi Cohen, Pacific County resident, owner 

and proprietor of the Moby Dick Hotel on Willapa Bay. "The science shows that pesticides harm both the wildlife that ace exposed lo 

them and can st1ow up 111 the very oyslers that are being g1ow11 for people to eat, and lhe Cori>s must address this danger rn ,ts shellfisl• 

permi1t111g • 

The permil also failed to restrict the enormous use al plaslics by lhe 1ndust1y hke the 42.000 PVC tubes per acre that are covered rn 

plastic netting and used 10 grow geoducks (a type of clam grown almost exclusively tor the luxury export market) Neltmg can trap and 

entanole wildlile, and the plaslics break down mlo m,c,oplashcs that are ha2ardous to rnanne organisms. iru:luding lhe very shellfish 

being grown for human consumplion. 

The court found thal "the Corps acknowledged that re,ssuance of NWP 48 would t1awe foreseeable environmen1al impacts on the biotic 

and ab1otic components of coastal waters, the mlerhdal and subhdat habitats of fish. eelgrass. and birds, the ma1ine substrate, the 

balance between nalive and non-nalive spec,es. pollution and water qualily, chemistry, a11d slruclure but failed 10 describe much less 

quanl ty, these consequences • 

As a resull of the Corps' refusal to evaluate these various impacts and their cumulative impact, al the outset. as well as its reliance on 

cherry-p eked dala its adoption of NWP 48 in Washington was unlawful under 11,e National Environmental Polley Act and the Clean Water 

Act The court sel aside NWP 48 in Washington but 1s allowing limited addlllonal brief,ng on how lo revoke the general permit 
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UNITED STATES DISTRICT COURT 
WESTERN DISTRICT OF WASHINGTON 

AT SEATTLE 

THE COALITION TO PROTECT PUGET 
SOUND HABIT AT, 

Plaintiff, 

V. 

U.S. ARMY CORPS. OF ENGINEERS, et al., 

Defendants, 

and 

TAYLOR SHELLFISH COMPANY, INC., 

Intervenor - Defendant. 

CENTER FOR FOOD SAFETY, 

Plaintiff, 

V. 

U.S. ARMY CORPS OF ENGINEERS, et al., 

Defendants, 

and 

PACIFIC COAST SHELLFISH GROWERS 
ASSOCIATION, 

Intervenor - Def end ant. 

Case No. C16-0950RSL 

Case No. 17-1209RSL 

ORDER HOLDING NWP 48 
UNLAWFUL IN THE STATE OF 
WASHINGTON AND 
REQUESTING ADDITIONAL 
BRIEFING 

This matter comes before the Court on cross-motions for summary judgment filed by the 

parties and intervenors in the above-captioned matters. Dkt. # 36, # 44, and# 45 in C 16-
28 
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0950RSL; Dkt. # 31, # 43, and # 44 in Cl 7-l 209RSL. The Court has also considered the 

Swinomish Indian Tribal Community's submission in a related case, C18-0598RSL (Dkt. # 28). 

Plaintiffs challenge the U.S. Army Corps of Engineers' issuance of Nationwide Permit 48 

("NWP 48") authorizing discharges, structures, and work in the waters of the United States 

6 related to commercial shellfish aquaculture activities. Plaintiffs argue that the Corps failed to 

7 comply with the Clean Water Act ("CWA"), the National Environmental Policy Act ("NEPA"), 

8 and the Endangered Species Act ("ESA") when it reissued NWP 48 in 2017. They request that 

9 the decision to adopt NWP 48 in Washington 1 be vacated under the Administrative Procedures 

10 

11 

12 

13 

14 

15 

16 

17 

18 

Act ("AP A") and that the Corps be required to comply with the environmental statutes before 

issuing any new permits or verifications for commercial shellfish aquaculture in this State.2 

BACKGROUND 

The CWA authorizes the Army Corps of Engineers to issue permits for the discharge of 

dredged or fill material into the navigable waters of the United States. 33 U.S.C. § 1344(a). If the 

Corps determines that activities involving discharges of dredged or fill material "are similar in 

nature, will cause only minimal adverse environmental effects when performed separately, and 

19 
will have only minimal cumulative adverse effect on the environment/' it may issue general 

20 permits on a state, regional or nationwide basis permitting the activities for a five year period. 33 

21 

22 
1 The Coalition to Protect Puget Sound Habitat seeks to bar the use of NWP 48 only in Puget 

23 Sound. 

24 

25 

2 The Court finds that one or more members of plaintiff Center for Food Safety has/have 
standing to pursue the CWA, NEPA, and ESA claims based on their concrete, particularized, and 
imminent injuries arising from activities in Washington that are permitted under the 2017 version of 

26 NWP48. 

27 ORDER HOLDING NWP 48 UNLAWFUL 
IN THE STATE OF WASHINGTON AND 

28 REQUESTING ADDITIONAL BRIEFING - 2 
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U.S.C. § 1344(e). "[T]he CWA imposes substantive restrictions on agency action" (Greater 

Yellowstone Coalition v. Flowers, 359 F.3d 1257, 1273 (10th Cir. 2004)): if"the effect of a 

general permit will be more than minimal, either individually or cumulatively, the Corps cannot 

issue the permit" (Wyoming Outdoor Council v. U.S. Army Corps of Eng'rs, 351 F. Supp. 2d 

1232, 1255-57 (D. Wyo. 2005)). General permits often impose requirements and standards that 

7 govern the activities undertaken pursuant to the permit, but they relieve operators from the more 

8 burdensome process of obtaining an individual, project-based permit. 

9 

10 

11 

In 2017, the Corps reissued NWP 48, thereby authorizing "the installation of buoys, 

floats, racks, trays, nets, lines, tubes, containers, and other structures into navigable waters of the 

United States. This NWP also authorizes discharges of dredged or fill material into waters of the 
12 

13 United States necessary for shellfish seeding, rearing, cultivating, transplanting, and harvesting 

14 activities." NWP003034. The nationwide permit authorizes(a) the cultivation of nonindigenous 

15 

16 

17 

18 

shellfish species as long as the species has previously been cultivated in the body of water at 

issue, (b) all shellfish operations affecting ½ acre or less of submerged aquatic vegetation, and 

( c) theall operations affecting more than ½ acre of submerged aquatic vegetation if the area had 

19 
been used for commercial shellfish aquaculture activities at any point in the past 100 years. 

20 NWP003034-35.3 

21 

22 

23 

24 

25 

26 

In addition to the CW A's requirement that the Corps make "minimal adverse effect" 

findings before issuing a general permit, "NEPA imposes procedural requirements on federal 

agencies to analyze the environmental impact of their proposals and actions." O'Reilly v. U.S. 

3 The I 00-year look back provision was not in the 2012 version of NWP 48. 

27 ORDER HOLDING NWP 48 UNLAWFUL 
IN THE STATE OF WASHINGTON AND 

28 REQUESTING ADDITIONAL BRIEFING - 3 
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Army Corps of Engr's, 477 F.3d 225,228 (5th Cir. 2007). Federal agencies are required to do an 

2 environmental assessment ("EA") of their proposed action, providing a brief discussion of the 

3 

4 

5 

anticipated environmental impacts and enough evidence and analysis to justify a no-significant

impact determination. 40 C.F.R. § 1508.9. If the agency, after conducting an EA, is unable-to 

6 state that the proposed action "will not have a significant effect on the human environment," a 

7 more detailed and comprehensive environmental impact statement ("EIS") must be prepared. 40 

8 C.F.R. § 1508.11 and§ 1508.13.4 

9 

10 

11 

12 

13 

The Corps' EA regarding the 2017 reissuance ofNWP 48 is presented in a Decision 

Document dated December 21, 2016. NWP003034-3116. An additional condition was later 

imposed by the Seattle District through its Supplemental Decision Document dated March 19, 

2017. COE 127485-611. The Court has considered both Decision Documents to the extent they 

14 reflect the Corps' analysis of the anticipated environmental impacts of issuing the nationwide 

15 permit and imposing the additional regional condition. The Decision Documents set forth the 

16 
Corps' discussion of anticipated environmental impacts and the evidence and analysis justifying 

17 

18 
its determination "that the issuance of [NWP 48] will not have a significant impact on the quality 

19 
of the human environment," making an EIS unnecessary under NEPA. NWP003106. The 

20 Decision Documents also reflect the Corps' determination that the "activities authorized by 

21 [NWP 48] will result in no more than minimal individual and cumulative adverse effects on the 

22 aquatic environment" for purposes of the CW A. NWP003 l 07. The Seattle District, for its part, 

23 

24 
concluded that if it added. a regional condition preventing the commercial harvest of clams by 

25 4 "Impact" and "effect" are used interchangeably in the regulations and are deemed synonymous. 
26 40 C.F.R. § 1508.8. 

27 ORDER HOLDING NWP 48 UNLAWFUL 
IN THE STA TE OF WASHINGTON AND 

28 REQUESTING ADDITIONAL BRIEFING - 4 
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means of hydraulic escalator equipment and evaluated proposed activities as they were verified 

2 under the reissued permit, the effects of the permitted activities would be individually and 

3 

4 

5 

cumulatively minimal. COE 127592-93. 

Plaintiffs argue that these conclusions must be invalidated under the AP A because the . 

6 record does not support the Corps' conclusions regarding the environmental effects of individual 

7 shellfish aquaculture activities or their cumulative impacts and the EA does not accurately 

8 

9 

IO 

11 

describe the anticipated environmental impacts of NWP 48 or otherwise justify a no-significant

impact determination. Under the APA, a reviewing court must set aside agency actions, findings, 

or conclusions that are "arbitrary, capricious, an abuse of discretion, [] otherwise not in 

accordance with law" or "without observance of procedure required by law." 5 U.S.C. 
12 

13 § 706(2)(A) and (D). Agency action is arbitrary and capricious "if the agency has relied on 

14 factors which Congress has not intended it to consider, entirely failed to consider an important 

15 

16 

17 

18 

aspect of the problem, offered an explanation for its decision that runs counter to the evidence 

before the agency, or is so implausible that it could not be ascribed to a difference in view or the 

product of agency expertise." Motor Vehicle Mfrs. Ass'n v. State Farm Mut. Auto. Ins. Co., 463 

19 
U.S. 29, 43 (1983). Although agency predictions within the agency's area of expertise are 

20 entitled to the highest deference, they must nevertheless have a substantial basis in fact. Ctr. for 

21 

22 

23 

24 

25 

26 

Biological Diversity v. Zinke, 900 F.3d 1053, 1067 (9th Cir. 2018). In determining whether a 

decision is supported by substantial evidence in the record, the Court will not substitute its own 

judgment for that of the agency but rather considers whether the decision is based on relevant 

evidence that a reasonable mind might accept as adequate to support the agency's conclusion. 

27 ORDER HOLDING NWP 48 UNLAWFUL 
IN THE STA TE OF WASHINGTON AND 

28 REQUESTING ADDITIONAL BRIEFING - 5 



R03516

1 

2 

3 

4 

5 

Case 2:17-cv-01209-RSL Document 65 Filed 10/10/19 Page 6 of 24 

San Luis & Delta-Mendota Water Auth. v. Jewell, 747 F.3d 581 , 601 (9th Cir. 2014).5 

DISCUSSION 

Having reviewed the submissions of the parties and the administrative record, and having 

heard the arguments of counsel, the Court finds that there is insufficient evidence in the record to 

6 support the agency's conclusion that the reissuance ofNWP 48 in 2017 would have minimal 

7 individual and cumulative adverse impacts on the aquatic environment for purposes of the CWA 

8 and that the Corps' environmental assessment does not satisfy NEPA's requirements. Although 

9 the minimal impacts finding is repeated throughout the Corps' Decision Document (see 

10 

11 
NWP003038, NWP003045-46, NWP003049, NWP003051 , NWP003091, NWP003107), it is 

based on little more than ( l) selectively chosen statements from the scientific literature, (2) the 
12 

13 imposition of general conditions with which all activities under nationwide permits must 

14 comply, and (3) the hope that regional Corps districts will impose additional conditions and/or 

15 

16 

17 

18 

19 

require applicants to obtain individual permits if necessary to ensure that the adverse impacts 

will be minimal. Each of these considerations is discussed below. 

(1) Effects Analysis 

At various points in its analysis, the Corps acknowledges that commercial shellfish 

20 aquaculture activities can have adverse environmental impacts. See NWP003040 ( commercial 

21 

22 

23 

25 

5 Plaintiffs also argue that the agency action should be invalidated because the Corps (a) failed to 
analyze a reasonable range of alternative actions in the EA, (b) failed to allow for meaningful public 
participation, and (c) failed to re-initiate consultation with expert wildlife agencies under the ESA when 
the 2017 version of NWP 48 was modified to increase the acreage on which commercial shellfish 

24 production was authorized, failed to incorporate assumed conservation measures and conditions, and 
failed to analyze the impacts of pesticides on endangered species. Because the Court finds that the Corps 
violated the CW A and NEPA, it has not considered these alternative theories for why NWP 48 should 

26 be invalidated. 

27 ORDER HOLDING NWP 48 UNLAWFUL 
IN THE STA TE OF WASHINGTON AND 

28 REQUESTING ADDITIONAL BRIEFING - 6 
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shellfish aquaculture activities "have some adverse effects on the biotic and abiotic components 

of coastal waters, including intertidal and subtidal areas"); Id. (noting that "at a small spacial 

scale (e.g., the site directly impacted by a specific aquaculture activity) there will be an adverse 

effect."); NWP003041 (acknowledging "some impacts on intertidal and subtidal habitats, fish, 

eelgrass, and birds"); NWP003042 (recognizing that "commercial shellfish aquaculture activities 

do have some adverse effects on eelgrass and other species that inhabit coastal waters"); COE 

127559 (stating that "marine debris is a serious impact on the marine environment"); COE 

127570 (acknowledging "potential adverse impacts" to riffle and pool complexes); COE 127584 

(noting that"[ c ]ommercial shellfish aquaculture activities can result in conversion of substrates 

( e.g. mudflats to gravel bars), impacts to submerged aquatic vegetation, alteration in aquatic 

communities from native to non-native shellfish species, and water quality impacts from harvest 

activities"). It concludes that these impacts are no more than minimal, however, (a) when 

considered on a landscape rather than a site-by-site scale, (b) because the relevant ecosystems 

are resilient, and ( c) because the impacts are "relatively mild" in comparison "to the disturbances 

and degradation caused by coastal development, pollution, and other human activities in coastal 

areas." NWP003040 and NWP003044. 

(a) Scale oflmpacts Evaluation 

In determining the potential effects of a proposed discharge of dredged or fill material in 

an aquatic environment, the Corps is required to determine the nature and degree of the 

environmental impact the discharge will have, both individually and cumulatively. 

"Consideration shall be given to the effect at the proposed disposal site of potential changes in 

substrate characteristics and elevation, water or substrate chemistry, nutrients, currents, 

ORDER HOLDING NWP 48 UNLAWFUL 
IN THE STA TE OF WASHINGTON AND 
REQUESTING ADDITIONAL BRIEFING - 7 
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circulation, fluctuation, and salinity, on the recolonization and existence of indigenous aquatic 

organisms or communities." 40 C.F.R. § 230.1 l(e) (emphasis added). Ignoring or diluting site

specific, individual impacts by focusing solely on a cumulative, landscape-scale analysis is not 

consistent with the governing regulations. 

(b) Resilient Ecosystems 

The Decision Document issued by Corps Headquarters acknowledges that "[t]he effects 

of commercial shellfish aquaculture activities on the structure, dynamics, and functions of 

marine and estuarine waters are complicated, and there has been much discussion in the 

scientific literature on whether those effects are beneficial or adverse." NWP003040. Relying in 

large part on a paper published by Dumbauld and McCoy for the U.S. Department of Agriculture 

in 2015, the Corps concluded that the individual and cumulative impacts of the activities 

authorized by NWP 48 would be minimal "because the disturbances caused by these activities 

on intertidal and subtidal ecosystems are temporary and those ecosystems have demonstrated 

their ability to recover from those temporary disturbances." NWP003045-46.6 

6 The Corps also cites a 2009 paper co-written by Dumbauld, which it describes as "a review of 
empirical evidence of the resilience of estuarine ecosystems and their recovery (including the recovery 
of eelgrass) after disturbances caused by shellfish aquaculture activities." NWP003044. The Corps relies 
on the 2009 Dumbauld paper to support its conclusion that commercial shellfish production can have 
beneficial impacts on some aspects of the aquatic environment. See NWP003406 ("Many species co
exist with commercial shellfish aquaculture activities and many species benefit from these activities."); 
NWP003086 (noting improved water and habitat quality at moderate shellfish population densities); 
NWP003087 ("Activities authorized by this NWP may alter habitat characteristics of tidal waters. Some 
species of aquatic organisms will benefit from those changes, while others will be adversely affected."); 
NWP003 l 04 ("Sessile or slow-moving animals in the path of discharges of dredged or fill material and 
aquaculture equipment may be destroyed. Some aquatic animals may be smothered by the placement of 
fill ma~erials. Some aquatic organisms will inhabit the physical structure created by equipment used for 
commercial shellfish aquaculture activities."). The fact that there are environmental winners and losers 
when activities authorized under NWP 48 are undertaken does not resolve the issue of whether the 

ORDER HOLDING NWP 48 UNLAWFUL 
IN THE STA TE OF WASHINGTON AND 
REQUESTING ADDITIONAL BRIEFING - 8 
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Dumbauld and McCoy's research cannot justify such a broad, sweeping conclusion 

regarding the resilience of entire ecosystems in both the intertidal and subtidal zones. According 

to the Corps' own summary of the paper, the authors evaluated only the effects of oyster 

aquaculture activities on submerged aquatic vegetation. NWP003044. The paper itself shows 

that Dumbauld and McCoy were studying the effects of intertidal oyster aquaculture on the 

seagrass Zostera marina. There is no discussion of the impacts on other types of aquatic 

vegetation, on the benthic community, on fish, on birds, on water quality/chemistry/structures, or 

on substrate characteristics. There is no discussion of the subtidal zone. There is no discussion 

regarding the impacts of plastic use in shellfish aquaculture and only a passing reference to a 

possible side effect of pesticide use. The Corps itself does not remedy these deficiencies: 

although it identifies various resources that will be adversely impacted by issuance of the 

national permit (along with resources that may benefit from shellfish production), it makes 

virtually no effort to characterize the nature or degree of those impacts. The Decision 

Document's "Impact Analysis" consists of little more than an assurance that district engineers 

will consider the direct and indirect effects caused by the permitted activity on a regional or 

case-by-case basis. NWP003073-74. 

proposed agency action has more than minimal impacts or obviate the need for a "hard look" at all 
impacts, beneficial and adverse. Native Ecosys. Council v. U.S. Forest Serv., 428 F.3d 1233, 1238-39 
(9th Cir. 2005). The 2009 review clearly shows, and the Corps acknowledges, that at least some aquatic 
species and characteristics are adversely affected by commercial shellfish aquaculture. The Ninth 
Circuit, faced with a similar situation under NEPA, noted that "even ifwe had some basis for assuming 
that [the agency's] implementation of the Bi Op would have exclusively beneficial impacts on the 
environment, we would still lack a firm foundation for holding that [the agency] need not prepare an EA 
and, if necessary, an EIS." San Luis & Delta-Mendota Water Auth. v. Jewell, 747 F.3d 581,652 n.52 
(9th Cir. 2014). 

ORDER HOLDING NWP 48 UNLAWFUL 
IN THE STATE OF WASHINGTON AND 
REQUESTING ADDITIONAL BRIEFING - 9 
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Under the CW A, the Corps must find that the proposed activity '~will cause only minimal 

adverse environmental effects when performed separately. and will have only minimal 

cumulative adverse effect on the environmene• before it issues a general permit. 33 U.S.C. 

§ 1344(e). Under NEPA, the Corps is required to "[b]riefly provide sufficient evidence and 

analysis for determining whether to prepare an environmental impact statement or a finding of 

7 no significant impact." 40 C.F.R. § 1508.9(a)(l). The agency is required to take a "hard look" at 

8 the likely environmental impacts of the proposed action and prepare an EA to determine whether 

9 the impacts are significant enough to necessitate the preparation of an EIS. Native Ecosys. 

10 

11 
Council, 428 F.3d at 1238-39. The analysis, though brief, "must be more than perfunctory" and 

must be based on "some quantified or detailed information; ... [g]eneral statements about 
12 

13 possible effects and some risk do not constitute a hard look absent a justification regarding why 

14 more definitive information could not be provided." Klamath-Siskiyou Wildlands Ctr. v. Bureau 

15 

16 

17 

18 

of Land Mgmt., 387 F.3d 989, 993-94 (9th Cir. 2004) (alteration in original, citations omitted). 

In this case, the Corps acknowledged that reissuance ofNWP 48 would have foreseeable 

environmental impacts on the biotic and abiotic components of coastal waters, the intertidal and 

19 
subtidal habitats of fish, eelgass, and birds, the marine substrate, the balance between native and 

20 non-native species, pollution, and water quality, chemistry, and structure, but failed to describe, 

21 

22 

23 

24 

25 

26 

27 

28 

much less quantify, these consequences. The Corps cites the two Dumbauld papers for general 

statements regarding the positive or negative effects of shellfish aquaculture on certain aquatic 

resources or characteristics (focusing on seagrass), but it makes no attempt to quantify the 

effects or to support its conclusion that the effects are no more than minimal. 

Even if the health and resilience of seagrass were the only concern - and, as discussed 

ORDER HOLDING NWP 48 UNLAWFUL 
IN THE STATE OF WASHINGTON AND 
REQUESTING ADDITIONAL BRIEFING - I 0 
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above, it is not - the 2015 Dumbauld and McCoy paper cannot reasonably be interpreted as 

2 evidence that seagrass is only minimally impacted by commercial shellfish aquaculture. As 

3 

4 

5 

noted above, the paper evaluated only the effect of oyster aquaculture. In that context, it 

recognized the research suggesting that oyster aquaculture has direct impacts on native 

6 seagrasses at the site of the activity and in short temporal spans. These impacts are then "ignored 

7 by both Dumbauld and the Corps in favor of a landscape, cumulative analysis which, as 

8 discussed above, is inadequate. Just as importantly, NWP 48 authorizes the discharge of dredged 

9 
and fill material from not only oyster operations, but also from mussel, clam, and geoduck 

IO 

11 
operations carried out on bottom substrate, in containers, and/or on rafts or floats. Thus, 

Dumbauld and McCoy did not evaluate, and drew no conclusions regarding, the impact that 
12 

13 many of the activities authorized by NWP 48 would have on seagrass (much less other aquatic 

I 4 resources). The Seattle District, for its part, acknowledged the breadth of species and cultivation 

15 

16 

17 

18 

19 

techniques that are encompassed in the phrase "commercial shellfish aquaculture." A draft 

cumulative impact assessment generated in February 2017 dedicated twenty-five pages to 

discussing the wide range of work and activities covered by NWP 48 and noting the species

dependent variability in cultivation techniques, gear, and timing. COE 125591-616.7 These 

20 variations gave rise to a wide array of effects on the aquatic habitat (COE 125635-36), none of 

21 

22 

23 

24 

25 

which is acknowledged or evaluated in the national Decision Document. In its Supplement, the 

Seattle District noted: 

1 The Corps acknowledges that the draft regional impact assessment "was a NEPA-level 
analysis," but faulted the author because that level of analysis should be performed by Headquarters for 
a nationwide permit. COE 125856. No comparable analysis is included in the national Decision 

26 Document, however. 

27 ORDER HOLDING NWP 48 UNLAWFUL 
IN THE STA TE OF WASHINGTON AND 
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The impacts to eelgrass from aquaculture can be temporary, depending on the 

activity, because the habitat conditions themselves (elevation, water quality, etc.) 

are not permanently altered which allows eelgrass to eventually recover given 

sufficient time. In Washington State, the timeframe for recovery has been 

documented to be about 5 years depending on the activity and other factors. For 

example, when a geoduck farm is seeded it is· covered with tubes and nets fo~ 2 or 

more years and then the tubes and nets are removed until harvest, 3-5 years later. 

The eelgrass would have died back under the nets, had a chance to return when 

nets were removed, and then eelgrass is disturbed/removed again when harvest 

occurs. While this process allows for eelgrass return at the site, the frequency of 

disturbance and relatively long recovery times result in a local habitat condition 

where eelgrass more often than not is either not present or present at a much 

reduced functional state. This effect would persist as long as aquaculture is 

occurring at the site. In some cases, such as when nets are placed over planted 

clam beds, any eelgrass is likely to be permanently smothered and not recover. 

This is because of the permanence of the nets, which are only removed between 

harvest and the next planting cycle. The time between harvest and planting may 

only be a matter of weeks or months. Other impacts are discussed in the national 

decision document. This existing cycle of impacts to eelgrass represents the 

existing environment from aquaculture activities authorized under NWP [ 48] 2012; 

and these or similar effects may continue if verification under NWP 48 2017 is 

requested and received. 

COE 127587-88. 

Agency predictions within their areas of expertise are entitled to the highest deference, 

but they must have a substantial basis in fact. The Corps recognized that certain shellfish 

22 operations would displace eelgrass entirely for extended periods of time. In some cases, nets are 

23 

24 

25 

used to smother the vegetation, precluding any chance of recovery. Where smothering nets are 

not in use, the eelgrass may recover to some extent, but was not likely to return to is full 

functional state before being disturbed and/or removed again for the next harvest or seeding 
26 

27 ORDER HOLDING NWP 48 UNLAWFUL 
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activity. The impacts of commercial shellfish aquaculture on eelgrass (and presumably on all 

species that rely on eelgrass) would continue as long as the permitted activity continued. Under 

the 2017 version of NWP 48, a significant number of additional acres that were not cultivated 

under the 2012 NWP could be put into shellfish aquaculture if the area had been commercially 

6 productive during the past 100 years. See COE 118145-49; COE 127584. Any such "reopened" 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

beds could result in additional losses of seagrass and the benefits it provides. COE 127589 

("[F]or many current operations, verification under NWP 2017 will create no appreciable change 

to the baseline environmental conditions, and the impacts will be minimal both individually and 

cumulatively.8 For other operations, however, activities may create a change in current 

conditions, for example if activities are proposed on land populated with recovered eelgrass."). 

The national Decision Document does not quantify the periodic and permanent losses of 

seagrass9 or the impact on the wider aquatic environment. A reasonable mind reviewing the 

8 By quoting this portion of the Seattle District Supplement, the Court is not adopting its 
reasoning. National, regional, and state permits issued under the authority of the CWA last for only five 
years. When a NWP is reissued, the environmental impacts of the agency action logically include all 
activities conducted under the auspices of the permit, regardless of whether those operations are brand 
new or are simply "verified" as covered by the reissued NWP. The governing regulations expressly 
impose upon the Corps the obligation to consider the ongoing effects of past actions when conducting a 
cumulative impacts analysis. 40 C.F.R. § 1508.7. See Ohio Valley Envtl. Coalition v. Hurst, 604 F. 
Supp. 2d 860, 886-87 (S.D. W. Va. 2009) (rejecting the Corps' post hoc rationalization that past 
authorizations of moutaintop mining had no continuing effects and noting that, in the court's "common 
sense judgment," "[t]hese losses and impacts do not exist in a vacuum; they are not corrected or cured 
every five years with the renewal of a new nationwide permit. Nor do these accumulated harms become 
the baseline from which future impacts are measured. Before authorizing future activities with such 
tremendous impacts, the Corps must at least consider the present effects of past activities .... "). 

9 The cumulative impacts of reissuing NWP 48 are to be analyzed in accordance with 40 C.F .R. 
§ 230.7(b)(3), pursuant to which the Corps must predict "the number of activities expected to occur until 
the general permit expires." NWP003043. The Corps' estimates of how many acres are likely to be 
cultivated under the reissued national permit vary widely, however. The estimate provided in Section 
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record as a whole would not accept Dumbauld and McCoy's limited findings regarding the 

landscape-level impact of oyster cultivation on a species of seagrass in the intertidal zone as 

support for the conclusion that entire ecosystems are resilient to the disturbances caused by 

shellfish aquaculture or that the-impacts of those operations were either individually or 

cumulatively minimal. 

(c) Impacts of Other Human Activity 

Although the Corps does not rely on this line of reasoning in opposing plaintiffs' motions 

for summary judgment, its Decision Document is replete with various forms of the following 

statement: "[c]ommercial shellfish aquaculture activities are a minor subset of human activities 

that affect coastal intertidal and subtidal habitats and contribute to cumulative effects to those 

13 coastal habitats." NWP003041. See also NWP003040; NWP003042-44; NWP003061; 

14 NWP003068; NWP003075-76; NWP003081; NWP003083-85. To the extent the Corps' 

15 

16 

17 

18 

19 

20 

21 

minimal impacts determination is based on some sort of comparison between the environmental 

impacts of shellfish aquaculture and the environmental impacts of the rest of human activity (see 

7 .2.2 of the Decision Document states that NWP 48 will be utilized 1,625 times over the five-year 
period, resulting in impacts to approximately 56,250 acres of water. NWP003098. Those numbers are 
reportedly based on past uses of the NWP plus an estimate of the number of activities that did not 
require pre-construction notification and were not voluntarily reported to the Corps district. Id. 
According to the Seattle District, however, over 56,000 acres of marine tidelands were permitted under 

23 

24 

25 

22 the 2012 version ofNWP 48 in Washington State alone, and that number was only going to increase 
under the 2017 version. COE 127590. Recognizing the long history of commercial shellfish operations 
in the State's waters and the 100-year look back for identifying-"existing" operations, the Seattle 
District estimated that 72,300 acres of Washington tidelands could be authorized for commercial 
shellfish production under the 2017 NWP 48. COE 127590-92. Thus, even if Headquarters had 
attempted to quantify the proposed action's impacts on seagrass ( or any other aquatic resource) before 
reissuing NWP 48, its data regarding past uses of the permit was incorrect and its estimates of future 

26 uses are suspect. 

27 ORDER HOLDING NWP 48 UNLAWFUL 
IN THE STA TE OF WASHINGTON AND 

28 REQUESTING ADDITIONAL BRIEFING - 14 



R03525

2 

3 

4 

5 

Case 2:17-cv•01209-RSL Document 65 Filed 10/10/19 Page 15 of 24 

NWP003046 ( commercial shellfish aquaculture activities ''cause far less change to the 

environmental baseline than the adverse effects caused by development activities, pollution, and 

changing hydrology that results from the people living and working in the watersheds that drain 

to coastal waters ... "); NWP003078 ("[T]here are many categories of activities that contribute 

6 to cumulative effects to the human environment. The activities authorized by this NWP during 

7 the 5-year period it will be in effect will result in no more than minimal incremental 

8 contributions to the cumulative effects to these resource categories."); NWP003081 ("The 

9 activities authorized by this NWP will result in a minor incremental contribution to the 
10 

11 
cumulative effects to wetlands, streams, and other aquatic resources in the United States 

because, as discussed in this section, they are one category of many categories of activities that 
12 

13 affect those aquatic resources.")), the analysis is inadequate. NEPA and the CWA were enacted 

14 because humans were adversely affecting the environment to a noticeable and detrimental extent. 

15 See 42 U.S.C. § 4331(a) (Congressional recognition of"the profound impact of man's activity 

16 

17 

18 

19 

on the interrelations of all components of the natural environment"); 33 U.S.C. § 1251(a) ("The 

objective of [the CW A] is to restore and maintain the chemical, physical, and biological integrity 

of the Nation's waters."). Noting that a particular environmental resource is degraded is not an 

20 excuse or justification for further degradation. The Corps must analyze the individual and 

21 cumulative impacts of the proposed activity against the environmental baseline, not as a 

22 percentage of the decades or centuries of degrading activities that came before. 

23 

24 

25 

The Corps makes a similarly untenable argument whenever the use of pesticides in a 

shellfish operation permitted under NWP 48 is discussed. While acknowledging that these 

26 substances are used and released into the environment during permitted activities, the Corps 

27 

28 

ORDER HOLDING NWP 48 UNLAWFUL 
IN THE ST A TE OF WASHINGTON AND 
REQUESTING ADDITIONAL BRIEFING - 15 



R03526

2 

3 

4 

5 

Case 2:17-cv-01209-RSL Document 65 Filed 10/10/19 Page 16 of 24 

declines to consider the environmental impacts of pesticides because they are regulated by some 

other entity. See NWP003077. Even if the Corps does not have jurisdiction to permit or prohibit 

the use of pesticides, it is obligated to consider "other past, present, and reasonably foreseeable 

future actions regardless of what-agency (Federal or non-Federal) or person undertakes such 

6 other actions." NWP003074 (quoting 40 C.F.R. § 1508.7). The Corps' decision to ignore the 

7 foreseeable uses and impacts of pesticides in the activities it permitted on a nationwide basis 

8 does not comport with the mandate of NEPA or with its obligations under the CW A. Having 

9 eschewed any attempt to describe the uses of pesticides in commercial shellfish aquaculture or to 
10 

11 

12 

13 

14 

15 

16 

17 

18 

analyze their likely environmental impacts, the decision to permit such activities through NWP 

48 cannot stand. 

(2) General Conditions of NWP 48 

In making its minimal impact determinations, the Corps relied in part on the general 

conditions imposed on all nationwide permits. NWP003072. According to the Corps, the 

prohibitions it has imposed against impacts on the life cycle movements of indigenous aquatic 

species (general condition 2), spawning areas (general condition 3), migratory bird breeding 

19 
areas (general condition 4), concentrated shellfish beds (general condition 5), and endangered or 

20 threatened species (general condition 18), and the requirements that permittees use non-toxic 

21 

22 

23 

24 

25 

materials (general condition 6) and confer with other regulatory agencies as needed (general 

condition 19) will ensure that the individual and cumulative environmental effects of NWP 48 

are minimal. Even if the Court were to assume that the general conditions will be universally 

heeded, regulatory fiat does not satisfy NEPA's requirement that the EA contain "sufficient 

26 
evidence and analysis for determining whether to prepare an environmental impact statement or 

27 ORDER HOLDING NWP 48 UNLAWFUL 
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a finding ofno significant impact." 40 C.F.R. § 1508.9(a)(l). The general conditions are just 

that: general. They apply to all NWPs and do not reflect a "hard look" at the environmental 

sequellae of commercial shellfish aquaculture. For purposes of the CWA, the general conditions 

on which the Corps relies do not necessarily prohibit substantial impacts: general condition 3, 

for example, precludes the most destructive of activities in spawning areas but leaves 

7 unregulated many activities that could significantly impact those areas. In addition, the general 

8 

9 

10 

11 

12 

13 

conditions relate to only some of the environmental resources the Corps acknowledges are 

impacted by the permitted activities and do not address the cumulative impacts of commercial 

shellfish aquaculture at all. 40 C.F .R. § 1508. 7 ("Cumulative impacts can result from 

individually minor but collectively significant actions taking place over a period of time."). 

The Court does not intend to suggest, and is not suggesting, that the general terms and 

14 conditions imposed on a nationwide, regional, or state permit cannot be relevant to and 

15 

16 

17 

18 

19 

20 

21 

supportive of a finding of minimal impacts. They are simply too general to be the primary "data" 

on which the agency relies when evaluating the impacts of the permitted activities. 

(3) Regional Conditions and District Engineers 

Any permit authorizing activities on a nationwide level runs the risk of sanctioning 

activities that have more than minimal environmental impacts. In order to safeguard against that 

risk, regional district engineers have the discretionary authority to modify, suspend, or revoke 

22 the NWP within a particular region or class of waters, to add regional conditions to the NWP, to 

23 

24 

25 

impose special conditions on a particular project, and/or to require an applicant to seek an 

individual permit. NWP003037 (citing 33 C.F.R. §§ 330.4(e) and 330.5). Although permittees 

26 may generally proceed with activities authorized by an NWP without notifying the district 

27 ORDER HOLDING NWP 48 UNLAWFUL 
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engineer, (33 C.F.R. § 330.l(e)(l)), general condition 18(c) requires the submission of a pre-

2 construction notification ("PCN") if the proposed activity may affect or is in the vicinity of a 

3 

4 

5 

6 

7 

species listed or habitat designated as critical under the ESA. Because all aquaculture operations 

in the State of Washington occur in waters where there are threatened/endangered species and/or 

critical habitat, applicants who seek to operate under the auspices ofNWP 48 in this State must 

submit a PCN and obtain a "verification" that the activity falls within the terms of the permit and 

8 that the requirements of the ESA have been satisfied. COE 127592. "For a project to qualify for 

9 

IO 

11 

12 

13 

14 

15 

16 

17 

18 

verification under a general permit, a Corps District Engineer must conclude that it complies 

with the general permit's conditions, will cause no more than minimal adverse effects on the 

environment, and will serve the public interest." Sierra Club v. U.S. Army Corps ofEn~'rs, 803 

F.3d 31, 39 (D.C. Cir. 2015) (citing 33 C.F.R. §§ 330.l(e)(2), 330.6(a)(3)(i)). 

There is nothing arbitrary, capricious, or unlawful about having the regional district 

engineer review site-specific proposals to "cement [Headquarters'] determination that the 

projects it has authorized will have only minimal environmental impacts." Ohio Valley Envtl. 

Coalition v. Bulen, 429 F.3d 493, 501 (4th Cir. 2005). Tiering the review and decision-making 

19 
tasks is permissible, but there must be a national decision document that actually evaluates the 

20 impacts of the proposed activity in light of any regional conditions imposed. The problems here 

21 are that the Corps' minimal impact determinations were entirely conclusory and the regional 

22 conditions that it assumed would minimize impacts were not in place at the time NWP 48 was 

23 

24 

25 

adopted. The record is devoid of any indication that the Corps considered regional data, 

catalogued the species in and characteristics of the aquatic environments in which commercial 

26 
shellfish aquaculture activities occur, considered the myriad techniques, equipment, and 

27 ORDER HOLDING NWP 48 UNLAWFUL 
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materials used in shellfish aquaculture, attempted to quantify the impacts the permitted activity 

2 would likely have on the identified species and characteristics, or evaluated the impacts of the 

3 

4 

5 

as-yet-unknown regional conditions. 

Faced with incredible diversity in both the environment and the activities permitted under 

6 NWP 48, the Corps effectively threw up its hands and turned the impact analyses over to the 

7 district engineers. The "Impact Analysis" section of the national Decision Document simply 

8 

9 

10 

11 

reiterates the district engineer's powers to revoke, modify, or condition the NWP and directs the 

district engineers to make minimal adverse environmental effects determinations after 

considering certain factors. NWP003073-74. Its "Cumulative Effects" analysis bluntly 

acknowledges that "[i]t is not practical or feasible to provide quantitative data" regarding the 
12 

13 cumulative effects ofNWP 48 other than the estimated number of times the permit will be used. 

14 NWP00308 l. 

15 

16 

17 

18 

Because a nationwide analysis was impossible, the task of conducting a cumulative 

impacts analysis in specific watersheds was devolved to the district engineers. NWP003077. 

Even where adverse impacts are acknowledged, the Corps ignores its obligation to analyze and 

19 
quantify them, instead relying on the district engineers to perform the analysis on a project-by-

20 project basis. In the context of the public interest discussion regarding impacts to fish and 

21 wildlife, for example, the Corps recognizes that NWP 48 may "alter the habitat characteristics of 

22 tidal waters," that "[s]ome species of aquatic organisms will benefit from those changes, while 

23 

24 

25 

26 

other species will be adversely affected," and that equipment used in commercial shellfish 

operations may impede bird feeding activities and trap birds." NWP003087. It then states: 

The pre-construction notification requirement[] provides the district engineer with 

27 ORDER HOLDING NWP 48 UNLAWFUL 
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an opportunity to review those activities and assess potential impacts on fish and 

wildlife values and ensure that the authorized activity results in no more than 

minimal adverse environmental effects. 

4 Id. This abdication of responsibility is not authorized under the CWA or NEPA. 10 

5 

6 

7 

8 

9 

IO 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

As discussed in the preceding sections, Headquarters' prediction that the issuance of 

NWP 48 would have minimal individual and cumulative impacts on the environment, though 

repeatedly stated in the Decision Document, is not based on relevant evidence that a reasonable 

mind might accept as adequate to support the agency's conclusion, and the inclusion of general 

permit conditions does not obviate the need to analyze the impacts of proposed federal action. 

Thus, the Corps' impact analyses are based in large part on the hope that district engineers will 

mitigate any adverse environmental effects by revoking NWP 48, imposing regional or project

based conditions, and/or requiring an applicant to seek an individual permit. In this context, the 

Court finds that the Corps may not rely solely on post-issuance procedures to make its pre

issuance minimal impact determinations. See Bulen, 429 F.3d at 502 ("We would have 

substantial doubts about the Corps' ability to issue a nationwide permit that relied solely on post-

10 The Corps' analysis with regards to plastic debris discharged into the marine environment is 
even more problematic. The Corps acknowledges the many public comments raising concerns about the 
introduction of plastics into the marine food web, but relies on the fact that "[ d]ivision engineers can 
impose regional conditions to address the use of plastics" in response to these concerns. NWP003402. 
The Seattle District, for its part, declined to quantify the impact of plastics, instead noting that "it would 
not be a practicable solution to regionally condition NWP 48 to not allow the use of PVC and HOPE 
gear as there are no current practicable alternatives to use of the materials." COE 127559. The CWA 
requires the Corps to make minimal adverse effect findings before issuing a general permit. If, as 
appears to be the case with regards to the discharge of plastics from the permitted operations, the Corps 
is unable to make such a finding, a general permit cannot issue. The Corps has essentially acknowledged 
that it needs to individually evaluate the impacts of a particular operation, including the species grown, 
the cultivation techniques/gear used, and the specific location, before it can determine the extent of the 
impacts the operation will have. 
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issuance, case-by-case determinations of minimal impact, with no general pre-issuance 

determinations. In such a case, the Corps' 'determinations' would consist of little more than its 

own promise to obey the law."). 

. CONCLUSION 

A nationwide permit can be used to authorize activities involving the discharge of 

7 dredged or fill material only if the Corps makes a determination that the activity will have only 

8 minimal individual and cumulative adverse effects on the environment. In issuing NWP 48, the 

9 
Corps has opted to interpret the "similar in nature" requirement of 33 U.S.C. § 1344(e)(l) 

10 

11 

12 

13 

14 

15 

16 

17 

18 

broadly so that all commercial shellfish aquaculture activities in the United States could be 

addressed in a single nationwide permit. That choice has made assessing the impacts of disparate 

operations difficult: the Corps essentially acknowledges that the permitted activity is performed 

in such different ways and in such varying ecosystems that evaluating impacts on a nationwide 

level is nearly impossible. It tries to avoid its "statutory obligations to thoroughly examine the 

environmental impacts of permitted activities" by promising that the district engineers will do it. 

Hurst, 604 F. Supp. 2d at 901-02. The Court finds that the Corps has failed to adequately 

19 
consider the impacts of commercial shellfish aquaculture activities authorized by NWP 48, that 

20 

21 

22 

23 

24 

25 

its conclusory findings of minimal individual and cumulative impacts are not supported by 

substantial evidence in the record, and that its EA does not satisfy the requirements of NEPA 

and the governing regulations. 

For all of the foregoing reasons, plaintiffs' motions for summary judgment (Dkt. # 36 in 

C16-0950RSL and Dkt. # 31 in Cl 7-1209RSL) are GRANTED and defendant's and intervenors' 

26 cross-motions (Dkt. # 44 and# 45 in C16-0950RSL and Dkt. # 43 and# 44 in Cl 7-1209RSL) 
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are DENIED. The Corps' issuance of a nationwide permit, at least with respect to activities in 

2 the waters of the State of Washington, was arbitrary and capricious and not in accordance with 

3 

4 
NEPA or the CWA. Pursuant to 5 U.S.C. § 706(2), the Court holds unlawful and sets aside NWP 

48 insofar as it authorizes activities in Washington. 
5 

6 
The only remaining issue is whether NWP 48 should be vacated outright to the extent it 

7 has been applied in Washington, thereby invalidating all existing verifications, or whether equity 

8 requires that the permit be left in place while the agency performs an adequate impact analysis 

9 and environmental assessment to correct its unlawful actions. Idaho Farm Bureau Fed'n v. 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Babbitt, 58 F.3d 1392, 1405 (9th Cir. 1995). 

Although not without exception, vacatur of an unlawful agency action normally 

accompanies a remand. Alsea Valley All. v. Dep't of Commerce, 358 F.3d 1181, 

1185 (9th Cir. 2004 ). This is because "[ o ]rdinarily when a regulation is not 

promulgated in compliance with the APA, the regulation is invalid." Idaho Farm 

Bureau Fed'n[, 58 F.3d at 1405]. When equity demands, however, the regulation 

can be left in place while the agency reconsiders or replaces the action, or to give 

the agency time to follow the necessary procedures. See Humane Soc. of U.S. v. 

Locke, 626 F.3d 1040, 1053 n.7 (9th Cir. 2010); Idaho Farm Bureau Fed'n, 58 

F.3d at 1405. A federal court "is not required to set aside every unlawful agency 

action," and the "decision to grant or deny injunctive or declaratory relief under 

APA is controlled by principles of equity." Nat'l Wildlife Fed'n v. Espy, 45 F.3d 

1337, 1343 (9th Cir. 1995) (citations omitted). 

All. for the Wild Rockies v. United States Forest Serv., 907 F.3d 1105, 1121 (9th Cir. 2018). 

Courts "leave an invalid rule in place only when equity demands that we do so." Pollinator 

24 Stewardship Council v. U.S. E.P.A., 806 F.3d 520, 532 (9th Cir. 2015) (internal quotation marks 

25 and citation omitted). When determining whether to leave an agency action in place on remand, 

26 
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we weigh the seriousness of the agency's errors against "the disruptive consequences of an 

interim change that may itself be changed." Cal. Cmties. Against Toxics v. U.S. E.P.A., 688 

F.3d 989, 992 (9th Cir. 2012). In the context of environmental regulation, courts consider 

whether vacating the invalid rule would risk environmental harm and whether the -agency could 

legitimately adopt the same rule on remand or whether the flaws were so fundamental that it is 

7 unlikely the same rule would result after further analysis. Pollinator Stewardship. 806 F .3d at 

8 

9 

10 

11 

532. 

Despite the fact that both plaintiffs clearly requested vacattir as the remedy for unlawful 

agency action, defendants provided very little evidence that would justify a departure from the 

presumptive relief in this AP A action. The federal defendants state that additional briefing as to 
12 

13 

14 

15 

16 

17 

18 

remedy should be permitted once the seriousness of the agency's error is determined. The 

intervenors assert that vacatur would cause disruption in the Washington shellfish farms and 

industry, including significant impacts to employees and the communities in which they live. 

Neither tact is compelling. The substantive defects in the agency's analysis when adopting the 

2017 NWP are significant, the existing record suggests that adverse environmental impacts will 

19 
arise ifNWP 48 is not vacated, and, given the nature of the analytical defects and record 

20 evidence that seagrass is adversely impacted in the immediate vicinity of shellfish aquaculture, it 

21 

22 

23 

24 

25 

seems unlikely that the same permit could issue following remand. As for the disruptive 

consequences to Washington businesses, employees, and communities, more information is 

required. As plaintiffs point out, shellfish growers can apply for individual permits (as they did 

before 2007). In addition, the Court has the equitable power to allow a period oftime in which 

26 growers can avail themselves of that process before the existing verifications would be 

27 ORDER HOLDING NWP 48 UNLAWFUL 
IN THE STA TE OF WASHINGTON AND 

28 REQUESTING ADDITIONAL BRIEFING - 23 



R03534

Case 2:17-cv-01209-RSL Document 65 Filed 10/10/19 Page 24 of 24 

invalidated or to fashion some other equitable remedy to minimize both the risks of 

2 environmental harm and any disruptive consequences. 

3 

4 
While the current record does not support deviation from the presumptive remedy for an 

APA violation, the Swinomish Indian Tribal Community has requested an opportunity to be 
5 

6 heard regarding the scope of the remedy. Cl8-0598RSL (Dkt. # 28). Swinomish also challenge 

7 the Corps' minimal impacts analyses in reissuing NWP 48, but, unlike the plaintiffs in the 

8 above-captioned matters, does not seek vacatur of verifications or permits issued under the 

9 

IO 

II 

NWP. The Court will accept additional briefing regarding the appropriate remedy. 

Because there is a presumption in favor of vacatur, defendants, intervenors, and 

Swinomish will be the moving parties and may file motions, not to exceed 15 pages, regarding 
12 

13 the appropriate relief for the AP A violations discussed above. Only one motion may be filed in 

14 each of the three cause numbers at issue, CI6-0950RSL, Cl 7-1209RSL, and C18-0598RSL. The 

15 motions, if any, shall be filed on or before October 30, 2019, and shall be noted for consideration 

16 
on November 15, 2019. Plaintiffs' responses, if any, shall not exceed 15 pages. Replies shall not 

exceed 8 pages. 
17 

18 

19 
The Clerk of Court is directed to docket a copy of this order in Swinomish Indian Tribal 

20 Community v. Army Cows of Engineers, Cl8-0598RSL. 

21 

22 

23 

24 

25 

26 

Dated this 10th day of October, 2019. 

27 ORDER HOLDING NWP 48 UNLAWFUL 
IN THE STA TE OF WASHINGTON AND 

Robert S. Lasnik 
United States District Judge 

28 REQUESTING ADDITIONAL BRIEFING - 24 

; . 



R03535

~4S''2-Exhlblt ______ _ 

From: 
To: 
Subject: 
Date: 

~ 
EPA pybljc;Hearingcom 
(External) Pond Creek Mine, Il0077666 
Friday, December 20, 2019 10:55:54 AM 

DO NOT allow Pond Creek Mine to discharge high chloride and sulfate waste water into the 
Big Muddy River. As a citizen of Illinois, I believe we must hold Pond Creek Mine Inc to a 
higher standard of environmental protection. 
Janet Harris 
Murphysboro, IL 
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From: 
To: 
Subject: 
Date: 

Karen Fiorino 

Karen Eioeiao 
EPA PubljcHearingcom 
[External} Pond Creek Mine IL0077666 
Friday, December 20, 2019 11:56:55 AM 

45 Old US Hwy 51 
Makanda , IL 62958 
claylickcreek@gmail com 

20th December, 2019 
Barb Lieberoff, Mail Code #5 
Re: Pond Creek Mine NPDES Illinois Environmental Protection Agency 
1021 North Grand Avenue East 
P. 0. Box 19276 
Springfield, IL 62794-9276 

Re: Pond Creek Mine IL0077666 

Dear Madam, 

• 
Bxhiblt 3 CS-3 

I attended the public hearing for the Pond Creek Mine on 12-18-19 and I want to enter into 
the record comments questioning the validity to issue a permit for this mine to dump 
pollutants into the Big Muddy River. 

1. Several documents have said the pipeline is only for 10 years and then it will be 

removed. Is this the projected end of the date of the coal seam and mine closure? On page_ 

APP B-1 the IL DOA of the Results of Review, Permanent Program Permit Application No 

456, says the pipeline is only for 1 O years. Is this the projected end of the mine and its 

closure? Especially in the light that the first commenter of the night and mine booster said 

the mine had enough coal for the next 50 years. The citation (https address) given is 

grossly inaccurate as there are spelling errors within the link itself. Plus. who is going to pay 

for the removal of this pipeline as Foresight energy stocks which Williamson Energy, LLC is 

a subsidiary are tanking, and Foresight as of 12-20-19 Files An 8-K Entry into a Material 

Definitive Agreement https://t.co/xrHayH1eAG . 

Why would the IEPA issue a permit to a company when the company is going into 

bankruptcy? Because Williamson Energy is a LLC, in a chapter 7 business bankruptcy, the 

LLCs assets are sold and used to pay the LLC's creditors. After the bankruptcy, the LLC"s 

remaining debts are wiped and and the LLC is no longer in business. The LLC's owners are 

generally not responsible for the LLCs debts like retirement, ESOPs and 401 K's and the 

500 or so employees of Williamson Energy will have more problems besides losing just 

their jobs. They will lose their retirement pensions as well. 
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2. To address the issue of oversight of discharge from the mine, How many Marion water 

pollution control and mine staff are there now versus 20 years ago? There are 10 on staff 

20 years ago and now 4. How will a staff of 4 people monitor the discharge from this mine 

along with all the other places in the region. Mines are to be inspected by the IEPA 2-4 

times as a federal requirement. How many mine have between routinely inspected in the 

past 12 years? How many times has The Pond Creek Mine been inspected since the mine 

began? 

How does a staff of 4 manage to do this while writing mining permits for mining companies? 

As per, 

https·//www.chjcagotribune.com/news/envjronment/ct-met-illioois-epa-budget-cuts-
201912os-pkwnmzzvuvg k3mbplvxhbji6Q-story.html Illinois also cut its environmental 

agency's workforce by 38% during the same period - more than any other state. 

With a smaller staff and less money, the state agency has failed repeatedly to identify 

hazards to public health and hold polluters accountable, said Eric Schaeffer, a former top 

U.S. EPA enforcement official who directs the nonprofit Environmental Integrity Project and 

compiled one of the reports. 

In conclusion, these comments along with the multitude of comments against issuing of a 

permit for Pond Creek Mine a private company to dump pollutants into a public waterway 

from my fellow citizens of the area implore you to not approve the permit referenced above 

to the Pond Creek Mine. 

Sincerely, 

Karen Fiorino 

************************************************ 
Karen Fiorino 
Clay Lick Creek Pottery 
45 Old US WY 51 
Makanda, IL 62958 
618-521-5602 
www.etsy com/sbop/ClayUckCreekPottecy 
www,facebook.com/ClayLickCreekPottecy 
www ,CJayLickCreekPotteey,com 
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The Illinois Department of Natural Resources, Office of Mines and Minerals, Land Redarnation 
Division (Department), the Regulatory Authority in Illinois under the Surface Mining Control and 
Reclamation Act of 1977 (Federal Act), 30 U.S.C. Section 1201 et seq., has reviewed Permit 
Application No. 456 in accordance with the Surface Coal Mining Land Conservation and 
Reclamation Act (State Act), 225 ILCS 720, and the Department's regulations at 62 Ill. Adm. Code 
1700-1850. . 

TI1e applicant has submitted in writing the modifications required by the Department's letter dated 
December 20, 2018 (Appendix A). These modifications have been reviewed and approved by the 
Department. Pursuant to 62 Ill. Adm. Code 1773.19, the Department is approving the application 
as modified. The Department's decision is based upon a review of the record as a whole, and is 
supported and documented by the record. The findings and reasons for the Department's decision 
are set forth below. The period for administrative review under 61 Ill. Adm. Code 184 7 .3 
commences as of the date of this decision. 

I. SUMMARY OF APPLICATION 

The application proposes a pennit on 70.7 acres. The proposed permit area consists of 70.7 acres, 
of which all the acreage is are proposed to be used for support facilities. 

The following is a summary of the pre-mining land uses and the proposed post-mining land uses. 
NOTE: Land uses are categorized W1der the definitions found in 62 HI. Adm. Code 1701.5. Land 
use classifications under other regulatory programs and agencies may be different. 

Pre-Mining Post-Mining 
Land Use Acres Acres 

Cropland 16.4 16.4 

Water Resources 0.2 0.2 

Residential 0.1 0.1 

Industrial/Commercial 8.2 8.2 

Fish & Wildlife Habitat 45.8 45.8 

Total 70.7 70.7 

11. SUMMARY OF THE PUBLIC PARTICIPATION PROCESS 

The Department finds that the public participation requirements of 62 Ill. Adm. Code 1773.13 and 
I 773. 14 have been met. 

2 
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The application was filed with the Department on May 25, 2017, and was deemed complete on 
Ju1y I 3, 2017. The applicant p1aced a newspaper advertisement of the proposed operation in the 
Marion Republican and the Benton News. newspapers of general circulation in the area affected, 
once a week for four consecutive weeks, beginning on July 18, 2018. The applicant filed two (2) 
copies of the application with the County Clerks of Williamson County and Franklin County, in 
accordance \\ith 62 111. Adm. Code 1773.13(a)(2), on July 18, 2018. Copies of the application 
were sent to the following State Agencies: Illinois Departmenf of Agriculture (JDOA), and Illinois 
Environmental Protection Agency (!EPA), and the United States Department of Agriculture, 
Natural Resources Conservation Service (NRCS), and the United States Fish and Wild1ife Service 
(USFWS) on July 13, 2018, for review and comment. In addition, copies were circulated with the 
appropriate Offices within the 111inois Department of Natural Resources (Department). Written 
notification of the application was given to those governmental agencies and entities required to 
receive notice under 62 lll. Adm. Code l 773. l 3(a)(3). 

State Agency comments on this application have been received by the Department. with the source 
and date of comments as follows: IDOA (September 21, 2018) and IEPA (August 30, 2018). 

Comments on this application were also received from the NRCS dated September 12, 2018 and 
USFWS dated September 4, 2018 and October 2, 2019. 

The Department received a request for a public hearing. The Department held a public hearing on 
October 23, 2018, in the Office of Mines and Minerals, Southern Illinois Regional Office in 
Benton1 Illinois. 

All comments received in writing and at the public hearing have been considered by the 
Department in reviewing this application. The Department's responses to these comments are set 
forth in Appendix B. 

All comments received on this application have been furnished to the applicant, and have been 
filed for public inspection at the office of the County Clerk of the county in which the application 
is located. 

Ill. SUMMARY OF THE DEPARTMENT'S FINDINGS 

The Department, upon completing its review of the information set forth in the application, the 
required modifications submitted, if any, and infonnation otherwise available, and made available 
to the applicant, and after considering the comments of State Agencies. and all other comments 
received_, makes the following findings: 

3 
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A. Findings Required by 62 Ill. Adm. Code 1773.15 

REVIEW OF VIOLATIONS 

Section 1773. l S(b)(l ): Based on a review of al1 reasonably available information concerning 
violation notices and ownership or control links involving the applicant, including information 
obtained pursuant to Sections 1773.22, 1773.23, 1778.13 and 1778.14, the D·epartmcnt has 
determined that the applicant or a person who owns or controls the applicant is currently in 
violation of the State Act, Federal Act or other law or re!,TUlation referred to in Section 
1773.1 S(b)(l ). Pursuant to this Section, the Department has determined that: 

Section 1773.1 S(b )( l )(A): For the identified current violations, the applicant submitted proof that 
the current violations have been or are in the process of being corrected to the satisfaction of the 
agency that has jurisdiction over the violations. 

Documentation provided by the applicant to comply with Section 1773.1 S(b )( 1 )(A) is attached as 
Appendix E. 

Section 1773. 15(b)(2): This permit is being conditionally issued on the basis of proof submitted 
under Section 1773.tS(b)(l)(A) that the violation is in the process of being corrected. The 
conditional issuance is set forth in Part IV. 

Section 1773.1 S(e): The Department received updated compliance infonnation in the applicant's 
modifications response received October 21, 2019 and updated information on December 2, 2019. 
Based on the compliance review required by Section 1773. l 5(b )(1 ), a review of the OSM 
Applicant Violator System for outstanding violations, and in light of no new information submitted 
pursuant to Sections t 778.13(i) and l 778.14(e), the Department reconsidered its decision to 
approve the application and found that no change in its decision to issue the permit is necessary. 

SECTION 1773.lS(c)(l) FINDINGS 

Section 1773.1 S(c)( I): The application, as modified, is accurate and complete and all requirements 
of the Federal and State Acts and the regulatory program have been met. 

TOPSOIL SUBSTITUTION FINDING 

Section 1817.22(b): The applicant has proposed the use of selected overburden materials 
as a substitution for, and a supplement to topsoil as delineated in the application. In 
accordance with Section 1817 .22(b ), the Department finds that the applicant has adequately 
demonstrated that the resulting soil medium is equal to, or more suitable for, sustaining 
vegetation than existing topsoil, and the resulting soil medium is the best available in the 
permit area to support vegetation. Pennission is hereby granted to use the selected 
overburden as requested. 

4 
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SEDIMENT POND EXEMPTION 

Section 18 l 7.46(e): A sediment pond exemption is requested for an area delineated in the 
application. The regulations at Section 18 l 7 .46( c) alJow the Department to grant 
exemptions from the requirement to pass all disturbed drainage through a siltation structure 
when; 

a. The disturbed drainage area within the total disturbed area is small; and 

b. Alternate sediment control measures as described in Section l 8 l 7.45(b) are used in 
lieu of a siltation structure, and the applicant demonstrates that siltation structures 
are not necessary for drainage from the disturbed area to meet the effluent 
limitations and water quality standards for the receiving waters set forth in Section 
1817.42. 

The Department has detennined that the area for which a sediment pond exemption is 
requested meets the criteria established in Section 1817.46(e) and hereby grants an 
exemption from the use of a sedimentation pond for this area. 

STREAM BUFFER ZONE VARIANCE 

Section 1817.57(a)(l ): The applicant has requested a stream buffer zone variance for an 
area as delineated in the application. In accordance with Section 1817.57(a)(l), the 
Department finds that: 

a. The original stream channel and its associated riparian vegetation will be restored~ 
and 

b. Surface mining activities witl not cause or contribute to a violation of Section 
1817 .42 and will not adversely affect the water quantity and quality or other 
environmental resources of the stream. 

Therefore, the Department authorizes surface mining activities closer than one hundred 
( I 00) feet of the top of the bank of the normal channel of the perennial or intermittent 
stream or through the stream. 

SECTION 1773. t 5(c)(2) - (c)(l 3) FINDINGS 

Section 1773. I 5(c)(2)~ The applicant has demonstrated that reclamation as required by the Federal 
and State Acts and the rebrulatory program can be accomplished under the reclamation plan 
contained in the application, as modified. 

Section 1773.15(c)(3)(A): The proposed area is not within an area under study or administrative 
proceedings under a petition, filed pursuant to Section 1764, to have an area designated as 
unsuitable for surface coal mining operations. 
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Section 1773.15(c}(3)(B): The proposed area is not \\-ithin an area designated as unsuitable for 
mining pursuant to Sections 1762 and 1764 or subject to the prohibitions or limitations of 
Section 1761.11. 

Section 1761.11 (a): The proposed area does not include any lands within the boundaries of 
the National Park System. the· National Wildlife Refuge System. the National System of 
Trails. the National Wildemess Preservation System, the Wild and Scenic Rivers System, 
or National Recreation Areas designated by Act of Congress. 

Section 1761. I l(b ): The proposed area is not on any Federal lands \\'ithin the boundaries 
of any national forest. 

Section 1761.1 l(c): The proposed surface coal mining and reclamation operations will not 
adversely affect any publicly owned park or any privately owned or publidy owned places 
included on the National Register of Historic Places. 

Section 1761.1 l(d): The proposed area is within one hundred () 00) feet measured 
horizonta1ly of the outside right-of-way line of public roads in Williamson and Franklin 
Counties, described as follows; Interstate 57, State Route 37, Williams Prairie Road, Hanis 
School Road, Old Ben Road, Old Frankfort Road. Eberhardt Road, Duncan Road, Monroe 
Road. Collin Road, Horseshoe Road, Freeman Spur Blacktop (Franklin Co. Rte. 6), Deason 
Road. Sandburg Road, Freemanspur Road, Gossage Road, Lake Creek Road. and 
Cheatman Road. 

The proposed area is adjacent to the right-of-way of Interstate 57, State Route 37, 
Williams Prairie Road. Harris School Road, Old Ben Road, Old Frankfort Road. 
Eberhardt Road, Duncan Road, Monroe Road, Collin Road, Horseshoe Road. 
Freeman Spur Blacktop (Franklin Co. Rte. 6), Deason Road, Sandburg Road, 
Frecmanspur Road, Gossage Road, Lake Creek Road, and Cheatman Road. The 
proposed activities in the application area include the installation of pipeline and 
boring underneath the roads 

No approvals from the authority with jurisdiction over the roads were required for 
areas outside the right of way. The pennittee shall be responsible for all pcnnits 
required from the road authorities necessary for any access and operations 
perfonned within the right of way of said roads. Sec Condition K. 

The applicant provided proper public notice and opportunity for a public hearing. 
A public hearing was held on October 23, 2018 and while many written comments 
were submitted to the Department, none of the written comments were concerning 
these roads. 

The Department finds the interests of the public and affected landowners will be 
protected from the proposed mining operations as a result of the measures to be 
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taken by the applicant as described in the mining operations plan concerning these 
roads. 

Section 176l.1 l(e): The proposed area is within three hundred (300) feet measured 
horizontally of several occupied dwellings. 

The owners of the dwellings ha\·e provided written waivers pursuant to Section 
1761.15 consenting to surface coal mining operations closer than three hundred 
(300) feet. 

Section 1761.11 (f): The proposed area is not within three hundred (300) feet measured 
horizo11tally of any public building, school, church, community or institutional building, or 
public park from which the applicant will be required to maintain a three hundred 
(300) foot buffer zone. 

Section 1761. l Hg}: The proposed area is not within one hundred ( 100) feet measured 
horizontally of a cemetery. 

Section I 773. l 5{c)(4): This section is applicable to surface mining operations only. 

Section 1773.15(c)(5): The Department has assessed the probable cumulati,·c impacts of all 
anticipated coal mining on the hydro]ogic balance in the cumulative impact area, in accordance 
with Part 1784 and finds that the operations proposed under the application have been designed to 
prevent material damage to the hydrolo!,>ic balance outside the proposed area (see Appendix C). 

Section I 773. I 5(c)(6): The applicant has not proposed the use of any existing structures in the 
application requiring compliance with Section 1700.11 (d). 

Section l 773. l 5(c)(7): The applicant will submit fees required by these regulations before the 
pcnnit is issued. The fee required is $1,767.50 for the term of the pennit, which may be paid in 
annual increments. The Department finds that the applicant has paid all reclamation fees from 
previous and existing operations as required by 30 CFR 870. 

Section 1773.15(c)(8): See Part 111- Subpart B. 

Section 1773. l 5(c)(9): The applicant has satisfied the requirements for a long-tcnn, intensive 
agricultural post-mining land use, in accordance with the requirements of Section I 817.111 (d). 

Section 1773. 15(c)(10): ll1e operation as approved will not aflect the continued existence of 
endangered or threatened species or result in destruction or adverse modification of their critical 
habitats, as determined under the Endangered Species Act of 1973 (16 USC 1531 et seq., sec 
Appendix F). 

Section l 773. l 5(c)(11): The requirements of this section arc not applicable as there are no 
proposed remining operations. 
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Section l 773. l 5(c)(l2): The effect of the proposed pem1itting action on properties 1isted on or 
eligible for listing on the National Register of Historic Places has been taken into account by the 
Department. 

Section 1773. l S(c)( 13 ): The requirements of this section are not applicable as there are no 
proposed remining operations. 

B. Findings Reguircd by 62 111. Adm. Code 1785 (Applicable Sections) 

PRIME FARMLANDS 

A soil survey was submitted by the applicant that shows prime fannland soils identified in this 
application which have been historically used as cropland. The soil survey prepared by the USDA 
provides the required soil infonnation. 

The applicant has, with respect to prime farmland, satisfied the requirements of Section 1785. 17. 
(See Part B, below, and Appendices D and G.) 

Section 1785.17(e)( 1 ): The Department finds that the approved post-mining land use of the prime 
farmlands is cropland. 

Section l 785. l 7(e)(2): The Department finds that the pennit incorporates as speclfic conditions 
the contents of the plan submitted under Section 1785. I 7(c), after consideration of any revisions 
to that plan suggested by the State Conservationist under Section l 785. l 7(d). 

Section 1785. l 7(e)(3): The Department finds that the applicant has the technological capability to 
restore the prime farmland, within a reasonable time, to equivalent or higher levels of yield as non
mined prime fannland in the surrounding area under equivalent levels of management. 

Section 1785.17(e)(4): The Department finds that the proposed operations will be conducted in 
compliance with the requirements of Section 1823 and other environmental protection 
perfonnance and reclamation standards for mining and reclamation of prime fannland of the 
regulatory program. 

Section l 785.17(e)(5): The Department finds that the aggregate total prime farmland acreage has 
not been decreased from that which existed prior to mining. Water bodies, if any, are located 
within the post-reclamation non-prime farmland portions of the pennit area and the consent of all 
affected property owners has been obtained. 

Section 1785.20: The requirements of this section are not applicable to this application. 
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- ·- -----------------------------

C. Compliance with 62 lll. Adm. Code 1773.19 

Section 1773. l 9(a)( 1): The Department has based its decision to approve. as modified, the 
application, based on public participation as provided by Sections 1773. 13 and 1773 .14, 
compliance with all applicable provisions of Section J 785, and the processing and complete review 
of the application. 

Section 1773.19(a)(3 }: The Department is providing written notification of its final permit decision 
to the following persons and entities: 

a. The applicant. each person who fiJed comments or objections to the application, and 
each party to the public hearing; 

b. The County Board of the counties in which the application is located; and. 

c. The Office of Surface Mining. 

All materials supporting these findings are a part of the public record and are hereby incorporated 
by reference. 

IV. PERMIT CONDITIONS 

A. The permittee shall conduct surface coal mining and reclamation operations only on those 
lands specifically designated as the permit area on the maps submitted with the application 
and authorized for the term of the permit and that are subject to the performance bond or 
other equivalent &lllarantee in effect pursuant to 62 Ill. Adm. Code 1800. 

B. The perrnittee shall conduct all surface coal mining and reclamation operations as 
described in the approved application, except to the extent that the Department otherwise 
directs in the permit. 

C. The perrnittee shall comply with the tenns and conditions of the pennit, all applicable 
performance standards of the Federal and State Acts, and the requirements of the regulatory 
progra,n. 

D. Without advance notice, delay, or a search warrant, upon presentation of appropriate 
credentials, the pennittee shall allow the authorized representatives of the Department and 
Secretary of the United States Department of the Interior to: 

1. Have the right of entry provided for in 62 Ill. Adm. Code 1840.12; and. 

2. Be accompanied by private persons for the purpose of conducting an inspection in 
accordance with 62 IlJ. Adm. Code 1840, when the inspection is in response to an 
alleged violation reported to the Department by the private person. 
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E. The permittee shall take all possib1e steps to m1mm1ze any adverse impacts to the 
environment or public health and safety resulting from noncompliance with any tenn or 
condition of this pennit, including, but not limited to: 

1 . Accelerated or additional monitoring necessary to detennine the nature and extent 
of noncompliance and the results of the noncompliance; 

2. Immediate implementation of measures necessary to comply; and, 

3. Warning, as soon as possible after learning of such noncompliance, any person 
whose health and safety is in imminent danger due to the noncompliance. 

F. As applicable, the pennittee shall comply with 62 111. Adm. Code 1700.11 (d) for 
compliance, modification, or abandonment of existing structures. 

G. The permittce shall pay a11 reclamation fees required by 30.CFR 870 for coal produced 
under this permit for sale, transfer, or use. 

H. Within thirty (30) days after a cessation order is issued under 62 Ill. Adm. Code 1843.11, 
for operations conducted under the permit, except where a stay of the cessation order is 
granted and remains in effect the pennittee shall either submit to the Department the 
following infonnation, current to the date the cessation order was issued, or notify the 
Department in writing that there has been no change since the immediately preceding 
submittal of such infonnation: 

1. Any new infom1ation needed to correct or update the infonnation previously 
submitted to the Department by the pennittee under 62 Ill. Adm. Code 1778. I 3(c): 
or 

2. If not previously submitted, the infonnation required from a penuit application by 
62 111. Adm. Code 1778. I 3(c). 

I. Species Protection: 

1. Issuance of this pennit under the Surface Coal Mining Land Conservation and 
Reclamation Act does not in any way authorize any take of any listed species in 
violation of the Illinois Endangered Species Protection Act, 520 ILCS 10/1 et 
seq. With respect to the Indiana bat, an Incidental Take authorization has been 
approved as part of this pennitting action consistent with and in compliance with 
the Endangered Species Act of 1973, 16 USC 1531 et seq. The Department has 
determined that this project may affect the northern long-eared bat, but that any 
resulting Incidental Take is not prohibited by the Final 4(d) rule and is consistent 
with the U.S. Fish and Wildlife Service Jan 2016 Programmatic Biological Opinion 
on the Final 4(d) rule. The Department and the applicant are in compliance with 
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Section 7 of the Endangered Species Act of 1973. as amended. If any other "take" 
as defined by these Acts is anticipated to result from permitted activities. it is 
recommended that the pennittee apply for an Incidental Take pennit from the 
Illinois Department of Natural Resources, Office of Resource Conservation for 
state listed species. 

2. Issuance of this pennit under the Surface Coal Mining Land Conservation and 
Reclamation Act does not in any way authorize any take of a bald or golden eagle. 
including nests or eggs. in violation of the Bald Eagle Protection Act (16 U.S.C. 
668 et seq.). If "take" as defined by the Bald Eagle Protection Act is anticipated to 
result from permitted activities. it is recommended that the permittee should apply 
for an Incidental Take (non-purposeful take) pcnnit from the U.S. Fish and Wildlife 
Service. The Department and the U.S. Fish and Wildlife Service shall be notified 
if a bald or golden eagle nest is observed in the permit area or in the vicinity of the 
permit area. 

3. If any onsite stream and/or wetland mitigation is required based on upon U.S. Army 
Corps of Engineers requirements, then the Department shall be notified to establish 
appropriate pcnnitting actions under SMCRA. 

J. If the permit is conditionally issued under 62 Ill. Adm. Code Section 1773. l 5(b)(2) on the 
basis of (1) a presumption supported by certification under 62 111. Adm. Code Section 
1778.14 that the violation is in the process of being corrected; (2) proof submitted under 
62 Ill. Adm. Code Section 1773.15(b)(1 )(A) that the violation is in the process of being 
corrected; or (3) pending the outcome of an appeal described in 62 Ill. Adm. Code Section 
1773. 15(b)( l )(B), issuance is conditioned as follows: 

1. If subsequent to pcnnit issuance applicant is issued a failure-to-abate cessation 
order, the permit shall be suspended and/or rescinded in accordance with the 
procedures for 62 111. Adm. Code S_ection 1773.20(c) Improvidently Issued Pennits 
within 30 days of the issuance of the failure-to-abate cessation order. 

2. If subsequent to pcnnit issuance the Department is notified by the agency that has 
jurisdiction over the violation that the violation is no longer in the process of being 
corrected to the satisfaction of said agency, the permit shall be suspended and/or 
rescinded in accordance with the procedures for 62 111. Adm. Code Section 
1773.20(c) Improvidently Issued Pennits within 30 days of such notification. 

3. If subsequent to pem1it issuance the circuit or district court reviewing the violation 
either denies a stay applied for in the appeal or affirms the violation, then the 
applicant shall submit the proof required under 62 Jll. Adm. Code Sections 
1773. I 5(b }(I )(A) within 30 days after the court's decision or the pcnnit shall be 
suspended and/or rescinded in accordance with the procedures for 62 Ill. Adm. 
Code Section 1773.20(c) Improvidently Issued Pennits within 30 days of such 
failure to submit required proof. 
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K. Pursuant to Section 1778.15, the permittee shall possess all necessary legal rights to enter 
and conduct surface coal mining and reclamation operations within the permit area until 
final bond release is obtained. 

The permittee has indicated valid pennits shall be obtained from the Illinois Department 
of Transportation and private rail lines. Pursuant to I 778.1 S(a), and as committed in 
Attachment 1.2.A, the permittec sha11 provide the Department with valid right of entry 
agreements with the (I) Illinois Department of Transportation and (2) private railways prior 
to the commencement of operations in regard to areas controlled by the rtlinois Department 
of Transportation and the private railway lines. 

L. The pem1ittee shall commence all groundwater and surface water monitoring approved by 
this permit upon initial disturbance of lands within the permit area. Monitoring shall be in 
accordance with the approved pennit and/or as outlined in Appendix C of this finding 
document. 

M. The substitute topsoil material referenced in the response to Part 11(13) (D and F) of the 
application shall be limited to the Rend. Bluford, Hickory-Kell, Okaw~ Belknap and 
Orthent soil series where the subsoil texture is a silt loam. In addition, the pH, phosphorus, 
and potassium of the borrow materials shall be fertilized with rates to achieve !l pH of 6.5, 
and phosphorus and potassium leveJs of 50 ponds/acre and 260 pounds/acre, respectively. 

N. The approved operations plan includes the installation of a pipeline within a defined pennit 
corridor and a diffuser site in the Big Muddy River. As required by 62 Ill. Adm. Code 
1784.23 and 1784.30, the permittee shall submit an as-built certification of the pipeline and 
discharge structure within 30 days of completion of installation of the pipeline. The as
built shall be sealed by a qualified registered professional engineer and at a minimum 
include the following infonnation: 

1. Verification that the pipeline was installed within the pennitted corridor at the 
minimum depths indicated in the IlJinois Department of Agriculture's Pipeline 
Construction Standards and Policies for Agricultural Impact Mitigation 
(Attachment IV.2.B.3) and in the Typical Stream Crossing Drawing (Attachment 
IV.7.1) included in the permit application. 

2. Location of all monitoring stations on a Surface Operations Map. 

3. List of the monitoring equipment installed at each station. 

4. Actual diameter of the instalJed pipeline and/or diameter of sections of the pipeline 
if different diameters were used. 

5. Cross section of the discharge structure/diffuser site if any changes to the approved 
plan were made to these structures during installation. 
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0. The approved operations plan includes plans for monthly visual and physical monitoring 
of the pipeline. as well as an annual testing of the monitoring equipment. To ensure 
compliance with 62 Ill. Adm. Code 1784.1 l(b)(6) and 18 I 7.45(a), the applicant shall: 

1. Submit to the Department the results of the pressure testing perfonned prior to 
putting the pipeline in service. The initial testing results shall be included in the as
built document required by condition N. 

2. Submit to the Department the results of the annua1 pipeline testing of the monitoring 
system with a clear description of any identified deficiencies and the steps that 
would be taken to maintain safe pipeline performance. The results of the annual 
testing of the pipeline monitoring system shall be submitted to the Department 
within 30 days of completion. 

V. CONCLUSIONS 

Based upon the information contained in the application, infonnation otherwise available and 
made available to the applicant. the comments of State Agencies. the foregoing analysis of the 
probable impact of the proposed operations, an findings and information contained herein and 
conditions set forth in Part IV, the Department finds that there is a reasonable basis on which to 
issue a permit for the application, as modified. 

Enter on behalf of the Illinois Department· of Natural Resources, Office of Mines and Minerals, 
Land Reclamation Division as Regulatory Authority. · 

Illinois Department of Natural Resources 

-~ onaldSt~rector 
Office of Mines and Minerals 

Dated: December S, 2019 

I :?030906 docK 

APPROVED FOR EXECUTION 
Date: )'2 .. / LI ~ -
Legal Counsel: -Y) ~ 
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APPENDIX A 

REQUIRED MODlFlCATIONS 

App A-
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IL LIN ors· 

Illinois Departinent of 
Natural Resources 
One ~atural Rcso:.u-ccs \Va)' Springficld. l1Hoois i2702-12il 

NATURAL ,,ww.dnr.illinois.go\' 
,RESOURCES 

Carson Pollastro 
Williamson Energy, LLC 
PO Box 99 
Johnston City, IL 62951 

Via Certified Mail 

December 20, ~018 

7017 1000 0001 0939 4488 

Re: Modification to Penuit Application No. 456 
Pond Creek Mine 

Bruce Ram1er. Gm·ernor 

\V:iyue A. Rosemllal. Director 

The Department, after reviewing the infonnation contained in the pennit application and 
infonnation otherwise available to the applicant, and after considering all comments received, has 
detennined that modification of Pennit Application No. 456 is necessary. The modifications to 
the application shall comply with the requirements of 62 Ill. Adm. Code 1777 .11. 111e 
modifications required by the Deparhnent are enclosed here. If the applicant does not desire to 
modify the pem1it application as described below, it may, by filing a written statement with the 
Deparhnent, deem the pennit application denied, and such denial shall constitute final action. 

Pursuant to 62 Ill. Adm. Code 1773.1 S(a)(l )(B)(i), modifications required by the Department shall 
be received within one year from the date of this letter. Absent the modifications required by the 
Department, the application does not demonstrate compliance with the requirements of the Illinois 
Surface Coal Mining Land Conservation and Reclamation Act, Regulations and Regulatory 
Program and the Department will issue a ,·vritten finding denying the application. 

The period for administrative review (62 Ill. Adm. Code 184 7 .3) shall commence upon: 

• receipt by the applicant of a written decision from the Department, approving the 
application as modified, or 

• if the applicant's modifications are insufficient, or if the applicant fails to submit the 
required modifications in accordance with 62 Ill Adm. Code 1773.15(a)(1 )(B)(i), receipt 
by the applicant of a written decision from the Department denying the pennit application, 
or 

• receipt by the Department of the applicant's denial statement. 
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The modifications required by the Department are as follows: 

1. Pursuant to 62 Ill. Adm. Code l 779.25(b), I 780.14(c), and 1780.25(a), and as required by 
Part 1.6 of the application, the Department is requiring . the applicant to modify the 
application by submitting engineering certifications where the modifications result in 
changes to maps, plans, or cross sections submitted under the original application. 

2. Pursuant to 62 Ill. Adm. Code 1777.1 l(c), and as required by Part I.1 of the application, 
the Department is requiring the submittal of a verification by a responsible official of the 
applicant for the information being submitted as a result of this modification letter. 

3. Pursuant to 62 Ill. Adm. Code 1778.15 and Operator Memorandum 201 1-01, the applicant 
is required to provide a signed notarized waiver from landowners for properties not owned 
or controlled by the pennittee. fufonnation provided in' Attachment I.2.A reveals property 
not under control by the applicant and shall require a landowner waiver. 

4. Pursuant to 62 m. Adm. Code 1778. l 3(c)t the applicant shall provide infonnation for each 
person who ov.11s or controls the applicant under the definition of "owned or controlled" 
and "owns or controls" in 62 ID. Adm. Code 1773,5. Review of the information provided 
and available to the Department, the applicant failed to provide ownership and control 
information for an owner/controller of the applicant, specifically Foresight Energy 
Services, LLC and Foresight Reserves LP as part o,,,ner/controller of Foresight Energy GP, 
LLC. The applicant shall provide current, updated ownership and control information for 
\Villiamson Energy, LLC including the necessary information for Foresight Energy 
Services, LLC or end date and complete ownership and control for Foresight Reserves LP 
or update ownership for Foresight Energy GP, LLC removing as part owner. 

Further review of the information provided in the ownership and control should be made 
by the applicant for other omissions or inaccuracies. The Department finds discrepancies 
with begin dates for some of the officers listed in the organizations ownership and control 
information. 

5. Pursuant to 62 Ill. Adm. Code l 773.15(b)(l)(A), the applicant shall submit to the 
Department proof that current violations have been or are in the process of being corrected 
to the satisfaction of the issuing agency. Specifically, the Department finds two violations 
listed in Attachment 1.9, CO 171025 and CO 171028, that will require additional 
infonnation regarding the progress of abatement. 

The applicant shall provide proof from the PA Department of Environmental Protection of 
the progress of these violations. Review shall be made by the applicant to ensure all 
documents are included for all outstanding violations required to be reported. 

6. Pursuant to 62 Ill. Adm. Code 1778.18. an application shall contain a certificate ofliability 
insurance in compliance with 62 111. Adm. Code 1800.60. The Department finds the 
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certificate provided is not with an "authorized" insurer and shall require a revised 
certificate that is in compliance with the required regulations. 

7. TI1e response to Part V. l .B of the application is incomplete. Pursuant to 62 111. Adm. Code 
1800.14, the applicant shall include the following: 

a. Infonnation on the costs associated with removing the diffuser and all associated 
items from the Big Muddy River. Include all potential costs (such as possible coffer 
dam to divert water from the work site, divers to work in the Big Muddy River if 
needed, etc.) 

b. Infonnation on possible removal costs associated with the pipeline such as air relief 
valves and other pipeline structure that cam1ot remain pennanently post 
reclamation. 

8. Pursuant to 62 Ill. Adm. Code 1783.21, Part II.13.D of the application, page II-8, must be 
modified to provide for a minimum topsoil removal thickness of 6 inches or greater where 
present. 

9. Pursuant to 62 Ill. Adm. Code 1783.21, Part rv.2.B.3 of the application, page IV-2, must 
be modified to identify the qualifications of the person referenced in the soil handling 
procedure. In addition, the response must clarify it uses the most current version of the 
!DOA pipeline guidelines during construction. 

l 0. Attaclunent IV .1 "Figure 2 Water Flow Diagram Proposed System" shows a.11 Outfall 0 I 0 
referred to as the "Pond Creek Stonnwater Mixing Zone." This outfall and mixing zone 
are also referenced in the Attachment IV. I narrative. Pursuant to 62 Ill. Adm. Code 
l 784.14(i) the applicant shall clarify if Outfall O 10, "Pond Creek Stormwater Mixing 
Zone" is proposed as part of Pennit Application No. 456. 

11. According to Attachment IV.I, the applicant states that the holding cell will hold mine 
infiltration water as well as decant water from the slurry cell. Pursuant to 62 Ill. Adm. Code 
l 784. l 4(i), the applicant shall clarify whether the IEP A mixing zone pennit has considered 
potential constit.uents contained witl1in the clarified decant water. 

12. The following concerns the response to Part III.2.D. l.a. Considering the response to 
Modification Question 11 and pursuant to 62 Ill. Adm. Code 1784.14(b)(l), the applicant 
shall provide representative water quality data from the water holding cell and clarify 
whether the chloride and sulfate data represent only the infiltrating ground,-..•ater or a mix 
of infiltrating groundwater and process water (if applicable). 

13. In response to Part lIJ.2.D.l.a, the applicant states an anticipated maximum flow rate of 
infiltration water from the mine is 3,500,000 gallons per day. Pursuant to 62 Ill. Adm. Code 
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1784. l 4(b )(2), the applicant shall clarify what this value represents in relation to the 
amount of water the company intends to discharge from the facility. 

14. The Department is in receipt of a letter addressed to the applicant dated August 30,.2018 
from the Illinois EPA (IEPA) requesting changes or clarification. Pursuant to 62 Ill. Adm. 
Code 1784.14, the applicant shall provide responses to the questions in the IEP A letter. If 
any response to the IEPA letter results in changes to the pennit application, ihe applicant 
shall clearly indicate which application pru1 and/or map is being revised. 

15. In response to Pru1 IV .1, the applicant references Attaclm1ent IV. I for operations plan 
infonnation. Page 3 of Attachment IV. I indicates the preparation plant requires 2,300,000 
gpd. In contrast, the water flow diagram proposed system depicts the preparation plant 
supply to be of2,880,000 gpd. Pursuant to 62 Ill. Adm. Code 1777 .11, clarify the apparent 
discrepancy in preparation plant volumes. 

16. In response to Part IV.5.C.2, the applicant references Attachment IV.5.C.2 for additional 
infonnation concerning the water management pipeline. Pursuant to 62 Ill. Adm. Code 
1817 .41 (a), the applicant shall provide the following infonnation and update all appropriate 
responses as necessary: 

a. Locate on the Operations Map automatic and manual shut off valves and pressure 
gauges. 

b. Provide additional detail on the process to pressure test pipeline integrity after it 
has been constructed and prior to being placed into operation. 

c. Provide additional detail on the operational monitoring of the pipeline to detect 
leaks and the actions taken to shut down the pipeline should monitoring indicate a 
potential leak is occurring. 

d. Provide additional detail on procedures and actions to be taken should a spill occur. 

17. In response to Part [V.7.I, the applicant requests a stream buffer variance to multiple 
streams for the temporary constrnction practices involved in placing the transport pipeline. 
Pursuant to 62 Ill. Adm. Code 1817.57, the following additional information shall be 
provided concerning disturbances in the buffer zone and channel of the Big Muddy River. 

a. The response discusses adequately sized riprap to be keyed into the toe of the 
embankment. The applicant shall provide minimum sizing design based on 
expected stream flow velocities to assure a stable bank is maintained. 

b. The applicant shall expand the narrative to address construction steps of the diffuser 
port within the Big Muddy River channel. Detail on the anticipated extent of the 
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disturbance duting installation and specific steps to control and contain off-site 
impacts shall be provided. 

c. The area not to be disturbed shall .be designated a buffer and marked as specified in 
Section 1817. J 1. 

18. In response to Pai.1 lV.7.B, it appears the applicant answered the questions referring to 
handling of drainage after the pipeline has been put in place and covered by soil material. 
To ensure compliance with 62 Ill. Adm. Code 1817.45(a), the applicant shall exp~nd the 
discussion in this response to explain which erosion and sediment control measures wi11 be 
used to handle drainage from unaffected areas during the .construction of the waterline. 

19. In Attachment IV.1, the applicant states that monitoring of the water pipeline ·will include 
a monthly visual inspection of each road and highway crossing, the Pond Creek crossing 
and the Big Muddy discharge site. It will also include a physical inspection of the 
monitoring equipment. Pursuant to 62 lll. Adm. Code I 817.41 (a), the applicant shall 
provide: 

a. A list of all inspection sites and a map defining the inspection site locations. 

b. Additional infonnation describing how the entire pipeline corridor will be 
maintained for access by both the Department's staff to inspect and for company 
personnel to maintain and make necessary repairs in a timely manner. 

c. Specifically what monitoring equipment is intended to be physically inspected. 

d. Further i.nfonnation addressing the need to physicaliy inspect air release valve 
locations and other similar critical junctions in the pipeline system as part of the 
monthly inspection. 

20. Pursuant to 62 Ill. Adm. Code 1780.23 and 1784.15: the applicant shall provide the acreage 
and capability of each land use v,•ithin the proposed pennit area, employing only land use 
categories of 62 Ill. Adm. Code 1701.5. Further, the "fish and wildlife" land use category 
must be subdivided as required by Operator Memorandum 2015-01. Use only these land 
uses for completing the land use maps. 

a. The individual land use acreages provided in the Pre-mining Land Use Table in 
Part II.4 of the application do not calculate to the Total Permit Acreage provided 
within this table. The applicant shall clarify this discrepancy. 

b. The applicant shall revise all Tables, Maps and Figures to reflect only the "fish and 
wildlife" land use categories outlined within Operator Memorandum 2015-01. 
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21. Pursuant to 62 Ill. Adm. Code 1777.11 (a)(3) and as required by Part V.2.A of the 
application, the applicant shall provide acreage figures for each post-mining )and use 
proposed and designate the post•mining land uses on the Post-Mining Land Use Map~. 

a. The applicant shall revise all Tables, Maps and Figures to reflect only the "fish and 
wildlife" land use categories outlined within Operator Memorandum 2015-01. 

b. The individual land use acreages provided in the Post-Mining Land Use Table in 
Part V .2.A of the application do not calculate to the Total Pennit Acreage provided 
v,,ithin this table. The applicant shall clarify this discrepancy. 

c. Acreage for post-mining land uses provided by the applicant in the Post-Mining 
Land Use Table in Part V .2.A of the application are 11ot the same as that provided 
in the Pre-mining Land Use Table in Part 11.4. The applicant states in multiple 
locations of the application that post-mining land uses are tbe same as pre-mining 
land use. The acreage provided within the tables contradicts this statement and the 
applicant shall clarify this discrepancy. 

22. Pursuant to 62 Ill. Adm. Code 1817.97(f) and required by Part V.B.3, the applicant is 
required to provide a statement explaining hov,r impact control measures, management 
techniques, and monitoring methods will be utilized to protect or enhance habitats of 
unusually high value for fish and wildlife such as wetlands and riparian areas to be affected 
by the proposed mining and reclamation operations. The applicant shall address the 
following pe1taining to the proposed water management pipeline construction corridor. 

a. In response to Part V.B.3, the applicant states that "no habitats of unusually high 
value have been observed ,vithin the project area". The applicant has provided a 
Stream and Wetland delineation report as Attachment Il.9 to Part II of the 
application identifying streams and wetlands located within the proposed pennit 
area. The applicant shall provide a statement in Part V.B.3 explaining how impact 
control measures, management techniques, and monitoring methods will be utilized 
to protect or enhance these areas. 

b. The applicant has provided a Stream and Wetland delineation report as Attachment 
Il.9 to Part II of the application. Wetland A and Wetland B are not part of this 
proposed pennit and shall be removed from all applicable parts of the application. 

c. As required by Part V.3.B.1, the applicant shall provide information on whether or 
not ponds on site will contain hazardous concentrations oftoxic-fonning materials 
and if so, then describe how control measures, management techniques, and 
monitoring methods will be used to ensure how wildlife protected under the 
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Endangered Species Act, Migratory Bird Treaty Act, and the Bald Eagle Protection 
Act are excluded from these areas or justify why this infonuation is not provided. 

Pursuant to 62 Ill. Adm. Code 1817.111, 1817.114, and as required by in Pait V.1.D.3, the 
applicant is required to describe methods to be used in planting and seeding. 

a. In response to Part V. l .D.3, the applicant refers to planting of the proposed refuse 
disposal area. No refuse disposal area is proposed as part of this application. The 
applicant shall clarify this discrepancy. 

b. In response to Part V.1.D.3, the applicant provides a list of considerations and 
recommendations to prepare the site for planting. The applicant is required by Part 
V.6.D .3 to provide the actual methods to be used in planting and seeding rather than 
considerations and recommendations. ·me applicant shall revise this response in the 
application to include the actual methods to be implemented. 

24. Pursuant to 62 Ill. Adm. Code l 784.21(a)(2)(A) and 1817.97(b), the applicant is required 
to proYide site specific resource infonnation for threatened and endangered species 
including but not limited to the Indiana bat (.~1yotis soda/is) (INB) and northern long-eared 
bat (]i1yotis septentriona1is) (!\TLEB). This infonnation has been provided in Attachment 
Il.8 and Part V.3.B.4; however, the following infom1ation/updates are required: 

a. Attachment II.8 refers to Permit 434 within the title on Page 1. This shall be revised 
to reflect the correct pennit number. 

b. Attaclunent ll.8 and Part V.3.B.4 of tl1e application states that NLEB were not 
identified within the project area and therefore, in acco::-dance with current USFWS 
protocol, are not present within the project area. The applicant did not survey the 
entire project alignment, thus probable absence cannot be assumed within the 
portions of the project that were not surveyed. The applicant shall update 
Attachment Il.8 and Part V.3.B.4 of the application, including the discussion of 
whether the project is consistent with the northern long-eared bat (Myotis 
seprentrionalis) Final 4(d) Rule published in the Federal Register in January 2016. 

c. The applicant has identified 3.9 acres of forested acres to be disturbed within known 
INB habitat based on the survey infonnation provided. It is required that at least 70 
percent of the total INB habitat that will be lost should be replaced or mitigated off
site as described in the 2013 Indiana bat Protection and Enhancement Guidelines 
published by the USFWS. The applicant shall update the Long-Tenn Habitat 
Replacement section of the INB PEP. 
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d. Tree Clearing restrictions within the INB PEP state that tree clearing operations 
will only occur from November 15 to March 31, unless otherwise authorized. These 
dates are not consistent with those desc1ibed in the 2013 ·Indiana bat Protection and 
Enhancement Guidelines published by the USFWS. The applicant shall clarify this 
inconsistency. 

e. The applicant has stated within the summary of the INB PEP that forested acres 
cleared during construction operations will be supplemented in tl1e short-tem1 by 
erecting bat boxes. The applicant shall update the Sh01t-term Habitat Replacement 
section of the PEP to reflect this statement and provided further details as to the 
timing and number of bat boxes to be erected. 

If you have any questions, please contact this office at (217) 782-4970, or our Southern office in 
Benton at (618} 439-9111. 

NSD:JSc 

cc: \Al. Gillespie 
Williamson County Clerk 
Franklin County Clerk 

J21S1340.do=x 

Sincerely, 

Nick San Diego, Supervisor 
Office oL\1ines and Minerals 

7017 1D□ D D001 0939 4495 
7D17 1000 0001 0939 4501 - - - ---- -----
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CONS ID ERA TlON OF COMMENTS AND OBJECTIONS 

62 111. Adm. Code l 773. l 3(b) allows submission of written comments on applications. The 
following are comments received from the State Agencies, County Board ·and other members of 
the public and the Department's response to those comments. 

Comment: 

Response: 

Comment: 

Illinois Department of Agriculture 

The Illinois Department of Agriculture (IDOA) has reviewed the above referenced 
pennit application. The application is for a 12.5-mile long 18 and 24-inch water 
mains to pump water from the undergrow1d mine to the Big Muddy River. All 
water from the mine will go through holding cells before being discharged to the 
pipeline. The pipeJine will follow the railroad right-of-·way (ROW), both active 
and abandoned. a gas pipeline and road ROW. Construction affects 12.67 acres of 
cropland. The pipeline will be in place for 10-years then removed. The mine has 
indicated they will follow the JDOA's Pipeline Construction Standards and Policies. 
The IDOA requests that the revision shown on the agricultural website be used. 
Sec: 
htrps:/iln1·w2.illinoi.s.gm·/sileslagr,Re~ourccs LandH'utcr1D ocumen1s1j)ip cli11esta11 
llardspo/icies .pdf 

The Department required modification of the application (Appendix A. 
Modification Question No. 9) to ensure the most current version of the IDOA 
Pipeline Constructions Standards and Policies were included in the permit. 

Illinois Environmental Protection Agency 

1. To ensure compliance with 62 Ill. Adm. Code I 8 I 7.42 as it pertains to mine 
discharge quality, the Schedule A contained in Part III of the application should 
be revised as follows: 

a. Iron concentrations are indicated to be within the range of 3.0 - 6.0 mg/I. 
The applicant should revise this indication to provide an "estimate" of basin 
discharge Iron concentrations rather than the acceptable range from the 
Subtitle D regulations. 

b. Total Suspended Solids concentrations are indicated to be within the range 
of 35.0 - 70.0 mg/1. The Applicant should revise this indication to provide 
an "estimate" of basin discharge Total Suspended Solids concentrations 
rather than the acceptable range from the Subtitle D re&rulations. 

2. The pipeline corridor area should be included in the annual stonnwater 
monitoring plan. 
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Response: 

Comment: 

Response: 

Comment: 

Response: 

Comment: 

Response: 

Comment: 

Please see the response to Appendix A, Modification Question No. 14. 

U.S. Department of Agriculture. Natural Resource Conservation Sen·ice 

Any bare soil exposed following surface coal mining should be seeded, limed. 
fe1tilized and mulched to minimize soil erosion. Please refrain from using tall 
fescue or reed canary !,Jfass in seeding mixtures and only plant native trees ano 
shrubs for wildlife areas. Following pipeline irtstallation, drainage should be 
provided where necessary to return the affected areas to their fonner land use. 
Wetlands should be returned to historic hydrologic conditions. Prime Farmland 
acreage should be reclaimed to standards established by the Illinois Surface Coal 
Mining Land Conservation and Reclamation Act. 

This comment has been noted and forwarded to the applicant. 

U.S. Department of the Interior. Fish and Wildlife Service 

To facilitate compliance with Section 7(c) of the Endangered Species Act of 1973, 
as amended. Federal agencies are required to obtain from the Fish and Wildlife 
Service (Service) information concerning any species, listed or proposed to be 
listed, that have ranges which include the project area. As the State of Illinois has 
been delegated the responsibility of issuing mining pennits by the Office of Surface 
Mining. we are providing the following list of threatened and endangered species 
to assist in your evaluation of the proposed pennit. The list for the proposed pcnnit 
area includes the endangered Indiana bat (Myotis sodalis), endangered piping 
plover (Charadrius mclodus), and threatened northern long-eared bat (Myotis 
septentrionalis). There is no designated critical habitat in the project area at this 
time. 

Comment noted and forwarded to the applicant. 

Applicants should he directed to our lnfo1mation. Pla1ming, and Conservation 
System (IPaC) at the link below to dctem1ine whether any federally threatened and 
endangered species, designated critical habitat, or other natural resources of 
concem may be affected by a proposed project and to obtain a preliminary or 
official U.S. Fish and Wildlife species list. For projects that require FWS review, 
request an official species list from the Regulatory Documents page. 
https:, /ecos. fws. f.!ov/ipac' 

This comment has been forwarded to the applicant. In addition, the Department has 
supplied the Service's website to future applicants as an encouraged and available 
resource. 

Based on the location of the proposed pennit area, the Service concurs that the 
proposed tlroject is not likely to adversely affect the piping plover. 
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Response: 

Comment: 

Response: 

Comment noted and forwarded to the applicant. 

Information in the pennit application indicates that 3.9 acres of known Indiana bat 
habitat will be impacted by the proposed mining activity. Presence of the Indiana 
bat was documented in a mist net survey conducted in 2017, thus a Protection and 
Enhancement Plan (PEP) was developed for the proposed min·e area that lies within 
the 2.5 mile buffer of the documented maternity roost tree in accordance with the 
2009 Range-wide Indiana Bat PEP Guidelines, as revised in 2013. l11e PEP 
includes a number of protection and enhancement measures including avoidance of 
the majority of wooded habitat within the pennit area, winter tree clearing from 
November 15 to March 31, tree girdling and bat box installation to provide 
temporary habitat, riparian buffer zone protection. and maintenance of watering 
areas. The applicant is not proposing to replant the forested habitat acres to be 
disturbed. 

The PEP guidelines state that at least 70 percent of the total Indiana bat forest 
habitat that will be lost should be replaced or mitigated off-site. The applicant 
should develop a replacement plan or off-site mitigation measures. lnfonnation in 
the pem1it application indicates that the post mining acres for fish and wildlife 
woody will increase and may account for the replacement. The PEP should be 
reconciled with the post-mining land use in the reclamation plan. 

The applicant did not survey the entire project alignment, thus probable absence for 
the northern long-eared bat cannot be assumed within the portions of the project 
that were not surveyed. The applicant should incJude the northern long-eared bat in 
the PEP or rely upon the finding of the programmatic biological opinion for the 
northern long-eared bat final 4(d) rule and utilize the streamlined section 7 
consultation framework to fulfill their project-specific section 7 responsibilities for 
the northern long-eared bat. If the applicant utilizes the streamlined consultation 
framework. then the streamlined consultation fonn should be completed. 

See https:, /www. fws. uov 'midwest/en<lan gered/mammals/nleb, s 7 .html 

Based on the lack of infonnation in the pennit application, the Service is not able 
to provide concurrence for listed bat species at this time. The Service requests the 
additional infonnation be provided for review and concurrence. 

The Depa11ment would like to take this opportunity to outline protection an 
enhancement measures that have changed from the original submittal based on 
modification requirements. 

The Indiana bat (M. soda/is) and northern long-eared bat (M. seprentriona/is) 
Protection and Enhancement Plan (PEP) located in Attachment II.8 has been 
updated to address long tcnn habitat replacement requirements. The applicant has 
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Comment: 

Response: 

proposed to reforest 2.73 acres. restoring 70% of the known habitat proposed to be 
removed by this project and therefore compJying with the 2013 Guide1incs. 

Additionally. tree clearing restrictions within the PEP have been modified to state 
that tree c1earing operations will only occur from October 15 to March 31. These 
dates appropriately reflect those outlined for winter tree clearing in the 2103 
guidelines. 

The applicant has also modified the PEP to state ·'the probable absence of the NLEB 
cannot be assumed". The applicant has included a discussion utilizing the key to 
the northern long-eared bat 4(d) rule for federal actions to conclude that the 
proposed actions are not prohibited and therefore a PEP for this species is not 
required. However. the applicant has chosen to inc1ude this species within the PEP 
found in Attachment 11.8 of the application. The applied protection and 
enhancement measures will potentially be beneficial to the northern long-eared bat. 

Based on infom1ation provided by the applicant and appropriate agency 
consultations, the Depa1tmcnt has determined that this project may affect the 
northern long-eared bat. but that any resulting lncidcnta1 Take is not prohibited by 
the Final 4(d) rule and is consistent with the U.S. Fish and Wildlife Service Jan 
2016 Programmatic Biological Opinion on the Final 4(d) rule. The Department has 
completed the IPAC Detennination Key: Northern Long-Eared Bat (NLEB) 
Consultation and 4(d) Rule Consistency. which was submitted to the Service via 
IPAC on July 3 L 2019. 

[Per the folJow-up SFWS correspondence dated October 2, 2019] - Based on the 
lack of information in the pennit application, the Service was not able to provide 
concurrence for listed bat species. We requested additional information be provided 
for our review and concurrence. lnfonnation in your response indicates that the 
Protection and Enhancement Plan (PEP) was updated to address long-tenn habitat 
replacement requirements for the Indiana bat. Based on this infonnation, the 
Service has detennincd that the take of 3.9 acres of known habitat is not likely to 
jeopardize the continued existence of the Indiana bat. 

Information in your letter indicates that consultation for the northern long-eared bat 
was addressed by using our northern long-cared bat determination key within our 
lnfonnation for Planning and Consultation (lPaC) system. Based upon the IPaC 
submission, the action is consistent with activities analyzed in the Programmatic 
Biological Opinion on the Final 4(d) Rule for the nmthem long-cared bat and 
issuance of the verification letter concludes consultation for the northern long-eared 
bat. This information sufficiently addresses our comments regarding the 11011hem 
long-eared bat. 

Comment noted and fonvardcd to the applicant. 

App B - 4 



R03565

Comment: 

Response: 

Comment: 

Response: 

Comment: 

Response: 

Comment: 

Although the bald eagle has been removed from the threatened and endangered 
species list. it continues to be protected under the Migratory Bird Treaty Act and 
the Ba]d and Golden Eagle Protection Act (BGEPA). The Service developed the 
National Bald Eagle Management Guidelines to provide landowners, land 
managers, and others with information and recommendations regarding how to 
minimize potential project impacts to bald eagles, particularly where such impacts 
may constitute ''disturbance," which is prohibited by the BG EPA. A copy of the 
guidelines is available at: 

http:, /www. fws. !.!Ovlmid west/eagle.' pdiiN ational Bal dEaulcM anauementG uidelincs. 

ruli 

The Service is unaware of any bald eagle nests in the pennit area: however, if a 
bald eagle nest is found in the pennit area or vicinity of the permit area then our 
office should be contacted and the guidelines implemented. 

The applicant has provided a statement outlining that the applicant is unaware of 
any bald or golden eagle nests within one mile of the project. The applicant 
includes a discussion committing to contacting the U.S. Fish and Wildlife Service 
for the development of a protection and enhancement plan if a nest is encountered. 
See Part V.2.B.2 of the application. 

[Per the follow-up USFWS correspondence dated October 2, 2019) - The Service 
indicated that it is unaware of any bald eagle nests in the pennit area; however, if a 
bald eagle nest is found in the permit area or vicinity of the permit area then our 
office should be contacted. The applicant provided a statement that no eagle nests 
are known within the project area or vicinity. This information sufficiently 
addresses our comments. 

Comment noted and forwarded to the applicant. 

The pennit area includes 23.0 acres of cropland, 16.8 acres of fish and wild1ife 
herbaceous, 18.6 acres of fish and wildlife woody, 0.4 acres of fish and wildlife 
water. 3. 7 acres of fish and wildlife wetland, 0.1 acres residential, and 8.2 acres 
industrial/commercial. 

The Department would like to take this opportunity to clarify that information in 
the modified permit application indicates that the permit area will includes 16.4 
acres of cropland, 20. 7 acres of fish and wildlife herbaceous, 21.1 acres of fish and 
wildlife woody, 0.4 acres of fish and wildlife water, 3.6 acres of fish and wildlife 
wetland. 0.2 acres developed water resources, 0.1 acres residential, and 8.2 acres 
industrial/commercial. 

[Per the follow-up USFWS correspondence dated October 2, 2019] - Thank you for 
your letter dated August 6, 2019, providing response to our comments on permit 
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Response: 

Comment: 

Response: 

Comment: 

application No. 456 by Williamson Energy, LCC (Pond Creek Mine), for surface 
coal mining and reclamation operations in Franklin and Williamson Counties, 
lllinois. The permit area is 70. 7 acres and the proposed mining activity will impact 
a total of 70. 7 acres. The pennit area includes 16.4 acres of cropland, 20. 7 acres of 
fish and wildlife herbaceous, 21.1 acres of fish and wildlife woody, 0.4 acres of fish 
and wildlife ,vater. 3.6 acres of fish and wildlife wetland. 0.2 acres of developed 
water resources, 0. I acres residential, and 8.2 acres industrfal/commercial. These · 
comments are provided under the authority of and in accordance with the provisions 
of the Fish and Wildlife Coordination Act ( 48 Stat. 401, as amended; 16 U.S.C. 661 
et seq.); the Endangered Species Act of 1973 (87 Stat. 884, as amended: 16 U.S.C. 
1531 et seq.) and, the National Environmental Policy Act (83 Stat. 852, as amended 
P.L. 91-190, 42 U.S.C. 4321 et seq.). 

Comment noted and forwarded to the applicant. 

Information in the permit application indicates that proposed activities will impact 
a total of 3.7 acres of wetlands including 0.4 acres of unconsolidated bottom 
wetlands. The proposed post mining land use plan includes 3.7 acres of wetlands. 

The Service has no objection to the proposed wetland mitigation. 

The Service recommends that the seed mix for emergent wetland restoration 
include native forbs, which will provide greater benefits to native pollinators and 
the monarch butterfly. 

The Department would like to take this opportunity to clarify that information in 
the modified pennit application indicates that the proposed activities will impact a 
total of 3.6 acres of fish and wildlife wetland and proposed post mining land use 
plan includes 3.6 acres of wetlands. The recommendation by the Service to 
incorporate native forbs into the seeding mix for emergent wetland restoration has 
been forwarded to the applicant. 

Information in the pennit application indicates that the reclaimed area will include 
22.1 acres of woody fish and wildlife habitat and 21.0 acres of herbaceous fish and 
wildlife habitat. 

The Service recommends that the planting of any no1H1ative. exotic, and invasive 
species be avoided. 

The Service also recommends the incorporation of native forbs in the seeding mix 
which will provide greater benefits to native pollinators. 

The Service recommends that the applicant include an invasive species control plan 
in the reclamation plan. 
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Response: 

Comment: 

Response: 

The Department would like to take this opportunity to clarify that information in 
the modified pennit application indicates that the reclaimed area will include 21.1 
acres of woody fish and wildlife habitat and 20. 7 acres of herbaceous fish and 
wildlife habitat. 

The applicant has proposed native and non-nati\'e species for Fish and Wildlife 
post-mining land uses (PMLUs). See Attachment V. l .D.2.b. of t11e application that 
contains species lists and justification for the use of some non-native species. The 
regulations found at Section 1816.111 (a)(2) and (c) altow non-native species if they 
are necessary to achieve the desired post-mining land use or are necessary for 
erosion control. In addition. the 2013 Indiana bat guidelines provides the same 
flexibility in Section 2.4.2.2 item no. 3 for the use of non-native ,i..•oody area 
herbaceous ground cover if the applicant demonstrates the proposed species are 
slow growing and beneficial for wildlife. The applicant has proposed non-native 
species for temporary/cover crop vegetation. The Department does not have the 
regulatory authority to require native species for temporary seed mixes. The 
recommendation by the Service to incorporate 11atiYe forbs in the herbaceous 
seeding mix was noted and has been forwarded to the applicant. 

Pursuant to Section 18 l6.116(b)( 1) and l 784.15(b)( 1 ), the Department required the 
applicant to achieve the approved species and/or PMLU vegetation success 
standards during the applicable period of liability. Undesirable invasive species 
control will be part of the remedial action plan if deemed necessary by the applicant 
or the Department. 

[Per the follow-up USFWS correspondence dated October 2, 2019) - The Service 
recommended that the planting of any non-native, exotic, and invasive species be 
avoided and that the applicant include an invasive species control plan in the 
reclamation plan. The Service also recommended the incorporation of native forbs 
into the seeding mix. Information included in the response sufficiently addresses 
our comments. 

Comment noted and fon¥arded to the applicant. 

Public Comments 

The Department has considered and evaluated al1 comments concerning the effects of mining 
within the proposed pennit areas and adjacent areas. The issues raised that are deemed pc1tinent 
to the pennit application are addressed below. 

Comment I: Commenters asked if their questions were going to be answered at the hearing, 
expressed dismay that questions were not answered and requested clarification as 
to how they will obtain those answers to their questions. 
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Response: The re!:,rulations at 62 Ill. Adm. Code 1773.I 4(d)(2) states that "The hearing officer 
shall allow the county board, the applicant, and any interested persons to present data. 
views, or arguments.·· The purpose of the hearing is not to infonn the public but to 
allow the public to "present data. views. or arguments" concerning the application to 
the Department. Comments pertinent to the application are then taken into 
consideration by the Department, with each specialist in their individual scientific area 
reviewing the application and addressing those comments in- the permit decision 
document. 

Comment 2: Commcntcrs expressed concern over the impact of the project on the quality of the 
Big Muddy River. 

Response: The Department's review of the application is conducted pursuant to 62 Ill. Adm. 
Code Parts 1700 - 1850. The commenters' concerns relate to the discharge of 
water into rivers and streams, which is an activity regulated by the Illinois 
Environmental Protection Agency's (]EPA). Please consult with IEPA to address 
issues re1atcd to maximum discharge quantities, river loading capacities. proposed 
mixing zones, and other related matters. 

Comment 3: A commenter asked what is currently being done with the water generated at the 
mmc. 

Response: It is assumed the commenter, by using the tenn ''generated," is referring to mine 
infiltration water removed from the underground workings. According to the 
currently approved NPDES Pennit IL0077666, the mine infiltration water tl1at is 
pumped from the underground works is routed to Pond 006. This 'Nater is used at 
the wash plant or stored on the permitted surface area in existing impoundments 
and ponds. 

Comment 4: A commenter asked about details of the water to be discharged and the 
concentration of pollutants in the water. 

Response: Please see the response to Appendix A, Modification Question Nos. 11 and 12. 

Comment 5: A commenter asked if the pipeline work had begun and when a decision on the 
application would be made. 

Response: At the time of this comment, the Pennit No. 456 application for the pipeline was 
still under review. Any work related to the pipeline as it relates to the proposed 
surface coal mining and reclamation operations detailed for this application cannot 
lawfully begin until the Department approves the application and issues the permit 
decision. Here, after completion of review, it was detennined that modifications of 
the application were required and the applicant had one year to provide appropriate 
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responses to the request for modifications. Those responses have since been 
submitted and approved. This pennit findings document memorializes the 
Department's decision to issue the pennit. 

Comment 6: Commenters questioned the impact to the water level of the Big Muddy River, 
including during low flow conditions as a result of the proposed discharge. 

Response: Based on infonnation provided in the application, the volume of mine water to be 
discharged in the Big Muddy River will be dependent on the flow of the river 
upstream of the point of discharge. Thus, the discharge will be intennittent and 
will be adjusted accordingly. The Depai1menf s review of the application is 
conducted pursuant to 62 Ill. Adm. Code Parts 1700 - 1850. The commenters' 
concerns relate to the discharge of water into rivers and streams. which is an 
activity regulated by the lEPA. Please consult with IEPA to address issues related 
to maximum discharge quantities. river loading capacities, proposed mixing zones, 
and other related matters. 

Comment 7: Commenters asked how the concentrations of chlorides and sulfates in the 
discharge water would impact the receiving stream, adjacent waterways and water 
courses further downstream. including the anticipated effects on local biota and the 
public. 

Response: The IEPA is the regulatory agency that detennines the concentrations of chlorides 
and sulfates that can be discharged into a water body through its NP DES pennitting 
process. The potential impacts to the receiving stream, adjacent waterways and 
water courses further downstream, including the anticipated effects on local biota 
and the public, is an issue for the IEPA to address through that process. Potential 
impacts resulting from another agency's pennitting responsibility is beyond the 
purview of the Department. 

Comment 8: Commcnters indicated the hydrologic balance investigation for the application 
should include the areas included within the longwall panels and that the analysis 
was an attempt to obscure the effects on the local water table. One of these 
commenters asked what the actual cone of depression created by the mine pumpage. 

Response: This pcnnit application is for the construction and operation of a pipeline to 
transport underground mine infiltration water to a diffuser system at the Big Muddy 
River. This pcnnit application does not cover the shadow area encompassed by the 
longwall mining panels. Nevertheless, the Department does not believe there is a 
cone of depression as this water is leaking into the mine from cracks in the 
overlying unit above the coal seam. The water is then physically pumped out of 
the mine, not the o\·crlying unit. 
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Comment 9: Commenters were concerned there are, or may be, adverse impacts accruing from 
the rate of water pumping and area groundwater drawdown. as well as the long
term impacts to local water quantity that may be needed in the future. 

Response: There have been no reported issues from surrounding citizens regarding the 
company pumping out infiltrating groundwater out of the mine. According to data 
presented in the application, this groundwater is naturally high in chlorides and 
sulfates, making it unfavorable as a source of potable groundwater. The 
Dcpattmcnt is unaware of any plans or proposals to utilize this water bearing 
sandstone as a source of potable water. 

Comment I 0: A commenter indicated Permit No. 375 incorrectly reflected the depth of the coal 
seam and that the shallower depth of mining negatively impacted his ponds and 
well. Further, the commenter indicated the Department needed to monitor his well 
to understand the hydraulic balance of the area. 

Response: The issues raised relate to under!,rround mining and subsidence and are not pertinent 
to the activities proposed in Permit No. 456. Potential subsidence impacts to a well 
will not provide relevant infotmation on the hydrologic balance of the proposed 
pennit area in this application. 

Comment JI: Commenters expressed concerns that the public wasn't given adequate or 
appropriate notice of the pennit application or the public hearing and sufficient time 
to prepare for the hearing. One stated that "I own a significant amount ofland I do 
not live here full time. but I would have thought that there might be a better 
communication system to land owners regarding important items such as this. The 
meeting was quickly calJcd and not very publicized. Your ,,Titten comment 
deadline is also too short given that many people have only barely heard of the Big 
Muddy River pollution by Williamson Energy, LLC. and Pond Creek Mine, and 
they have not had time to read the application and gather their research and 
comments on the pennit proposal." 

Response: The purpose of the public hearing, as stated at 62 Ill. Adm. Code l 773.14(d)(2). is 
to ''allow the county board, the applicant, and any interested persons to present data, 
\'icws. or arguments." The application has been on file with the Williamson and 
Franklin Counties CJerk Offices since July 18. 2018. In addition, the application 
was posted to the Department's website on July 20, 2018. Notice of the application 
was published by the applicant in the Marion Republican four (4) times, with the 
first publication on July 18, 2018, and the last on August 8, 2018. The application 
was available for public review for more than three (3) months prior to the close of 
the comment period. It is the Department's opinion the public has been provided 
all the opportunities prescribed by the regulations to review the application and the 
additional ten ( 10)-day period afforded after the public hearing provided adequate 
time for interested parties to review the application and submit written comments. 
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The regulations at 62 Ill. Adm. Code 1773. I 4(b) require that "The Department shall 
publish notice of the hearing in a newspaper of general circulation within the 
county. Such notice shall be published by the Department at least two (2) weeks 
prior to the scheduled hearing date." 

The notice published for the public hearing explained what application was to be 
covered by the hearing, and the time. place and location of the hearing. It also 
pro\'ided the Department"s contact information. That notice was published October 
2, 2018 in the Southern Illinoian. 

The Department's requirements for public notification of the public hearing were 
met. 

Comment 12: Commenters indicated that insufficient research had been done to insure irreparable 
damage to water systems will not occur. Those concerns addressed effects to 
endangered species that may come to the area (gray wolf, black bear and mountain 
lion), the redheaded woodpecker, hellbenders, the alligator snapping turtle and 
other reptiles and amphibians living in and around the waterways which would 
receive the discharge. Commenters also expressed concern regarding these effects 
on the La-Rue-Pine Hills area and its diverse biota. 

Response: The IEPA is the regulatory agency that detennines the effluent concentrations that 
can be discharged into a water body through its NPDES pern1itting process. The 
potential impacts to the receiving stream, adjacent waterways and water courses 
further downstream, including the anticipated effects on endangered species and 
other local biota, is an issue for the IEP A to address through that process. Potential 
impacts resulting from another agency's pennitting responsibility is beyond the 
purview of the Department. 

Comment 13: A commenter indicated the bond paid for reclamation was insufficient and needed 
to take into account the value of fishing, boating and the ecosystem impacted by 
the proposed action. 

Response: The regulations at 62 Ill. Adm. Code 1800.14(b) require that ''[tJhe amount of the 
bond shall be sufficient to assure the completion of the reclamation plan if the work 
has to be perfom1ed by the Department in the event of forfeiture ... " The amount 
of bond calculated by the Department is in regard to the pipeline installation 
requested in the proposed permit. Therefore, the topics noted in the comment are 
beyond the purview of "completion of the reclamation plan." Any detem1ination 
of the effect of the water on the ecosystem and recreational sports would be outside 
the scope of the Department's regulatory jurisdiction. 

Comment 14: Commenters indicated an on-site water treatment system. or other solutions should 
be considered by the applicant in lieu of the pipeline. In addition, a commenter 
indicated the IDNR should require evidence of such assessments. Commcnters also 
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Response: 

asked what the mine has done to fuJly review other options to treat the groundwater 
on-site and suggested that IDNR should request that the mine show serious 
assessments or other ways of dealing with this water. as there were no clear 
examples in the pennit application of other options that were considered to treat the 
high chloride and sulfate levels at the mine. 

The Department does not have the re,brulatory authority to require the type of 
assessments addressed in the comment. 

Comment 15: The Douglas School is an old school turned into artists• studio spaces. A 
commenter expressed concerns that the Old Historic Douglas School could be 
negatively impacted by high water and water quality during periods of flooding. 

Response: The Department docs not have the regulatory authority to evaluate the potential 
downstream effects related to the proposed mixing zone. The authority for such an 
evaluation is under the re!,1tdatory jurisdiction of the IEPA. 

Comment 16: The Big Muddy River is indicated as Public Waters by lDNR. Impacts of this 
added discharge do not appear to have been adequately evaluated and essential 
infonnation for this application appears to be lacking. There is no information on 
what the added 2,700,000 to 3,500,000 gallons per day will mean to erosion 
impacts, river water levels, public use of the river for recreation or other public 
uses. This river is already prone to flooding and has documented low flows which 
clearly could mean different impacts from the proposed discharges that have not 
been adequately assessed. The amount of water that would flow into the Big 
Muddy River on a daily basis would overwhelm the levy structures in place on the 
Big Muddy River. 

Response: Based on information provided in the application, the volume of mine water to be 
discharged in the Big Muddy River will be controlled by a diffuser and be metered 
at any given time based on the actual flow volume in the river as well as the water 
quality of the discharge and receiving stream. 

The IEP A is the regulatory agency that determines the discharge flow volumes and 
concentrations of monitored parameters that can be discharged into a water body 
through its NPDES permitting process. 

Several measures are proposed to reduce erosion impacts from the discharge flow. 
The design of the diffuser includes 5 ports that will be submerged to maximize 
dispersion and minimize effects on the receiving water. The diffuser ports will be 
mounted on a steel structure that wiJI be supported by piles. A 50-inch-thick 
revetment with a D50 riprap size of 25 inches has been proposed to be used on the 
river bank where the diffuser will be located. Other temporary sediment control 
measures to be used during constnaction of the diffuser site include: silt fences, silt 
socks. straw/hay bales and removal and storage of subsoil and topsoil. The 
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Department will monitor the perfonnance of the erosion control measures and take 
appropriate action should erosion become an issue. 

Comment 17: A commenter suggested the mining operations should be converted from 1ongwall 
mining to room and pillar mining and potentially avoid the mine water generation 
to begin with. 

Response: The concern expressed would be better directed to the applicant. The Department 
is not involved in business decisions made by private entities. 

Comment I 8: Commenters questioned if the applicant intentionally located the pipeline diffuser 
below the closest gauging station and if the Department had given consideration to 
the volume of water proposed to be discharged and its effect on the public's right 
to use the river. These comments also suggested that by putting the outlet 
downstream of the Plumfield gauging station the Corps of Engineers would not 
have a true reading of the of the water level and may release more water at Rend 
Lake, causing more flooding downstream. 

Response: Based on infonnation provided in the application, the volume of mine water to be 
discharged in the Big Muddy River will be dependent on the flow of the river 
upstream of the point of discharge. Thus, the discharge will be intem1ittent and 
will be adjusted accordingly. The Department's review of the application is 
conducted pursuant to 62 lll. Adm. Code Parts 1 700 - I 850. The commenters' 
concerns relate to the discharge of water into rivers and streams, which is an 
activity regulated by the JEP A. Please consult with IEPA to address issues related 
to maximum discharge quantities, river loading capacities, proposed mixing zones, 
and other related matters. 

Comment 19: A commenter asked what the current levels of chlorides and sulfates are in the Big 
Muddy River. 

Response: This is outside the scope of the Department's regulatory purview. The 
Department's review of the application is conducted pursuant to 62 Ill. Adm. Code 
Parts 1700 - 1850. The commenters' concerns relate to the discharge of water 
into rivers and streams, which is an activity regulated hy the IEPA. Please consult 
with IEP A to address issues related to maximum discharge quantities. river loading 
capacities, proposed mixing zones, and other related matters. 

Comment 20: A commenter asked if full consultation with other divisions within IDNR had been 
conducted. 

Response: The Land Reclamation Division of IDNR (LRD), upon receipt of a complete 
application, notifies various offices within the IDNR, as we11 as other State, local 
and Federal agencies, allowing each to submit comments to be taken in to 
consideration during the application review process. Here, LRD forwarded 
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notification to the other offices within IDNR on July 20, 2018. All agency 
comments have been considered in LRD's review of the application and are 
addressed in the Part Ill Summary of the Department's Findings. 

Comment 21: A commenter asked why lDNR or EPA would ever allow water with elevated 
chlorides or sulfates to further pollute the Big Muddy River. 

Response: 

. . 

The Department's review of the application is conducted pursuant to 62 Ill. Adm. 
Code Parts 1700 - 1850. The commentcrs' concerns relate to the discharge of 
water into rivers and streams, which is an activity regulated by the IEPA. Please 
consult with lEP A to address issues related to maximum discharge quantities, river 
loading capacities, proposed mixing zones, and other related matters. 

Comment 22: Commenters expressed opinions about the poor quality of old mines and asked if 
IDNR or EPA had been successful in cleaning up pollution caused by old mines. 

Response: LRD is involved in the regulation of active coal mining operations. The 
reclamation of ''old" mines, or lands impacted by mining prior to the permanent 
program rules and regulations is under the jurisdiction of the Department's 
Abandoned Mine Lands Division. Questions related to IEPA 's involvement with 
·•cJeaning up pollution caused by old mines" should be directed to that agency. 

Comment 23: Commenters asked about how climate change would impact the need for water in 
the future and how this proposal would affect the local water supply. 

Response: The concern expressed related to climate change is outside the regulatory purview 
of the Department. 

Comment 24: A commenter indicated the mining industry caused public health issues and this 
proposal would exacerbate that issue. 

Response: The concern expressed is outside the regulatory purview of the Department. This 
comment has been forwarded to the applicant. 

Comment 25: A commenter indicated that the sulfate and chloride concentrations presented 
throughout the application were inconsistent, and the final discharge concentration 
was well in excess of those concentrations expressed elsewhere in the application. 

Response: Please see the responses to Appendix A, Modification Questions Nos. l l and 12. 

Comment 26: A commenter asked if the applicant is pumping to a tributary of Pinc Creek (as the 
pennit indicates) is working why do they need this application. 

Response: The Department is unaware of a "Pine Creek" in the vicinity of U1e Pond Creek 
Mine, and therefore assumes that the commenter is referring to Pond Creek. The 
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Pond Creek Mine does not pump water directly into a tributary of Pond Creek. 
However, water from the mine's sediment ponds (Outfalls 001, 002, 003, 004, 005, 
006, 007, and 008) can discharge into an unnamed tributary of Pond Creek. Please 
refer to the Department's response to Comment 3 above for a description of the 
minc's current handling of infiltration water from the underground works. 
According to the application, Williamson Energy, LLC has a finite capacity to store 
water and expects to encounter an increase in 1:,,roundwater infiltration as mining 
progresses. 

Comment 27: One commenter questioned why the mine is attempting to pump high sulfate and 
high chloride water to the Big Muddy when an earlier request for a mixing zone 
was rejected years ago. 

Response: The IEP A is the regulatory entity that approves mixing zones. The Department 
permits any actual conveyance system that would be necessary for such a mixing 
zone. The Department received a permit application (No. 455) for such a 
conveyance system January 30, 2017 which the applicant subsequently withdrew 
on March 2, 2017. This application \\'as withdrawn by the applicant prior to review 
and not denied as the commenter alludes. Any other actions taken by the IEPA on 
Pcnnit No. 455 are best addressed by that agency. 

Comment 28: Commenters stated that the Big Muddy River is already listed as impaired on the 
2018 lllinois EPA 303(d) list and is given a medium rating. Their concern is that 
the river is already at risk from pollutants and there does not appear to be adequate 
consideration of a full range of mine alternatives to the discharges requested in this 
permit application or other best practices the mine could utilize are not provided in 
any significant variety or detail. 

Response: The Department docs not have the regulatory authority to require the type 
assessment addressed in the comment. The Department's review of the application 
is conducted pursuant to 62 Ill. Adm. Code Parts 1700 - 1850. The commenters' 
concerns relate to the discharge of water into rivers and streams, which is an 
activity regulated by the IEPA. Please consult with IEPA to address issues related 
to maximum discharge quantities, river loading capacities, proposed mixing zones, 
and other related matters. 

Comment 29: Commenters questioned what will the proposed daily discharge of high levels of 
chlorides and sulfates do to existing fish and aquatic life in the Big Muddy River 
and to other downstream uses? Those commenters indicated that additional 
pollution loading of this river, particularly at times oflow flow, are a concern to us 
in addition to the known problems high levels of chlorides cause for fish and other 
aquatic life. Chlorides are stated in some sources to be accumulative. There is 
nothing in the application that was found to assess what the daily and long-term 
biological and water quality impacts of the high levels of chlorides and sulfates will 
do. 

App B - 15 



R03576

Response: The JEP A is the regulatory agency that detennines the concentrations of chlorides 
and sulfates that can be discharged into a water body through its NPDES permitting 
process. The potential impacts the receiving stream, adjacent waterways and water 
courses further downstream, including the anticipated effects on local biota, such 
as fish and other aquatic life, is an issue for the IEPA to address through that 
process. Potential · impacts resulting from another agency's permitting 
responsibility is beyond the regulatory purview of the Department. 

Comment 30: Comrnenters had questions regarding what fish and aquatic species are currently 
utilizing the proposed discharge section of the Big Muddy River and are there any 
locations downstream that have mussel populations? What are the biological and 
enviromnental impacts of the high chloride levels? The Big Muddy River is also 
listed as having varieties of mussels and information on any mussel beds and what 
impacts the discharges could mean is lacking. 

Response: The IEPA is the rebl'\Jlatory agency that detennines the concentrations of chlorides 
and sulfates that can be discharged into a water body through its NPDES permitting 
process. The potential impacts the receiving stream, adjacent waterways and water 
courses further downstream, including the anticipated effects on local biota. such 
as fish and other aquatic species. is an issue for the IEPA to address through that 
process. Potential impacts resulting from another agency's permitting 
responsibility is beyond the regulatory purview of the Department. 

Comment 31 : A commenter asked what different mining practices could be done to reduce the 
amount of groundwater infiltrating the mine? 

Response: The scope of the commenter's question falls beyond the regulatory purview of the 
Department. The comment has been forwarded to the applicant. 

Comment 32: Commenters indicated the diffuser is located on a cut bank of the river, which could 
potentially experience expedited erosion and bank stability problems risking 
infrastructural damages. 

Response: Engineering practices at the river bank will be utilized to reduce significant erosion 
impacts and enhance aquatic habitat. The diffuser ports will be mounted on a steel 
structure that will be supported by piles. Stream bank stabilization proposed for 
the bank of the Big Muddy River consist of a SO-inch-thick revetment using median 
riprap size of 25 inches. The riprap will be keyed into the toe of the slope with 
native plantings on the banks above. This bank stabilization will help prevent 
further erosion due to the stream channel and protect the water management 
facilities and infrastructure. The Department will monitor the performance of the 
erosion control measures and take appropriate action should erosion become an 
issue. 
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Comment 33: Commenters indicated it is unclear what heavy metals or other possible 
contaminants such as arsenic or radioactive materials and what the cumulative 
effect of additional pollutants will be. The application is also unclear about whether 
there is a chance of this water mixing with acid mine drainage. 

Response: Please consult with the IEPA regarding what other parameters were reviewed for 
this mixing zone. The Department finds that 'the chance of acid mine drainage 
mixing with the water destined for the mixing zone is low to negligible. 

Comment 34: A commenter indicated the Stream Protection Rule was created to clarify vague 
and problematic components of SMCRA, but even though it was rescinded it 
should be used to mitigate the damage caused by Foresight Enerb'Y· 

Response: The Department cannot enforce regulations that have not been promulgated or are 
not in force. 

Comment 35: A commenter asked how will the low water quality with its high sulfates and 
chlorides effect timber along the river and who would be responsible for the 
monetary loss to land owners? 

Response: The Department's review of the application is conducted pursuant to 62 111. Adm. 
Code Parts 1700 - 1850. The commenter's concerns relate to the discharge of 
water into rivers and streams, which is an activity regulated by the IEPA. Please 
consult with IEPA to address issues related to maximum discharge quantities, river 
loading capacities, proposed mixing zones, and other related matters. 

Monetary loss to landowners based on water quality issues resulting from another 
agency's permitting responsibility is beyond the regulatory purview of the 
Department. 

Comment 36: A commenter asked if they drain water into the Big Muddy, will it be via Pond 
Creek? If so, who will be responsible for cleaning up the creek due to the number 
of logjams on it. 

Response: The application proposes a pipeline to pump mine water from under1:,JTound into the 
Big Muddy River. The concerns expressed regarding the logjams are beyond the 
re&'Ulatory purview of the Department. 

Comment 37: Commenters indicated the average concentrations listed for Chloride (2237 mg/I) 
and Sulfate ( 1940 mg/1) in the effluent, coupled with the discharge rate equal 
approximately 22,700 kg/d Cl2- and 19,400 kg/d S042- were significant quantities 
when considering the hydrological characteristics of the Big Muddy River at this 
point in its watershed. 
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Response: The Department's review of the application is conducted pursuant to 62 Ill. Adm. 
Code Parts 1700 - 1850. The commenters' concerns relate to the discharge of 
water into rivers and streams, which is an activity regulated by the IEPA. Please 
consult with IEPA to address issues related to maximum discharge quantities, river 
loading capacities, proposed mixing zones, and other related matters. 

Comment 38: A commenter indicated the negative charges of Chloride and express ·a high affinity 
to remobilize any positively charged cations in channel sediments of the Big Muddy 
River. This becomes an important concern when considering metals like 
Manganese, Magnesium, Iron, Cadmiwn, Arsenic, Lead, etc. can be present in 
riverbed sediments. The negative charges extract these· positive charged cations, 
causing elements that would otherwise be immobile. to be brought back into 
solution and transported downstream. This topic is not discussed anywhere in the 
application, yet is a real concern considering the quantity, concentration, and 
duration the mine anticipates the point source effiuent to be active. 

Response: The Department's review of the application is conducted pursuant to 62 Ill. Adm. 
Code Parts 1700 - 1850. The commenters' concerns relate to the discharge of 
water into rivers and streams, which is an activity regulated by the IEPA. Please 
consult with IEPA to address issues related to maximum discharge quantities, river 
loading capacities, proposed mixing zones, and other related matters. 

Comment 39: A full Environmental Impact Statement should be conducted to determine the full 
effects of this proposed pipeline. 

Response: An environmental impact statement is not required under 62 111. Adm. Code Parts 
1700-1850 for this proposed surface coal mining and reclamation operation. 

Comment 40: Drinking water pollutant levels are more restrictive than river water; the proposed 
discharges fail to meet drinking water standards, which mean public uses of Big 
Muddy River water could incur additional treatment costs in the years ahead. 

Response: The concern expressed is beyond the regulatory purview of the Department. The 
Department's review of the application is conducted pursuant to 62 Ill. Adm. Code 
Parts 1700 - I 850. The commenter's concerns relate to the discharge of water 
into rivers and streams, which is an activity regulated by the IEPA. Please consult 
with IEPA to address issues related to maximum discharge quantities, river loading 
capacities, proposed mixing zones, and other related matters. 

Comment 41: Commenters indicated that we share concerns about the lack of regulatory 
enforcement that most mines in Illinois have not been inspected in 12 years. 

Response: The regulations at 62 Ill. Adm. Code 1800.11 (a-b) require that "( a) The Department 
shall conduct an average of at ]east one partial inspection per month of each active 
surface coal mining and reclamation operation under its jurisdiction and shall 
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conduct partial inspections of each inactive surface coal mining and reclamation 
operation under its jurisdiction to ensure enforcement of the approved State 
program ... (b) The Department shall conduct an average of at least one complete 
inspection per calendar quarter of each active or inactive surface coal mining and 
reclamation operation under its jurisdiction ... " 

The Department continues to meet its inspection·mandate. 

Comment 41: A commenter questioned how much affect would this have on tourism which is 
another major resource of southern Illinois? 

Response: The effects on tourism are outside scope of the Department's regulatory purview. 

Comment 43: Commenters asked if the pipeline be granted eminent domain or will the mine 
owner purchase easements from landowners? 

Response: Eminent domain is not applicable to the proposed pipeline. It is the applicant's 
responsibility to obtain the necessary right of entry for the project. 

Comment 44: Commenters questioned that since the pipeline crosses over the county line, if the 
pipeline breaks in one county does the other county have to pay for the cleanup and 
what recourse will farmers have when the pipeline breaks and damages their field? 

Response: Operators of such pipelines are responsible for cJeanup of any spillage as well as 
damages. 

Comment 45: A conunenter asked what will happen to their property when the Big Muddy River 
floods again with the extra salt and sulfides and dead wildlife washing in? The river 
will flood again without the extra 2.5 million gallons of water from the Pond Creek 
Mine. 

Response: The Department's review of the application is conducted pursuant to 62 Ill. Adm. 
Code Parts 1700 - 1850. The commenter's concerns relate to the discharge of 
water into rivers and streams, ,,,.hich is an activity regulated by the IEP A. Please 
consult with IEPA to address issues related to maximum discharge quantities, river 
loading capacities, proposed mixing zones, and other related matters. 
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APPENDIX C 

Williamson Energy, LLC, Pond Creek Mine 
Application for Pem1it No. 456 

And Pennit Nos. 375 & 417 
And Revisions No. 1, 2, 3, 5, 6, 9, 10, and 11 to Pennit No. 375 

Assessment and Findings of Probable Cumulative Hydro logic Impacts 

Williamson Energy, LLC (hereinafter referred to as "pennittee" or "applicant" as applicable) \·vas 
required to submit a detennination of probable hydro1ogic consequences of the proposed mining 
and reclamation operations, both on and off the permit area, pursuant to 62 Ill. Adm. Code 
1784.14( e) for underground mines. 

Pursuant to 62 lll. Adm. Code 1773.15(c)(5), the Department must make an assessment of the 
probable cumulative impacts of all anticipated coal mining on the hydrologic balance in the 
cumulative impact area, in accordance with 62 Ill. Adm. Code 1784.14(t). and find in writing that 
the proposed operation has been designed to prevent material damage to the hydrologic balance 
outside the permit area. 

The following assessment and findings are intended to fulfill the above requirements. 

I. GENERAL INFORMATION 

A. Historical Coal Mines (ISGS) 

Several coal mines have operated in the vicinity of the Pond Creek Mine. Fonner coal mines were 
present to the west, south and east of the Pond Creek Mine. 

Both surface and underground mines operated in the area, with operations dating back to 1944. 

Ziegler No. 4 Mine (1944-1980) 

To the south and west of the Pennit No. 3 75 area is the fonner Ziegler No. 4 underground mine. 
This mine encompasses approximately 4,726 acres and operated as a room and pillar mine. 

2. Orient No. 4 Mine (1952-1987) 

Also to the south of the Pennit No. 375 area, the former Orient No. 4 under~,round mine operated. 
This mine was approximately 6,530 acres in size and operated as a room and pillar mine from 1952 
to 1987. 
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3. Malone No. 1 Mine (1976-1979) 

This former surface mine is located to the east of the pennit area. The Malone mine operated as a 
small surface mine from I 976 to 1979 and was approximately 82 acres in size. 

4. Phoenix No. 1 Mine (1988-1993) 

To the east, occupying the same general location as the form Malone No. 1 surface mine, the 
Phoenix No. 1 Mine was present. Two permits were issued by the Department. Pennit No. 200 
was issued in 1988 and Pennit No. 270 was issued in 1992. The mine ceased operations in 1993 
and in 2008, the Department placed the permit areas into forfeiture status. 

B. Active Coal Mines 

Pond Creek Mine (200S-current) 

1. Permit No. 375 (issued 2005) 

The original Pond Creek Mine permit was issued for an underground coal mining operation. Permit 
No. 375 was originally for approximately 540 acres to be used as surface support facilities for an 
underground coal mining operation. The surface support facilities include a coal preparation plant, 
parking lots, access roads, drainage control structures, office buildings, changing rooms, assembly 
rooms. warehousing facilities, storage facilities, ventilation facilities, refuse disposal areas, power 
distribution facilities, power lines. water lines, stockpile areas and other associated facilities. 
Williamson Energy extracts the Herrin No. 6 Coal Seam, at a depth ranging from 450 to 600 
vertical feel from the surface, utilizing room and pillar and longwall mining within the originally 
permitted 4,631 (approximately) acre shadow area. The room and pillar mining is designed to 
preveht subsidence and/or to be areas of unplanned subsidence, while the 1ongwa11 mine area is 
planned subsidence. 

2. Permit No. 375, Significant Revision Nos. 1, 3, 5. 6, 7, and 9 (issued 2007, 
2010, 2011, 2012, 2013, and 2014, Respecti\'elv) 

Revision Nos. 1, 3, 5, 6, 7 and 9 to Permit No. 375 approved additional shadow area to allow for 
both room and pillar developmental and longwall mining operations. The additional shadow area 
totals approximately 10,588 acres. 

3. Permit No. 375, Significant Revision No. 2 (issued 2009) 

Revision No. 2 to Pcnnit No. 375 converted previously approved pennit area to Refuse Disposal 
Area No. 2 for the mine. 
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4. Permit No. 37S, Significant Revision No. 4 (Withdrawn) 

This proposed revision was withdrawn by t~e applicant and not issued. 

s. Permit No. 375. Significant Revision No. 8 (Withdrawn) 

Revision No. 8 to Pennit No. 375 is a proposal to inject coal slurry into the fonner underground 
works of the Pond Creek Mine. This application has been withdrawn. 

6. Permit No. 417 and Significant Revision No. 10 to Permit No. 375 
(issued 2015) 

Pennit No. 417 and Significant Revision No. IO to Pennit No. 375 added approximately 230 acres 
for an additional refuse disposal area, to be known as Refuse Disposal Area No. 3. 

7. Permit No. 375, Significant Revision No. 11 (issued 2018) 

Significant Revision No. 11 to Pennit No. 375 added 10,913.7 acres of shadow area to the existing 
mining operations. To date, 57 Insignificant Permit Revisions (IPRs), 84 Incidental Boundary 
Revisions (IBRs), and 14 minor field decisions have been issued by the Department since the 
original pennit was issued. The IP Rs were issued for a variety of reasons, including, but not limited 
to: surface drainage modifications; pond design changes; rail loop load-out modifications; 
underground boreholes for rockdust, power supplies and ventilation; installation/replacement of 
groundwater monitoring wells; changes to the existing refuse disposal areas. 

The IBRs were also issued for a variety of reasons, including but not limited to: refuse disposal 
area changes; borehole installation; soil stockpile changes; addition of diversion ditches, and other 
surface water drainage; mine ventilation changes and shadow area expansions of 20 acres or less. 
Through IBRs, Williamson Energy has added approximately 229.3 acres to the original surface 
facilities permit area and approximately 592 acres of shadow area. 

The total surface facilities permit area is now approximately 1,070 acres, whereas, the total shadow 
area is approximately 25,715 acres. 

8. Application for Permit No. 456 

The Application for Pennit No. 456 proposes to add a 12.5-mile pipeline from the currently 
approved water holding cells on the western boundary of the mine site to the Big Muddy River. 
According to the application, the pipe size will be a minimum of 18 inches throughout its total 
lenbJfh. The permittee also has an application pending with the Illinois Environmental Protection 
Agency (IEPA) for a mixing zone. According to the application, the mixing zone is being requested 
due to the inability to dispose of water infiltrating into the mine. This water has naturally elevated 
chloride and sulfate concentrations. The amount of water that can be discharged into the Big 
Muddy River at any given moment is dependent on the chloride concentration of the mine effluent, 
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the chloride concentration in the receiving stream, and the flow of the receiving stream. However, 
the maximum pumping rate for this facility will be limited to 5,000 gallons per minute according 
to the draft NPDES pennit and the Application for Pennit No. 456 documentation. 

11. PROBABLE CUMULATIVE HYDRO LOGIC IMPACT ASSESSMENT (CHIA) OF 
APPLICATION FOR PERMIT NO. 456 

A. Cumulative Impact Arca (CIA) Evaluation 

For purposes of a Cumulative Hydrologic Impact Assessment (CHIA), the Cumulative Impact 
Arca (CIA) is defined as follows: 

The area, including the permit area, within which impacts resulting from the proposed 
operation may interact with the impacts of all anticipated mining on surface and 
groundwater systems. Anticipated mining shall include, at a minimum, the entire projected 
lives through bond release of: 

the proposed operation; 

all existing operations; 

any operation for which a pennit application has been submitted to the Department. 

This is bas~d upon baseline geologic and hydrologic information. See 62 Ill. Adm. Code Sections 
170 I .Appendix A and 1784.14. 

1. Office of Surface Mining Guidance 

The Federal Office of Surface Mining Mid-Continent Region (OSM-MCR) developed a document 
in June 2007 entitled Hvdrologic Considerations for Permitting and Liabililv Release, a Technical 
Reference for the Mid-Continent Region. In determining whether a CHIA is required, OSM-MCR 
states that "the operative word in the CHIA concept is cumulative which seemingly necessitates 
the potential interaction of two or more anticipated mining operations." (p. 17) Fu1ther OSM-MCR 
states, "While it may be possible that for a single hydrologically isolated mine the probable 
hydrologic consequences determination made by the operator would be adopted by the regulatory 
authority as the CHIA, nevertheless such a conclusion must be reached by the regulatory authority 
on a case-by-case basis." (p.17) 

2. CIA Determination for Application for Permit No. 456 

Please sec the CHIA for Significant Revision No. 2 to Permit No. 375 for baseline information 
regarding the original permit and shadow areas and for the Department's determination of the CIA 
for Penn it No. 3 75. The proposed 12.5 - mile pipeline encompasses a total of 70.51 acres that will 
terminate at a mixing zone in the Big Muddy River. The proposed pipeline route will cross the 
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following HUC-12 watersheds, West Frankfort - Pond Creek, Lake Creek, Chittyville - Pond 
Creek. and Cambon Lake - Big Muddy River. Although the pipeline crosses these four watersheds 
the assessment area was only expanded to the permit boundaries of the proposed Application for 
Pennit No. 456 area. 

According to the Water Management Operations section in the application, the infiltrating 
groundwater is from an overlying sandstone which has naturally e)e\'ated concentrations of 
chlorides and sulfates. Patt Ill of the application states, chloride concentration generally varies 
between 1,699 mg/L and 2,799 mgtL, whereas the sulfate values range between 820 mg/ L and 
2,120 mg/L. As mentioned pre\'iously. this water cannot be discharged through the existing 
sediment ponds on site without exceeding the NP DES permit limits. Therefore, the mine is seeking 
to discharge trus water into the Big Muddy River \'Ja a pipeline and a mixing zone (pending IEPA 
approval). 

According to the application and the draft NP DES pennit, the vo]umc of mine effluent that can be 
discharged to the Big Muddy River V.'ill be dependent on the tlow of the Big Muddy RiYer, chloride 
concentration of the Big Muddy Ri \'er, and chloride concentration of the mine discharge water. 
The maximum pumping rate from the facility has been limited to 5,000 gallons per minute. The 
application states, the proposed pipe]ine will he an 18-inch high-density polyethylene (HDPE) pipe 
that wi11 be buried and capable of handling 125 psi of pressure. The pipeline will be installed using 
both open trench and boring techniques. The applicant has committed to insta1ling a secondary 
containment pipe outside of the transport pipe within the 100-foot stream buffer zone of Pond 
Creek. The applicant has additionally committed to minimize impacts to agricultural lands 
according to the Standards and Policies for Agricultural Mitigation. 

The applicant states the pipeline will be monitored for leaks or potential problems using ultrasonic 
or similar technology flow meters. These flow meters will be clamped to the pipe and hooked into 
a telemetry or fiber optic network that can relay real-time information back to the mine. This 
system will also be tied to an alarm system that activates if a specific difference in flow rate is 
exceeded. The system will utilize pressure gauges and air release valves to release any potentially 
trapped air in the pipeline. In the event excessive pressure is measured. the pumps will be shut off, 
according to the application. The applicant has additionally committed to month]y inspections of 
the pipeline at road boring sites, the Pond Creek boring site, the Big Muddy River discharge site, 
and the monitoring stations housing the flow meters. air valves, and pressure gauges. 

As mentioned previously, the proposed pipeline route will cross four watersheds. In detcnnining 
a CIA area, the Department first evaluated the area encompassed by these four watersheds. 
However, given the construction parameters of the pipeline, the monitoring constraints, and the 
applicant's commitment to monthly inspections and/or maintenance, the Department does not 
expect there to be any negative impacts to the hydrologic balance from the proposed operations. 
The construction activities as proposed in the application will only temporarily affect the area 
encompassed by the proposed pennit. The Department docs not expect the surface water and 
groundwater will be negatively impacted by the temporary construction activities proposed for the 
installation of the pipeline. As such, the Department is expanding the CIA for the Application for 
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Pennit No. 456 by 70.51 acres, which is the acreage of the proposed pipeline. The Department has 
detcnnincd that as long as the applicant properly operates the pipeline per the commitments given 
in the application, there should be minimal to no impact to the surface water or groundwater within 
the CIA area. Further, the Department expects no impacts outside the CIA area. 

The CIA acreage has also been expanded to encompass surface lBRs previously not included in 
the assessment area. These surface IBRs include additional area for vertical turbine pumps, 
pipelines, boreholes, man/material shafts, and ventilation shafts. The original surface water and 
groundwater assessment areas were within the Town of West Frankfort - Pond Creek HUC-12 
watershed. The additional surface IBRs spread the facility into the following watersheds: Tilley 
Creek - Ewing Creek, Prairie Creek - Middle Fork Saline River, Gassaway Branch Middle Fork 
Saline River, Brushy Creek, and Buckley Creek - Crab Orchard Creek. The Department evaluated 
the above listed watersheds to account for the mine expansion and to possibly extend the 
assessment area. However, the Department detcnnined that expanding the assessment area beyond 
the pennit areas in the watersheds would make the CIA too large for the relatively minor facilities 
approved by the aforementioned IBRs. These IBRs were approved for facilities and the 
Department assumes they will not fail. Thus, the CIA has been expanded to only include the 
additional pennitted acreage. 

The new CIA acreage is 4,245 acres and depicted on Map 1. This includes the original Pcnnit No. 
3 75 area, Pennit No. 417 area, all the surface IBRs previously not included, and the proposed 
Application for Pennit No. 456 area. 

B. Assessment of the Probable Hvdrologic Consequences {PHC} 

1. Permit Arca and the Shadow Arca 

Previously, the Department conducted the required hydrologic assessment on the original Permit 
No. 375 pennit area, shadow area, and their respective adjacent areas, as well as Significant 
Revision No. 11 to Permit No. 375, which added additional shadow area. Application for Pennit 
No. 456 does not propose any additional shadow area, therefore, the Department is not revising 
the assessment at this time. 

Per 62 Ill. Adm. Code Section 170 I .Appendix A, the following terms are defined: 

The "pcnnit area" is defined as: 

[T]he area ofland and water within the boundaries of the pennit which are designated on 
the permit application maps, as approved by the Department. This area shall include all 
areas which are or will be affected by the surface coal mining and reclamation operations 
during the term of the permit indicated on the approved map which the operator submitted 
with the operator's application and which is required to be bonded under 62 Ill. Adm. Code 
1800 and where the operator proposes to conduct surface coal mining and reclamation 
operations under the permit, including all disturbed areas; provided, that areas adequately 
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bonded under another valid pcnnit may be excluded from a permit area. The permit area 
excludes the area defined in this Part as the shadow area. 

The "shadow area" is defined as: 

[A]ny area beyond the limits of the permit area in which underground mine workings are 
located. This area includes all resources above and below the coal that are protected by 
the State Act that may be adversely impacted by underground mining operations including 
impacts of subsidence. 

The .. adjacent area'' is defined as: 

[T]hc area located outside the permit area, or shadow area, where a resource or resources, 
determined according to the context in which adjacent area is used, are or reasonably could 
be expected to be adversely impacted by proposed mining operations. 

As described in Section l.8.8 above, the proposed permit area for the Application for Permit No. 
456 consists of 70.51 acres. The pennittee provided information obtained from the Illinois State 
Geological Survey on domestic groundwater wells within ½ mile of the proposed pcm1it area. As 
mentioned previously in Section 11.A.2, the CIA was also expanded to encompass the acreage 
approved by the surface lBRs previously not included in the assessment area. Given the minimal 
disturbance expected from the proposed operations and the facilities approved by the 
aforementioned IBRs, for the purposes of this CH IA, the Department has determined there is no 
adjacent area as no impacts are expected outside of the proposed permit area or the IBR areas being 
added to the assessment area. 

a. Regional Hydrologic Area 

The existing pennit and shadow areas, as well as the proposed permit area are located in the 
glaciated upland area of northern Wi11iamson County. It is situated at the headwaters of the major 
drainage systems of the region. Unnamed tributaries of Pond Creek, named and unnamed 
tributaries of Middle Fork Saline River, as well as wmamcd tributaries of the Big Muddy River 
pass near and through the existing and proposed pcnnit and the existing shadow area. 

b. Permit Area Surface Waters Assessment Arca 

The Pennit Area Surface Water Assessment Area was evaluated in the CHIA for Permit No. 3 75 
Revision No. 10 and Pennit No. 417 but has been revisited by the Department for Application for 
Permit No. 456. The Pennit Area Surface Water Assessment Arca has been defined as the 
approximately 4,245 acres which includes the existing Permit No. 3 75 area, Permit No. 417 area, 
the surface IBR areas previously not included in the assessment area, and the Application for 
Pennit No. 456 area (Map I). An explanation of the delineation of the original surface water 
assessment area in the Pond Creek Watershed can be found in the CH IA for Penn it No. 417 and 
Revision No. 10 to Pennit No. 375. As mentioned in Section 11.A.2, the Department extended the 
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assessment area to include the pennit areas encompassed by the surface IBRs east of Pennit No. 
417 and the Application for Permit No. 456 area. Since all these areas are for facilities related to 
the mining operation (pipeline, borehole, shafts, etc.), the Department is assuming these operations 
will not fail and will not negatively impact the hydrologic balance. 

c. Permit Arca Groundwater Assessment Area 

Based upon the assumption that shallow groundwater mimics the topography in the area, the 
Pennit Area Groundwater Assessment Arca is the same as has been described in ll.B. l .b above 
and as depicted in Map 1 . 

d. Shadow Arca Surface Waters Assessment Arca 

The Shadow Arca Surface Waters Assessment Areas were evaluated in the CH(As for Significant 
Revision Nos. 9 and 11 to Pennit No. 375. The Shadow Area Surface Waters Assessment Arca, 
associated with Significant Revision No. 11 to Permit No. 375, is approximately 17,625 acres. The 
Shadow Area Surface Waters Assessment Area associated with Significant Revision No. 9 to 

Pennit No. 375 is approximately 22,441 acres. This application does not propose to modify any of 
the previously approved shadow area pennits. Please refer to the CHIAs for Significant Revision 
Nos. 9 and 11 to Pennit No. 375 for discussion of the Shadow Arca Surface Waters Assessment 
Areas. 

c. Shadow Arca Groundwater Assessment Area 

The Shadow Arca Groundwater Assessment Areas arc the same as the Shadow Arca Surface Water 
Assessment Areas. The Shadow Arca Groundwater Assessment Areas were evaluated in the 
CHIA's for Significant Revision Nos. 9 and 11 to Pcnnit No. 375. The Shadow Arca Groundwater 
Assessment Arca, associated with Significant Revision No .. 11 to Permit No. 3 75, is approximately 
17,625 acres. The Shadow Arca Groundwater Assessment Area associated with Significant 
Revision No. 9 to Pennit No. 375 is approximately 22,441 acres. This application docs not propose 
to modify any of the previously approved shadow area permits. Therefore, they will no longer be 
discussed in this CHIA. Please refer to the CHIAs for Significant Revision Nos. 9 and 11 to Pennit 
No. 375 for discussion of the Shadow Area Groundwater Assessment Areas. 

2. Geologic Information Required by 62 Ill. Adm. Code 1784.22 

a. Baseline Information 

Application for Pennit No. 456 provides similar information on the regional bedrock geology of 
the area as the original Pennit Application for Pennit No. 375 did. The geology of the area consists 
of typical Pennsylvanian system fonnations, where approximately sixty percent of the 
Pennsylvanian strata is classified as sandstones and the remaining forty percent is classified as 
siltstoncs and shales. Of this forty percent, coal and/or limestones make up approximately one 
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percent of this material. The Cottage Grove Fault System is located io the region but is not within 
the existing or proposed pennit areas. 

Unconsolidated deposits within the proposed permit area are Pleistocene in age and range from 4 
to 33 feet thick. l11ese deposits consist mainly of clay, silt and till materials, but known, limited 
areas of sand can be found. Surface topography in the proposed pennit area is relatively flat-Iying, 
with the southern portion of the area topographically higher than the northern portion of the area. 

Site-specific geology, was provided in the boring and corehole logs submitted with the original 
pennit application, as well as the Applications for Pcnnit No. 417 and Significant Revision No. 
10 to Permit No. 375. The Herrin No. 6 Coal seam is overlain by alternating layers of shale and 
limestone. 

As stated in the Application for Permit No. 456, the infiltrating groundwater is from a saline zone 
within the Anvil Rock or Gimlet Sandstone units. The interburden between the Herrin No. 6 coal 
seam and the base of the Anvil Rock varies between 10 feet and 60 feet. The applicant believes 
the sandstone units are mostly discontinuous and the caved zone above the mined longwall panels 
extends into these sandstone units which leads to the water infiltrating into the mine. 

b. Geologic Information Findings 

The applicant presented no acid base accounting data with this application since the applicant is 
not proposing any changes in the coal refuse management. The applicant has committed to 
constructing the pipeline using the best management construction techniques that follow the 
provisions of Standards and Policies for Agricultural Mitigation. 

The applicant also presented infonnation on the sandstone units overlying the Herrin No. 6 coal 
seam that is the source of the infiltrating groundwater. To protect the miners underground, the 
operator must pump this water out of the mine. Since the water is naturally high in chlorides and 
sulfates the applicant is requesting a mixing zone from the IEP A. Otherwise, this water could not 
be discharged from the existing NP DES outfalls on site without exceeding compliance limits. The 
Department finds as Jong as the pipeline is properly constructed, maintained, operated, and the 
limits of the NPDES permit are adhered to, any impacts to the hydrologic balance should be 
minimized. 

3. Hydrologic Information Required by 62 Illinois Adm. Code 1784.14 

a. Baseline Information 

i. Surface Water Quantity Baseline Information 

No baseline surface water quantity information from stream monitoring points in the vicinity of 
the proposed pcnnit area was presented in this application. The applicant did provide data for the 
existing stream monitoring points in the vicinity of the main surface facilities. Surface water 
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quantity infonnation was previously discussed in the CHIAs for the original pennit application 
and Pennit No. 417. The applicant is expecting minimal impacts to the surface waler quantity in 
the vicinity of the proposed pcnnit area during the construction of the pipeline and little to no 
impacts when the pipeline is operational. According to Attachment IV. I of the application, the 
applicant will monitor the pipeline for leaks using a network of flow meters. Additionally, the plan 
has provisions to double wall the pipeline within the Pond Creek stream· buffer zone. Attachment 
IV. I of the application also states the mine can discharge as much as 5,000 gallons per minute into 
the Big Muddy River via a diffuser system based on the flow of the river and other conditions 
specified in the NPDES permit. 

ii. Surface Water Quality Baseline Information 

No baseline surface water quality information from stream monitoring points in the vicinity of the 
proposed pennit area was presented with this application. The applicant did provide data for the 
existing stream monitoring points in the vicinity of the main surface faci1itics. The applicant is 
expecting minimal impacts to the surface water quality in the vicinity of the proposed permit area 
during the construction of the pipeline and-little to no impacts when the pipeline is operational 
given the provisions discussed in the previous section. 

The applicant did provide the water quality expected out of the water holding cell prior to entering 
the pipeline. Table IIl.2.D.1.a in the application displays representative data obtained from the 
water holding cel1 which could contain a mixture of mine infiltration water, process water from 
the preparation plant, and decant water from the slurry ce1ls. The chloride concentration varied 
between 1,699 mg/Land 2,799 mg/L, whereas the sulfate concentration varied between 820 mg/L 
and 2,120 mg/L. According to Attachment IV. l of the application, the water that will be discharged 
will be process water and mine infiltration water. The docwnent goes on to say an Anti
Degradation document was submitted to IEPA on November 18, 2016 and the clarified decant 
water from tlic slurry cc11 was considered in the analysis. Surface water quality for the main surface 
facilities was previously discussed in the CHIAs for the original permit application and Permit No. 
417 and will not be changed due to this application. 

iii. Groundwater Quantity Baseline Information 

The applicant installed no groundwater monitoring wells for this permit application. The applicant 
felt the minimal disturbance from the construction activities should not affect the shallow 
groundwater quantity in the vicinity of the proposed permit area. The applicant surveyed the 
Illinois State Geological Survey (ISGS) public water well records to identify users who may be 
utilizing the groundwater. In Attachment IIl.2.B. l and the Hydrologic Maps of the Application for 
Permit No. 456, the applicant identified eight private water wells and their respective users within 
½ mile of the proposed permit boundary. One of the wells is noted to be plugged according to the 
information the app1icant obtained from the ISGS records. The applicant did not conduct a door -
to - door survey given the minimally invasive construction methods and protections that will be 
employed to install the pipeline. As such, the applicant does not expect any listed well owner to 
experience groundwater quantity issues as a result of this operation. 
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In Attachment IV. I of the application, the applicant states the daily quantity of mine infiltration 
water required to be pumped out amounts to 2,700,000 gallons per day. The applicant anticipates 
the maximum flow of mine infiltration water to he 3,500,000 gallons per day. The application 
notes the applicant is not aware of any groundwater users using the water from the Anvil Rock or 
Gimlet Sandstone units. Most private groundwater well users arc utilizing the shallow groundwater 
from the unconsolidated layer. The applicant noted one user who has a well drilled down to these 
sandstones, however it appears it was drilled deep for additional storage capacity in the well 
according to the application. 

iv. Groundwater Quality Baseline Information 

As mentioned in the previous section, the applicant notes the construction methods to install the 
pipeline should be minimally invasive. As such, the applicant docs not believe the shallow 
groundwater quality will be affected by the proposed operations. The application states the 
infiltrating groundwater has elevated chloride and sulfate levels that would not otherwise be 
allowed to discharge through the outfalls currently approved in the NPDES permit. Table 
Ill.2.D. l .a in the application displays representative data obtained from the water holding cell 
which could contain a mixture of mine infiltration water, process water from the preparation plant, 
and decant water from the slurry cells according to Attachment IV. I of the application. The 
chloride concentration varied between 1,699 mg/L and 2,799 mg/L, whereas the sulfate 
concentration varied between 820 mg/L and 2,120 mg.IL according to the application. 

The applicant is assuming the primary driver for the elevated chloride and sulfate concentration is 
the infiltrating groundwater. Since this water has naturally elevated chlorides and sulfates, the 
applicant notes there are no known private users of this groundwater. As mentioned in the previous 
section, the applicant notes one user who has a well that is drilled into this interval, but the 
applicant asserts this was done for additional storage capacity in the well rather than utilization of 
the unit for water. 

b. Findings 

i. Surface Water Quantity Findings 

Previous surface water assessments can be found in the CHIAs for Permit Nos. 375 and 417. The 
applicant presented information in the application to indicate the construction of this pipeline will 
be minimally invasive. Additionally, the applicant has committed to provisions in the pipeline 
construction and operation to prevent leaks and ensure reliable operation. Therefore, the 
Department finds the construction of this pipeline will cause little to no impact to the surface water 
quantity in the vicinity of the proposed permit area. This conclusion also applies to the previously 
approved surface lBRs now being included in the assessment area. 

The application states up to 5,000 gallons per minute can be discharged into the Big Muddy 
River depending on the flow of the river and other conditions specified in the draft NP DES 
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pcnnit for this mine. The mixing zone is currently pending approval by IEPA, however the draft 
NP DES pennit suggests their analysis found the additional volume of water would not 
negatively affect the Big Muddy River. Therefore, the Department will not comment any further 
on the volume of water going to the Big Muddy River. 

Shadow Arca 

Application for Pennit No. 456 will have no impact on the surface water quantity that may be 
present within the existing shadow areas. 

ii. Surface \Vater Quality Findings 

Given the relatively non-invasive construction, maintenance commitment, and operational 
provisions of the pipeline to prevent leaks, the Department finds the surface water quality will be 
minimally affected or not affected at all by the proposed operations. This conclusion also applies 
to the previously approved surface JBRs now being included in the assessment area. 

Table 111.2.D. I .a in the application gave representati vc water quality data for the holding cell and 
showed elevated chloride and sulfate values. Attachment IV. I of the application stated the water 
holding cell cou]d contain a mixture of mine infiltration water, process water from the preparation 
plant, and decant water from the slurry cells. The applicant also stated this was considered in the 
Anti-Degradation Analysis conducted by IEPA for the mixing zone into the Big Muddy River. 
According to the draft NPDES permit, the IEPA determined the mixing zone will not negatively 
affect the Big Muddy River, as such, the Department will not comment further on their analysis. 
Therefore, the Department finds as long as the applicant foJlows and meets the provisions laid out 
in the NPDES pennit, the surface water quality should not be negatively affected. 

Shadow Area 

Application for Pennit No. 456 will have no impact on the surface water quality that may be 
present within the existing shadow areas. 

iii. Groundwater Quantity Findings 

It is not anticipated the shallow groundwater quantity will he significantly impacted by the 
proposed operations. Attachment Ill.2.B. l and the Hydrologic Maps of the Application for Permit 
No. 456 identified ·eight private water wells and their respective users within ½ mile of the 
proposed pennit boundary. One of the wells is noted to be plugged according to the information 
the applicant obtained from the ISGS records. The Department does not expect the groundwater 
quantity of the private well users to he impacted by the proposed operations. Given the relatively 
non-invasive construction, maintenance commitment, and operational provisions of the pipeline 
to prevent leaks, the Department finds the groundwater quantity will be minima11y affected or not 
affected at all by the proposed operations. This conclusion also applies to the previously approved 
surface IBRs now being included in the assessment area. 
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As stated in previous CHIAs for this mine, the groundwater infiltrating in the mine works 
originates in sandstone aquifers that are currently (and historically) not in use by local residents 
for two reasons. The first is the cemented nature of the sandstone creates low aquifer yield and the 
second is the documented poor quality of this water. Local residents tend to obtain their drinking 
water from surface sources due to the highly mincraliz.cd water that is present in this sandstone 
unU. · · 

Therefore, the effect of the pumping of this groundwater that infiltrates the mine workings is not 
anticipated to have a negative impact on any current drinking, domestic, or usable aquifer quantity. 

Shadow Area 

Application for Pennit No. 456 will have no impact on the groundwater quantity that may be 
present within the existing shadow areas. 

iv. Groundwater Quality Findings 

Similar to the Groundwater Quantity Findings, it is not anticipated the shallow groundwater quality 
will be significantly impacted by the proposed operations. Attachment IIl.2.8.1 and the 
Hydrologic Maps of the Application for Permit No. 456 identified eight private water wells and 
their respective users within ½ mile of the proposed pem1it boundary. One of the wells is noted to 
be plugged according to the infom1ation the applicant obtained from the ISGS records. The 
Department docs not expect the groundwater quality of the private wells users to be impacted by 
the proposed operations. Given the rclative1y non-invasive construction, maintenance 
commitment, and operational provisions of the pipeline to prevent leaks, the Department finds the 
groundwater quality will be minimally affected or not affected at all by the proposed operations. 
This conclusion also applies to the previously approved surface IBRs now being included in the 
assessment area. 

As mentioned in the previous section, the groundwater infiltrating in the mine works originates in 
sandstone aquifers that are currently (and historically) not in use by local residents due to low 
aquifer yield and poor quality. Local residents tend to obtain their drinking water from surface 
sources due to the highly mineralized water that is present in this sandstone unit. Therefore, the 
effect of the pumping of this groundwater that infiltrates the mine workings is not anticipated to 
have a negative impact on any current drinking, domestic, or usable aquifer quality. 

Shadow Area 

Application for Permit No. 456 will have no impact on the groundwater quality that may be present 
within the existing shadow areas. 
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Ill. CONCLUSION 

The surface water and groundwater monitoring programs have been designed to provide sufficient 
lead time for notification of any potential impacts, as well as to provide ample time for 
investigation and mitigation of any impacts prior to reaching off-site. Both the groundwater and 
surface water monitoring programs are dynamic and as such, the Dcpartme·nt reserves the right to 
add monitoring parameters or monitoring locations should the need arise. The applicant/permittee 
is required to monitor the surface water and groundwater throughout the life of the mine, up to and 
including the time of final bond release. 

The Department has now conducted a hydrogeologic assessment on the proposed additional 
acreage described in the Application for Pem1it No. 456 and the previously approved surface IBRs 
now being included in the assessment area. As noted in the discussions throughout this document, 
the Department has concluded that the additional proposed surface facilities pcm1it area will not 
have a negative impact on either the surface water or groundwater regimes. 

Neither the surface water nor groundwater within the assessment areas will be materially damaged 
unless the quantity and/or quality of water is degraded on a long-tcnn or permanent basis, beyond 
the applicable standards or a long-tenn or permanent loss of use is reported. Material damage 
occurs when the impact is immitigahlc. Neither the applicant/pennittce, nor the Department 
anticipates that this will occur. 

Therefore, the cumulative hydrologic impact assessment finds that the proposed operations have 
been designed to prevent material damage to the hydrologic balance beyond the permitted areas. 

In summary, the assessment and findings of the probable cumulative impact of all anticipated 
mining in the area on the hydrologic balance finds that this operation has been designed to prevent 
material damage to the hydrologic balance outside the permit areas. 
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APPENDIX D 

DECISION ON PROPOSED POST-MINING 
LAND USE OF PERMIT AREA 

The pre-mining and posHnining land use acreage of the permitted area is as follows*: 

Pre-mining Post-mining 

Cropland 16.4 16.4 

Water Resources 0.2 
I 

0.2 

Residential 0.1 0.1 

Industrial/Commercial 8.2 8.2 

Fish & Wildlife Habitat** 45.8 45.8 

Total 70.7 70.7 

*The Department notes that other agencies with environmental and land use authority may use 
land use definitions other than 62 111. Adm. Code 1701 .5. Reports for those agencies which may 
be included in the application wilt classify and tabulate land uses based on their definitions. As a 
result, those land use tabulations may not directly correlate with the above tables. 

** To facilitate the assessment of the revegetation success performance standards, the post-mining 
land use of Fish and Wildlife Habitat is broken out as follows: 

Wildlife-Herbaceous Wildlife-Woody Wildlife-Wetland Wildlife-Water 

20.7 21.1 3.6 0.4 

The Department thus finds·the areas affected by surface coal mining operations will be restored in 
a timely manner to conditions that are capable of supporting the use which they were capable of 
supporting before mining or to higher or better use achievable under the criteria and procedures of 
62 Ill. Adm. Code 18 t 7.133, or as noted above. The plan ofrcstoration submitted by the applicant 
does not present any actual or probable hazard to public health or safety nor does it pose any actual 
threat of water diminution or pollution as indicated in Appendix C, and the proposed land uses 
fo1lowing mining are not impractical or unreasonable as all the post-mining land uses existed prior 
to mining and are compatible with the surrounding areas. The land uses are consistent with 
applicable land use policy and plans known to the Department and no objections were received 
from any governmental agency with such authority. The plan does not involve unreasonable delay 
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in implementation and is not in violation of any other applicable law known to the Department. 
Federal court decisions, commonly known and the "Flannery decisions" and current regulations 
provide for the distinct difference between surface and underground mining. In this pennit the 
operations will involve the trenching and burying of a pipeline through the permit area. 
Reclamation by soil replacement and revegetation will occur shortly aftenvard as part of the 
operation with the exception of any surface access areas. There are no land use or land capability 
changes requested by the pennitee. These disturbances are considered minor in comparison to 
surface mining and the removal of ovcrburen and coal. 
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APPENDIX E 

DOCUMENTATION PROVIDED BY APPLICANT TO COMPLY WITH 
62 Ill. Adm. Code 1773. I S(b)(I )(A) 
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e pennsylvania 
rJ/1/B DEPARTMENT OF ENVIRONMENTAL 
'.:tf!J PROTECTION 

September 13, 2017 

Mr. Charles Shestak 
Canterbury Coal Company 
46226 National Road 
St. Clairsville, OH 43950 

Re: David/Dianne Mine 
Permit No.03841302 
Compliance Order Nos. 171025 and 171028 
Kiskiminetas Tov.nshlp 
Armstrong County 

Dear Mr. Shestak: 

Received Electronically 
Dept of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division 

We have enclosed an executed Consent Assessment of Civil Penalty for the above referenced 
compliance orders. 

We appreciate your cooperation in resolving this matter. If you have any questions, please 
contact me at 724-925-5500. 

Sincerely, 

/$/4(_____ 
Jeffrey V. Parr 
Compliance Specialist 
District Mining Operations 

cc: Pem1it File 

Enclosure 
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Received Electronically 
Dept. of Natural Resources 

October 21 , 2019 
Office of Mines and Minerals 

Land Reclamation Division 

COMMON'\'EAL TH OF PEl'iNSYL VANIA DEPARTMENT OF ENVIRONMENTAL PROTECTION 

In The Matter Of: 

Canterbury Coal Company 
46226 National Road 
Saint Clairsville, OH 43950 

Compliance Order No. 171028 
Permit No. 03841302 • License No. 5006 
Kiskiminetas To·wnship 
Annstrong County 

CONSENT ASSESSMENT OF CML PENALTY 

This Consent Assessment of Civil Penalty ("CACP~) is entered into th.is 2 :3 day of 

2017, by and between the Corr.:.monwealth of Pennsylvarua, Department of 

Environmental Protection ("Department") and Canterbury Coal Company ("Canterbury Coal''). 

The Depanment has found and determined the following: 

A. The Department is the agency with authority to administer and enforce (The 

Clean Streams Law, Act of June 22, 1937, P.L. 1987, as amended, 35 P.S. §§ 691.1--691.1001]; 
[the Swface Mining Conservation and Reclamation Act, Act of May 31, 1945, P.L 1198, as 
amended, 52 P.S. §§ 1396. l ·-1396.19a ("Surface Mining Act")]; [the Coal Refuse Dispos2.l 

Control Act, Act of September 24, 1968, P.L. 1040, as amended, 52 P.S. §§ 30.51--30.66 ("Coal 

Refuse Act")); [the Noncoal Surface Mining Conservation and Reclamation Act, Act of 

December 19, 1984, P.L. 1093, as amended, 52 P.S. §§ 3301 -- 3326 ("Noncoal Act")}; [!he 

Bituminous Mine Subsidence and Land Conservation Act, Act of April 27, 1966, P .L. 31, as 
amended, 52 P.S. §§ 1406.1--1406.2 l ("Bituminous Subsidence Act)]; Section I 917-A of the 

Administrative Code of 1929, Act of April 9, 1929, P.L. 177, as amended, 71 P.S. § 510-17, and 
the rules and regulations promulgated thereunder. 
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Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division H. On May 5, 2017 as evidenced by Sample No, 4137-091, Canterbury Coal caused or 
allowed a discharge of water at the David/Dianne Mine, from outfall 001, with an aluminum 

concentration of 1.524 mg/L which exceeds the permit limit of 0 75 mg/L. 

I. Canterbury Coal's conduct set forth above constitutes a violation of Sections 301, 
307,315, and 611 of the Clean Streams Law, 35 P.S. §§ 691.30:, 691.307, 691.315, 691.611 and 
Section 86. l 3 of the Rules and Regulations, 25 Pa. Code § 86. I 3. 

J. The violations described in Paragraph(s) F through 1 above constitute unlawful 
conduct under Section 611 of the Clean Streams Law, 35 P.S. § 691.611 and Section 17a of the 
Bitu.TJ1inous Subsidence Act, 52 P.S. § 1406.17a and subject Canterbury Coal to a claim for civil 

penalty liability under Section 605 of the Clean Streams Law, 35 P.S. § 691.605 and Section 17 
of the Bituminous Subsidence Act, 52 P.S. § 1406.17. 

After full and complete negotiation of all matters set forth m this CACP and upon mutual 
exchange of the covenants herein, the parties desiring to avoid li~igation and intending to be 
legally bound, it is hereby ASSESSED by the Department and AGREED to by Canterbury Coal 

as follows: 

1. Assessment. In resolution of the Department's c1aim for civil penalties, which 
the Department is authorized to pursue under Section 605 of the Clean Streams Law. 35 P.S. § 
691.605, and Section 17f of the Mine Subsidence Act, 52 P.S. § 1406.17(f). The Department 
hereby assesses a civil penalty of TWO THOUSAND FIVE HUNDRED SEVENTY-TWO 

DOLLARS ($2,572), which Canterbury Coal hereby agrees to pay. 
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2. 

Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division 
Civil Penaltv Settlement. Canterbury Coal consents to the assessment of the civil 

penalty assessed in Paragraph 1, which shall be paid in full upon signing this CACP. This 

payment is in senlement of the Department's claim for civil penalties for the ~iolations set forth 

in the paragraphs above for the date(s] set forth therein. The payment shall be by corporate 

check or the like, made payable to the Commonwealth of Pennsylvania and sent to Compliance 

Specialist, PA DEP - New Stanton District Office, 131 Broadview Road, New Stanton, PA 

15672. 

3. FL1din1?s. 

a. Canterbury Coal agrees that the findings in Paragraphs A through J are 

true and correct and, in any matter or proceeding involving Canterbury Coal and the Department, 

Canterbury Coal shall not challenge the accuracy or validity of these findings. 

b. The parties do not authorize any other persons to use the findings in this 

CACP in any matter or prnceeding. 

4. Reservation of Rights. The Department reserves all other rights with respect to 

any matter addressed by this CACP, including the right to require abatement of any conditions 

resulting from the events described in the Findings. Canterbury Coal reserves the right to 

challenge any action which the Department may take, but waives the right to challenge the 

content or validity of this CACP. 

IN WITNESS WHEREOF, the parties have caused this CACP to be executed by their 

duly authorized representatives. The undersigned representatives of Canterbury Coal certify, 

under penalty of law, as provided by 18 Pa. C. S. § 4904, that they are authorized to execute this 

CACP on behalf of Canterbury Coal, that Canterbury Coal consents to the entry of ¢.is CACP as 
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Received Electronically 
Dept. of Natural Resources 

October 21 , 2019 
Office of Mines and Minerals 

Land Reclamation Division an ASSESS!\1ENT of the Department; that Canterbury Coal hereby kno\>,ingly waives any right 
to a hearing under the statutes referenced in this CACP; and that Canterbury Coal knowingly 
waives its right to appeal this CACP, which rights may be available under Sectic;m 4 of the 
Environmental Hearing Board Act, Act ofJu!y l 3, 1988, P.L. 530, 35 P.S. § 7514; the 
Administrative Agency Law, 2 Pa. C.S. § 103(a) and Chapters SA and 7A; or any other provision 
of law. [Signature by Canterbury Coal's attorney cenifies only that the agreement bas been 
signed after consulting with counsel.) 

FOR Canterbury Coal Company: 

1..1aived 
[Name 
Anomey for [Operator}) 

FOR THE COMMONWEAL TH OF 
PE1'1NSYLV ANIA, DEPARTMENT OF 
ENVIRO"t--.'MENT AL PROTECTION: 

ining Manager 

~/~ Name: Barbara Grabowski 
Assistant Regional Counsel 

COMMENT: If the Operator is a corporation, this document must be signed by both (1) the President or Vice President and (2) the Secretary or Treasurer, unless a resolution from the Board of Directors is attached that authorizes the signatory to sign on bebal f of the corporation. 
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James Plumle,l 

From: 
Sent: 
To: 
Subject: 

Thomas, Ryan L <Ryan.L.Thomas@wv.gov> 
Thursday, October 17. 2019 1:06 PM 
Hunter, Hodge 
Re: [External} S-6020-89 NOV #63 Extension 

Received Electronically 
Dept. of Natural Resources 

October 21. 2019 
0111€@ 61 ldilil@§ Slid I0llll@ISl$ 

Land Reclamation Division 

CAUTION: This email originated from outside of Murray Energy. Do not click links or open attachments unless you recognize the sender and know the content is safe. 
. ' ---

Yes, I will be extending this violation up to 11-14-19. I will do the paperwork as soon as I get back in the office. 

Ryan Thomas 
Environmental Inspector 

Division of Mining and Reclamation 
1159 Nick Rahall Greenway 
Fayetteville, WV 25840 
Office: 304-574-4465 
Email: Ryan.L.Thomas@wv.gov 

On Oct 17, 2019, at 1:59 PM, Hunter, Hodge <hodgehunler@coalsource.com> wrote: 

CAUTION: External email. Do not click links or open attachments unless you verity sender. 

Mr. Thomas, 

Could we get an extension for NOV #63 on permit S-6020-89? 

Thank you, 
Hodge Hunter 

Hodge Hllntcr I Env1ro11mental Eng1nuer 
Murray Maple Eagle Coal, LLC I hodgehunter@coal!>ourLe.wrn 
1345 Elkridge Road I Powellton, WV 25161 
Office: 304-981-4922 I Cell: 870·260-2848 
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MR-6 

ERIS 

West Virginia Department of Environmental Protection 
MR-6 MINE INSPECTION REPORT 

Received Electronically 
Dept.FlffiNatlSl~~ Resources 

October 21, 2019 
,----T--------::::::::;::::;--------r--,---T--o~Jr,1;~mti~:mttt,Ainerals 

INSPECTION PERMIT 
NUMBER 

0102392 

DATE 

11/16/2018 

TIME REASON 

10 00 IN 

TYPE 
p 

MINE 
STATUS PHOTOS 

AM No 

PERMITTEE NAME THE MARSHALL COUNTY COAL COMPANY MSHA # 

No No 

4601437 -------
OPERATOR NAME MR-19 DATE ----------------------- -------
NPDES # WV0020834 NPOES EXPR DATE 08/07/2019 PERMIT EXPR DATE 02/28/2021 ---------

ANCIL• 
75 00 LARY O UNRECLMD 825 

PERMIT TOTAL 
ACRES 1,160.68 OISTBD 900.00 RECLMD -----
DATES: PHI PH II LAST AUG SEED MR-8 ------ ------ ------
LASTINSP 

DATE 
BOND INC BONDED CUR CUR 

10/30/2018 TYPE p INC 1 ACRES 1,160.68 IBR# 28 REV# 16 -----
EXPR OATES: INACT EMER RESP PLAN INS 06/0112019 BLAST AD ------ ------ ------
TIME USED (HRS)=> PERMIT REVIEW 025 INSPECT 025 TRAVEL 0.25 REPORT 0.25 

INSPECTION COMMENTS 
NOV 31 Follow-up. NOV 31 is now being enforced under the Consent Order dated May 14, 2018. The violation is 
terminated. 

ENFORCEMENT STANDARD 
0100 Distance Prohibited ..................... . 

0300 Signs and Markers ...................... . 

0S00 Design Certification .................... . 

0700 Surface Water ......................... .. . 

0900 BlasUng Procedures ............. .. .... .. 

1100 Refuse Impoundments ........ ..... . 

1300 Backfill / Grading.... .. .. ........... . 

1500 

1700 

1900 

2100 

Re11egetalion Requirements .....•.. 

Highwall Elimination ... , ..•.....••... ,. 

Postmining Land Use ............. . 

Acid bearing IT01tic Material ......... . 

2300 Change of Operator ... ....... ......... . 

2500 Diversions and Drainage Control •. 

2700 Subsidence Plan ... ..... ................ . 

2900 Bonding Current.... . • . . .. ............ . 

WATER QUALITY TESTS 

Structure ID Outfall 

EVALUATION VIO# 

pH Fe 

AUTH. COMPANY REPRESENTATIVE Joe Williams 

ENFORCEMENT STANDARD 

0200 

0400 

Exceeding Limlts ....................... -

Sedimenl Control.. ...................... . 

0600 Effluent Limits.- .... . ... --........ -. 

0800 Ground Water 

1000 Haul Roilllcls . ···--· ..... • .. . ......... 

1200 Topsoil Hand6ng. . •.... . •. . . .. 

1400 Reclamation Schedule .. _. .• ... _ 

1600 

1800 

2000 

2200 

Dr..poHI of Excess Spoil ....... ···-· 

Downslope $poll Oispo~I ..... _. 

Ceased Mining Temporarily ..... .. 

Method of Or,eralions 

2400 Penn1l Conditions ........ d••· .... . 

2600 Fu9itr11e Oust Control ... , .,. ~ .. - -

2800 Insurance Currant.. ...... . ......... . 

3000 Other Conditions ..................... . 

EVALUATION VIO# 

FC 

Mn Al No Flow Not Consl Tntalment 

------------------------------
0 EU VERY METHOD I DATE TIME Mail 11121/2018 10 00 00 --------------------------------
CERTIFIED MAIL NUMBER ------------------------------
ADDRESS 46226 NATIONAL ROAD, SAINT CLAIRSVILLE, OH 43950 

WV DEP REP. Andrew M Coleman c~ ~ ~---
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ILLINOIS ENVIRONMENTAL PROTECTION£4ntr~:~~~~~~~ 
1021 NORTH GRANO k✓E1'1UE EAST, P.O. Box 19276, SPRINGFIELD, ILu•.-01s 62794·9276 · i217) 762-~tober 21 , 2019 

JS PRITZKER, GOVERNOR JOHN J. ~~H,~les and Minerals 
land Reclamation Division 

217-782-9861 

July 23. 2019 
CERTIFIED MAIL # i 015 0640 0002 6956 7712 

RETURN RECEIPT REQUESTED 

Sugar Camp Em·rgy. LLC 
Att11: Mr. :vtark G. Schucrgcr 
I I 525 North Thompso,n-ille Rnad 

Macedonia, Illinois. 62860 

Re: Notice of Non-Issuance of Compliance Commitment Agreement 

Violation ~oticc: W-2019-50002 
Sugar Camp Energy 
W05580l0004 

Dear !v(r. Schuerger: 

The Illinois EnYironmental Protection Agency ("Illinois EPA") has rcvic\\'ed the proposed 

Compliance Commitment Agreement ("Ccx·) tenm suhmitted by Sugar Camp Energ~· in a letter dated 

June 26, 2019. in response to the Violation !\oticc dated :\larch 25, 2019. and has decided not to issue a 

proposed CCA for these violations. Due to lhe nature and seriousness of the violations. the Illinois EPA 

has detennined that these violations may not be able to be rcsoh·cd without the i1n·ol\'cmcnt of the Office 

of the Attomev General or the State's Attornev. 
~ . 

Because 1hc ,·iolations remain the subject of disagreement bdwccn ltli: lllinois EPA and Sugar Camp 

Enci·g)·, this matter will be considered for reform! to the above-referenced prosccuto1ial authorities for 

fomrnl enforcement action and the imposition of penalties. 

Questions regarding this maltcr should be directed to Greg Spencer :H 217, 782-987 J. Written 

communications should be directed to: 

Illinois EPA - Division of \\'atcr Pollution Control 

Attn: Greg Spencer'CAS # 19 

P.O. Box 19276 
Sp1ingficld. lL 62794-9276 

Sincerely. 

;;?' / / 
11~ u/~? 

Roger Callaway 
Compliance Assurance Section 

Division of Water Pollution Control 
Bureau of Water 

-4302 N. Moln Sr, P.otl!ord, IL 61103 :s 15 987-77<>0 
59 5 S.S1<1t.,, Elgh\ ll 60123 (847j 608-3131 

21 25 S. f ln1 S1., Chon1poign, JI 61820 ·217 2?8-5800 
2009 Mall St, CollimYillo 11 6~23.C [616'. 346-S 120 

App E - 8 
9 5 I 1 Horli1on St, De, Ploln,u, ll 6001 6 ,847; 29-1.,1000 
412 SW V✓01lwngto11 S10 Su11t 0, Peo,ia, IL 6 l 602 (309; 67 1-30:12 

2309 W. Ma,n St, S, 110 116, Morloo, II 62959 (618) 993-7200 

100 W. Rondal 1,h, Soito l 0-300, Ch.to go. IL 60601 ' 312' 81-1-6026 
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MR-6 

ERIS 
West Virginia Department of Environmental Protection 

MR-6 MINE INSPECTION REPORT 

Received Electronically 
Dept. of Natural Resources 

Pagt>bRfb1r21 , 2019 
Office of Mines and Minerals 

PERMIT 
NUMBER 

U200707 

DATE 

10!0412019 

INSPECTION 

TIME REASON 

12:00 IN 

TYPE 
p 

a Division 
MINE 

STATUS PHOTOS ~st 30 Days? Ins. R&q'd? 

AM No Yes Yes 

PERMITTEE NAME THE MARSHALL COUNTY COAL COMPANY MSHA # 46-01437 -------
OPERATOR NAME MR-19 DATE ----------------------- -------
NPDES # WV0020834 NPOES EXPR DATE 11/07/2019 PERMIT EXPR DATE 11/18/2023 -------- -~-----
PERMIT TOTAL 
ACRES 158.13 DISTBO H0.00 RECLMD 

ANCIL• 
0.00 LARY 0 UNRECLMO -----

DATES: PH I ------ PH II LAST AUG SEED_____ MR-8 _____ _ 

LAST INSP 
DATE 09/20/2019 TYPE p 

BOND INC BONDED CUR CUR 
INC ACRES 158,13 IBR# 15 REV# 

EXPR DATES: lNACT EMER RESP PLAN INS 06/01/2020 BLAST AD ------ ------ ------
TIME USED (HRS)==> PERMIT REVIEW 0.25 INSPECT 0.25 TRAVEL 0.00 REPORT 0.25 

INSPECTION COMMENTS 

Marshall County Coal Co: 6S #1 • NOV 6 extension request beyond 90 days has been received from to company. 
Progress to abate the NOV has been outlined in the attached report. An additional 30 days extension is being 
granted to allow for completion of the access road and all drainage contro1..New abatement date is 11/1/2019. 

ENFORCEMENT STANDARD EVALUATION VIO# ENFORCEMENT STANDARD EVALUATION VlO# 
0100 Distance Prohibited .................... .. 0200 Exceeding Limits............... . ....... . 

0300 Signs and Markers ... _ ........... .... . 0400 Sediment Control ......... ~ .............. . 

0500 Design Certificalion ..................... . 06D0 Effluent Limits ,. ··•········----······"· .. . 
0700 Surface Water.. .. . .. ... ........ . .. . . 0800 Ground Water .... - ........................ . 

0900 Blasting Procedures .• .. .. ..... . . 1000 Haul Roads .................................. . 
....... 

1100 Refuse Impoundments ............. . 1200 Topsoil Handlir,g ........... ... ...... .. 

1300 Backfill / Grading ........................ .. 1-400 Reclamation Schedule ................. . 

1500 Revegelalion Requirements ....... . 1600 Disposal of Excess Spoil ........... . 

1700 Highwall Elimination . .......... ....... .. 1800 Dowr s!ope Spoil Disposal.. ......... . 

1900 Poslmining Land Use .................. . 2000 Ceased Mining Temporarily .......... . 

2100 Acid bearing ffoxlc Material.. ...... . 2200 Method of Operations ................. . 

2300 Change of Operator .... ............. . 2400 Permit Condit ons ....................... . 

2500 Diversions and Drainage Control.. COM 2600 Fugitive Dust Control... ............... . 

2700 Subsidence Plan ........................ . 2800 Insurance Current... .... , .............. .. 

2900 Bonding Current.. .. , .................... .. 3000 Other Conditions ......... .............. .. 

WATER QUALITY TESTS 

Structure ID Outfall Fe Mn Al No Flow Not Const. Treatment 

AUTH. COMPANY REPRESENTATIVE Joe Williams -----------------------------
DEL IVE RY METHOD I DATE TIME Certified 10nt201912:00 00 

CERTIFIED MAIL NUMBER ------~::..-------:::~L.------if-------------
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MR-16 

ERIS 

West Virginia Department Of Environmental Protection 

MR 16 VIOLATION FOLLOW UP INSPECTION REPORT 

Received Electronically 
Dept. of Natural Resources 

i:Qgv:i_,~ l 1, 2019 
Office of Mines and Minerals . . 

I <>nrl - niv,c ion 
PERMIT ORIGINAL INSPECTION AND VIOLATION DATA NEW VIOUI..TION ACTIVITY 

NUMBER DATE I TIME I FORM # I FACILITY# I ENF STD I ORIGINAL VIOL# DATE I TIME 

U200707 011os12019 I 09:30 I 6 I I 2500 I 6 10/04/2019 I 12:00 

PERMITTEE NAME THE MARSHALL COUNTY COAL COMPANY 

Violation is hereby: -; Tennfnated Withdrawn - Remains in force as written - Show Cause submitted 

? Extended to 11/01/2019 at 12:00 NOV modtfied to CO # -- CO modified to NOV # --
Aciion taken to abate: 

The com12an)l continues to work on comQletion Qf th~ §.!C~~ss rQ!,!d and grainage control structures. An extension reguest 
beJlong 90 da)ls has been submitted bll the ~l!!Qi!nll with 51 detailed re12ort of activi!i!ils tak~n thus far to abate th!il violation. An 
aggitionj!I 30 dalls extension is !;!ei□g granted to a new abatement date of 11/1/2Q19, 

INSPECTOR'S CIVIL PENALTY ASSESSMENT RECOMMENDATION (check) 

Seriousness: 1 ~ 2= 3□ 4~5~ sc 1o a i l9= 1o n Negligence: 00 11 l 2 _ j3 i 4~ 50 6n 70 sn 
Good Faith: OLJ 1 U 2 j°-! 3f7_; 4!-·; 5!- 60 7! ! 8i~ Consent Agreement in effect? :) Yes ~ No 

Comments: 

AUTH. COMPANY REPRESENTATIVE Joe Williams 

DELIVERY METHOD/ DATE TIME Certified 10/7/2019 12:00:00 

CERTIFIED MAIL NUMBER 7017 2400 0000 3494 3808 

ADDRESS 46226 NATIONAL ROAD, SAINT CLAIRSVILLE, OH 43950 

WV OEPREP. James T. Harvey ... ./71' __ , \ 
// ,-/// I 

/~ / J'~/4 /4t;a Austin Caperton ~ -'----VI LJrA: . -
{Secretary, Department of Environmental Protection) / rt,1V DEP Jepre~] I /Date 

~ 

Names of individuals at informal Conference: / { 7 -
Results: co was: I . : Upheld I Modified I r Terminated " Withdrawn - I 

Comments: 

SUPERVISOR: DATE. TIME: 
App E -10 

COMPANY REPRESENTATIVE: DATE: 
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October 4, 2019 

James Harvey 
Inspector Specialist 

Received Electronically 
j)ept. of Natural Resources 

The Marshall County Coal compa~er 21. 2019 
462R/fjq!tRfrM~nd Minerals 

St. ClairsviH!,~i'lio~~trnjion Division 
Phone: 740-338-3 I 00 

Fax: 740-338-3405 

WV Department of Environmental Protection 
Division of Mining and Reclamation 
47 School Street, 301 
Philippi, WV 26416 

RE: The Marshall County Coal Company 
6 South I Airshaft 
U200707 NOV 6 

Mr. Harvey, 

This letter is in response to the remedial measures stated in NOV 6 for The Marshall County Coal Company's 6 
South #1 Airshaft, WVDEP Pennit 0200707. 

As you are aware, the completion of the site has taken longer than planned. This is largely due to the amount of 
unsuitable material encountered during construction. Another significant factor has been the performance of the 
on-site contractor. This contractor has since been removed from the project and a replacement contractor has 
resumed construction. The new contractor has since installed five additional culverts and removed the Trans 
Canada gas line that was intersecting the access road. 

Currently the development of the drainage control system continues. Much of the pad and access road is at final 
grade and a number of culverts have been installed. Enclosed is a starus report of the drainage components 
proposed in the design. At this time The Marshall County Coal Company requests a thirty day ex1ension of the 
October 4lh abatement date in order to complete the installation of the remaining ditches and culverts. 

Regards, 

Joe Williams 
Environmental Engineer 

CC: Cory Barack 
Jim Turner 
Guy Shelledy 
Jim Mazzocca 
Paul McGee 
Christian Warfield 
File 

App E -11 
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Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mmes and Minerals 

.-------------------------------------4:.H:W:,..~~iR'lat+9'1 Division 
6 South #1 Site - Drainage Structures Status Report - 2019 10 03 

Road Ditch and Culvert Information from Rt. 250 to the Stream Crossing 

Road Ditch No. No.1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 

Start Plus 0+20 2+80 6+60 9+20 13+15 16+10 19+65 22+10 

End Plus 2+80 6+60 9+20 13+15 16+10 19+65 22+10 27+20 
Length (ft) 260 380 260 395 295 355 245 510 

Road to Grade Complete Complete C:,rr,p!ete Comp'tle Complete COf"lple:e Complete Comp.e:e 

Ditch to Grade Complete Complete Complete Incomplete Compl.:e Complete Complete Complete 

Ditch Fabnc ln: om;,!ete Incomplete Incomplete Incomplete 1nrnmplt ce Incomplete incomplete ln:omµle:e 

Culvert Sump Comple\e Incomplete lncom?ltle Complete Complete CQcmplelc Coml)l~:e Complete 

Culvert Complete lnc,implete lncomplet~ C,imp!ete Complete Complete Comi:lr:e Compltte 

Culvert Apron Complete lneomplele Incomplete Comp•ote lncornpiete ln:om~le1e Compl,te Complett 

Road Ditch and Culvert Information fTom the Shaft Pad to the Stream Crossing 
Road Ditch No. No.17 No.16 No.15 No.14 No.13 No. 12 No. 11 No.10 No.9 

Start Plus 62+16 53+80 51+20 47+00 43+90 40+70 37+25 33+60 31+20 

End Plus 53+80 51+20 47+00 43+90 40+70 37+25 33+60 31+20 27+20 

Length (ft) 836 260 420 310 320 345 365 240 400 

Road to Grade Comp·ete Complete Complete Complete Complete Compl1'te Complett Complete Complel• 

Dltch to Grade Comp.eu, ln:omplete Incomplete Incomplete Incomplete lncom:,let• Incomplete incomplete 1ncompl,1e 

Ditch Fabric Completo lncomp ete rncompftte rncomp'ete Incomplete 1ncomp14!\e Incomplete 1n:omp!ete ln:omplet• 

Culvert Sump Compete Incomplete 1ncomp~ete Incomplete lntomplete tnco:r:ple1e rncompleu! 1n:ompl11e ln~amplete-

Culvert Compete lnc:,mp ete tncamp ete 1ncomp.e1e 1n<Ol'l1Plete mcomplete Incomplete ln:cmplete lncompleu, 

Culvert Apron Compete lncomplele lncomp ete lna,..,p·ete ln;:implttt 1ncorr.plete Incomplete ln;omplete Incomplete 

All Ditches that Drain to the Sediment Pond 
Dltch No. C.D.#1 C.D.#2 C.D. #3 C.D, #4 

Start Plus 0+00 18+09 14+55 0+00 

End Plus 9+38 0+00 0+00 14+67 

Length {ft} 938 1,809 1,455 1,467 
Road to Grade Complete N/A N/ A N/A 

Dltch to Grade Com;,le1e Comp elc tncom;t e:e Comple:e 

Ditch Fabric Complete Complete lncomple:e Co-r,plttt 

Culvert Sump Corni:,le1e Com;,!ele l rt,omp!ete Comple:e 

Culvert Complete Complete lntomp1ete Complete 

Culvert Apron Q>rnplete Com;,!ete Incomplete COll'plete 

Drainage Project Totals and % Complete 

Total Complete %Complete 

Road to Grade 7,134 7,134 100% 

Ditch to Grade 11,865 7,355 62% 

Ditch Fabric 11,865 5,050 43% 

Culvert Sump 19 9 47% 

Culvert 19 9 47X 
Culvert Apron 19 7 37% 

App E - 12 
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MR--6 

ERIS 
West Virginia Department of Environmental Protection 

MR--6 MINE INSPECTION REPORT 

Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Offi~ip6ffnd Minerals 

Land~eclamation Division 

P&RIIIT INSPECTION lllNE BLASTING 
NUMBER :-o:1,· J-·~':Ji~Of(1lr 7 , STATUS PHOTOS :~~io.~ .L~--~~?! 

:-: _ujoo7o1- L AM-·, L~~. ; 
,· No- · : Ci-io--J -· .. - ---·· .... .. ~·- -. ~-- -' _l 
i...._ ___ __J 

PERMmEE NAIIE THE MARSHALL COUNTY COAL C0Mfl'ANY MSHAI 46,,(11437 

OPERATOR NAME MIMIDATE 

NPDESI WVD02~ NPDES EXP~ DATE 08/07/2019 PERMIT EXPR DATE 11/18'202S 
PERMIT TOTl'.L ANCfL. 
ACRES 153.14 Dl5TBD 65.00 RECLMD 0.00 '-ARY 0 UHRECUID 60 

DATES: PHf PH II LAST AUG SEED IIR-8 
LASTINSP Bc»a> INCBO!mEO CUR CUR 

DATE OYft/2019 TYPE C INC 1 ACRES 153.14 IBM 14 REW 0 - - -EXPR DATES: 111:ACT EMER RESP PLAN INS 06/01/2019 BLAST AD 

TIME USED (HRS)-> PERMIT REVIEW 0.25 INSPECT 0.50 TRAVEL 0.2.5 REPORT 0.50 

INSPECTION COMMENTS 

NOV FoUow-up. The pennlttee has provided s letter detaifinS the amount of soU removed from the SN #3 site. It Is 
estimated 20 cubic yards of topsolf and 485 cubic yards of subsoD were removed and taken to the &ii fteld. The~ 
also provided plant nutrient tastfnp results of the aoll. A potential site has bean Identified to find replacement soit. 
The NOV wlll be extended to complete ihe required work. 

ENFORCEMENT STANDARD ENFORCEMENT STANDARD EVALUATION VIOi 
!HOO Dlltlnce Pmltied ..................... . 

0300 SV)l1I end Maitcen ............ - ... ., ... 
OSOO DNIQ'n C.rtfflc:811on. ••.••••• _ ......... .. 

0200 Elcceedlng Umlla.......................... 1 • • • •• r · 
~--~;~j 

0400 SecftmllntContrDI. ......................... _ --~~ , . 
0600 E1lluenl Lmb.:.......................... ... · 1 I 

0700 Surface water ................ _ ........ - .. , 
0800 Blas1lng Pl'Oc:8durel ................... .. 
1100 Rafu• rmpo1mdmenta .......... _ .•.•• 

1300 Saddlll / GtaCfing ........................ .. 

1500 Rwagatation Requnmanta ........ . 
1700 Highwal Elimination ................... . 

1800 PoslmlnlnQ Land Use .................. . 

2100 Acid bearing /Toxic: Material ........ .. 

2300 ChanQt of Opa,-tor .. _ ................. . 

~ .'r""'r--i_ 

~ _..., ~---
0800 Ground water............................... __ , , ~ "! : ......... __ 

1 ODO Haul Roads. .................... -............ , . , =~----~ .. l .. .. 
1200 Topaol Handling........................... j + ?>~ .... LJ 

' 1 r--·"" 1400 Reclamation Sdledula.................. __ ..t L~ 
1600 Dllpoul of Excaas Spoil.............. I 
1800 0cMnslape Spoil Olspoul............ _:_ -==- l-....:1 
2000 Ceued Mlnln; Tempoiarlly...... •.••. , • _ _,..,,... , ~ 

2200 Method of Operations ................... •===~·-,,.,, I= .~ 
2◄00 ~ Cond.ttktM.......................... , 1 

2500 D!Yersfo111 and Oralnqo Control .. 
2700 Subsidence Plan ......................... . 

2900 BondlRD current ...... ···•··•· .......... . 

2800 Fuglllve Du8t Control.................... __ =~·~· ~~ _ ._ .. ! 
2800 lnaurance CUmsnL............. .......... 1 • 

3000 Oltlar Condltlona...................... ..... t=~- 7 ;=:j 
WATER QUALITY TESTS 

... .,,.r--. - - --·r- -·- - --- -· -- ... ---- -- . - . .._. -- n- ~ -

I • ~~~~ ID ,,_~ Outr&II~-= ~ ==-i:-i.-~ F"e _
1
~:-,;.- ~n,__..,,....~ ~ No f:Jow ~r.i ~ct~ L ~ ~!!!! j 

l~= ~-=·;==-,=~-~ " -+-· -~--·-= .. --~~-=- . ""'"-'• .rt-• • : ; . ... -, ~•==-JF-· ,~:,.•-j t-•·,--- · -~ .. ,==~---"';· ·'='· =-t ....... -=-j~ -~l•==~---t=.:= ·= --=--==='"··1 

~=-~~. ·- "'i- = 1 ~-J~===-~ · 1"""~_=_~·~--··~:~."~~ - . ~ _~,/=•-=; --. ~7 
AUIM. COMPANY REPR.ESENTATIVe Joe Wlllilms -------------------------
D EUVE R'I' 11£THOD /DATE Tll!E~ _M_ra,_4J_1_M_. 0_1_0_,a_:00:_.oo_. _______________ ~----

CERTIRBJ .WL NUIIBER ----------------------------
AODRES& 48228 NATIONAL ROAD, SAINT ClAIRSVILI.E, OH -43950 

\W DEP REP. Andn!wM Colilfflan Q =::;72:7 ~;p._&~4·="'-----------------
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MR-16 

ERIS 

PERMrT 
NUMSER 

U20:l707 

nATE, 

West Virginia Department Of E::nvlronmenbll Protection 

MR-18 VIOLATIOI>: FOLLOW-UP INSPECTION REPORT 

ORIGINAi. iNSPECTiON ANO VIOLATION DATA 
I Tl.S I FORM, I FACILITY , I S:t.lF ~ I ORIAltJAI \ll!'ll • 

0311912010 I 08:30 I 6 l I 12.00 I 4 

PERMITTEE fiAME THE MARSHALL COUN'TY COAL COMPANY 

Received Electronically 
Dept. of Natural Resources 

October 21 , 2019 
Office of Mines and Minerals 

Land ~~n Division 

NEW VIOlATION ACTIVITY 
DATE I TIME 

03l29aO 1s I 12.:00 

Viollltior, ia herat,y: 0 Tennlnsled D Wlthcfrnwn 0 Remsina In furre as ~n 0 Show Cause submitted 

[!] Ex1Bnded to 04/30/'2019 at 12:00 0 NOV modified tc co# __ 0 CO modified to NOV# __ 

Aetlon taken lo abate: 

Tne l!m!!!tlii bas 1:!!m'.h'i~ i! llimt ali!lilwz 1111 1mm,111t g[1Q.il timovad from ttl! ~N § lilt~, II !i @mm~ lQ ~ic DOOi Qi 
!DQi2ll 1ad g§ gi~k. ~rda ~ §ubsoU !tflm ~moved 1ad l!tml m ih!!l ~tt !!§kt, Thm:'. i~ llrovlds r!IIID! nu1rfem tesffng rul.!lt§ 
2f the !211, ~ R~nt1a1 l!!fi haE been iaeotified m fin~ re1>1aoemi:im §:211. J1J11 NO~ w.111 ~G ~Gnded ti! g,imRlm ttl!! reau1rec:1 
~ 

INSPECTOR'S CML PENALTY ASSESSMENT RECOMMENDATIOH (check) 

Seriousness: 1□203~4050s010eOs01oO Neglis,enoe: 001020304050607080 
Good Faith: on 10203040s□e!?Jr□ a□ Consent Agreement In elfeG? 0Yes ~No 

Comments: 

AUTH. COMPANY REPRGSEHTATM: J0$Willlame 

DEi.NERY METHOD I DATI: TIME Mall 4/10/Z01910:0();00 

CERTIFIED 11.tJL HUPlBER 

ADDRESS ~226 NATIONAL ROAD, SAINT CLAIRSVILLE, OH 43950 

WVDEPREP. Andrew M Coleman 

Austin Caperton ------· .. __, 
<14 ~~ 3'/2 :% h !l 

[Secretary, Department of Environmemal Protection] [WV DEP Represant&tiveJ Date 

Namea of indlviduals et informal Conference: 

Reaults: CO was: I 0 Upheld I 0 Modified I O Tennlnated 0 Withdrawn 

Commerms: 

SUPERVISOR· DATE: TIME: 
App E :-:f5 -

COMPANY REPRESENTATIVE: DATE: 



R03616

. ·- ·--~ --- - --- - -----·----------· 

MATTHEW G. BEVIN 

Govi:RNOI\ 

Received Electronically 
Dept of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division 
CHARLES G. SNAVELY 

S !.CREl ,..RY 

ENERGY AND ENVIRONMENT CABINET 
DEPARTMENT FOR ENVIRONMENTAL PROTECTION ANTHONY R. HATTON 

Co t,"-tSSION:111 

300 SOWER 80ULEVAIU> 

fRANKFOl!.T. KENn:n:Y 40601 

June 14. 2019 

CERTIFIED MAIL No. 7017 0530 0000 2491 5064 

The Muhlenberg County Coal Co LLC 
46226 National Rd 
Saint Clairsville, OH 43950 

Dear The Muhlenberg County Coal Co LLC: 

Re: Notice of Violation 
Al ID: 124971 
Al Name: The Muhlenberg County Coal Co 
LLC 
Activity ID: ENV20190001 
KPDES Permit#: KYGW40062 
DNR Permit #: multiple 

The Kentucky Department for Environmental Protection (DEP) has issued the enclosed Notice of 
Violation for violations discovered at your facility for the 2018 monitoring period attached (see 2nd page). Please 
review the Notice of Violation carefully to ensure that all remedial measures are completed by the specified 
deadlines. 

Your cooperation and attention to I his matter is appreciated. If you have any questions, please contact me 
at 502-782-6852 or linda.mctts@ky.gov. 

Enclosure 

I I . I I t j • •• •~ • •. 

Sincerely, 

Linda Metts 
Environmental Enforcement Specialist 
Division of Enforcement 

App E - 16 



R03617

Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division 
PERMITS REVIEWED BY THE DIVISION OF ENFORCEMENT 

REVIEW PERJOD: Specified below 

LINE KPDES PERMff 
NOV NOV 

DNR PERMIT NUMBER ISSUED ISSUED # NUMBER 
YES NO 

KYGW40062 
1 (Oct .2018-Dec 2018) 889-5020, 889-7012, 889-5021 X 

KYGW40011 
2 (Sept 2018-Dec 2018) X 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

•Toe above permits were reviewed for The Muhlenberg County Coal Co LLC. 
** If other permits for this company existed for the i!A~~tEUonitoring period, that were omitted from this review, 
please contact Linda Metts at 502-782-6852 or linda.metts@ky.gov. 
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COMMONWEALTH OF KENTUCKY 
ENERGY and ENVIRONMENT CABINET 

DEPARTMENT FOR ENVIRONMENTAL PROTECTION 
Dhision of Enforcement 

NOTICE OF VIOLATION 

To: The Muhlenberg County Coal Co LLC 
46226 National Rd 
Saint Clairsville, OH 43950 

Received Electronically 
Dept. of Natural Resources 

October 21 , 2019 
Office of Mines and Minerals 

Land Reclamation Division 

Al Name: The Muhlenberg County Coal Co LLC AIID: 124971 Activity ID: ENV20190001 
County: Muhlenberg 
KPDES Pennit: KYGW40062 
DNR Permit: 889-5020, 889-7012t 889-9007 
Date(s) Violatioo(s) Observed: 06/12/2019 

This is to advise that you are in violation of the provisions cited below: 

1 Violation Description for Subject Item AIOO0000 12497 I(): 
No person shall, directly or indirectly, throw, drain, run or otherwise discharge into any of the 
waters of the Corrmonwealth, or cause, permit or suffer to be thrown, drained, run or otherwise 
discharged into such waters any pollutant, or any substance that shall cause or contribute to the 
pollution of the waters of the Commonwealth in contravention of the standards adopted by the 
cabinet or in contravention of any of the rules, regulations, permits, or orders of the cabinet or in 
contravention ofany of the provisions of this chapter. [KRS 224. 70-1 I OJ 

Description of Non Compliance: 
Failing to comply with 401 KAR 5:065, Section 2(1), which cites to 40 CFR 122.4l(a), by failing 
to comply with the KPDES permit limits for Total Reco,·erable Iron (TRFe), for permit 
KYGW40062 . The permitted limits for TRFe are a monthly average of 3.0 mg/I and a daily 
maximum of 4.0 mg/I. 'fl1e reported results arc as follows: 

Outfall 001: a monthly average of 5.509 mg/I and a daily maximum of 10.7 mg/1 for December of 
2018. 

The remedial measure(s), and date(s) to be completed by _are as follows: 
The Muhlenberg Co Coal Co LLC shall comply with the tenns and conditions of the current 
KPDES permit of the facility, KYGW40062. [KRS 224.70-110] 

Violations of the above cited statute(s) and/or regu14fhCW~)_ ¥& subject to a civil penalty per day per violation. 
Violations carry civil penalties of up to $25,000 per' clay per v10lation depending on the statutes/regulations 
violated. In addition, violations may be concurrently enjoined. Compliance with remedial measures and their 
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·-
Received Electron1cally 

Dept of Natural Resources 
AI: The Muhlenberg County Coal Co LLC (Consolidated) -- 124971 October 21 , 2019 

Office of Mines and Minerals 
Land Reclamation Division 

deadlines does not provide exemption from liability for violations during the period of remediation, nor prevent 
additional remedial measures from being required. 
If you have questions or need further information, write or call the undersigned: 

Issued By: ~ ~ 
Ms. Linda Metts 

Department for Environmental Protection 
Division of Enforcement 

300 Sower Blvd 
Frankfort, KY 40601 

502-782-6852 (7:30 AM - 3:30 PM) 
Ms. Linda Metts, Enforcement Specialist 

Environmental Enforcement Specialist 
Compliance and Operations Branch 
Date: June 14, 2019 

Issued By: ______________ _ 

Ms. Lori E. Conway 
Environmental Enforcement Specialist 
Compliance and Operations Branch 
Date: June 14, 2019 

How Delivered: Certified Mail Certified/Registered #7017 0530 0000 2491 5064 

AppE-19 
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Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division 

MURRAY MAPLE EAGLE COAL, LLC 

46228 NATIONAL. ROAD 
ST. CLAIRSVILLE. OHIO 43950 

November 11, 201 9 

Ryan Thomas 
Environmental Inspector 
WV Department of Environmental Protection 
Division of Mining and Reclamation 
1159 Nick Rahall Greenway 
Fayetteville, WV 25840 

RE: Murray Maple Eagle Coal, LLC 
Pennit Renewal 
S-6020-89 NOV 63 

Mr. Thomas, 

PHONE: (740)338-3100 
FAX: (740)338-3405 

This letter is in response to the remedial measures stated in NOV 63 for Murray Maple Eagle Coal, LLC's 
pennit renewal on WVDEP Permit S-6020-89. At this time, Murray Maple Engle Coal, LLC has 
submitted an application for permit renewal, and is currently working on replying to the corrections sent 
by the DEP. 

Murray Maple Eagle Coal, LLC requests a 30 day extension of the abatement date in order to finish the 
corrections. 

Regards, 

Hodge Hunter 
Environmental Engineer 
Murray Maple Eagle Coal, LLC 

CC: Murray Maple Eagle S-6020-89 file 

,e..C..OM/"'1e.(\d 

l) p -\-c \ ~. \ ').. -\ C\. . 

·fa.:-~ 
/l-\~-\°'-. 

~,-[~~ 
// '11/ 17 
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From: 
Sent: 
To: 
Subject: 

-------- Original message --------

Williams, Joseph <JosephWilliams@coalsource.com> 
Monday, December 02, 2019 12:51 PM 
Nagel. Jon 
Fwd: [External] NOV 6 

From: "Harvey, James T" <Jamcs.T.Harvcv(i-lwv.gov> 
Date: 12/2/1 9 I 2:48 PM (GMT-05:00) 
To: "\Villiams, Joseph" <JoscphWilliamscacoalsource.com> 
Subject: RE: [External] NOV 6 

Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division 

CAUTION: This email originated from outside of Murray Energy. Do not click links or open attachments unless you recognize the 
sender and know the content is safe. 

New abatement date is 12/27. I'll get the paperwork to you this week, hopefully. Thanks and have a good one. 

• Jim H. 

From: Williams, Joseph <JosephWilliams@coalsource.com> 
Sent: Wednesday, November 27, 2019 1:33 PM 
To: Harvey, James T <James.T.Harvey@wv.gov> 
Subject: [External) NOV 6 

CAUTION: External email. Do not click links or open attachments unless you verify sender. 

Jim, 

Attached is a status report and an extension request for NOV 6. 

Thanks, 

Joe Williams 
Environmental Engineer 
Murray American Energy 
6126 Energy Road 
Moundsville, WV 26041 
(304) 709-2133 

App E - 21 
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MR-6 

ERIS 

West Virginia Department of Environmental Proteetion 
MR-6 MINE INSPECTION REPORT 

Received Electronically 
Dep~b~~t',l[pj Resources 

October 21 . 2019 
Office of Mines and Minerals 

PERMIT INSPECTION MINE L~matior 

NUMBER DATE I TIME I REASON I 
TYPE STATUS PHOTOS _!:!st 3_!) Days? Ins. Req'd? 

- -· -- ·--
U200707 11/01/2019 12:00 IN p AM No No No ---- -

PERMITTEE NAME THE MARSHALL COUNTY COAL COMPANY MSHA # 46--01437 ------------------------ --------
OPERATOR NAME _______________________ !'t'IR-19 DATE _____ ......,_ 

NPDES I WV0020834 --------
PERMIT TOTAL 
ACRES 158.13 DISTBD 

DATES: PHI PH II ------
LASTINSP 

DATE 10/24/2019 TYPE 

NPOES EXPR DATE 12/07/2019 --------
110.00 RECLMO 0.00 

ANCIL
LARY 

LAST AUG SEED 

PERMJT EXPR DATE 11/18/2023 

0 UNRECLMD 110 

MR-8 ------ ------
BOND INC BONDED CUR CUR 

A INC ACRES 158.13 IBR# 15 REV# 

EXPR DATES: INACT EMER RESP PLAN INS 06/01/2020 BLAST AD ------ ------ ------
TIME USED (HRS)==> PERMIT REVIEW 0.25 INSPECT 0.25 TRAVEL 0.00 REPORT 0.25 

INSPECTION COMMENTS 

Marshall County Coal Company • 6S #1. Company has requested an additional 30-day extension of NOV 6 to 
allow completion of abatement requirements. Aerial overflight inspection on 10/24 showed significant progress on 
the road and ditches. An additional 30 days is being granted putting the new abatement date at 11/29/2019. 

ENFORCEMENT STANDARD EVALUATION VIO# ENFORCEMENT STANDARD EVALUATION VIO# 

0100 Distance Proh.bile<L ....... ... ...... . 0200 Exceeding Limits .. ...... ................ . 

0300 Signs and Marxers ..... ................. . 0400 Sediment Con!f'OI... ..................... . COM 

0500 Design Certification ................ ..... . 0600 Effluent Limits ...... ............... ........ . 

0700 Surface Water ....................... .•.... 0800 Ground Water ...... ................ ..... ... . 

0900 Blasting Procedures ................... . 1000 Haul Roads ........... ........ .. .... ..... . 

1100 Refuse Impoundments .... ........... . 1200 Topsoil H2ndling ...... ............ ...... . 

1300 Backfill / Grading .. .............. ... ... .. . 1400 Reclamation Schedule .... . .... ..... . 

1500 Revegetation Requirements ....... . 1600 Disposal of Exce&S Spoil... .......... . 

1700 HlghWall Elimination........... ... .. . .. 1800 Downslope Spoil Disposal ... ...... .. 

1900 Postminin,i Land Use .......... ........ . 2000 Ceased Mining Temporarily ......... . 

2100 Acid bearing /Toxic Material.. ..... . 2200 Method of Operations.... •. .. .. .. . .. . 7 
2300 Change of Operator ..................... . 

2500 Diversions and Drainage Control . COM 
- -=- 'Z" --=-~ 

2400 Permit Conditions . ...................... . 

2600 Fugitive Dust Conlro1... .. ..... ...... . 
- I~ I 

l.. 

2700 Subsidence Pian ............. ........... . 2800 Insurance Current. ···· -··· .. ····· ..... . 

2900 Bonding Current.. ........ . ......•... 3000 Other Conditions ........•........... , ... . 

WATER QUALITY TESTS 

Structure ID Outfall pH Fe Mn Al No Flow Not Const. I! Treatment 
" l 

t 
l 

I 

AUTH. COMPANY REPRESENTATIVE te Williams 1 

DELIVERYMETHOD/DATETIME ~ l-- ~Mol r1lc1/,s 0:7 ::zc 
CERTIFIED MAIL NUMBER (' I I ----. 
ADDRESS 46226 NATIONAL ROAD, SAINT~~. Oli

0

43950 \ 

/r,.._ 
WV DEP REP. James T. Harv2:.,- tj: 4_~ Jta,uMP_.' App E - 22 

(/ 

Division 
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MR-16 

ERIS 

West Virginia Department Of Environmental Protection 

MR-16 VIOLATION FOLLOW-UP INSPECTION REPORT 

Rec~~~d ~l~~tronically 
Dept. of Mlf□raPResources 

October 21 , 2019 
PERMIT ORIGINAL INSPECTION AND VIOLATION DATA New1\q~IYffl<!'ij~t~QttiV'me rals 

sion NUMBER DATE 1 TIME I FORM # I FACILITY# I ENF STD j ORIGINAL VIOL# ~ ~e'1'"'"Tlt~• Uhi 

U200707 01,os120,9 I 09:30 I 6 I I 2500 I 6 1110112019 I 12:00 

PERMITTEE NAME THE MARSHALL COUNTY COAL COMPANY 

Violation is hereby: D Terminated D Withdrawn 0 Remains in force as written 0 Show Cause submitted 

[!] Extended to 11/29/2019 at 12:00 0 NOV modified to CO # __ · 0 CO modified to NOV#. __ 

Action taken to abate: 

Aerial overflight on 10/24 showed significant Qrogress toward com12letion of the road ~nd drainage control structures. Com12an)'. 
has submitted written regu~st for a 30 daJl extension which is being granted. New ab5!tement date 1s 11/29/2019. 

INSPECTOR'S CIVIL PENALTY ASSESSMENT RECOMMENDATION (check) 

Seriousness: 1020304051::'.J6070B090100 Negligence: OQ 1Q203Q 40 50 60 70 BO 

Good Faith: 0010 20 30 40 50 60 7Q 80 Consent Agreement in effect? 0 Yes 0 No 

Comments: 

AUTH. COMPANY REPRESENTATIVE Joe Williams 

' I 1..J!9 DELIVERY METHOD/ DATE TIME -+~~-, ~-··i c~q ~r~ 

l I 
CERTIFIED MAIL NUMBER 

ADDRESS 46226 NATIONAL ROAD, SAINT CLAIRSVILLE, OH 43950 
/ 

WVDEPREP. James T. rarvey /,.• -~ 
..-,' / / 

/fVn( /1 / 4 l lq Austin Caperton ' - ~ _,v .n ... ~~/.1/ 

!Secretary, Department of Environmental Protection) .,,.>,, '-~ DEP Representative) ' Date 
/~ I ,. 

Names of individuals at informal Conference: 
/ 

/ I 
I / 
'---✓ 

Results: CO was: I D Upheld I 0 Modified I O Terminated I O Withdrawn 

Comments: 

. 

SUPERVISOR: DATE: TIME: 

COMPANY REPRESENTATIVE: DATE: 
;it;µµ E - 23 
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APPENDIXF 

TH REA TEN ED AND ENDANGERED SPECIES 
Endangered Species Act of 1973, 16 USC 1531, et seq. 

62111. Adm. Code 1773.15(c)(I0) 

The Department reviewed Permit Application No. 456 for potential effects of coal mining 
operations and reclamation activities on federally listed threatened and endangered species. The 
following factors were considered for all species that could potentially be adversely affected: status 
of species in the proposed permit area and adjacent area, site specific resource infonnation, direct 
and indirect effects, and cumulative effects. 

Five primary sources were utilized to identify federally listed threatened and endangered species 
that could potentially be affected by the proposed coal mining operations and reclamation 
activities. These sources include threatened and endangered species review information submitted 
by the applicant, public comments, the U.S. Fish and Wildlife Service (USFWS), the Illinois 
Department of Natural· Resources/Division of Real Estate Services and Co_nsultation/Office of 
Realty and Capital Planning (ORCP), and Department records. 

Infonnation Submitted by the Applicant 

The threatened and endangered species review srubmitted by the applicant as a requirement of the 
Department's UCM- l application addressed state listed species known to occur in Williamson 
County, Franklin County, and applicable adjacent areas using records obtained from the Illinois 
Natural Heritage Database. Records for fourteen state listed threatened or endangered species, the 
barn owl (Tyto alba). the bewick's wren (T/11:vomanes bewickii), the ornate box turtle (Terrapene 
ornate), the ehuck-will's widow (Caprimulgus carolinensis), the least bittern (lxob,ychus exilis), 
the little blue heron (Egretta caer11/ea), the river cooter (Pseudemys cancinna), the river redhorse 
(Moxostoma carinatum), the yellow-crowned night heron (Nyctanassa violacea), climbing 
milkweed (Mate/ea decipiens), dull meadow beauty (Rhexia mariana), eryng9 (Eryngium 
prostratum), false bugbane (Cimicfuga racemose), and &,'Teen trillium (Trillium viride) were 
deemed by the applicant as possible to occur on the proposed project area. The applicant provided 
Site Specific Resource Infonnation and Protection and Enhancement Plan for each of these 
species. None of these species are currently listed as federally threatened or endangered. 

Information in the permit application indicates that 3.9 acres of known Indiana bat habitat will be 
impacted by the proposed mining activity. Presence of the Indiana bat was documented in a mist 
net survey conducted in 2017, thus a Protection and Enhancement Plan (PEP) was developed for 
the proposed pennit area that lies within the 2.5-mile buffer of the documented maternity roost 
tree in accordance with the USFWS revised 2013 edition of the "2009 Range-wide Indiana Bat 
Protection and Enhancement Plan Guidelines" (Guidelines). 

App F- 1 
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lnfonnation in the pennit application indicates that probable absence of the northern long-eared 
bat cannot be assumed. The project will not impact known northern long-eared bat hibemacula or 
disturb known northern long-eared bat maternity roost trees or trees within a quarter mile of a 
known maternity roost tree. Therefore, the project is consistent with the northern long-eared bat 
Final 4(d) rule (Federal Register, January 2016) and subsequent "no critical habitat" detennination 
(Federal Register, April 2016) issued by the USFWS. Although the project is consistent with the 
4(d) rule, the applicant chose to include the northern long-eared bat in the PEP because the species 
will also benefit from the outlined protection and enhancement measures. 

Public Comments 

Public comments were recorded from the requested Public Hearing held on October 23, 2018 and 
written comments submitted to the Department relevant to this app1ication. Comments supplied 
by the public were focused on the effects of allowable discharge into adjacent waterways, which 
is not an approvable action by the Department. The Illinois Environmental Protection Agency 
(IEPA) is the regulatory agency that detennines the effluent concentrations that are allowed to be 
discharged into a water body through its NPDES pennitting process. The potential impacts the 
receiving stream, adjacent waterways and water courses further downstream is an issue for the 
IEP A to address through that process. Effects and potential impacts resulting from another 
agency's pennitting responsibility is beyond the purview of the Department. Comments received 
by the public are further addressed within Appendix B of this findings document. 

U.S. Fish and Wildlife Service 

The USFWS provided comments on this application in a letter dated September 4, 2018 and follow 
up comments and concurrence in a letter dated October 2, 2019. The USFWS identified three 
federally listed species for the proposed pennit area, the endangered Indiana bat, the endangered 
piping plover, and the threatened northern long-cared bat. The USFWS concluded that there is 
"no designated critical habitat in the project area at this time." 

The USFWS stated that "based on the location of the pennit area, the Service concurs that the 
proposed project is not likely to adversely affect the piping plover.'' 

Based on con finned presence of the Indiana bat, as documented in a mist net survey conducted in 
2017, an Indiana bat PEP was developed for the proposed pennit area that lies within the 2.5-mile 
buffor of the documented maternity roost tree. This includes 3.9 acres of known Indiana bat habitat. 
The USFWS stated that "The PEP includes a number of protection and enhancement measures 
including avoidance of the majority of wooded habitat within the pennit area, winter tree clearing 
from November 15 to March 31, tree girdling and bat box installation to provide temporary habitat, 
riparian buffer zone protection, and maintenance of watering areas. The applicant is not proposing 
to replant the forested habitat acres to be disturbed." Upon on permit modifications supplied by 
the applicant as required by the Department the USFWS stated that "that the Protection and 
Enhancement Plan (PEP) was updated to address long-term habitat replacement requirements for 
the Indiana bat.'' Based on this information the USFWS indicated that "the Service has determined 
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that the take of 3.9 acres of known habitat is not likely to jeopardize the continued existence of the 
Indiana bat." 

The Department completed the USFWS 's lnfonnation Planning and Consultation (IPaC) 
Detennination Key: Northern Long-Eared Bat (NLEB) Consultation and 4(d) Ruic Consistency, 
which was submitted to the Service via lPaC on July 31, 2019. The 'USFWS stated that "Based 
upon the IPaC submission, the action is consistent with activities analyzed in the Programmatic 
Biological Opinion on the Final 4(d) Rule for the northern long-eart.-d hat and issuance of the 
verification letter concludes consultation for the northern long-eared bat. This infonnation 
sufficiently addresses our comments regarding the northern long-eared bat." 

Illinois Office of Realty and Capital Planning 

Pursuant 17 111. Adm. Code Section 1075 the Department consulted with ORCP (previously the 
Office of Realty and Environmental Planning) via the online EcoCA T (Ecological Compliance 
Assessment Tool) system regarding state listed species within the pennit boundary and adjacent 
area. The initial consultation was conducted on December 5. 2018. and a termination letter was 
provided on December 17, 2018, which concluded that adverse effects to the protected resources 
identified are unlikely. Taking into account the consultation tennination issued by ORCP, the 
Department concurs that the operations as approved are unlikely to adversely aflect any species 
protected under the Illinois Endangered Species Protection Act (520 ILCS 10/1 et seq.). 

Depm1ment Records and Detennination 

The Department utilized the Illinois Department of Natural Resources DIRT (Detailed Impact 
Review Tool) mapping system to review whether or not the project lies within the buffer zone of 
documented occurrences of any state or federally listed threatened or endangered species. 

The applicant submitted the required information to the Department regarding the Indiana bat and 
the northern long-cared bat including summer survey data documenting the presence of the Indiana 
bat, suitable habitat detennination, and an Indiana bat PEP. The Department has detennined that 
the applicant correctly and diligently followed the protocol specified in the Guidelines (USFWS, 
2013); by following these guidelines the applicant is in compliance with the USFWS and Office 
of Surface Mining Reclamation and Enforcement (OSMRE) 1996 Biological Opinion on the 
implementation of the Surface Mining Control and Reclamation Act of 1977 (PL 98-87) with 
regard to assuring compliance with the Endangered Species Act. The Department determined that 
a PEP was necessary for the known Indiana bat habitat within the proposed pennit area that lies 
within the 2.5-mile buffer of the documented maternity roost tree. The applicant documented 
presence of the Indiana bat and followed the Guidelines (USFWS, 2013) to develop the PEP. The 
Department utilized the key to the northern long-cared bat 4(d) rule for federal actions to conclude 
that proposed actions are not prohibited, therefore a PEP for this species was not required, however 
the applicant chose to include the northern long-eared bat in the PEP. 
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The Department considered site spcci fie resource information, information provided by the 
applicant, concurrence by the USFWS that adverse effects to federally listed species are not likely, 
tennination of the ORCP Section 1075 consu1tation, and Department records. The Department 
has determined the proposed mining operations and reclamation activities will not affect the 
continued existence of threatened or endangered species or result in destruction or adverse 
modification of their critical habitats, as dctennilicd under the Endangered Species Act of 1973 
(16 use 1531 et seq.). 

Status of Potentially Adversely Affected S~cies 

Indiana bat 

The Guidelines (USFWS, 2013) specify the necessity to consider whether known or suitable winter 
habitat (hibernacula) and/or suitable summer habitat (maternity roosting/feeding) and/or swanning 
habitat (mating behavior/assessment of hibernacula suitability (Van Sehaik, 20 I 5)) of the 
endangered Indiana bat are located within the proposed pennit area. Winter hibernation habitat 
for the species includes caves, abandoned underground mine workings, and railroad tunnels. 
Summer maternity roosting habitat includes trees or snags greater tl}an or equal to 5 inches 
diameter at breast height (dbh) with exfoliating bark (USFWS, 2013) under which female bats, 
usually numbering less than 100 individuals, roost (Menzel, et al 2001 ). Suitable swanning habitat 
consists of forested areas with the described trees that are located within a 10 mile radius of any 
potential hibcmacula (USFWS, 2013 ). 

A major cause of the decline of the Indiana bat is associated with impediments to functioning 
hibemacula including blocked cave entrances, improper bat gate designs which may impede bat 
flight into caves or impede proper air flow through caves (USFWS, 1999 and Federal Register, 
2007). Arousal following human disturbance to hibernating bats can lead to premature emergence 
from hibemacula, decreased body condition, and decreased survival (Menzel, et al 2001 ). 
Additional causes of decline in the species can be attributed to disturbances or removal of active 
maternity roost trees and loss of critical habitat. More recently, White Nose Syndrome (WNS) has 
been identified as having a negative effect on Indiana bat populations. 

The range of the Indiana bat covers most of the eastern half of the United States with the majority 
of roosting colonies in Indiana, Kentucky, and Missouri (USFWS, 2014). For the Indiana bat, 
recent population data comparing 1997 estimates with historic levels indicate that the range wide 
population is less than half of historical levels. Indiana bats have declined significantly in some 
states including Kentucky and Missouri, but have increased in some states, most notably Indiana. 
Population estimates show an increase of about 30% in Illinois from historical levels to the present 
(Clawson 2002, Clawson 2004 ). In 2012 the Service reported an increase in Indiana bats in Illinois 
from 21,677 in 2001 to 55,956 in 2011. 

Northern long-eared bat 
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Suitable winter habitat for this species indudcs caves and underground mines with high humidity, 
no air currents, and a constant temperature range (USFWS, 2015). The USFWS indicated in the 
Federal Register (April 2016) that a critical habitat designation is not necessary for this species, 
however Appendix H (USFWS, 2014) does define suitable summer roosting habitat as any forested 
area or isolated live tree or snag that is "2:. 3 inches dbh with exfoliating bark, cracks, crevices, 
and/or cavities". Suitable swanning habitat is typically within 5 miles of a known or poteritial 
hibcrnaculum and can include linear features such as fence rows, riparian buffers, or other travel 
corridors (USFWS, 2014). 

The USFWS indicates that because the above described roosting habitat for the northern long
cared bat is not limited, habitat loss is not a significant threat to the species. The Final 4(d) Rule 
(Federal Register, January 2016) prevents ''take" during sensitive life stages and prohibits 
incidental take where WNS occurs under these circumstances: if the take occurs within a 
hibemaculum, if the take occurs from tree remova] within 0.25 miles of a known hibernaculum, or 
if the take occurs from the removal of a known/occupied maternity roost tree or tree within 150 
foot radius of the maternity tree between Jw1e P1 and July 3 P1

• 

The range of the north cm long-eared bat in the United States extends across 37 states in the eastern 
and north-central areas of the country, including Jllinois (Federal Register, 2015 and USFWS, 
2015). A contributing factor to the overa1l decline of the species is WNS, a fungal disease affecting 
hibernating bats with widespread mortality (USGS, 2015). First observed in New York in 2006, 
WNS has rapidly spread throughout the Northeast and Midwest; northern long-cared bat 
populations have been reduced by 99% in parts of its range (USFWS, 2015). The first documented 
observance of WN S in Illinois affecting a northern long-cared bat occurred in LaSalle County in 
2013; WNS has since been documented in at least ten additional Illinois counties (lDNR, 2015). 
The Federal Register Final Rule (2015) listing the species as federally threatened indicates that 
"overall, summer surveys from 11linois have not documented a decline due to WNS to date". 

Site Specific Resource lnfonnation 

A survey was conducted to assess the presence or absence of the Indiana bat and northern long
eared bat within the proposed pem1it area. The survey was conducted by a qualified wildlife 
biologist from May 18, 2017 through May 25. 2017 with tracking persisting through July I, 2017. 
The survey was conducted in accordance with the USFWS's 2107 Range-Wide Indiana Bat 
Summer Survey Guidelines (USFWS 2017). During this survey, one pregnant/female Indiana bat 
was captured and tracked to a roost north of the proposed permit area, thus identifying a 2.5-mile 
protective buffer around the documented maternity roost tree in accordance with the USFWS 
Guidelines. The Depa11mcnt detennined that a PEP was necessary for the 3.9 acres of known 
Indiana bat habitat within the proposed pennit area that lies within the 2.5-mile buffer. The survey 
confirmed that the Indiana bat is present in the proposed permit area and will be adversely affected 
and possibly "taken" as defined in the Endangered Species Act; federal guidelines requires the 
applicant to obtain Incidental Take authorization for the 3.9 acres of known Indiana bat habitat 
within the proposed pennit. 
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lnfonnation in the pcnnit application indicates that no northern long-cared bats were captured 
during this survey, but probable absence of the northern long-eared bat cannot be assumed. 
Furthem10re, no known caves or underi,round openings where northern Jong-eared bats hibernate 
or could potentially hibernate exist within the pennit area. No known/occupied maternity roost 
tree data is known near the project area for the 110rthcm long-cared bat. The Department utilized 
the key to the northern long-cared bat 4(d) rule for federal actions to conclude that proposed actions 
are not prohibited. 

Direct and Indirect Effects 

Take of an Indiana bat and/or a northern long-eared bat is a possible consequence of the proposed 
mining operations and associated activities. Take could result from killing or injuring bats ifroost 
trees were knocked down while occupied by vulnerable females and/or young; in areas identified 
as known habitat the applicant has committed to honor a "no cut" period during the time of year 
bats could be present in trees to minimize the likelihood of such take. Removal of feeding habitat, 
even if done when the bats are not present, could have indirect effects on the species until this 
feeding habitat can be restored. The applicant has proposed to replace the required 70% of pre
mining known habitat that is removed during the course of proposed mining operation and 
associated activities. Emphasis will be placed on planting tree species that arc recommended in 
the Guidelines (USFWS, 2013) for the benefits they provide to threatened and endangered bat 
species. Habitat modifications resulting from clearing trees in general could also be interpreted as 
take under the Endangered Species Act (Romanik, 20 IO); the applicant has requested an Incidental 
Take authorization to account for this broader definition of take. Incidental Take authorization for 
the Indiana bat is hereby granted under the authority of the 1996 Biological Opinion issued by the 
USFWS to OSMRE (USFWS 1996). In addition, the Department has determined that this project 
may affect the northem long-eared bat, but that any resulting Incidental Take is not prohibited by 
the Final 4(d) rule. Therefore this project is consistent with the USFWS January 2016 
Programmatic Biological Opinion on the Final 4(d) rule. The Department and the applicant are in 
compliance with Section 7 of the Endangered Species Act of 1973, as amended ( 16 U.S.C. 1531 
et seq.). 

The applicant has committed to the following measures to be implemented within the identified 
known habitat which should serve to minimize disturbances and adverse impacts to Indiana bats 
and northern long-eared bats: 

1. The applicant will limit tree clearing to October 15 through March 31 of any calendar year to 
avoid take of a female and/ or young Indiana bat or northern long-cared bat. 

2. The applicant will provide short-tenn roosting habitat by girdling 24 trees adjacent to the project 
area as described in the Indiana bat and northern long-cared bat PEP. 

3. The applicant will provide long tenn habitat replacement by restoring 70% of the known habitat 
with woody species known to be beneficial to threatened and endangered bat species as described 
in the reclamation plan and northern long-eared bat PEP. 
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4. The applicant will utilize herbaceous ground-cover species as described in the Indiana bat PEP 
that will provide cover and resources for wildlife, reduce competition for tree seedlings/saplings, 
and provide soil stability and erosion control. 

Cumulative Effects 

Cumulative effects under the Endangered Species Act arc defined at 50 CFR Section 402.02 which 
states "Cumulative effects are those effects of future state, or private activities, not involving 
federal activities, that arc reasonably certain to occur within the action area of the federal action 
subject to consultation." In the case of a mining permit being issued by the State of Illinois to a 
private company to develop a privately owned coal reserve, there is no federal action subject to 
consultation. TI1erefore, there are no cumulative effects to consider as that term is defined under 
Section 402.02. The Department nevertheless has considered other future state, county, township 
and private activities that are reasonably certain to occur within the adjacent land area. Adjacent 
and nearby land consists of active coal mining operations, agricultural crop land, scattered 
residential areas, county roads, small lakes, streams, and forested areas. Most of the adjacent 
acreage is owned and managed by private entities other than the active underground mining 
operations which arc currently owned by pcnnittcc. In regards to adjacent and nearby land 
holdings, the Department has no reason to believe that detrimental cumulative effects to any 
threatened or endangered bat species would result from state, county, township, and/or private land 
management practices or activities. If the applicant chooses to submit a new application to the 
Department for surface effects on nearby lands that contain streams or forested acres, then new 
threatened and endangered species reviews and PEPs will be required. The Department is not 
aware of any state, county, township or private activities that would reasonably be certain to occur 
in the area adjacent or close to the proposed permit area that would adversely affect any threatened 
or endangered bat species. 

Summary 

111e Department considered the status of the federally endangered Indiana bat and the federally 
threatened northern long-eared bat, both with the potential to be adversely impacted by the 
proposed mining operations and associated activities. Although overall populations continue to 
decline, the Indiana bat population in Illinois is stable or increasing (Clawson, 2004 and USFWS, 
2011 ). Northem long-eared bat population data in the Midwest is limited, however estimates 
indicate possibly as many as four million northern long-eared hats in 6 states of the Midwest; 21 
hibemacula have been documented in tllinois, mostly from the southern region (Federal Register, 
2015). 

The Department has considered site specific resource infonnation; a survey confinned that the 
Indiana bat is present in the proposed pennit area and will be adversely affected and possibly 
"taken" as defined in the Endangered Species Act; federal guidelines requires the applicant to 
obtain Incidental Take authorization for the 3.9 acres of known Indiana bat habitat within the 
proposed permit. The USFWS determined that the take of3.9 acres of known habitat is not likely 
to jeopardize the continued existence of the Indiana bat. No northern long-eared bats were captured 
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during survey efforts, but probable absence of the northern Jong-eared bat could not be assumed. 
The Department utilized the key to the northern long-eared bat 4(d) rule for federal actions to 
conclude that proposed actions are not prohibited. 

The Department considered direct and indirect effects of proposed operations on the Indiana bat 
and northern long-cared hat; the most significant threat to these species from mining operations · 
and associated activities is take due to disturbance of an occupied maternity roost tree. The 
applicant has committed to honor a "no-cut" restriction period within the areas identified as known 
habitat to prevent the possibility of this type of take. Removal of trees may also affect feeding 
habitat; the best technology currently available for replacement of feeding habitat includes planting 
trees during reclamation. The applicant has committed to this post-mining reclamation activity 
along with other provision set forth in the Indiana bat PEP. 

The Department has considered cumulative effects as defined under 50 CFR 402.02 and has 
considered future state and private activities reasonably cc1tain to occur in the adjacent area and is 
not aware of any such activities which could adversely affect the Indiana bat or the northern long
eared bat. 

Conclusion 

Pursuant to Section 1817. 97(a), the applicant has proposed to minimize disturbances and adverse 
impacts to the Indiana bat and the northern long-cared bat by implementing measures described 
above, while using the best technology currently available. Following these measures will 
minimize and appropriately mitigate adverse impacts to the Indiana bat and northern Jong-e~red 
bat. Incidental Take for the Indiana bat is authorized by the Department via this pennitting action 
and the Department has determined that any lncidental Take of the northern long-cared bat is not 
prohibited by the Final 4(d) Rule. 

The Incidental Take as authorized is a take provided for by the Endangered Species Act of 1973 
( 16 USC 1531 et seq.) and is not a violation of this Act. Except as specifically authorized, no other 
take of a federally listed species is a11owcd; the applicant remains subject to the prohibitions found 
at Section 1817 .97(d) of taking a federally listed species protected under the Endangered Species 
Act. Unauthorized take is a violation of Section l817.97(d); in addition, failure of the applicant 
to implement the measures specified in the approved plan as part of this permit will subject the 
applicant to enforcement measures under Sections I 773. I 7(b), 1817 .97(a), and in the case of a 
take in violation of the Endangered Species Act, Section 1817.97(d). 

After having considered the status of the Indiana bat and northern long-eared bat, site specific 
resource infonnation, direct and indirect effects, and cumulati vc effects, and in the context of the 
applicant's commitments for measures to minimize and mitigate disturbances and adverse impacts 
to the Indiana bat and northern long-eared bat and conditions imposed by the Department, the 
Department finds that the operation will not affect the continued existence of endangered or 
threatened species or result in destruction or adverse modification of their critical habitats, as 
detennined under the Endangered Species Act of 1973 ( 16 USC 1531 el seq.). 

App F- 8 



R03632

Literature Cited 

Clawson, Richard L. (2002). Trends in population size and current status. Pp. 7-13 In The Indiana 
bat: biology and conservation of an endangered species. Missouri Dept. of Conservation, 
Columbia, Missouri. 

Clawson, R. (2004). National status of the Indiana bat. pp. 1-6. In Vories, K.C. and A. Harrington. 
(eds.). 2004. Proceedings oflndiana Bat and Coal Mining: A Technical Interactive Forum. 
November 16-18, 2004. Louisville, KY. USDOI Office of Surface Mining and Coal 
Research Center, Southern Illinois University at Carbondale Illinois. 

Federal Register. (2007). 50 CFR Part t 7 - Endangered and Threatened Wildlife and Plants; 90 
Day and 12 Month Findings on a Petition to Revise Critical Habitat for the Indiana Bat. 
FR/Vol. 72, No.43/fuesday, March 6, 2007/Proposed Rules. Pp. 9913-9917. 

Federal Register. (2015). 50 CFR Part 17 - Endangered and threatened wildlife and plants; 
Threatened species status for the Northern long-eared bat with 4(d) rule. FR/Vol. 80, No. 
63/Thursday April 2, 2015/Rules and Regulations. Pp. l 7974- 18033. 

Federal Register. (January 2016). 50 CFR Part 17 - Endangered and threatened wildlife and 
plants; 4(d) rule for the Northern long-cared bat. FR/Vol. 81, No. 9/Thursday January 14, 
2016/Rulcs and Regulations. Pp. 1900-1922. 

Federal Register. (April 2016). 50 CFR Part 17 - Endangered and threatened wildlife and plants; 
Determination that designation of critical habitat is not prudent for the Northern long-cared 
bat. FRNol. 81, No. 81/Wednesday April 27, 2016/Rules and Regulations. Pp. 24707-
24714 

Illinois Department of Natural Resources. (2015). Press release: White-nose syndrome found in 
three additional Illinois counties. http://www.dnr.illinois.gov/news/Pages/White
NoseSyndromeFoundinThrccAdditionallllinoisCountics.aspx. Accessed October I 3, 
2015. 

Menzel, M.A., Menzel, J.M., Carter, T. C., Ford, W. M., & Edwards, J. W. (2001). Review of 
the forest habitat r~lationships of the Indiana bat (Myotis soda/is) (Vol. 284). US 
Department of Agriculture, Forest Service, Northeastern Research Station. 

Romanik, P. (2010). Everything you wanted to know about "take" in the Endangered Species 
Act. pp 45-48. In Vories, K.C., A.H. Caswell, and T.M. Price (eds.) 2010. Proceedings of 
Protecting Threatened Bats at Coal Mines: A Technical Interactive Forum A11gus1 31 -
September 3, 2010 Charleston, WV. 

Van Schaik, J., Janssen, R., Bosch, T., Haarsma, A.-J., Dekker, J. J. A., & Kranstauber, B. (2015). 
Bats Swarm Where They Hibernate: Compositional Similarity between Autumn Swanning 

App F -9 



R03633

and Winter Hibernation Assemblages at Five Underground Sites. PLoS ONE, 10(1), 
cOl 30850. http://doi.org/l 0.1371/joumal.ponc.0l 30850 

U.S. Fish and Wildlife Service. (1996). Endangered Species Act - Section 7 Consultation 
Biological Opinion and Conference Repo11, U.S. Dept. Interior, Office of Surface Mining 
Reclamation and Enforcement (OSM); Surface Coal Mining Regulatory Programs Under 
the Surface Mining Control and Reclamation Act of 1977, PL 95-87 issued Sept 24, 1996. 
15 pp. 

U.S. Fish and Wildlife Service. (1999). Agency draft. Indiana bat revised recovery plan. U.S. 
Fish and Wildlife Service, Fort Snelling, Minnesota. 53 pp. 

U.S. Fish and Wildlife Service. (2011 ). (2009 revised) Rangcwide population Estimate for the 
Indiana Bat (Myotis soda/is) by Recovery Unit 
(http://www.fws.gov/midwest/Endangcrcd/mammals/inba/pdf/2009inbaRangcwidcPopJu 
1y201 l.pdfrcvised 7-14-2011). 5 pp. 

U.S. Fish and Wild1ife Service. (2013). (2009 revised) Range-wide Indiana bat protection and 
enhancement plan guidelines. 

U.S. Fish and Wildlife Service. (2014). Agency directive, USFWS Regions 2, 3, 4, 5 & 6. Northern 
Long-Eared Bat Interim Conference and Planning Guidance. U.S. Fish and Wildlife 
Service, Fort Snelling, Minnesota. 67 pp. 

U. S. Fish and Wildlife Service. (2015). Northern long-eared bat (Myotis septenlrio11alis) fact 
sheet.http://www.fws.gov/midwest/endangered/mammals/nleb/pdf/NLEBFactShcct01 Ap 
ril2015.pdf 

U. S. Fish and Wildlife Service. (2016). Northern Jong-eared bat (Myotis seplenlrionalis) status: 
Threatened with 4(d) Rule. 
https://www.fws.gov/Midwest/endangered/mammals/nleb/index.html 

U.S. Fish and Wildlife Service. (2016). Programmatic biological opinion on the final 4(d) rule 
for the northern long-cared bat and activities excepted from take prohibitions, USFWS 
Regions 2, 3, 4, S & 6. Midwest Regional Office, Bloomington Minnesota. 109 pp. 

U.S. Fish and Wildlife Service.(2017). 2017 Range-Wide Indiana Bat Summer Survey Guidelines. 

U. S. Geological Survey. (2015). National wildlife health center: White- nose syndrome (WNS). 
http://www.nwhc.usgs.gov/disease information/white-nose syndromc/.Accesscd October 
13,2015. 

AppF-10 



R03634

APPENDIXG 

FINDINGS ON THE OPERATOR'S TECHNOLOGICAL CAPABILITY 
TO RESTORE PRIME FARMLAND 

The original pennit application and subsequent modification of the application addressed the 
requirements of Section 1785.17. Pursuant to Section 1785.1 7(c), the applicant submitted detailed 
plans for the mining and restoration of the prime fannlands affected by surface mining 
activities. 

1785.17(c)(I): The applicant has submitted a soil survey of the permit area which meets the 
standards of the National Cooperative Soil Survey. Itemized prime farmland soil map units and 
soil descriptions can be obtained from the Custom Soil Survey Report provided in the application. 
Additional reference documents include the NRCS Web Soil Survey and the University of Illinois 
A&>Ticultural Experiment Station - Bulletin 811. which were used as references to evaluate the pre
mining data. 

l 785.l 7(c)(2): The proposed method and type of equipment to be used for removal, storage, and 
replacement of the soils were described pursuant to Sections 1823 .12 and 1823 .14. The A, B and 
C horizons will be removed by conventional equipment used for pipeline installation. Replacement 
will be with the same equipment. 

l 785.17(c)(2): Soil wil1 be temporarily stockpiled adjacent to the excavation; plans for identif)~ng 
the prime soils and plans for soil stabilization before redistribution were submitted in confonnance 
with 1823.13. Stockpile stabilization will occur by establishment of a vegetative cover and mulch, 
if necessary; these measures ,vill minimize erosion. 

1785.17(c)(3): Documents were reviewed supporting the use of B/C horizon mixtures in place of 
the original B horizon. This infonnation supports the belief that the proposed methods of 
reclamation will achieve, within a reasonable time, equivalent or higher levels of yield than those 
of non-mined prime farmland in the surrounding area. 

McCormack, Donald, 1974 "Soil Reconstruction: For the Best Results After Mining" Proc. 
Second Res. and Appl. Tech. Symp. on Mined Land Reel., NCA, Louisville, KY. October 
22-24, 1974. 

Snarski, R. R., J. B. Fehrenbachcr. I. Jansen. 1981, "Physical and Chemical Characteristics 
of Pre-mine Soils and Post•mine Soil Mixtures in Illinois", SSSA Jour., V45:806-812. 

Mcsweeny, I. Jansen and W. S. Dancer, 1981, "Subsurface Horizon Blending: An 
Alternative Strategy to B Horizon Replacement for Construction of Post-Mine Soils", 
SSSA, Jour., V45:784-799. 

App G - 1 



R03635

Jansen, Ivan, 1981. "Reconstruction Soils After Surface Mining of Prime Agricultural 
Land", Mining Eng., March SME Rpt.78-F-375. 

McSweeny, I. Jansen, 1984. "Soil Structure and Associated Rooting Behavior m 
Minesoils", SSSA Jour 48:607-612. 

Christ, Richard, 1980, "The Effect of Soil from B and C Horizons on Yield Potential of 
Soybeans", Unpublished Thesis, Dept. of Plant and Soil Sci., Southern Ill. Univ. 
Carbondale, 11. 

Spindler, D. and J. Bauer, 1986 Prime Fannland Restoration Plans - Planning and 
Information Needs" Proc. Nat. Assoc. State Land Reel., Sept 1986, Columbia, S.C. 

In addition to relying on the above data, the Department has relied on the expertise of its Land 
Reclamation Division and the fact that thousands of acres of prime fannland and high capability 
land have met the cropland productivity perfonnance standards using a B/C soil horizon mix. 
Pipeline and drainage tile installation type activities have a minimum impact on farmland due to 
the sma11 area of disturbance. The applicant will be following the Illinois Department of 
Agriculture guidelines for pipeline installation. Based on this evidence, the Department considers 
it quite probable that the applicant will meet bond release requirements on the prime farmland 
areas which will be mined and reclaimed. 

l 785. l 7(c)(4): Due to the narrow size of the individual fields, yield data was not available for the 
fields within the pennit area. The operator will be required to lime and fertilize the reclaimed 
prime farmland and cropland fields as needed to bring them to levels required under an optimum 
level of management. In addition, to satisfy the requirements of Section l 785. 17(c)(4), the 
Department consulted the productivity indexes for each of the soil types on the permit area in 
"Optimum Crop Productivity Ratings for Illinois Soil", University of Illinois, Bulletin 811. 

The Department has determined the soil productivity after mining will be returned to equivalent 
levels of yield as non-mined prime farmlands of the same soil type in the surrounding area under 
equivalent management practices, as discussed hereafter. 

The Federal Act specifically requires in Section 510(d)(l) that two findings be made by the 
Regulatory Authority in granting a permit to mine on prime farmland; the Department regulations 
at Section 1785.17 also require a prime farmland finding. Section 510( d)( I) states: 

"In addition to finding the application in compliance with subsection (6) of this section, if 
the area proposed to be mined contains prime farmland pursuant to Section 507(b)( 16), the 
Regulatory Authority shall, after consultation with the Secretary of Agriculture, and 
pursuant to regulations issued hereunder by the Secretary of Interior with the concurrence 
of the Secretary of Agriculture, grant a permit to mine on prime fannland if the Regulatory 
Authority finds in writing that the operator has the technological capability to restore such 
mined area, within a reasonable time, to equivalent or higher levels of yield as non-mined 
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prime fannland in the surrounding area under equivalent levels of management and can 
meet the soil reconstruction standards in Section 515(b )(7). Except for compliance with 
subsection (b ), requirements of this paragraph (I) shall apply to all pennits issued after the 
date of enactment of this Act." 

The first requirement concerns the operator's technological capability to restore the mined area, 
within a reasonable time, to equivalent or higher levels of yield as non-mined fannland in the 
surrounding area under equivalent levels of management. The Department, or the Regulatory 
Authority has reviewed other data not submitted by the operator which supports the Regulatory 
Authority's finding: 

Dancer, W. S. and I. Jansen. 1981 "Greenhouse evaluation of solum and substratum 
materials in the southern Illinois coal field: I Forage crops", Jour. Environ. Qual. 
I 0:396-400. 

Powell, J ., ct al., 1985, "Reclamation of Prime Fannland in Kentucky", Pres Nat. Mtg. of 
Am. Soc. Surf. Min. and Reel. Oct, Denver, Co. 

Spindler, Dean, 1981, "Three Case Studies on Rowcrop Production on Mined Land" 
prepared for the Symposium on Surface Mining Hydrology, Sedimentation and 
Reclamation, University of Kentucky, Lexin1=,>1on, KY, December 7-11. 

The Regulatory Authority has also reviewed the information from its testing program that 
thousands of acres of prime fannland and high capability land have met the cropland productivity 
pcrforn1ance standards. These documents are available for inspection at the Land Reclamation 
Division Office in Springfield. 

The second requirement of Section 51 O(d)(l) concerns soil reconstruction standards in Section 
51 S(b )(7). The Regulatory Authority has reviewed the application concerning the operator's plan 
to comply with these requirements and find it complies with Section 515(b)(7) of the Federal Act 
and Sections 1785.17 and 1823 of the Department's regulations. In addition, the Regulatory 
Authority has considered the method and equipment to be utilized and has found that the planned 
method is appropriate to successfully comply with the requirements of 510(d)(1) and Section 1823 
of the Department's rc,b>ulations. 

l 785. l 7(d): The Regulatory Authority has consulted with the USDA, Natural Resource 
Conservation Service (NRCS), designated representative of the Secretary of Agriculture. The 
Department's consideration of the NRCS comments are addressed in Appendix B. 

l 785.17{e)(1 ): The approved post-mine land use of the reclaimed prime farmlands will be 
cropland. 

1785.l 7(e)(2): The Department has considered the comments of the representative of the U.S. 
Secretary of Agriculture (NRCS). 
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1785.17( e)(3 ): As previously discussed, the Department beJievcs the applicant has the 
technological capability to restore prime fannland, within a reasonable time, to equivalent or 
higher levels of yields as non-mined prime farmland. 

1785. I 7(e)(4): The special requirements for prime fannland restoration of Section 1823 have been 
addressed below in accordance with Section l 785.l 7(e)(4). Some of the subsections in Section 
1823 have been previously addressed by Section 1785.17 discussions. Only those items not 
previously discussed will be below. 

l 823.14(a)( I): The minimum depth of the reconstructed prime farmland soil will be 60 inches. 

I 823.14(a)(2): This section is applicable to the Ava series. The proposed B/C mix for root media 
will meet or exceed high capability standards. 

1823. l 4(b): Topsoil will be replaced to its premining thickness after the root medium replacement 
and the area is returned to final grade. 

I 823.14(c): Compaction will be minimized by handling the soil during dry weather and/or the 
Department will require a compaction alleviation plan if it is detcnnined that excessive compaction 
is causing low yields. 

1823.14 (d): The pennittee will be excavating the B and C horizons immediately underneath the 
B horizons as part of the pipeline trenching. Pipeline and drainage tile installation type activities 
have a minimum impact on fannland due to the small area of disturbance. The applicant will be 
following the Illinois Department of Agriculture guidelines for pipeline installation. The subsoil 
will be returned to its required thickness. 

1823.14 (c): The original A horizon wilJ be replaced. The operator has proposed multiple soil 
series sources of supplemental topsoil material in the proposed pcnnit area. The department has 
limited that substitute material to the Rend, Bluford, Hickory-Kell, Okaw, Belknap and Orthent 
soil series where the subsoil texture is a silt loam. In addition, the pH, phosphorus, and potassium 
of the borrow materials shall be fertilized with rates to achieve a pH of 6.5, and phosphorus and 
potassium levels of 50 ponds/acre and 260 pounds/acre, respectively. Please see Part IV Condition 
No. M. Topsoil will be returned to the required thickness and suitably protected from erosion. 

1823.14(f): The applicant has made a commitment for fertilization based on soil tests. 

1823.15: The applicant will comply with the seeding and mulching requirements pursuant to 
Sections 1823.15, 1816.113 and 1816.114. 

In making this finding, the Regulatory Authority has relied on available data and opinions of 
experts, as found relevant to this application. In addition, the Regulatory Authority has relied on 
the expert technical opinion of its staff Such reliance was intended by Congress as is apparent in 
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the legislative history of the Federal Act. At page 105 of the House Conference Report No. 95-493, 
the Conferees state: · 

"It is the intention of the Conferees that the written finding that the regulatory authority is 
required to make before a pennit is granted to mine on prime farmland can be ba$ed in part 
on the expert opinion of the regulatory authority, the operator has the technological 
capability to perfonn the soil reconstruction standards of Section 51 S(b )(7) and the 
pcrfonnancc of those standards will result in the restoration of the mined area to equivalent 
or higher levels of agricultural yield as non-mined prime farmland in the surrounding area 
under equivalent levels of management. This does not mean that mining and restoration 
must have taken place in the surrounding area, but simply that the operator can show by 
agricultural school studies, or other data for comparable areas that equivalent yields can be 
obtained after mining." 

This finding is based on significant and substantial evidence and is in keeping with the standards 
for prime fam1land review approved by the Office of Surface Mining. (Sec letter from Acting 
Director Reeves to lllinois Director Evilsizer, dated April 7, 1980, which is incorporated by 
reference.) 

This finding is based solely upon characteristics peculiar to this particular operator and the prime 
fannland soil types involved. 

All materials supporting this finding are a part of the publ ic record and arc hereby incorporated by 
reference. 

Based upon the foregoing analysis of the probable impact of the proposed operations and a review 
of the application and lnteragcncy and public comments thereon, the Department finds that there 
is a reasonable basis on which to issue the permit as requested by the applicant. 

Enter on behalf of the 111inois Department of Natural Resources, Otlice of Mines and Minerals, 
Land Reclamation Division, as the Regulatory Authority. 
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From: 
To: 
Subject: 
Date: 

Theresa Nelson 
EPA,PubijcHearjnacom 
[External] Pond Creek Mine, Not 
Saturday, December 21, 2019 7:46:16 AM 

To whom it may concern, 
I live in Murphysboro with my two year old son. No way should the Pond Creek Mine be 
allowed to dump into the Bug Muddy River. This river already is polluted with farm field run 
offs, water treatment plant waste and mine waste from other mines. Where the heck does the 
dumping end. There has not been enough research done to understand the effects these 
chemicals/ mercury levels have on our animals and plant life. You can google damage it has 
caused in other parts of the country. I don't want us to learn the hard way. The Big Muddy is 
already flooding properties and risking homes. We don't need more flooding of this river. 
Again, no mine waste in the Big Muddy. 

Thank you, 
Concerned citizen Theresa Nelson 38 yrs, Murphysboro, IL. 

Theresa R Nelson 

(630)939-3366 

buo·.:-'.lf•ww w1kn/iu com mrkW1rccm-t·rn:fma JJ, ,6J19b0 

Please consider your env,ronmenial responsib1/Jty Before prmtmg tills e-mail ask yourself whether you need a hard copy! 
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From: 
To: 
Subject: 
Date: 

Kelsie NeaJ 
EPA PubUcHearinacom 
[External) Pond creek mine pennit 
Tuesday, December 24, 2019 7:42: 19 AM 

I am a concerned citizen on the pond creek mine permit matter. The water they are wanting to 
dump contains sulfides, chlorides, and other contaminants. The water should be tested by a 
third party not the mine for obvious reasons. They should be responsible for cleaning the water 
thoroughly on site not just dumping it into the river. We already have such contaminated 
water. Children here are getting sick, getting cancer. My child was born with breathing issues. 
Please, please don't bailout the mine to simply dump the water. 
Thank you for your time and I hope you will reconsider this permit. 
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From: 
To: 
Subject: 
Date: 

luca cruzat 
EPA,PublicHearingCom 
[External] Pond Creek Mine IL0077666 
Tuesday, December 24, 2019 8:30:34 AM 

Member of the IEPA panel, 

-

I am Maria Cruzat, Carbondale resident and I attended the hearing Wednesday 18th. I am 
submitting my opposition to the authorization of water waste in the Big Muddy River. 

I appreciate that the protocol was well conducted, the Hearing was a hearing, and concerned 
citizens were able to speak. 

In my view, there were abundant good reasons for not granting the authorization to dump mine 
discharges to the Big Muddy river. I hope you consider all points of view expressed and feel 
comfortable and backed by the community to deny the authorization. Unemployment has a 
solution, polluted water doesn't. 

I was impressed by your preparedness for the hearing, but also by a well-educated community 
member that cannot be disregarded. They presented multiple perspectives to shine a light on 
the right solution, "save our water", with the exception of the first speaker. Poetry, art, sports, 
nature lovers, families owning property by the river, testimonies of experts in water shed, 
accounting, environmental law, fishennen, farmers, indigenous people, miners, presented 
well-infonned reports. 

All my best in this endeavor, our children are thanking you all. 

Maria Cruzat 
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From: 
To: 
Subject: 
Date: 

Barb Lieberoff 

Illinois IEPA 

lirnJ:arl 
EPA PvblicHeaanacom 
[External] Pine Creek Mine NPDES IL007766 
Thursday, December 26, 2019 8:54:49 PM 

I attended the public comment hearing regarding Pond Creek Mine NPDES , on December 18, 
in Marion. I filled out a card prior to the 6pm meeting, but did not get a chance to speak, as 
the meeting was called to a close about 9:30pm. I wish to submit these comments. 

I live in rural Jackson County. A am retired, after 30 years at Southern Illinois University 
(SIU), first as a civil servant and later as an administrator. Two and a half years were as 
director of admissions. I moved to southern Illinois as a student. I fell in love with the area 
and stayed here for the last 42 years. 

The Big Muddy River is central to much of what is southern Illinois. The selling point of this 
area is the scenery, the forest, the fresh air, the lakes and streams. Simply, the great outdoors. 

The only person, in three and a half hours of public comment, to support the permit was the 
representative of Williamson Energy LLC. His argument was that the pipeline and dump into 
the river was necessary to support the families of the mine workers. The implication was that 
mining is the biggest industry. Actually, SIU is the biggest employer in the region. As 
director of admissions, part of my job was oversight of recruitment and enrollment 
management. The view books my staff distributed to high school guidance counselors and to 
community colleges, were the primary printed material the University used to encourage 
prospective students to attend SIU. The cover of the viewbooks, for years, was an arieal shot 
of the Big Muddy River. We drew attention to that river and its surroundings to encourage 
people to move here, attend school here and to spend their money here. The prospective 
faculty, who would teach these students, must also be recruited. We don't have a big city to 
attract people. We have the Shawnee Forest, the lakes and the Big Muddy River. 

If you look at a satellite map of southern Illinois, you will see that the Big Muddy River looks 
like an artery moving its life giving water through this area. This is our home. 

I am a float enthusiast, both in a canoe and kayak. I am a hiker. I fish. Whether it is 
attending events at Riverside Park, in Murphysboro, fishing off its boat ramp or plotting float 
trips from it, I anticipate clean, if muddy water. When I am at Oakwood Bottoms or up 
overlooking the bluff at LaRue/Pine Hills, I expect the river I am enjoying to be a natural 
river. This proposal turns it into a sewer. / urge you to a:j.£J:J.. it. 

James Carl 

88 Whippoorwill Lane 

Makanda, Illinois 62958 
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From: 
To: 
Subject: 
Date: 

~ 
EPA PubHcHeadngCom 
[External) Pond Creek Mine 
Friday, December 27, 2019 6:27:06 PM 

I strongly object to Pond Creek Mine's proposal to discharge mine water into the Big Muddy 
River. 

The company's poor safety and financial records make it very likely to collapse, leaving local 
and downstream residents stuck when the inevitable leaks, spillages, and other disasters 
happen. A company which has filed bankruptcy escapes any accountability for their poor 
management and environmental damage. It is local governments and the Illinois government 
who will bear the costs, and local residents who will pay the health and safety price. 

The high chloride which can be expected from the discharged water has been demonstrated to 
harm fish and wildlife. 

Kathleen Carl 
Professor Emerita, John A. Logan College 
Makanda, IL 
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From: 
To: 
Subject: 
Date: 

bob swisher 
EPA,PublicHearioacom 
(External] Pond creek mine. 110077666 
Thu~day, January 2, 2020 8:50:11 AM 

Blhlbb ~S"1 

I do not think it is a good idea to let mine water be discharged into the river. This would 
damage everything in and along the river. Once we let the coal company start this you will not 
be able to control them. You can fine them, but all they will do is take you to court for years. 
Then it will be to late. Let's give are kids and grandkids something better than bad water and 
dead ground. 

Bob Swisher 

Mulkeytown, ii. 

Sent from my Verizon, Samsung Gala."y smart phone 
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From: 
To: 
Subject: 
Date: 

Parr. Chartes A 
EPA,PvblicHearjngCom 
[External] IL0077666 
Thursday, January 2, 2020 1:09:26 PM 

As a resident of Jackson county, I oppose the Pond Creek Mine dumping water from their operation into the surface 
waters of Southern Illinois. The Big Muddy River does not have enough flow to dilute such chemical effluent. The 
mining industry needs to make their system clean and not dump onto the public their wa:;;tes. 

Charles A. Parr 
402 N. Poplar St. 
Carbondale, IL 
62901 
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From: 
To: 
Subject: 
Date: 

Daniel Silver 
EPA.PubJicHearinacom 
[External) Pond Creek Mine - IL0077666 
Saturday, January 11, 2020 11:34:19 PM 

r ...., ~ \J> I 

Attachments: fELP SK - foresight Energy LP - Entry into a Material Definitive Agreement. Material Modification to Rights gf 
Security Holders • December 20. 2019 fintel io odf 

It would be gross negligence and a breach of fiduciary duty for the EPA to permit a permit 
with actual knowledge that the company making the request is insolvent. The economic 
impact on the many communities will be devastating in the event of even one thing going 
wrong, as the company is admittedly in no position to fund any necessary remedial action. 

On December 20, Foresight Energy filed an 8-K Entry into a material definitive agreement. 
See attached. 

The SEC mandates filing an 8-K for de listing of stock, failure to meet listing standards, 
unregistered sales of securities, and material modifications to shareholder rights. An 8-K is 
required when a business changes accounting firms used for certification. 

marketexclusive Dec. 20 at I 0: 14 AM 
$EEi ,P FORESIGHT ENERGY LP (NYSE:FELP) Files An 8-K Entry into a 
Material Definitive Agreement https://t.cohrHa>'H I eAG · 

Daniel A. Silver 
Attorney at Law 
905 Rattlesnake Ferry Road 
Alto Pass, Illinois 62905 
(618) 924-0580 
dsiJver60@gmaiI.com 
www .dansilver.business 

CONFIDENTIALITY NOTICE· This e-mail message, including any attachments thereto. is confidential. intended only for the named 
rec1p1ent(s) above and may contain nformation that is privileged, attorney work product or exempt from disclosure under applicable law 
If you have received th-s message in error. or are not the named rec1pient(s). please 1mmed1ately notify the sender by phone at (618) 
924-0580. and delete this e-mail message from your computer 

ELECTRONIC MAIL ADVISORY; Please be advised that (1) generarly e-mail commurncatcon Is as secure as other forms of 
commurncallon and can be disclosed, ntercepted and/or improperly accessed by persons not participating in the communication and by 
persons who are not intended rec,plents of the communication. (2) any e-ma I that 1s sent between you and this law firm may be copied 
and held by various computers it passes through as it Is transmitted, (3) persons not participating in our communication may intercept our 
communications by improperly accessing computers unconnected to either of us that the e-mail may have passed through. 

CIRCULAR 230 NOTICE 
If this communication contains statements concerning taxation, those statements are provided for information purposes onty. are not 
intended to constitute tax advice which may be relied upon to avoid penalties under any federal state, local or other tax statutes or 
regulations. and do not resolve any tax issues In your favor. Upon request we wil provide you with express written ta)( advice after 
necessary factual development and sub1ect to such conditions and qualificat-ons as we may deem appropriate in the circumstances. 
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Do Insider Trades Predict Future Price Movements? 
There is significant academic evidence that suggests company insiders perform better than the general public when trading their own 
companies. 

• Fintel's Insider Tracking data shows the historical trading performance of insiders so you can see which ones outperform 
• Achieve better returns by following the trades of winning company insiders 
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Check the appropnato ho, below if the Form 8-K filmg ,s mlended to simultaneously satisfy the filing obligation of the reg,strant under anr of the following provmons (.ree <rtneral Instruction A.2 
below) 

D \.1/rlucn commumcat1ons pursuant to Rule 4:'.!5 under the Securities Act ( 17 CFR :?30.42S) 

D Sohcit,ng. matmal pursuant lo Ruic 14a-12 under the fachangc Act (17 CFR 240.14a-12) 

□ Pre-commencement communications pursuant to Rule 14d-2(b)under the Exchange Act (17 CFR 240.14d-2(b)) 

D Pre-commencement communicalions pursuant to Rule 1Je-4(c) under the E«hMge Act ( 17 CFR 240.1 Je-4(c)) 

Secunl1es rcg,slered pursuant to Section 12(b) of lhe Act 

Thlc of c-•b du, Nam,: or c-ach nrh•I' on w·tucb rq)Jltttd 

Common wuts teprescnling hmi1cd partner inrereit 

•on November 2S, 2019. a Form 2S relallng to the delisting and dereg1stralion under Section 12(b) of the Reg1s1rant's common units repttsenlmg lumted partner interests was filed by the New Yorlc Stock 
fachange LLC The common units currently 1n1de on the OTCQX® Best Market under the ~ymhol "FELPU " 

Indicate by check mark whether the reg,stranl is an emerging growth company as def med in Rule 40S of the Securiues Act of I 9J3 (§ 2J0.40S of th,s chapter) or Rule I 2b-2 of the Secunl1es Exchange Act 
of 1934 (§ 240.12b-2 ofth,schapter). 

Emerging growth company □ 
1f an cmergmg growth company. indicate by chtck mark jf lhe registrant has elected not to use the extended transition pe-nod for complymg with any new or rcv1sed financ1al acc:ounlmg standards provided 
pursuanl lo Secuon IJ(a) of the E.chango A<t. D 

https:l/fintel.io/doc/sec/1540729/000156459019046449/felp-8k_20191219.htm 3115 
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hem 1.01 Entry into a l\hcerial Definilive Agrttmenc. 

A$ p~ iously disclosed. on December 13. 2019. Fores,ghl Energy LLC and Fores1gh1 Energy Finance Corporallon (wholl) owned subs1dianes or For<srgh1 Energy LP (the "lAl:1!w:1h.in"n (logelher. lhe 
" W!lfil") solici1ed lhe con~ent or the holders (1he '".ll.RJ.iw:a'") (1uch solici1a1ion. the '"Cement Soli<il•lion'") of lhe Issuers· 11.SO'A. Second L1en Senior Secured Noles due 20~3 (!he • JS.ow" ) to amend 
(1uth amendments, the .. Amcndmcnls'"') the mdentwc go\·cmms the Notes (as amel\dcd, supplemented cu otherw11e modified from lime to umc, the '·lwhlL1IIB. .. ). as moit full) described below The 
C~n!tnl Solicitation expired at 5:00 p.m. New York City time, on December 19. 2019 (!he "E.inir■li•o Tim.-') 

As oftht: Expiration Time. the Issuers had rccc1Ved consents to the Amendments from Holders ofat least a maJonty in aggregate pnnc1pal amount of the outs1aodmg Notes nol owned by the Issuers or their 
affiliates.. As a result., on December 19, 2019. thr Jss~rs. the guarantors party therelo and Wilmington Trust. Nauonal Association. the trustee (1hc "Ic111ti' ) for the Notes. rn1ere-d mto a secood 
supplemental indenture (the ·•~R~IS:01£0111 )odcntYR-) providing fOf the Amendments to lM Indenture 

Tho AmendmenlS (i) amend Scc11on 6 Ol(b) or 1he Indenture 10 extend the g,••• penod for payment or mteresl due on the Notes from 90 days to 150 days and (11) amend Sec11on 4 ~3 of lhe Indenture to 
eliminat• lh• requirement 1hat the Issuers penod1tally hold a publicly a,x-e~ ible cQrlrcrence call lo discuss the Issuers ' financial infonnalion for the relevant fiscal penod 
The Pannership conainucs to engage- in d1stussions with its cttditor cons1ituenc1n and explore potenual restructuring ahemattves 

The foregoing descriptions of the Amendmenl5, 1he Second SupplemenLal Indenture and 1he lnden1ure arc qualified in their enllrety by rererence lo the full lext of the Second Supplemenlal lndenlure. lhe 
Fir,t Supplemen1al Indenture daled as or October 30. 2019 and lhe Indenture, each of which ts mcorporaled herein by rererence to £J.hili.i1..!J., ~ and hh.il!iUJ, 10 lh1s Current Repon on Form 
8-K, re-,pecuvely. • 

Item J.OJ Material Modification to Rights of Security Holden. 

The di,dosure sci fonh in Item 1.01 orlh1s Cwren1 Repon on Form s.l( is incorporated mto this 11em by r<for<nce. 

CAUTIONARY STATEMENT REGARDING FORWARD-LOOKING STATEMENTS 

Ctnam $latements and information m this Current Report on Form g .. K, and certain oral statements made by ow repttsentat1\'e1 fr-orn hrne to lime may constitute .. forward-lookmg statements.'" The words 
.. proposci ," "believe,"' nexpcct," ••ant1c1pate/" "plan," "mlend,'" "fottsee." "outlook," .. estimate.,. ~potcnttal,• "continues:· --may, ... ••will," •lseek,0 

.. approi<1mately.""' • predJct,." '"'anttc1pale ... "should .. ~ ould," 
- c,ould" or other similar expressions arc intended 10 1den11fy forward-looking statements, wh,ch are generally not histoncal in nalurc FOtWaJtl-look\f\g slalements also include sta1ements abou1 our 
hquid1ty, our capital slr\Jcture and expected results <>f operahons. These forward-lookmg statements are based on the Pannersh1p's conC'nl expcclatlons and behcfs concerning fu1urc developments and 
thC'lf polcn1ial effec1 on us. While management believes tha1 these fonvard-lookina statcmcnls are reasonable as and when made there can be no assurance that the future developments affecttng us will be 
those that we anticipate. 

We continue to experience substantial financial. bwUlcss, operational .and rrpulational risks that threaten our abthly 10 continue as a going concern and could marena!ly affec1 om prt.sent expectations and 
projections. For additional 1nformat1on regardmg kno'Wn matcnaJ fac1ors that could cau.se ow actual re-:suhs to differ from those containc-d an or 1mphed by forward-looking statements please sec the sechon 
entilled "Risk Fac1ors" in lhe Pannersh1p·s Amual Repon on Fonn 10.K for the year ended December 31, 2018, filed w11h the Securi1ies and Exchange Commissron on February 27, 2019 and oubsequent 
Quarterly Repons on Fonn 10-Q. 

YGu are cautioned not to place undue rellanc:e on fonv1ud-looking stalC'mmts, which ~ made only as of the date hereof We undenakc no obhgalton lo publicly update or rc\'1$e any forward-looking 
statements after the dale they are made, whether as a result of new informalion, future e\'cnts or otherwise, e-xccpt as required by law 

https://fintel.io/doc/sec/1540729/000156459019046449/felp-8k_20191219.htm '4/15 



R03657

12/20/2019 

lt•m 9.01 

(d) Exhibits 

4 l 

FELP BK· Foresight Energy LP• Entry into a Material Definitive Agreement, Material Modification to Rights of Security Holders - Decem ... 

Financial Statements and Exhibits. 

E1h~hll DtKri lion 

~PRl•ro•uta) lu<l<mvcc; da1£il 11 °CP•strobcc 12 :ll!.19 Jto lb• Jndc;o11« d31£il •• o(March 28. 2Q.J.Z) • .lly..lWl..amoug.form~sy..lJ.C,.forwsllLfwBY. 
~-~swwmlw.JWIY thcccto and WilmmslWl..Il:lw Natmnal Assoc111ton ~ 

fiw.SIIPPl•ro•ulll !ndcu•vr• dated•• o(Octobcr 30 . .2l!J..2.lt0 !b• Jndcotw£ da1ed as pf bf arch"§. N!ll . ..bY..llllUlllmls.forwsbl.fJw:sy...lJ.C .forws~:...Elll= 
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By 

SIGNATURES 

Pursuant to the Tequ1remcnls of the Securlues Exchange Act of 1934 lhc reg~strant has duly caused tlus repon 10 be signed on us behalf by the understgncd. hereunto duly ai.c.ho,itcd 

Fore.sight Energy LP 

Forcs,ght En•111y GP LLC 
its general partner 

/<i Rober, D. Moore 

Robert D Moore 
Cliairnwn of the Hc,urd. /'~$iJe11t unJ 
Chief E.uwtive Officer 

Date· De«mber 20. 2019 
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EXHIBIT4.I 
SECOND SUPPLEMENTAL INDENTURE 

SECOND SUPPLEMENTAL INDENTURE to the Indenture (as defined below) (the "S11pplemental Inden111re"), dated as of December 19. 2019, is made 
by and among Foresight Energy LLC, a Delaware limited liability company (the "Company~), Foresight Energy Finance Corporation, a Delaware corporation ("Co• 
Issuer, and together with the Company, the "/ss11ers~), the guarantors party hereto (the "Guarantors") and Wilmington Trust, National Assoc1a11on, as trustee {in such 
capacity, the "Trustee"), and amends the Indenture, dated as of March 28, 2017, among the Issuers, the Guarantors and the Trustee, as amended by the First Supplemental 
Indenture, dated as of October 30, 2019 (as further amended and supplemented from time to time, the "lnde11111re") 

RECITALS: 

WHEREAS, pursuant lo the Indenture, the Issuers ha,•e issued $425,000.000 in aggregate prmc1pal amount of 11 50% Second Lien Senior Secured Notes 
due 202) (the "Noles''). 

WHEREAS, the Issuers have requested consents of the Holders of the Notes to amend the terms of the Indenture as set forth m An1cle I herein (the 
"Pl'oposed Ame11dme111s~), 

WHEREAS, pursuant to Section 9.02 of the Indenture, the wntten consent of Holders ofat least a majority m aggregate principal amount of the 
outstanding Notes (the "Rt q11isl/t Co11sen1s~) is sufficient to adopt the Proposed Amendments set forth in Amcle I; 

WHEREAS, the holders ofat least a majority in aggregate principal amount of the Notes outstanding (which excludes any Notes owned by the Issuers or 
their affiliates) have validly tendered consents and not val idly withdrawn their consents to the adoption of the Proposed Amendments effected by this Supplemental 
Indenture m accordance with the provisions of the Indenture; 

WHEREAS, having received the Requisite Consents for all of the Proposed Amendments, the Issuers and the Guarantors desire to amend the Indenture as 
provided herein; · 

WHEREAS, the Issuers have delivered to the Trustee, pursuant to Section 9 02 of the Indenture, an Officer's Certificate statmg that the Issuers have 
received the Requisite Consents, and have provided certification of such receipt to the Trustee; 

WHEREAS, the Issuers have also delivered to the Trustee, pursuant to Secllons 7 02(b), 9 02 and 9.05 of the Indenture, (i) a resolution of the Board of 
Direclors of the Company authorizing the execution of this Supplemental Indenture, and (11) an Officer's Cemficate and an Opmion of Counsel, each stating that the 
execution ofth1s Supplemental Indenture is authorized or permitted by the Indenture and that all cond1t1ons precedent to the execution and delivery ofth1s Supplemental 
Indenture have been sallsfied, and · 

https://fintel .io/doc/sec/1540729/000156459019046449lfelp-8k_20191219 .him 6115 
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WHEREAS, all other conditions and requirement$ necessary to make this Supplemental Indenture a valid. binding and legal instrument enforceable in 
accordance with its terms ha\'e been performed and fu lfi lled by the parties hereto, and the execution and delivery thereofha,·e been in all respects duly authorized by the 
parties hereto 

NOW, THEREFORE, in cons1dera11on of the foregoing and for other good and valuable consideration, the receipt and sufficiency of which !\re hereby 
acknowledged. the parties mutually covenant and agree for the equal and ratable benefit of the Holders of the Notes as follows 

ARTICLE I 
AMENDMENTS 

s,ction 1.01. Amendments to Iudcuturc. 

(i) Secllon 6.0l(b) of the Indenture rs hereby amended and restated in its entirety to read as follows 

"(b) the Issuers default in the payment of interest on any Note when the same becomes due and payable. and the default continues for a penod 
of 150 days," 

(ii) Section 4 03(d) of the Indenture 1s hereby deleted and amended and restated to read in its entirety as set forth below. 
"'(d) [lntent,onally omltled]" 

(iii) Section 4 03(e) of the Indenture rs hereby amended to delete the reference to ~, and a publicly accessible quarterly conference call of such 
Parent" 

(iv) The first sentence of Section 4 03(1) of the Indenture is hereby amended to (i) add the word "and" 1mmed1ately before the word '·furmshes". 
(ii) delete the reference to", and holds a publicly accessible quarterly conference call" and (111) replace the reference to "Sections 4 03(a) and 
(d)" with · ·section 4.03(a)" 

ARTICLE II 
MISCELLANEOUS 

Section 2.01. Effecl)veness This Supplemental Indenture shall become effective upon the execution and delivery of the Supplemental Indenture by the 
parties hereto. 

Section 2.02. Confjnnauon. Except as expressly amended hereby, the Indenture rs m all respects ratified and confirmed and all the terms. condnrons and 
prov1s1ons thereof shal I remain in full force and effect. For the avoidance of doubt, thrs Supplemental Indenture shall not rm pair or affect the contractual nght of any 
Holder ofa Note or Notes to receive any principal payment or interest payment on such Holder's Note or Notes, on or after the Stated Matunty thereof, or to mstllute suit 
for the enforcement of any such payment. Upon the execution and 
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delivery ofth1s Supplemental Indenture by the Issuers. the Guarantors and the Trustee, this Supplemental lnden1ure shall form a part of the Indenture for all purposes, and 
every Holder of Notes heretofore or hereafter authent1ca1ed and delivered shall be bound hereby Any and all references to the Indenture, whether wllhin the Indenture or 
in any notice, certificate or other mstrumem or document, shall be deemed to include a reference to this Supplemental Indenture (whether or not made), unless lhc context 
shall otherwise require 

Section 2.03. ~ - The parties ma)' sign any number of copies ofth1s Supplemental Indenture. Each signed copy shall be an original. but all of 
them together represent the same agreement. The exchange of copies of this Supplemental Indenture and of signature pages by facs1mlle, pdftransmission or other 
electronic means shall constitute effective e1<ecut10n and delivery of this Supplemental Indenture for all purposes Signatures of the parties hereto transmitted by facsimile 
or pdftransm1ss10n or other electronic means shall be deemed to be their original signatures for all purposes. 

Section 2.04. CapUahzed Terms Capitalized terms used herein without defimllon shall have the meanings assigned to them in the Indenture. 

Section 2.05. GOVERNING LAW. THIS SUPPLEMENTAL INDENTURE SHALL BE GOVERNED BY AND CONSTRUED IN ACCORDANCE 
WITH THE LAWS OF THE STATE OF NEW YORK 

Section 2.06. Effect of Headmg~. The section headings herem are for convenience only and shall not affect the construction hereof 

Sedion 2.07 . .A!a;i:~y the Trustee. The Trustee accepts the amendments to the Indenture effected by this Supplemental Indenture and agrees to 
execute the trusts created by the Indenture as hereby amended, but only upon the terms and cond111ons set forth in the Indenture; pro,•ided, howe,·er, that to the extent the 
Requisite Consents of Holders of Notes to any amendment effected by or delivered in connection with this Supplemental Indenture are determined by a court of 
competentJunsd1ction lo have not been validly obtained m accordance with the Indenture or applicable laws, such amendment shall not be deemed to have occurred. 

Section 2.08. Trustee D1scjajmer The recitals contained herein and the statements made many Officer's Certificate shall be taken as the statements of the 
Issuers, and the Trustee assumes no responsibility for their correctness, and none of the recitals contained herein or the statements made many Officer 's Certificate are 
intended to or shall be construed as statements made or agreed to by the Trustee The Trustee makes no representations as to the vahd1ty or sufficiency ofth1s 
Supplemental Indenture or the consequences of any amendment pro,·1ded herein 

https://fintel.io/doc/sec/1540729/000156459019046449/felp-8k_20191219.htm 8/15 
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IN WITNESS WHEREOF, the parties hereto have caused this Supplemental Indenture to be duly executed and allested, all as of the date first above 

ISSUERS: 

FORESIGHT ENERGY LLC, as Issuer 

By:/s/ Robert P Moore 
Name: Robert D. Moore 
Title: President and Chief Executive Officer 

FORESIGHT ENERGY FINANCE CORPORATION, as Co-Issuer 

By:/s/ Robert D Moore 
Name; Robert D. Moore 
Title: President and Chief Executive Officer 

(S1gnalure Page-Se<:ond Supplemental lnden1urel 
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GUARANTORS: 

ADENA RESOURCES, LLC 
AKIN ENERGY LLC 
AMERICAN CENTURY MINERAL LLC 
AMERICAN CENTURY TRANSPORT LLC 
COAL FIELD CONSTRUCTION COMPANY 

LLC 
COAL FIELD REPAIR SERVICES LLC 
FORESIGHT COAL SALES LLC 
FORESIGHT ENERGY EMPLOYEE SERVICES 

CORPORATION 
'FORESIGHT ENERGY LABOR LLC 
FORESIGHT ENERGY SERVICES LLC 
HILLSBORO TRANSPORT LLC 
LD LABOR COMPANY LLC 
LOGAN MINING LLC 
M-CLASS MINING, LLC 
MACH MINING, LLC 
MACOUPIN ENERGY LLC 
MARYAN MINING LLC 
OENEUS LLC D/B/A SAVATRAN LLC 
SENECA REBUILD LLC 
SITRAN LLC 
SUGAR CAMP ENERGY, LLC 
TANNER ENERGY LLC 
VIKING MINING LLC 
WILLIAMSON ENERGY. LLC 

By:tst Robert D Moore 
Name. Robert D. Moore 
Title; President and Chief E,cecut,ve Officer 

(Signature Page -Second Supp!•men1aJ ln~-•I 
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Barb Lieberoff, Mail code #5 
Re: Pond Creek Mine NPDES 
Illinois Environmental Protection Agency 
1021 North Grand Avenue East P. 0. Box 19276 
Springfield, IL 62794-9276 

Dear Ms. Lieberoff, 

--- .... ;,,---

As we live within the Big Muddy River watershed - not far from it actually, I attended the public hearing on Dec. 
18th and thought that your office did a very good job of managing the comment portion. It did run very long 
though, and I was not able to stay for my name to be called. 

The following is what I would have liked to impart to you and the decision makers at IEPA. We live on 
Macedonia Rd. in Jackson County, but barely. We have no city water supply offered to us. Never have. All the 
families in our area either have cisterns to which they gather rainwater or haul water from Cobden when 
necessary, or they have dug wells. The majority use wells. These are primarily poor people, many of whom 
have lived on their land for generations, fishing from the Big Muddy and just getting by. Some of my neighbors 
still gather their drinking water in jugs from springs along the Snake Road, as they have for generations. Surely 
this ground water risks severe contamination from the Big Muddy floodwaters, which overflow regularly. Cancer 
has been prevalent in our area. I myself, suffered through a radical nephrectomy, after a large cancerous tumor 
destroyed my kidney. This was described to me as an environmental cancer. 

For several generations now there haven't been ample choices for jobs for these people, but we have recently 
seen, mainly through the tourism and winery businesses, opportunities for economic growth. High school girls 
getting waitress jobs at the wineries, and guys at the orchards or in forest service part time work. But of course, 
most must leave the region to find good work as they raise families. 

Our hope for this region relies on the renewable natural resources which we have-the forest, sustainable 
agriculture, our lakes and streams. We feel that the health and beauty of southern Illinois' lands and water set it 
apart from the rest of the state and could be our only opportunity for economic growth. We desperately need it 
not to be spoiled. Using our rivers as sewers for privately owned mining interests is stupid and surely could be 
considered criminal in the long run. The coal mining industry could not be economically feasible if all the 
environmental costs - such as this toxic water flushing - were taken into account. 

We just want the IEPA to protect our environment. That is your job. Other agencies promote industries and 
their economic growth. Your job is to make sure our lands and waters stay clean and healthy to promote its 
economic possibilities. We hope you will always error on the side of safety when there are health concerns, 
such as there are in this case. We all know that the Big Muddy has been dumped in for decades, but must we 
make it worse? How about making it better? How about helping southern Illinois develop a clean and healthy 
environmental reputation? We feel our future depends on it. Thank you for listening to our concerns and 
working for the people. 

Sincerely, 

Kay Rippelmeyer and David L. Tippy 
1451 Macedonia Rd. 
Pomona, IL 62975 

RECEIVED 

~~ 
THE OFFICE OF 1'HE DIRcCTOR 
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From: 
To: 
Subject: 
Date: 

tesstord@medjacombb net 
EPA,PublicHearjngcom 
[External] pond creek mine IL0077666 
Monday, January 13, 2020 4:24:27 PM 

I am writing to express my opposition to the release of mine waste water from the Pond Creek 
Mine into the Big Muddy River. My concern is two-fold: 

1. We should not allow further contamination of our water resources. Animals and humans 
along and within the river will be negatively impacted. We cannot afford as a society to 
purposely contaminate our water resources. 

2. I live along the river and my property already becomes flooded at times during the year. 
With this additional water, I likely will be severely impacted by flooding most of the year. I 
pay taxes on this property and to not be able to use it at all is a tremendous hardship that will 
not only impact me, but every other landowner along the big muddy. 

To allow this to happen is just not acceptable. Please do not authorize this action. I am not 
opposed to mining, so long as it does not include fracking, but there has to be some other way 
for the mine to deal with this issue without impacting residents and the aquafer all along the 
river. 

Please do not allow this. Thank you. 

Tess D. Ford 
204 Pinewood Court 
De Soto, Illinois 62924 
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From: 
To: 
Subject: 
Date: 

~ 
EPA.Pub1id::1eanngcom 
{External] ~nd creek mine npdes permit 
Tuesday, January 14. 2020 9:17:06 AM 

r 
&hibit :3v'-I 

I vote no on the current discharge permit. Currently this will have a negative impact on this 
river ecosystem. Dilution is not the solution. 

Jonathan Casebeer 

Sent from my Veri7on, Sa msung Galaxy smartphone 
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From: 
To: 
Subject: 
Date: 

Murphysboro flack District 
EPA Puhncttear;nocam 
[External) Pond Creek Mine, IL0077666 
Tuesday, January 14, 2020 11:27:46 AM 

Exhibit 3 u 5 

I would like to officially make public comment in opposition to the addition of a pipeline to 
discharge from the Pond Creek Mine into the Pond Creek and Big Muddy River. Our largest 
park in Murphysboro, Riverside Park, abutts the Big Muddy River downstream from the 
proposed pipeline. The additional 3,000,000 gallons of discharge of contaminated water has 
serious implications for the park district. The Big Muddy River has already been suffering 
increased flooding over the last three years. Our park floods significantly at even moderate 
flood stages and those floodwaters enter into areas of the park not only manicured and 
maintained but frequented by park goers and their pets. Without a complete analysis of the 
water to be pumped into that watershed how can we know what contaminants may be left 
behind in the park each time the river floods into it. Which has been 2-3 times per year in the 
last few years. There is also a City of Murphysboro sewer main that runs directly through the 
flood water path, including an area of that fills with the backwater. Could there not be a 
potential concern for contaminants to seep into those as well. How do we know what 
contaminants could be deposited without at least a full analysis prior to the permit being 
issued? The mine will eventually run out of minerals and move on but the elements and 
compounds deposited by that pipeline will remain long after that mine has closed. 

Thank you for your time and consideration of our concerns. 

Joe Fry 

Joe Fry, Director of Parks & Recreation 
Murphysboro Park District 
618-684-3333 
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From: 
To: 
subject: 
Date: 
Attachments: 

Cecilia Black 
EPA,PubHcHearjngCom 
[External] Pond Creek Mine NPDES 
Tuesday, January 14, 2020 3:44:51 PM 
pond Creek Mine.pdf 

Dear Barb Lieberoff, 
Please read my attachment in regards to the Pond Creek Mine (IL 0077666). 

Sincerely, 
Cecilia Albert-Black 
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Illinois Environmental Protection Agency 

1021 North Grand Ave. East 

P.O. Box 19276 

Springfield, IL 62794-9276 

Dear Ms. Lieberoff, 

I am a student at Southern Illinois University Carbondale majoring in geology and minoring in 
environmental studies. As an undergraduate, I've been studying remediation methods of acid 
mine drainage (AMO) and coal drainage, specifically of arsenic, using clay minerals and 
naturally occurring nanoparticles. I am very knowledgeable of the toxic effects of AMO and am 
aware that it negatively affects ecosystems and human communities. 

Having grown up in Carbondale since I was ten, I've come to value the Shawnee and other 
ecosystems deeply and personally. I speak for myself and others in the Southern Illinois 
community when I ask you to please protect the Big Muddy and Pond Creek from Williamson 
Energy Pond Creek Mine's toxic discharge. 

I would really like to see the EPA step up and stand for environmental social justice by inhibiting 
the coal industry from polluting our waters. 

Sincerely, 

Cecilia Albert-Black 
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From: 
To: 
Subject: 
Date: 

Hello, 

Justin Biley 
EPA,PublidjearjngCom 
[External) Pond Creek mine discharge into the Big Muddy river 
Tuesday, January 14, 2020 12:08:38 PM 

I attended the public hearing over the discharge of mine wastewater into the Big Muddy river 
from the Pond Creek mine. I was unable to speak at the hearing due to the large number of 
people speaking against this discharge being permitted. 

My specific concern is with the accumulation of heavy metals in the soil of the riverbed and 
flood areas. There have been articles published about similar discharge from other mines in 
recent years causing this problem. 

The amount of heavy metals that will be discharged and how that will be monitored has not 
been mentioned in this case, that I have found. 

Also, even if these metals are discharged into the river at low rates, or after being diluted, they 
will accumulate over time. This is a concern for myself and my family because we eat fish out 
of this river. 

I am not opposed to the mine doing business, however I would like for them to be 
held accountable for keeping the wildlife and people affected by this operation safe. 

Thank you, 

Justin Riley 
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From: 
To: 
Subject: 
Date: 

John Yan Dyk 
EPA,Pub(jcHearjnaCom 
[External] Pond Creek Mine 
Wednesday, January 15, 2020 11:35:50 AM 

To whom it may concern: 

--

I urge you to reject the application to discharge polluted water into the Big Muddy River. Pollution is already one of 
the most significant and worrisome environmental problems we face. Allowing more pollution flies in the face of 
what good stewardship should look like. My children and grandchildren are avid outdoor enthusiasts. They 
frequently fish in the Big Muddy River. Others of them are birdwatchers, and spend time observing birds and other 
wildlife along the River. They deserve to inherit clean air, clean water, and a healthy planet. We owe it to them. 

Please do the right thing: Do not permit pollution to continue unchecked. 

Dr. John Van Dyk 

12565 Sarilda Lane 
Marion IL 62959 
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From: 
To: 
Subject: 
Date: 

Matt Battaglia 
EPA.Pu blicHear;naeom 
[External) Permit number Jl0077666 
Wednesday, January 15, 2020 7:05:14 PM 

To Whom It May Concern, 

Exhl'blt "3 f.J 9 

My name is Matt Battaglia and I am sending this email regarding the NPDES for the Pond Creek Mine the 
pennit number is IL0077666. I am a fourth generation fanner and the bulk ofmy family's farm ground either 
borders the Big Muddy River or the tributary that branches off of it. My concern with allowing this permit to go 
through is that, in a typical year, the Big Muddy River pushes backwater into our fields in the Spring time. I am 
roughly I - !.5 miles down river from where the discharge pipe is located. This waste water, as the gentleman from 
the mine said at the hearing, is nothing more than salt water. To anyone that knows anything about growing crops, 
this salt water that will back up in our fields will create dead spots. Plants do not grow in salty ground. With yearly 
floods, this salt water will have a cumulative effect and build up in the ground, causing lasting effects. My question 
to your legal department is, who will be responsible for the decline in our crop yields? The state for allowing the 
pennit or the company for disposing the waste water? That is why I ask that you consider the smaller businesses in 
the area this will affect. 

Sent from my iPhone 
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From: 
To: 
Subject: 
Date: 

Patricia Wagner 
EPA.PublicHearjnaCom 
[External) Pond Creek M ne IL0077666 
Thursday, January 16, 2020 11:29:36 AM 

The Big Muddy River, 156 miles long, draining a 2,344-square-mile watershed, flows through 
the significant environmental regions, La Rue-Pine Hills and Oakwood Bottoms, to join the 
Mississippi River southwest of Murphysboro and on to the Gulf of Mexico. It is already an 
ecosystem under assault: The Illinois Department of Public Health has issued a mercury 
advisory on common carp, crappie, and largemouth bass. PCB contamination was noted in 
the common carp. IDNR has stopped recreational use during its frequent and prolonged 
flooding. 
Williamson Energy operates Pond Creek Mine, noted as the highest producing mine in the US 
in 2017. The continued operation of this mine employs approximately 203 employees and an 
additional estimated 100 people involvbcd in ancillary or support services. Yet, in order tyo 
ensure the safety of their employees by pumping out large amounts of excess 
water from groundwater infiltrating underground mining areas, they are posing, from available 
hydrogeologic information, serious safety, environmental and property risks affecting both 
these employees and hundreds of others. Such risks deserve our careful consideration. 
The primary danger comes from the introduction of high concentrations of chloride--and 
sulfates--into the Big Muddy. Scientists who study watersheds use chloride concentrations as 
an indicator of pollution in a body of water. It is present in 1 to 100 ppm in solution with 
water in underground aquifers, geologic formations containing groundwater. Once such 
contaminants get into groundwater they persist there for years. Once in solution there is no 
biologic process known to remove chloride. 
So, a high concentration of chloride is of particular concern. The effect of high levels of 
chloride, while always present,varies according to species and the time their life cycle is 
interrupted. Newly laid eggs are particularly susceptible as is the transitional life forms, larvae 
and tadpoles. High chloride concentrations achieve their serious effects on all life forms by 
interfering with osmoregulation, the process by which cells remain intact and viable, thereby 
hindering growth, reproduction, and, ultimately survival. Acceptable chloride levels to 
prevent acute exposure effects have been set at 860 ppm to prevent acute exposure effects, to 
prevent chronic effects at 230 ppm. 
Williamson Energy proposesa as its solution specified in application #456 a 12.5-mile long 
pipeline carrying 21.7-3.5 million gallons/day ofhigh-concentraTED CHLORIDE 
EFFLUENT TO DUMP INTO AN ALREADY FRAGILE ECOSYSTEM. tHE MINEW 
LISTED an veragfe chloride concentration in this effluent as 2,237 mg/L, an amount far 
esdceeding water 
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From: 
To: 
Subject: 
Date: 

comehus Crane 
EPA,Pub!icHeannacom 
[External] Pond Creek Mine: IL0077666 
Thursday, January 16, 2020 2:13:22 PM 

?Tl Exhibtt ____ _ 

This Pond Creek pipe line is a terrible idea! How can it be in the year 2020 someone is still 
thinking that it's OK to pollute our waterways? Didn't we learn anything from the past 50 
years of cleaning l!P our air and waterways? Are we really OK with polluting our waterways 
for decades so that one corporation can make profits for just a few years? It's just not worth it. 

The price we'll have to pay to clean up this mess outweighs the value of allowing Williamson 
Energy to pollute the Big Muddy River in the first place. This is just bad economics. The 
easiest way to clean up environmental disasters is to not create them in the first place. It makes 
more sense for the state of Illinois and the EPA to help Williamson Energy properly dispose of 
the waste rather than dump that waste in the river. I would pay a special property tax fee to 
support the proper collection and disposal of that mine waste at the mine if we can avoid 
having it dumped into the Big Muddy River. That is a better use of our tax dollars than to 
create the environmental mess and later try to clean it up at an exponentially greater cost. 

It is a waste of decades of taxpayer support for the EPA if in the end you rubber stamp 
corporate pollution plans that pollute our streams and rivers. At this very moment, January 16, 
2020, the Big Muddy is backing up due to recent heavy rains. That water is being spread all 
over farm fields, residential yards, and in neighborhoods. It is going to seep into the ground 
water and into people's drinking water. If that water was filled with the pollution from the 
Pond Creek mine it's going to pollute the ground and the seep into the water table. It's going to 
get polluted water into people's drinking water. So the issue isn't just the pollution being 
dumped into the Big Muddy River and flowing into the Mississippi River, the concern is also 
about when the Big Muddy backs up and floods fields and neighborhoods. 

We have a small tributary behind our house. When the Big Muddy backs up, the valley behind 
us fills with water. Sometimes that water sits there for weeks at a time. I don't want mine 
waste settling in my back yard. Am I going to have to breathe what ever is emanating from 
that polluted water? What if my dogs go down there and drink from it? What happens to the 
wildlife that lives in these back flow areas? 

If Williamson Energy paid for the proper disposal of the waste and added that cost to the price 
of the coal, it wouldn't be economically viable for them to keep mining the coal. But they can 
afford to build a pipeline and add that cost to the price of their coal. We the people of Southern 
Illinois have to absorb their costs when they pollute our streams, rivers, and ground water. 
Why do corporations get away with dumping the true costs of their operations on society 
while they pocket the "profits" for their own private gain? Who's going to pay to clean up our 
waterways or deal with the cancer that will surely develop from this pollution? If society has 
to absorb the costs, we should get reimbursed with some of the profits. In a sense, Williamson 
Energy wants to promote socialism where we as a society take on some of the costs of their 
"for-profit" operation. Williamson Energy: please don't promote Socialism and pretend that it's 
Capitalism: if you want to keep the profits for yourself, then YOU must absorb ALL of the 
costs of bringing that product to market. 

Cornelius Crane 
Murphysboro, IL 
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From: 
To: 
Subject: 
Date: 

Mary Taylor 
EPA PubUcHear;naCom 
[External) IL0077666 Pond Creek Mine 
Thursday, January 16, 2020 8:55: 17 PM 

I am opposed to the issuance of a NPDES permit to Williamson Energy LLC to allow 
them to discharge pollutants from the Pon Creek Mine into Illinois waters. 

Based on its past performance, I do not believe the company can be trusted to not 
exceed the maximum allowable amounts of pollutants. 

Mary Taylor 
305 Robinson Cir Apt CC 
Carbondale, II 62901 
618-549-1059 
mtaylor1968@gmail.com 
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From: 
To: 

Bob fisbec 
EPA.publictJeaciagCom 

Subject: [External] Pond Creek Mine; IL0077666 
Thursday, January 16, 2020 9:38:05 PM Date: 

The Bird Conservation Network coalition has serious concerns about the draft renewed National 

Pollutant Discharge Elimination System {NPDES) permit (IL0077666) for the Pond Creek Mine. 

We urge you to deny the proposal by Williamson Energy to pump polluted mine wastewater over 

12 miles from the Pond Creek Mine into the Big Muddy River and to increase pollution into Pond 

Creek. 

We urge the IEPA to deny the draft water discharge permit for a number of well understood 

reasons: 

1. Williamson Energy's discharge of high chloride and high sulfate water into the Big Muddy 

River and Pond Creek will harm mussels, fish. and other aquatic organisms, and the 

various bird species that feed in the Big Muddy and nest along it.. The draft permit and anti

degradation assessment do not adequately address impacts to these organisms, nor 

require pre- or post- construction biological sampling. 

2. Williamson Energy's plan to monitor chloride concentrations is complex and requires 

monitoring of several parameters and a conductivity correlation, yet gives no way for the 

Agency or the public to evaluate if the permittee is doing that monitoring properly. The mine 

proposes to continually balance their high-chloride effluent with the chloride levels already 

in the river. Given the public interest in this project and the company's history of past 

violations. the proposed monitoring plan is insufficient and infeasible. 

3. The draft permit and anti-degradation assessment fail to take into consideration potential 

increases of Methyl-Mercury levels or other pollutants like copper, iron, selenium and 

nickel. 

4. The anti-degradation assessment has not adequately or accurately considered the 

economic impacts of the proposed project. New reports have indicated a continuing and 

projected decline of coal production in the Illinois Basin. 

5. Murray Energy, the parent company of Williamson Energy, filed for bankruptcy in fall 

2019. The IEPA's estimates of local economic impact and jobs failed to consider these 

developments. 

Thank you for considering the BCN coalition's comments in opposition to permit 

(IL0077666) for the Pond Creek Mine 

Bob Fisher, Communications Chair 
Bird Conservation Network 

media@bcnbjrds org 
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630 985 2956 
http: //bcnbirds.org/ 

BCN promotes public awareness, knowledge, appreciation and enjoyment of birds, and other wildlife and 
wildlife habitat, and both proposes and supports public and private programs designed to protect, restore, 
and enhance the natural environment, and conserve/increase native bird populations. 

BCN seeks to inform the members of our coalition, public and private agencies and landowners in our 
region, and the general public, about specific threats to birds, and other wildlife and wildlife habitat - and 
to recommend appropriate action against these threats. 

BCN actively coordinates the accumulation and maintenance of long-term monitoring records and other 
information on Illinois birds and their habitats, to be used as an aid to their perpetuation, and as an 
indicator of environmental quality. 

BCN is a regional coalition of about 20 organizations (bird clubs, Audubon chapters, ornithological 
societies and conservation organizations) sharing an interest in the conservation of birds. The groups' 
members aggregate to more than 35,000 people living primarily in the Chicago area, but also throughout 
Illinois, northeastern Indiana, and southern Wisconsin. 
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From: 
To: 
Subject: 
Date: 

John West 
EPA.PubJjcHearjnacam 
[External] Pond Creek Mine 
Thursday, January 16, 2020 9:52:38 PM 

To whom it may concern, 

As a concerned citizen with an education and career in aquatic sciences. I prefer that the Pond Creek 
Mine DOES NOT build a pipeline that carries coal waste water to the Big Muddy River. 

Thank you, 

John West 
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From: 
To: 
Subject: 
Date: 

Kate West 
EPA,.PubUcHearlngcom 
(External] Pond Creek Mine 
Thursday, January 16, 2020 9:57:27 PM 

To whom it may concern, 

As a concerned citizen, I prefer that the Pond Creek Mine DOES NOT build a pipeline that 
carries coal waste water to the Big Muddy River. 

Thank you, 

Katherine West 
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From: 
To: 
Subject: 
Date: 

Cameron Smith 
EPA,pybHcHearjngCom 
[External) NPDES Pennit No. IL0077666, Notice 7516c 
Friday, January 17, 2020 8:15:35 AM 

Douglass School Art Place 

900 Douglass St. 

Murphysboro, IL 62966 
618-687-3791 

thedoug@artapult com 

Barb Lieberoff, Mail Code #5 
Re: Pond Creek Mine NPDES 
Illinois Environmental Protection Agency 
1021 North Grand Avenue East 
P. 0. Box 19276 
Springfield, IL 62794-9276 

Sent via email to epa,publichearingcom@iHinojs gov 

Re: NPDES Permit No. IL0077666, Notice 7516c- Williamson Energy, LLC 

Dear Ms. Lieberoff, 

Coal is dead. 

,.. 

Bxln1>lt "3-:,-U 

January 17, 2020 

No one can doubt that coal fueled the Industrial Revolution but it has out lived its livelihood. Yes our cultural roots 
are buried deep within coal. It is what gave us the luxuries that we have today, something we cannot ignore, but 
also caused many of the problems we have with today's pollution and global climate change. 

All the coal that is mined in Pond Creek Mine (Mach Mine) goes overseas and none of the citizens of Southern 
Illinois, except the mine owners and hand full of it employees, benefit from it. I guess you could count the river 
barge owners and ocean vessels which are profiting from the coal in Southern Illinois, but the average landowner 
and people who live here do not. We are the ones who have to put up with the waste and clean up after the 
industry. We the citizens of Southern Illinois don't even benefit from a Severance Tax from the coal. 
http://knowledgecenter,csg org/kc/system/files/7 15 2017 .pdf 

Coal is like a beloved relative who won't leave after the holidays. They continue to take up space, make a mess in 
your home, use up your resources and will not leave. The coal industry continues to have its hand out and wants 
more while doing less, and we are the ones who have to clean up the mess it leaves behind. One of these clean ups 
will be the waste water the mine wants to dispose into the Big Muddy River, full chlorides and sulfates endangering 
fish and wildlife who live in and around the river. 

My main concern about this permit is the excess of water being pumped into the Big Muddy. According to the FOIA 
reports from IEPS, stated in a letter from Alliance Consulting, Inc, the HEC-RAS steady flow model shows that the 
mines' addition of water to the Big Muddy River would have a maximum increase in water surface elevation of 
approximately 0.009 feet during "a 2-year 24-hour storm event." With the Williamson Diffuser discharging at 11.1 
cfs, with a maximum of 22.2 cfs, or raising the height to .018 feet·· 1/8" to 1/4". I have to agree that does sound 
like much, but when you own property downstream on the Big Muddy River, and it floods continually, even 1/4" 
means a lot. Plus, can we truly trust the Pond Creek Mine's numbers to be correct? 

As of 1/10/2020 we had another storm event. In that 24 hour period we received 5.5" of rain in Murphysboro, IL 

and according to the Rain Event Table for Flood Study Distributions of Heavy Precipitation in Illinois Updated Bulletin 
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70, Illinois State Water Survey, March 2019, that makes this a ten year storm event. Now, as of 1/15/2020, 7:30 pm 

the Big Muddy River is 29.92' above flood stage and has a flow rate of 17,400 cfs at the gauging station in 

Murphysboro, IL and they are predicting another storm event this weekend. 

https://water weather.goy/ahps2/hydrograph oho ?wfo-pah&gage-muri2 
bttps ://waterd ata.u sgs goy/monitori ng-locatjon/05 599490/? agency cd-u SGS 

On May 3, 2011 the Big Muddy River reached a record high of 40.4 7 feet at the Murphysboro gauge station on the 
Route 127 Bridge. At that time the 127 Bridge was closed and under water. The river water was so high you could 
no longer see the guard rails on either the side of the bridge. The Route 13 Bridge was being threatened too, but 
remained open and was closely monitored by IDOT. During that time the flood water was so high and strong that 
the water was vibrating the bridge, so it was decided by IDOT to rebuild and raise the level of the Route 13 Bridge. 
Meanwhile when this flood was happening I was busy sandbagging around, and pumping out the water in the 
basement of, The Historic Douglass School of Murphysboro. I believe I was on the sixth day of running three sump 
pumps in two basements on May 3. At the crest of the river I calculated that the water would have been 20 inches 
deep in the basements without the pumps. According to the 18435El Flood Map provided by Alliance Consulting, 
Inc, our property at 900 Douglass St. in Murphysboro, IL is completely surrounded by flood water. FEMA even has us 
in the AE flood zone. So yes, I count the water levels in quarters of inches. 

I know my letter will be fruitless and fall on deaf ears but I still have to voice my concerns to stop this permit and all 
future permits of this nature. I have to ask myself, what would an IEPA employee do in my place if one of you lived 
where I do and owned the Historic Frederick Douglass School? We all live downstream from some peril; this just 
happens to mine. 

But really what is the point if the current administration gets His/Their way, all NEPA reviews and concerns will be 
gone and our planet will be in deeper trouble than it already is. 

Here is a story from Mother Jones News Service you all might enjoy: 

bttps · //www. mot be dooes co m/e ov i room e nt/2020101 It ru mps-latest-eovi room en ta 1-rol I back-is-a
m i dd le-finger -to-common-sense/ 1/12/2020 

"Trump's gift to the fossil fuel industry and special interests will silence ordinary Americans while giving polluters a 
free pass to trash the environment, destroy public lands and kill wildlife," Brett Hartl, government affairs director at 
the Center for Biological Diversity, said in a statement. 

In the fast decade, the US experienced at least 119 climate and weather disasters with losses exceeding $1 billion 
each, mare than double the number of billion-dollar disasters dunng the 2000s, according to a federal report 
released this week. Costs from those disasters over the last 10 years exceeds $800 billion. 

Thank you for your time, and care on. 

One World, One Planet. 
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Table 7.1 S 
STATE SEVERANCE TAXES: 2017 

S1att Ti tit anti application of r«x (a) 

AlabamM....................... Iron Ore Mining Tax (c) 
Forest PrO<Jucts Severance Tas 
Oil and Gas Q>n.<ervalion J, Rci:ulalion of 
ProJuclion Tax 

Oil and Gas Privilege Tax on Production 

Coal and Lignite Severance Tax 

Local Solid Minerals Tax 
Uniform Natural Minerals TaK 

A Iuka........................... Common Prorcni- Fisheric-s Assessment (l>) 
Dive Fishery Management Assessment (b) 

f'tshcrh:s BusincssTax 

Ash~ty Rcsource Landing Ta:t: 

Mining License Tax 

Alaska Oil Prnduct1on T•• 
Sarmon Enhancement Ta, (h) 

Seafootl 1Jevclormen1 Tax (b) 

Seafootl MarkwngASS<:1Smcn1 (h) 

Arizon•·············~····--····· ScVt.r.JnCl Tax 

Arkansas....................... 1imhcr Sc\·crancc Tax 
Natural Gas Severance Tax 
Oil Scve!rancc Tax 

Other Scv.:rancc Taxc.-s 
Oil anJ Ga., Con~rv,111un ,\~.._;s.--menl 

California..................... Oil anJ Gas PmJucti(\n Assc~ment 

Lumber ProoucLS A.sc:ssmcnl 

Culnrado ................... ,... Scver,a,nceT.ix 

011 •ntl Gas ConscrvJ11on Levy (J) 

TAXES 

S.OJ/ton 
Varies by spcciu am.I ult1ma1c use. 
2o/., or ~mss value at point of proc.luctinn. of all od and gas pmUucctl. 
I% of the gross value (for a 5-year Jl1'riod Imm the dale produc1,on 'N;iins) 
for wcU, for whu:h the initial permit issued hy the Oil ant.I Gas Board is datcll 
on or after July I. 1996 and hcforc July 1.2002.execpla replacement well for 
which the i0111ol pcrm,1 was dat<-d hcfore July 1. 1990: 1.t,1,% gm,,, proc,..,ds 
from offshore proJucuon greater thiln 8,000 fl. t.clow si:a level. 

&o/u or gross value at point or production: 4% or gross value jl pc:»nt or 
mcrcme111.a~ prnduction rcsulliog!rom a qualified enhanced rcC(lVCTY prtJjcc1: 
4 'X. ir w-.;I s proJuc'- 2.'i t,.t,.I or ks..~ nil per J41y or 200.0110 cu. rt. or 1..:li-~ p., 
per Jay: 6% of gros..1i value at potnt of production for certain on-shore ant.I. 
oll-shurc wdls.A 50'!!. rate reduction for wells pcrmittetl by lhe oil antl gas 
huarJ on nr iiJICI' July I, 1''96 anJ hl,;fon. Jllly I. 2002 for 5 )'t.·ar:,; from inilial 
productmn. except for rcplaccmcn1 "'·ells ror which the initial l'H;tCl\'.l ,us 
tla1cd he fore July I, 1996: 3.65 I. ~ross proceeds from offshore production 
greater than KJ1)() fl . hclow sea level 
S.2fVton in aJdihnn tu coal severance tax. In 2012 si.:1tc lcgisl:.uurc t.Xlt.n4.1cd 
through 2021 
Varies h) county for santl.clay, gra,d, ~annc. shalt.. and 01hcr pmicJuclS. 
s.10/1on. 

S0.10/lb for 2016 determined annually I>)· lhc department of revenue 
Elccth·c:currcntly So/. or 7.,. or value for select tlivc fishery species m select 
man:igcml!ra regions. 
Ta." ha.~d on unpron.~ell valucorfishi.!T}' resource~ [UOl.."C~d rn llr c:<port.:d 
frnnl lhcslah.:.1 ·1. ohat\lc for :,;hnrt.·•ha.."CJ 11mn·:,.,.'iing in Jcvclupir1g i:,,:,h\..rk~~ 
3% o( wluc for fioaung processing in 4.Jcvt.loping fishcrit:~ or shon:•t".lasc-ll 
proccs..;in~ in cstaMlshi.!i.l fisheries: 4.57', of value for salmon cannery 
prc)('t.~ing m l."-.~lalilishcd •L"-hcrics: S'>:', uf value rur lloc1ung p,ru,cc~mg m 
cstahlishcU fisheries. 
Tal hascd on unpn.1CC..w:d valu~of ftshcn· resources pmccsscd outsu.k anJ 
fi"'t lan~ed ,n lhe s1a1~. 1 'II. of value fordcvck>pmg f1>hcn,-sc3% of v, luc for 
cslahtishcll. fashcncs. 
Up to 7% or net income and wy11ltics rcccwci.l in connccllon with mming 
propcrucs ant.I acuvnics in Alasku. Quarry rock. sand and gravel ;,nJ 
markctalik \.Jrlh mm1ng,1pcr.:1lions ..irccXl.ITTJll rrc1m the mining liccnsc-1.ax. 
New minint opu3tJon., .:-:<cmp1 (or J.112 ycar.s after proJuc1ion bcgjns. 
Al.askil \\;II im~c a base r.atc: or 35 pt.;rC4."nl on oil rompanic..,~ m:t prolits m 
the >late. 
Elective: 2% or ) "'(. o! value for salmon sold in or c~purted from select 
a~uaculturc rcgi, •ns. 
Fki:ti,·c~ t:orrcnlly 1 % or value for sclccl \'Ommcrdal fish spcdc-s in scli.:ct 
scaCooJ Jc\'clopmcn1 regions. 
El<eti,·e: currently O.S"t. of value for all c11mmcrcial fish srccics c,portetl 
rmm. landcJ or r,roccssL'J m-st.;uc. 

1125•;;. ror mclallifomus mining· n 0312't, ror nonmetal mining. AJUJti()nal 
sc,·crancc ,ax.cs lln 1hesc.. ant.J otht.r pnxJuc1s arc tc:Vlci.l at the cil)' or countr 
lc\'d. 

SO 17R/1on (pine) all other Sn 125/tun. 
l.2S'!l.. l .S%. ands~~ uepcmhng on well cl.tssificalion. 
Cru<.11.: oil .t% lo 5,:. dcpcnJing on proJucl11m levels: aJJ·11onal laxes of S 
m11, ;mt.I $0.0~ per h.trrcl of 01I pmc.luccJ II\ th\• Slate. 
Sq•aratc Rate for c11ch Subsla'".cc 
\.la:-::1mum •U mtllsihlil. nf 1111 anJ IJ m~Hs p:r MCF r,nl\Jul-..:J of gas. 

Rate JctcrmineJ .annu,a,lh· hy Department or Conscrvau,)n 10 runt.I .tgcncy 
or,cra1rons:nostatcscvcrance lax.The a.\Scs.~mcnt r:ue forfisc:11 ycar201fJ17 
is $ll.36260S I. 
I ~. un [lUrchascs oflumhcr products and cng necrcd. "'"-'Id products for USc! 

in Cahforni.i, ~don thl- sclhng price of the- products .. 

Sl .8v.1 for amount of coal produced abm-c 300.0001t'fls.ra1<upda1<d mon1hly 
hy the Jcpartmcnt ofre\'cnue 2 25"1. for mclallic mmeral, a hove Sl9 milhon 
,n gms.< producer income.SOll.5/!<>n or molyl>denum above 625.000 ton< Oil 
am.I ge1s rate v-J.ril'S from 2'\i m 5-.~ tkpcnJmg on gross. mcomc brnckL'"IS:up 10 
IS l>arrcl,pcr ~ay,,f o,I '10.l'fl!lcuhic feel l>f ~a.• pl'r pmuucinguay arc excmp1. 
Oil shale is taxcJ ha.sec.I on yt.:ars of opcralion, where 1 yc,u l 'r., 2 ~·cJ.r%. 
- 2o/ ... ctc. up tt,,14 1

):, or the ~r<"IM r,occeds ,:above.· tht. 1hreshoh..l anJ arecr the 
lJ~t l~OJays n(rroduclitm 
0.07'\ , ,barge mall 011. natural ~as. and CO2 proJureJ 

- -------------------------------
s" ,~H,lll'MM-1,:S, a, cnll or talilc. 
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TAXES 

STATE SEVERANCE TAXES: 2017-Continued 

____ s_,a_tt T_,_·r1_, _a_,11_t_ap;..;p_l_ic_a_1i_o_n_1Jf_ra_x_(a_) ___________ _ Rau 

Florida.......................... Oil Prnc.lucuon T.i.x 5", t>C F,rOS.'- v-Jluc fllf small well tiil. anJ 8:~ ,.r grn,\.~ value f,•r ,•ri.lin;u•~· 011 

Ga.Ii and Sulf11r Ptt)\)UClion T,U 

Solid Mmeralsla< (c) 

Idaho............................. Mlllf.: L1ccn."<! Tax 
O,r antl Gas Pri..,Juction T;ax 

lllinuhi........................... Oil anc.J Gas Pmtluc1ion Assc.'S$m1;n1 (f) 
'limht.:rf'1;t.. 

lndi~na.......................... Petroleum Scv;:rancc Ta, (h) 

Kan~a., ..................... ,.... Mint.:ral Tax (il 

Oil lnsrcct,on Fccibarrcl (1) 
Oil :md Gas. Conscrvat1,.,n Tax 

MincJ-1 anJ Conservation & Rcd.amation Tu 

Keneu"ky ...................... Oil Prr•Juclmn T.a..~ 
0.>al Severance Tax 

Natural R1.·S4.1urt"\: s..,,·cranc\. T.1i~ 

Louhiiana...................... Natural Ga.~ScvcranccTax (Jl 

OiUConJenme Scveranc,: Tax (I) 

Timber Sev.:tanc.: Tax (j) 
Mineral Se,·erance Tux (J) 

Oil Field Site Rcstoratmn Fi:c 

Frcshw:.tcr Mus.\CI Ta'.'< 

M1int: .... ,....................... M1nmg Excisi. Ta,. 

Mar~land ...................... Mini' R(clamaUt>n Surchar~c 

Micl•i!l"n,...................... Gil.< •nd O·I Severance Tax 

Minncso•a..................... Tacon11c ,2ind rrt,n Sullltks 

Oirect ReJuceJ Ir.in tk) 

Misliissippi .................... Natural Gas Scvc.-ran« Tax 

Oil Sevc•anccTa'.'< 

1imhcr Sc\•t;r;;1nc;c T.a,. 
Sall Sevuancc T.ix 
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prt.ll,lucll,in an4.J 12 ;'¾, for cscapcJ ml ucrcLI formula for tertian· 011. 
The gas has<. rat .. · ($0.1 71) times the gas ttasc acJ)us1mcn1 rn1c each liscal ,·1.,ar 
for gas 12~16-17 rate S0.11!8 J1<r MCF).and the sulfur ba.<c rate \S2 43) times 
the sulfur hascrate adju.s1mcnt each lisc,lyear forsulfur (2016 l7 rate SS.13 
pcrhmJ. 
s•r, of thi.: value ,,r lhc minerals Sc\·cccd hc..avy minerals (ralc comrutcd 
annuall,· at SI 3-llton plus times the ha."- rate •dJu.<lment currently a\3.26288). 
Year 2Cl7Ta. Ralc $4.37 rcr 10n: phosphate rnck (ra1e computed annuall) 
al a base rate of Sl.H(Wton) 

l"l, of net valuc,1' ores mincc.l,•rcx1rac1cJ ao4J royal1icsrcccivcJ from mining. 
1..5'X. of the gross mcumc carncc.J for the sale- of on .locJ gas. 

0 I% fee. ,~, wdl or gross rc\'Cnuc for nil and natural ya.~ 
4 , . of rurcha«. pric-c.(8) 

I '!I, of value or petroleum: S0.24 per barrel for oil. and SO.OJ per 1000 cu. rt. 
of nalua~ !!ls. 

S"'.\, or gmss v.i.luc o( oil and gas, ks.Ii pmpcny tax credit of 3.67't. . anJ St.' 
tun of cual. 
SO.OlS.'t,arrcl 
91 .00 miUi!hhl crude 011 t~r ~lrolcum m.irkt..lctl or mcU each month· 12 9 
m1lls/l .Ot11cu. fl ,1f gills snlJ or markch.t.J 1.:ach m11nlh 

The fLrst-timc (cc for .1 mining license is SJOO I .iccn.scs mu.st he rcncwcJ 
annually. Th~ annual renewal rec wnc~ 1'1:twecn S25 and SI SO Jepcnding 
upon the Jmount of malcnal sole.I or consumcJ 1n thL' prL'\'IOUS year. Plus 
per ton fee or S.03 

4.5'¾1- ofmarkct vatuic.:. 
4.S'X, or gross ~luc, less transportalton c.\:pcnS(s. S0.50/aon m•nimum for 
cxlractton and proccssmg. 
4.S'X, of gms,,..; ,·Jlut.•. lc:,;.." trnnsrorl.1l11,n i.:Kpcnst.:s.. 

The natural ga.'1-scvcrnncc 1ai r.ltc dfcctivl.!' July 1.2016 lhroughJune 30.2017 
ha.>i hccn set at 9.8 c1.nts per thousand: cubic feet (MCF) m~a.,urcd JI a ha.!ie 
prc~urc of 15 (125 pounds: per square mch absolute oi1nJ ill 1he lcmrcr.aturc 
ba.<e or 60 degrees Fahrenheit 
Value on a per barrel ha.sis( 42gallons) lhe rates arc.full-rate, 12.S'¾,·inc-•pahlc 
oil ra1c:. 6.2S¾: stripper oil ralc. 3.125%. n:clatmL•d dtl. ~.12s•u. produced 
water full-r.llc. 10'~ :proJuc-cd \\;ttcr incap.1Mc ,1H ratc.S.1)1;4.: pmJun•tl w-.. t\.r 
slrippcr oil rate, !.So/ .. 

Vanous fees on a per ton basis foe proJucls like sulphur.salt marhtc.sionc. 
s.i.ni.1, lignit, ,4n1J others. 
5.0lS per ~arrcl or oil anJ t<'ndcn>atc: S.003 for c,·cry thousand cu~ic feet 
of gas. 
5").. of revenues from the sak of wh\1lc rrcsh"--;llcr mu.•i.sds. at lhc p,omt or 
rir..l~ak. 

The greater of a tax on faC'iliuc.-s anJ equipment or a ta on gross proceeds. 

S.15/h)n o( coal removed hy opcn-pil. stnp or <lecp mine mclhotls. Of the 
S.15.S.ll6 is rcmlttctl to the i;ounty from which the \'\1:JI wa." rcmm·cJ 

5'lt, (gas).6.6% (oil) and~•)(. (Oil fromslripper wdlsaoJmarginal propcnic.<) 
o( gmss cash mackc1 value of the tot.al productmn ~fax1mum aLIJuional fee 
of I% ur gross cash market value on all oil anJ gas 12,117 rec). 

52.659 per 1axahtc ton or concentrates or pellet!- Crate indexed to innauon 
bylaw). 
S2.659 fk!r taxable ton of concentrates plu.~ an Jdc.J1t1onal S.03 per 10n for 
c:it.ch I'¾, tha\ the iron con1cn1 c-xcccc.Js 72 'Y.,.. 

6-X. of value at 11(~int of ~as proUuclivn: I.Ju.(. for ~Js prnUuccJ fr,\m a 
h1.1ri1,mtallydrilkJ \,·di ror 1h1.. lirs1 30 n1tin1hs froni \h1,,: fi~t:-alc of p-rciJuc1u,n 
or unlil payout of the well cost is achicv..,'U. whichever com1.-s lirst. 
6•x. or v-J.luc at point o( oil J)roduc1ion: 3'¾, rcJuccd rah: for wells using thl! 
enhanced oil recovery mc1hod~ 1J,i:, for oil produced €tom a hor•z1.m1al~) 
JrilleJ well £or lhc first 30 months rrom lhc first sale ~-.r production or unlll 
payout or the ¥.·t:11 cost is ach1cvc<l. whichc\·cr coml!s Hrst 
Varies depending on ty)l\! of wood and ultimatc use 
3 'Y1 or value of cntfrc rroJucuon in st.Uc. 
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TAXES 

STATE SEVERANCE TAXES: 2017-Continued 

S101e Trilt••" applica1io11 of 10., (a) 

Oregon .................. ,....... Forest Products Harvest Tax 

Oil and GJ.s ProJuclion T•• 
STF Severance Tax-
Ea!'ri,tcrn Oregon Ft,restland Opuon 
STF Severance Tax-
Wcsh.rpi Oregon forl'sllanJ Opuon 

Pennsylvania................ Natural Gas Imp.act Fee 

South Carolina............. Forest Rcn..:wal Tax 

South Dali:ofa ............... PrccicH.1s Mera!~ Scv'-=rann. IJx 

Energy M1ni.:rals Scvcnmcc Titx (s) 
\.onscrv:u1ltn Tax 

Tenne.nc-c ..................... 011 and G;c; ScvcrJ.nccTax 
Coal Sc,·crancc Tax (I) 
MrncralT~x 

T~~H............................. Nalural Gas Pr\'>duc1ion Tax 

Crude Oil Produc1ion Tax 
C.Cmcnl Production Ta., 
Oil-Fiel<I aeanup Regulator)· Fees 
Oys1i.!r Salt.~ Fee 

Uh1h .............................. M1nlng Se,·crancc Tax 

Oil and Gas Severance Tax 

Oil and Ga,(,, Con.~crv,uion Fee 

Vi'llinla......................... Forcs1 ProJucis Tax 

Co.al SudaCt.: Mining Rcdam~lion Ta!\ 

Wo,hlnglon .............. _ .. ,. Enhanced Foo,J F,sh Ta, 
Timhc, Excise Tax 

\\.'r_.,, Vir~inia1................ Coal Scvcranl'C Tax 

Tim her Severance Ta( 

\\'iscon,in ..................... Mining Ncl Proceeds Tax 

Oil and Gas Sc,·crancc Ta. 
Forest Crop La.w Scvc;tancc Tax 
Manap.cJ Fure~, Law Tax 

Sec (001no1u al end o! 1at,k. 

374 The Book of theStates 2017 

SJ.7487/1000 hoard (1. harvcslcd from puhlicand priva1c land- lhmugh Dec. 
JI, 2017. The lir,;1 25,000 hoard rec, or umhcr har,·csled hy an owner each 
year is exempt. 
6~·, or gross vo1.luc a1 well 
S4 39/1000 hoard 11. harvcs1cd lrom land under the Small Traci l'orc,illand 
Op11on-1hrnu~h Dec 31. 2017 
S5.n.511000 hoard (1. harwslcd from land under 1he Small Troe, forc"Slland 
Op1ion-1hrnugh Dec.31.2017 

The state issues an annual kc hascJ on the aver.age price of gas for lhdl 
year along w11h thl· numhcr on a !iehc<lutc lhal consiUcn a wdl~ years in 
production. Loc"I kc:s "'"U tax~ JclcrmincJ hy county 

S.1flwooJ prnJucts: 50 ccnlS pc, 1.000 t,oard lccl or 20 cents per cord. 
Hardwood J>roduct<: 25 cents per 1.000 board lcc1 or 7 cents per c,,rJ. 

Sol rx,r t1unt1: ~)r gc,IJ SCV\;n,;J plus aJJltinnJI tax Ucp.:nJing on roci;nr golJ: 
lM, on ntl profits or n1yaltn.-s(rt1msalc of precious ml.!lal$. and 8'., of royal1y 
vqluc. 
4.5% or u~ahlc \·aim:· of an} cm.rgy minerals. 
2.4 mills of talCablc value of Jm· encrg~· mlncrals. 

3, oI sail's rncc. 
S L.0011on {cflccuvc 7117/13) 
Up to S0.15 J"r ton. raic set by coun1y lcgislauvc lle>d). 

7 5"A, of markcl value of ga< Condcnsa1c Producuon Tax. 4.6"\, of markcl 
value()( g.tS. 
4.6'X. of market value or $.(),16/bN. 
Sit.55 per 10n or S 02751100 lbs.or fraction of JOO pounJso( laxable cement. 
518 or S.O I !barrel 1115 of S.01/1000 cubic lcel of gas. (u) 
SI rcr 300 lh. harrcl o( oysters taken Imm Texas waters. 

2.6% of 1axahll' value for mc1als or mc1allifcrous mineral~ sole.I or otherwise 
disposed or. 
3% of value fm 1he lirsl SIJ per barrel of oil.5% from $13 01 an,J ,l>ovc:3"'
ol v-Jluc for fi<sl Sl.Sll'mdnalural gad% from SI.SI and ahovc-- and 4% ol 
1axablc value of natur.1 gas liquiJ< 
.002'>'"' o! market value at "''cllhcall. 

S 1.15 per 1.000 feel B.M. of pine I um her and 1000 hoard reel of pine logs. 
Sll.475 C\>llcc1cd r-,r cord or pine J>UlpwooJ. 
Vane~ ~kpcnJing~m t,alilncc 1~fC1,c1.I Surface Mining R\:clanHtlitm FunJ anJ 
lhc type or mmc. 

0.09% 10 5.62% or value (dcpcnJing on species) a1 poin1 or lanJing. 
5% or slumpagc value for han·\.'SIS on pubhc anJ pri-.':Lh! tands. 

Coal: S1c11c nm.· is grcat\!r of 5'¾, or S.75 per ton. Special state ralcs for coal 
(rom nc\\· I,,"· scam min~s. For ~ams t"N.:tw~cn 37" anU 45" 1hc rate is greater 
of 2% or S.75/lon ( I .b5%for s1a1c purposes and .35% (or Jislnbulion 10 local 
gtwcrnmcnl.S). For scams less than 37" lhc nuc 1s gr~atcr of 1% 0r S.75/ton 
(.65¾ for s1a1c J>Urpo,;cs am! .35% for dis1rihu1ion 10 local govcrnmcn1s). 
For coal rroml!oh.rdusc pilL-s.oroth~r~,utc.:so(wa:;lccoal.1hc ralc is25% 
(dislrihutL'i.1 hl local gtwcrnmcnls).AJJi1ional tax (tlr' \Y(.)rkcrs· cumpcn."ation 
Uc:ht rcductton i.s S.S6/ton. Two sp~cial rcdama1ion taxes at S.07/clcan h,n 
and $Jl2/clcan ton. 
S•L!, [or ~am.I. gra,•cl. nil. n.alurat ~a:,;. coaMcJ mdhan\:, lim\:stnn\:, ~nJs1tmi:. 
()f Olh.;r O~IUral gas li4uids. 
1.50% 

Progrcssm,: ncl pn.>ecct.ls lax rar1t1ngfromo-,.. 10 15a-i. is 1mposcU on the ni:t 
pwccc\Js from mining mctalhkrc,us minerals. The tu hrad;.c1s arc annually 
al.ljustciJ for inflation h:.M:d on lhc cl'langc in tl'lc G~P JcOator. 
7°i, or market \'alut: uf oil or gas al the mouth of 1hc \\'CII. 
S2.52 per acrc.raic errccllvc lhrou~h 2017 
Open land $2.14/acrc:closc lnnd $10.n!l/acre 
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STATE SEVERANCE TAXES: 2017-Continued 

Srair Tir1, a111I appl,tt1io11 of rn.< (n/ 

Wyomini ...................... St.vcr i11nccT111,xcs 

TAXES 

Ra,r 

Scvcr-.i.nC\.~TtUJS~C~1ncd as aft excise t..ocimposcJon the prcscntani,I continuing 
privilege or rcffl\"l\'mg.c.nract1ng. S(\'\'cing or producing an)' mineral i111his state 
EXC\.fll a.-..111hc..rw1S1. rrnv,d1..J lly W.S. )l>-14-2115.Th~ tt11al Sc,·cram.-c·n.x on 
cruJc ,>ii. lea.«. wnJcnsate Cl< t alural ga, shall he si< pcrccn1 (6'JI:,), Slnppcr 
uil is 13XCJ i4 fMJr pcr« nt (4'11,>.Surfocc coal is taxcJ aisc,·cn pcrccn1 (7'J ) 
Unt.lcrw,rounJ coal ~,; 1ax.:rJ 4.1 ,hr1.'c iJnJ lhl'c1.·-fnurth~(l\;l"t'Cnl (3.75 ¾, l Trona i~ 
taxt..'d al Courfk.rccnt •.i~). Bcn1unl1c.sancJ anJgravcl.anJ all other minerals 

__________ a_rc_1_a,_c_·J_a_1_1'_,·,_, :....pcra.nl (2"\,) :-.a1ural Gas (6%). Uranium (4'Y.,) 

Sm,rce. Tht C'11uncil tJf S1a1c Govcrnm~nls. 2017 
Not, Severance 1• x collccunn tolals may be founJ ,n the Chapter 7 

lablc entitled .. State Go vernment Rcve f.lue By Typc of Tax " 
K,F 
(a ) Apphcat1on of t '!io:( ,~ same as that of 11tk unlt.ss othc-r,,isc indicated 

by a footnote. 
( ll) Ta~ ral\.S JnJ .tpphcat•~h~y fl1f lht,.S\: M,.::v\."r.a.,c~ tall\:~ Jl.-u ralr.i..:J .P)· 

a vote of lht :.1rproprldtc .111ssocJat1on wlt tnn the s.t.i!JooJ lniJ1,1~tr.Y hy lhc 
Alaska ScJfooJ Markclmi! lnstilutc-~or hy the D""partmc:nt llr RcvcnLc. 
Pr10(.,;1,;Js rmm lh,.;S'-, clt,.Ch\'I,, JS.~~~'\mcnt~ arc cu:-.luman ly .i.rrn•r~•J.lcJ 
for llcnelil of tl-c scafooJ mJustry. 

(c)Thc iron 1,,1rc lax wassUSJl4.'ndctl aso( Oct. 1~201.i hy .it.Jminis1n1iv~ 
rule due 10 the cost of ,uJmm~stcring the C(llkctmn o f lhc tax cxcccdcll 
the total amount of thl! tax c.,lrccted, 

N ) As of Julv 1, 20tfl. sci at .0007 m,lliSJ. 
(c) Cla).gravcl, phosphate hlCk. hmc~shclls.s1onc.sanll, hc,:;1,·y miner 

a's anJ rare earths. 
(() Fee sunS<ts in 20 IR unJcr Stal< l•w 
(g) Buy1.;;r dcUuc1s amounl (rom ra)·mcn1 to growu; amount forw.m.lct.1 

to Department of :Salural Resources. 
(h > P(trolcum.oal.gasam.J olhcr hyt.lrocarhons. 011 mS(l4:Cllt.>n re.tr.:: f'l.U\:' 

hascJ Dept of Revenue facishccl. 
(i) U.1al~oi• JnJ ias. hasccJ on Dcranmcnt or Rcvcnm.: inh"rmation. 
(J) 0,1 im•p..:1,:Li,1n (n· ralc has ... J D~fll oJ Rcv4.:,.u..:: (.a<l~h«.:I 
(k) Coal ml anJ gas. hascJ on Dcpanmcnt of Revenue information. 
{ I) PrnJuc110,- ,s cuns1<krccJ ~ mmcrcral when II cxcccJs 50,l)()o tons 

ann'llally. Thcr1: s .t s1x-y1.dr phase• n n( lhc lax ln )'4..:.ar:- on\.- .t.00 lwo. 
the rJtc 1s :1:cro. In year 1hrcc. it >s 25"4 o f the statulor) rat.:- and 50% 

and 75%, rn ~·~ rs four and five rcsr,cctivclr An Aggrc~atc Materials Tax 
is impoSi.:J h) r'---solu1it1n n r cuunly hoarJs. h is not rcquin,:t.1 that any 
counl\· impose the tax. which is S.10/cuhk yanJ or $.07il0n on materials 
produced in Ille COVOI} 

(ml \oh.tals. rn.cmu~ and ~cmi-prct:1ous stunc!i anJ gems. 
(n t The maximum f iilh: of 0.3% is split hctw~cn the Oil or Gas Cof'!SCr• 

val ion Tax and the Oil. G.is anJ Coal N4'tUral Resource Account FunJ. 
Currently the Oil or Gas Conscrva1ion 'fax is .18""' and lhc Oil. Gas dnd 
Coal Natural Rcsr:iurcc Account funcJ tax rate is .OK~ . 

(o l C<m<nl anJ tYrsum or allicJ pfllducis. 
(p) Natural rcsourLcs c.-cccpt oil. natural gas. liqunJ h)·Jwcar~ons ur 

carhon d1oxiU~ 
(q) 0,1. C<>>I. ~as. hqu1d hydrocarbons, ~colh<rmal encr~y. carbon 

JioxiJc anJ uranium 
(r) R>le reJuccJ h)' SO percent if hur!OcJ in cogcncralion facility using 

renewable resources as (ud m gcncrak at least 10 ~rccn1 of its energy 
ou1pu1. C<>al sh1ppcJ <>ut of state is subject 10 the $.02/ton 1ax and Jll 'iC, 
of the S.37S;ton ta!C Thi: coal m~y he: :iiuhjccl 10 up to the S.375/100 tax 
al tt-c tJplion of the counl}' m which 1hc coal is 111incd. 

(s) Asphalt am) oru ticanng lead, zinc, jack. gold. :silv«;r, C'oppcr or 
petroleum ,)t other crude oil or other m·ncral oil, natural ftltS or c3sintt
hcuU ~els J.nJ uranium L1H. 

(1.t Any mancral fuel us\.J rn the prOt.luction of c:ncrgy. including coal. 
lignite. pclrolcum, ml n:nunl gas. uranium anJ thorium. 

(u) 01unlH:s anJ munidr-ililksalst1 JUlh1•ri1cJ tc•kvyscv1.rancc lalu.;s 
on sanJ. gnlVcl sandstone, ch..-rt itnd hmcstonc at a rate up 10 $.15/ton. 

(vl Fees will nnt b,: collected when 011-FiclJ Cleanup FunJ reaches 
SZO milhun, b u1 will again he collected when fun<l !alls below S 10 million. 

The Council of State Governments 37S 
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AOVER l..ft .. • 

POLITICS ENVIRONMENT CRIME ANO JUSTICE FOOD MEDIA INVESTIGATIONS PHOTOS MAGAZINE PODCASTS 

fllhiifriiii'if __,,, "'"' I 

Trump's Latest Environmental Rollback Is a Middle 

Finger to Common Sense 

"The oil and gas industry wins. The American people lose." 

US Pf•sidenl Donald TN"l) . ~lcholat- KiJnlm,'GeUy 

This piece was originally published in Huffrost and appears here as part of our Climate 
Desk Partnership. 

The Trump administration on Thursday un\'eiled plans to gut one of Amenca·s most 
important environmental laws- a move experts say is as much of a handout to polluting 
industries as it is a slap in the race to science and local communities. 

The proposed rules would change how the federal go\'ernment implements the National 

SUBSCRIBE TO OUR MAGAZJHE 
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Environmental Policy Act, a so•year-old law that protects air, water and land by requiring 

federal agencies to conduct detailed environmental assessments of maj,)r infrastructure 

projects. Agencies would no longer be required to consider climate change when evaluating 

the environmental effects of pipelines, power plants, oil and gas drilling, airports, highways 

and other development. 

President.Donald Trump announced the reforms in a speech at the White House Thursday 

morning, saying the federal permitting process is "big go\'ernment at its absolute worst." 

"The United States will not be able to compete and prosper m the 21st century if we 

continue to allow a broken and outdated bureaucratic system hold us back from building 
what we need,• he said. 

The rules from the White House Council on Environmental Qualit)', which o,•ersees NEPA, 

have been a long time coming. They seek to codify what bas become common practice since 

2017, when the White House rescinded Obama-era guidelines that tasked agencies with 

considering greenhouse gas emissions and climate change in NEPA reviews. The move is 

the latest in a relentless deregulatol)' effGrt by the Trump administration that has largely 
benefited the fossil fuel industry. 

The controversial overhaul is aimed at speeding up energy projects and other development 
by limiting the number of projects that require m-depth environmental review and 

expediting the process for those that do. It would establish strict tw~ year limits for 

completing reviews on maJor projects and a one-year deadline for smaller projects. Trump 

on Thursday highlighted a number of projects that took a decade or longer to get federal 
approval. 

Most alarming to environmentalists is that the proposal would allow agencies to not only 

ignore a project's vulnerability to climate change, but also its "cumulauve• effects on global 

warming, which is already wreaking havoc around the world. 

Christy Goldfuss, a former chair of the environmental council under President Barack 

Obama and current senior vice president for energy and en,ironment policy at the left

leaning Center for Amencan Progress, called the proposal "the ultimate silencing of science 

and facts in our policymaking around infrastructure: She said it puts a huge amount of 
power in the hands of industry. 

"The oil and gas indusll) wins. The Amencan people lose,· Goldfuss said. "The purpose of 

rewriting these regulations is to build new pipelines and more fossil fuel infrastructure. You 

would not have to look at the cumulative impacts of a wind turbine or a solar panel because 

there is no long•term pollution. This is about building towards the past and sticking our 

head in the sand about the impacts of dirty fossil fuels." 

The proposal would be the first maJor update to the law in more than four decades. The 

rules are certain to face legal challenges. 

'-ttpS.• 'wv.w.moltwrjo~ <om ffl"WNTimt.·::?02Q.Ol ,1NmJ"•l1tn1-em;ro,imtnU1t-rollback-i1-a-nuJiJlt-fingtt·lc>-<ommon•wnu[ l/19 2020 3 .U 08 P\tl 
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NEPA has long been a target of industry groups, developers and Republican lawmakers who 

say it places unnecessary burdens on business and is used as a tool lo block and delay fossil 

fuel projects. Trump has prioritized advancing major pipeline projects like Keystone XL, a 
proposed 1,179-rnile, $8 5 billion system that would transport some 830,000 barrels of 

crude oil per day from Alberta, Canada, to Nebraska A federal judge halted construction of 

Keystone XL in 2018, ruling that the Trump administration violated NEPA by approving a 

federal permit without laking into account greenhouse gas emissions and climate chaoge 
effects. Trump called the judge's decision •a disgrace.· And appeals court later lifted that 

injunction. 

The American Petroleum Institute, the oil and gas industry·s leading lobb,ing group, 
declined to comment on the specifics of the upcommg NEPA changes but pointed to a 

November letter in which it called on the Trump administration to "modernize" a review 

and permitting process it said would reduce "delays and uncertainties associated with 

infrastructure investment." 

Diane Katz, a senior research fellow at the right-wing Heritage Foundation, said 

"streamlining provisions" would help reduce the cost of roads, bridges and railways, but 

may not even go far enough. 

"In fact. the NEPA is 
entirely out of sync with 
current environmental, 
political, social, and 
economic realities, and 
outright repeal would not 
make a whit of difference 
to the environment or 
public health." 

,.i• 
"In fact, the NEPA is entirely out ofsync \\ith 

current environmental, political, social, and 

economic realities, and outright repeal would 

not make a whit of difference to the cn,ironment 

or public health," she said by email. 

Trump is an outspoken critic of the federal 

permitting process and vowed throughout his 

2016 presidential campaign to cut government 
red tape. •we built the Empire State Building in 

just one year," he said in his 2018 State of the 

Union address. "lsn 't it a disgrace that it can 

now take 10 years just to get a minor permit 

approved for the building or a simple road?" 

On Jan. 1- NEPA's 50th anniversa~- Trump issued a statement criticizing the law and 

foreshadowing Tlmrsda)°'s announcement. 

"While the goals of NEPA remain the same as they did 50 years ago. the environmental 

review process designed to impro\'e decision-making has become increasingly complex and 

difficult to na,igate," he said. The regulatory update, he added, would "benefit our economy 

and environment• and provide greater certainty to "project sponsors and ordinary 

Americans seeking decisions on permits." 

But fewer projects requiring emironmental review means fewer opportunities for the public 

to weigh in on potentially damagmg construction. 

http&: ·w.w.mothrl)Oft('S.com-tnironmffll.20200l,llumpi•'81~1-ffl\UOllfflffltat•rollbad.•ito•a·m1dJk•fiAltt'•l0<omrnon-1otftk. (I 19,2010 , ~ DJ r'.\tl 
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"Trump's gill to the fossil fuel industry and special interests will silence ordinary Americans 

while giving polluters a free pass to trash the environment, destroy publk lands and kill 

wildlffe," Brett Hartl, government affairs director at the Center for B1ologi~al Diversify, said 
in a statement. 

If the proposed reforms take effect, taxpa)'trs are likely to end up footing bigg~r bills for 

infrastructure damage from climate linked environmental disasters, as agencies would no 

longer ha,-e to consider the threat that sea-level rise, flooding, wildfires or extreme weather 
pose to a project. 

"We ,,ill now be building infrastructure with a blindfold at a time when we know el(l.rcme 

weather is Just getting more and more extreme," Goldfuss said. 

In the last decade, the US e.,perienced at least 119 climate and weatherdisa.ste,s_ with losses 

exceeding $1 billion each, more than double the number of billion-dollar disasters during 

the 2000s, according to a federal report released this week. Costs from those disasters over 
the last 10 years exceeds SBoo billion. 

Interior Secretary David Bernhardt, a former oil lobbyist, said Thursday at the White House 

news conference that he was "thrilled" by Trump's decision. The reforms "will be the most 

significant deregulatory proposal" the president implements during hts time in office, he 
said. 

"This proposal affects virtually <!Very significant decision made by the federal government 

that affects the emironment, • Bernhardt added 

Trump stressed the administration was just getting started. 

"We will not stop until our nation's gleaming new infrastructure has made America the envy 

of the world again," he said. 'It used to be the envy of the world, and now we're like a third 
world country. It's really sad." 

LOOKING FOR NEWS YOU CAN TRUsr? 

Subscribe to our free newsletters. 

!Email 

Mother Jones was founded as a nonprofit in 1976 because we knew corporations and 

the wealthy wouldn't fund the type of hard-hittingjoumalism we set out to do. 

llttps " . ..,,,,,.~.comnn:1roMtml·'101001 lrumpl-la1e-st-ffl,110ftmmUl·roUbacl-i,..1 middk'-finrn--lo-common-srnse. l I. L._!.OZO.l +I.OS P\11 



R03695

From: 
To: 
Subject: 
Date: 

LeCrone. Dann 
ueberoff. Barb· Ward Jwona 
FW: (External] Pond Creek Mine IL0077666 
Friday, January 17, 2020 8:51:39 AM 

Darin E. LeCrone, P.E. 
Manager, Industrial Unit, Permit Section 
Division of Water Pollution Control 
Illinois Environmental Protection Agency 

Ph: 217/782-0610 

From: Jason Eisele <jasonleisele@gmail.com> 

Sent: Thursday, January 16, 2020 9:08 PM 

To: Lecrone, Dann <Darin.LeCrone@lllinois.gov> 

Subject: [External) Pond Creek Mine IL0077666 

To whom it may concern: 

E.tlu'bit 

My wife and I have lived on the banks of the Big Muddy River for years. Dumping untreated 

wastewater from the mine into the river is a terrible idea, and should most definitely not be 

allowed. Neither we nor our neighbors support this, and I struggle to understand how anyone 

possibly could. If you want to dump wastewater into the river, 1t should be treated first. We often 

drink water from our well near the river, and we eat fish caught from the river by our house. In 

addition, the river regularly floods, exposmg all the farmland near the river as well as the crops 

grown on it to contaminants from the mine. I absolutely insist that any wastewater dumped into the 

river by the mine be treated before putting it into the river. I strongly urge the EPA to do their duty 

and to forbid the mine from dumping untreated wastewater into the river. 

Thank you for your consideration in this matter. 

Rev. Jason Eisele and Dr. L. Petrice Eisele 

1032 Koonce Rd. 

Murphysboro IL 62966 

State of Illinois - CONFIDENTIALITY NOTICE: The information contained in this communication is 
confidential, may be attorney-client privileged or attorney work product. may constitute inside information 
or internal deliberative staff communication. and is intended only for the use of the addressee. 
Unauthorized use. disclosure or copying ofth1s communication or any part thereof is strictly prohibited 
and may be unlawful. If you have received this communication in error, please notify the sender 
immediately by return e-mail and destroy this communication and all copies thereof, including all 
attachments. Receipt by an unintended recipient does not waive attorney-client privilege, attorney work 
product privilege, or any other exemption from disclosure. 
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From: 
To: 
Subject: 
Date: 

Baker Joe A 
EPA,PubllcHearinoCom 
[External] Pond Creek Project 
Friday, January 17, 2020 9:29:11 AM 

Hello, I am adding my voice in opposition to the Pnd Creek Project. It will cause generations of 

unintended consequences for future generation of people, lasting problems for the 

environment, and shows a general lack of respect for the public if it is allowed to go forward. 

Thanks for your time. Joe Baker, a resident of carterville, IL. 
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From: 
To: 

Jan thomas 
EPA.PubficHearingCom 

Subject: 
Date: 

[External) 7516c- NPDES Permit No. IL0077666, Notice Williamson Energy, LLC 
Friday, January 17, 2020 9:51:03 AM 

Re: Pond Creek Mine NPDES 
Illinois Environmental Protection Agency 
1021 North Grand Avenue East 
P. 0. Box 19276 
Springfield, IL 62794-9276 

Barb Lieberoff, Mail Code #5 
Sent via email to epa.pubHchearingcom@illioois.gov 

17 January 2020 

Re: 7516c- NPDES Permit No. IL0077666, Notice Williamson Energy, LLC 

Dear Ms. Lieberoff, 

I am a resident of Murphysboro, Illinois, a member of SAFE and a property owner near the banks of 
the Big M uddy River, and I am totally opposed to the issuance of this permit. I have several 
objections. 

The first is the financial unreliability of this company. Foresight Energy is in near bankruptcy, its 
partner company, Murray Energy, having gone into bankruptcy in October of 2019. Murray owned 
80% of Foresight's stock which has dropped from $17.17 per share on the NYSE in 2015 to less than 
$.06 per share right now. Foresight missed a 24.4 million dollar interest payment at the end of the 
third quarter of 2019, got an extension from the SEC twice and still has not made this payment on 
their 1.25 billion dollar debt. https://ieefa org/coal-analysts-say-bankruptcy-filing-is-iocreasingly
likely-for-illioois-basins-foresight-energy/ Coal mines are going bankrupt at record rates as 
electricity generation transitions to cheaper fracked gas and even solar and wind, as storage abilities 
increase and become more economical. In the big picture, Illinois basin coal mines will be out of 
business in twenty years at the latest according to The IEEFA, the Institute for Energy Economics and 
Financial Analysis. https://jeefa org/wp-conteoVuploads/2019/12/Dim-Future-tor-mioois-Basin
Coal December-2019 pdf 

Why should we permit the build out of expensive infrastructure for a dying industry? Who will pay 
for the cleanup when this company goes down? Peabody just closed the Wildcat Hills Mine in 
Energy; Murray/Foresight has put its Paradise #9 in Kentucky on "temporarily idled" status as of April 
of last year. ("Temporary idled status" is basically a legal dodge which permits companies from 
discharging their financial obligations to laid-off workers who, theoretically, could be recalled at any 
time.) Many of the coal burning power plants that Foresight's website says it sells to domestically 
are scheduled to close in the next few years. International sales are declining too, as other countries 
strive to cut their carbon emissions; also Russia and Columbia, among others, are dumping a lot of 
cheap coal on the international market. The IDNR Permit states that the proposed pipeline will only 
be in place for ten years and then be removed. Why is that? And will Foresight still exist then 
anyway? Will the Foresight miners find themselves in the same state as those Blackjewel Miners in 
Harlan County KY this last summer who had to camp out on the tracks to prevent the last shipment 
of coal from their newly bankrupt coal company from being carried out, when their paychecks had 
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bounced and new ones were not forthcoming? Recently the US Congress approved a bailout of 
100,000 miners' pensions caused by the demise of coal mining companies, another example of coal 
mines not paying their contractual obligations and leaving the tab to the American people. And by 
the way, Robert Murray, CEO of Murray Energy, got 14 million dollars before his company went 
belly•up, and gave 1 million to climate"<:hange-denying groups. 

At the December 18 Hearing I asked the question of why the option of deep injection wells for this 
salty water has not been considered. The answer given was that Foresight has tried this option at 
Sugar Camp Mme, and it proved not to be economical for them. That seems to me to be an 
inadequate response. Who determines what is economically acceptable? Has Foresight provided 
any hard numbers to the IEPA to justify the ir assertion? Have they provided any concrete evidence 
that other options, such as pre-treating the water for removal of salts before dumping, are not 
"economical" for them? Or are you just taking their word for it? 

Deep injection wells are a common practice in the fracking industry in which each frack produces 
millions of gallons of toxic water, at least as much as this mine is producing. And we are told this 
water contains none of the toxic industrial chemicals such as benzene, formaldehyde, lead, etc. 
which are added to frack water, and which are impl icated in causing earthquakes and polluting 
ground waters, nor any of the toxins contained in the flowback water picked up from the deep earth 
such as TENORMs. If it comes from saline aquifers why not return it to them instead of dumping it 
into surface waters containing life? 

This brings me to the really critical issue, the climate catastrophe which is barreling down upon us. 
realize that you are supposed only to consider legal and technical issues in deciding this permit, but 
the time for that has passed. Many other commentators will be discussing the numerous violations 
of Foresight with regard to their already existing permits, the technical issues around pollution limits, 
the chemistry of salts on existing pollutants in the riverbed, the effects of salty water on wildlife, the 
lack of any substantive environmental studies and many other such issues. I am asking you to also 
consider the bigger picture because you are charged with protecting our environment. Article XI of 
the Illinois Constitution mandates that "The public policy of the State and the duty of each person is 
to provide and maintain a healthful environment for the benefit of this and future generations" and 
that "Each person may enforce this right against any party, governmental or private ... " It is way 
past time to start thinking holistically. What this permit would do is basically allow Foresight Energy 
to export Illinois coal to the rest of the world to burn inexpensively, thus exacerbating the climate 
crisis and endangering us all. There is no benefit to the people of Illinois, not even a Severance Tax! 
Business as usual will not save us now. Indeed business as usual is what has gotten us into the crisis 
we are now facing. With the current national administration doing its worst to deregulate all 
polluting industries and limit citizens' rights to resist, as exemplified by the current assault on NEPA, 
it is more crucial than ever for states to stand up and protect their citizens. 

Please deny this permit for the good of us all. 

Sincerely, 

Jan Thomas 

433 N ih St 
Murphysboro, IL 62966 
Jan@artaoult.com 
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Coal analysts say bankruptcy filing is 'increasingly 
likely' for Illinois Basin's Foresight Energy 

•••••• 
S&P Global Market Intelligence ($): 

One of the few major U.S. coal companies to dodge the bankruptcy court may soon need to file for 

Chapter 11 restructuring if the current market and economic forces working against the coal industry 

persist, according to recent securities filings. 

over the past few weeks, Foresight Energy LP exercised an option to delay a $24.4 million interest 
payment and negotiated the right to skip a publicly accessible quarterly call to discuss its third-quarter 

finances. As management of the Illinois Basin coal miner management works to restructure its balance 

sheet, the New York Stock Exchange delisted its stock and Foresight affiliate Murray Energy Corp. filed for 
a bankruptcy reorganization. 

"With a significant debt load and a near-tenn pricing recovery increasingly unlikely. a Chapter 11 
bankruptcy filing appears increasingly likely," B. Riley FBR analyst Lucas Pipes wrote in a Nov. 14 note. 

Vvhile some coal companies struggled to sell assets even through bankruptcy auctions, Pipes noted that 
Foresight still owns some attractive mining assets, with its longwall mines capable of producing coal at a 
lower cost than its peers. However. the company has about $1.25 billion in gross debt on its balance 

sheet. 

"The partnership continues to engage in discussions with its creditor constituencies and is exploring 

potential restructuring alternatives." Foresight wrote in a Nov. 12 securities filing. "As a result of these 
discussions and potential restructuring efforts. it may be necessary for us to file a voluntary petition for 
relief under Chapter 11 of the United States Bankruptcy Code in order to implement a restructuring, or our 
creditors, under certain circumstances, could force us into an involuntary bankruptcy or liquidation." 

Illinois Basin producers turned to a recent boom in export markets to make up for a decline in domestic 
demand, but that demand is retrenching. In the third quarter of 2018, Foresight captured $140.8 million in 
international coal sales. In the third quarter of 2019, it reported $34.6 million from export markets, a 75.3% 
decline. Domestic sales fell from $151.2 million to $146.7 million in the same period. 

More ($): Weakening coal market conditions move Foresight to shakier ground 

Posted In: Foresight Energy, Illinois, Illinois Basin Coal, Murray Energy, News, Newsletter Daily, Newsletter News Weekly, 

US Coal Markets 
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Dim Future for Illinois Basin Coal 
Market Forces and Shifting Preferences Are 
Eroding Customer Base Domestically and Abroad 

Executive Summary 
Twenty years from now, most of the Ullnols Basin Coal Production by State 
Illinois Basin coal industry will be gone. 
Currently one of the major U.S. producing 60 million tons 

regions of thermal coal for domestic and 
foreign electricity generation, by 2040 it so 
will have largely faded away as utilities 
shift to cleaner, cheaper generation 40 

resources. ------30 

lndlana 

In 2018, the Illinois Basin produced 106.8 
million tons of thermal coal, about 14 
percent of the total mined nationwide. 
Most of that total was used domestically, 
the remainder was exported. The Basin, 
which straddles the Ohio River in parts of 
three states-southern Illinois, southwest 
Indiana and western Kentucky-does not 
produce any of the metallurgical coal 
used in steel making, meaning it cannot 
escape the rapid transition now under 
way in the electric generation sector, both 
domestically and abroad. 

20 '"'.... Western Kentucky 
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Domestic utilities, which bought nearly 80 percent of the region's coal in 2018, have 
already announced retirement dates for a significant number of plants over this 
period, as competitive electric markets compel a shift to newer, less expensive and 
cleaner wind, solar and gas generation, increasingly supported with energy storage. 
Notably, these retirements include the largest single purchaser of Illinois Basin coal, 
Duke's Gibson plant in Indiana, which will close in phases by 2038. 

Gibson's closing will not be unique, however. From the beginning of 2019 through 
2024, at least 15 U.S. plants that buy Illinois Basin coal-in Alabama, Florida, 
Georgia, Indiana, Kentucky, North Carolina and Tennessee-will be fully or partially 
retired. That number, which only reflects formal announcements by utilities, is 
likely to grow as the economics of coal-fired generation continue to deteriorate 
relative to renewables and gas. 

Even those plants that remain online are likely to be used less and less, reflecting a 
trend that has seen capacity factors at most coal-fired power plants in the U.S. 
decline sharply over the past decade. 

.2018 
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Dim Future for Illinois Basin Coal 

Coal exports, seen just a decade ago as a potential growth market, face the same 
market threats, particularly in Europe which is moving aggressively away from 
thermal coal. In addition, there is growing competition from foreign coal suppliers 
such as Russia and Columbia for this shrinking market. 

These threats are already having a major impact in the region. Just in the past year, 
producers have closed or idled mines that produced almost nine million tons of coal 
in 2018. Further closures are likely, both in the near- and long-term. 

The Illinois Basin will clearly be hit hard economically by the structural decline of 
the region's coal industry. Now is the time for local, state and federal policymakers 
to be planning for the transition in order to minimize the impact of additional coal 
mine closures, job losses and mining company financial hardships. 

2 
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Overview 
By 2020, Illinois Basin production will have fallen 40 percent since its peak in 1990, 
part of a widespread decline in the U.S. (see the chart below). Other major coal
producing regions such as Appalachia1 and the Powder River Basin2 3 are faring 
even worse, with the drop in Appalachian production expected to hit 70 percent by 
next year compared to its peak, also in 1990. In the West, the decline has been 
happening even faster, and on a bigger scale: peak production occurred only a 
decade ago, in 2008, but by the end of 2020 will have been cut almost in half. The 
entire U.S. coal sector-long dominant in terms of electricity generation market 
share-is losing out to cheaper forms of energy that include gas-fired power and 
renewables (wind and solar), and it is doing so at a quickening pace.4 

U.S. Regional Coal Production, 1985-2018, With Estimates to 2020 
Out put has fallen sharply in all three major coal mining regions. From their peak years to 2020 (using the latest 
estimates from the U.S. Energy Information Administration), production is expected to have fallen by 40 percent 
ln the Interior, whlch includes the Illinois Basin, 47 percent in the West, and 70 percent in Appalachia. 
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Source: Energy Information Administration (2019-2020 estimates from Nov. 2019 Short Term Energy Outlook) 

Power markets are modernizing, and traditional coal-fired generation is becoming 
increasingly anachronistic. In 2018, 15,500 megawatts (MW), or 6 percent of all 
coal-fired capacity in the U.S., was retired, with an additional 14,000MW retiring 
this year, and many plants that are still in operation are being used less and less 
frequently by utilities. This year alone, power generation from coal has fallen by 
13.4 percent through September, compared to the same period in 2018.s The result 
has been widespread financial carnage over the past two years for the coal industry, 

1 S&P Global Market Intelligence. Coal production fell 15.1 % quarter to quarter at top Northern 
Appalachia mines, November 2019. 
2 IEEFA. Powder River Basin Coal Industry Is in Long-Term Decline. March 2019. 
3 S&P Global Platts. Moody's expects Powder River Basin coal mine closures in early 2020s. 
October 2019. 
4 IEEFA. Data shows U.S. shift away from m al· fired generation is intensitying. November 2019. 
5 EIA, Electric Power Monthly, November 2019, table ESl.B. 

4 
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in which 11 U.S. mining company bankruptcies have occurred. One recent news 
headline crystallized the trend and put the very future of American coal mining in 
question-"Bankrupt giants hand unwanted coal mines to unknown firms."6 

In the Illinois Basin specifically, the pace of mine closure announcements has picked 
up in recent months. In addition, other Illinois Basin mines have been "temporarily 
idled," a misleading industry term that suggests those mines will reopen when 
economic conditions improve, but in fact likely will never return to production. Such 
idlings, can, however, serve as a way to stave off mandated reclamation. 

Put bluntly, declining demand means more mines across the Illinois Basin will need 
to close in the months and years ahead-just as more coal mines wi\l close 
nationally-and those closures will likely come at a faster rate than has previously 
been seen. 

The decline of the American coal industry more generally is gaining momentum, 
pushed out by cheap gas from fracking and rapidly falling costs for wind, solar and 
storage. These trends are discussed in greater detail in IEEFA's annual coal-outlook 
report published eight months ago7 and in regional IEEFA research published this 
year that has included analysis of the Powder River Basin of Montana and Wyoming 
and of coal-fired generation in the Southeast U.S. (Alabama, Florida, Georgia, 
Kentucky, Mississippi, North Carolina, South Carolina, Tennessee and Virginia).8 

The continuing rise of renewables, which are increasingly competitive and in many 
cases cheaper than coal-fired power, was detailed in a Lazard report published just 
this month.9 "That phenomenon has increased this year," a Lazard representative 
said in a report follow-up.10 "There are situations where the cost of building new 
wind and the cost of building new solar are cheaper than keeping a coal or nuclear 
plant operating. And ev:en on an unsubsidized basis, we're starting to see those costs 
undercut the marginal cost of coal and nuclear." 

Similar sentiments have even been voiced by executives within the coal-mining 
industry itself. Speaking generally of Illinois Basin coal mines, a Hallador Energy 
executive, for instance, said on an earnings report call in May of this year, "Some of 
these assets are not long for this world."11 

Likewise, executives at big utility companies are openly acknowledging the phase
out of coal-fired generation. The CEO of Xcel Energy, for example, said in a June 
2018 speech, "It's not a matter of if we're going to retire our coal fleet in this nation, 
it's just a matter of when."12 Xcel is of note for two reasons. One, its size (Xcel sells 
power across the Upper Midwest and in the West), and, two, its aggressive 
renewable energy buildout, which S&P Global Market Intelligence concluded in a 

6 E&E News. Bankrupt giants hand unwanted coal mines to unknown firms. November 2019. 
7 IEEFA. Coal Outlook 2019: Domestic Market Decl ine Continues. March 2019. 
8 IEEFA. Coal-Fired Power Generation in Freefa ll Across Southeast U.S. October 2019. 
9 Lazard: Laza rd's Levelized Cost of Energy Analysis, Version 12.0. November 2019. 
10 S&P Global Market Intelligence. Renewable energy costs continue to abate, heating coal and 
nuclear, Lazard says. November 2019. 
11 Hallador Energy Company. Firs t Quarter 20 19 Earnings Conference Call . May 2017. 
12 Greentech Media. Xcel CEO Says Retiring the US Coal Fleet 'Justa Ma tte r of When'. June 2018. 
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September 2018 analysis "augers well" for Xcel to deliver on its goals of increasing 
long-term earnings per share by S to 6 percent annually and increase dividends 
annually by 6 to 7 percent.13 

As the decline in Illinois Basin's coal-production continues, companies that have 
mines in the region will continue to face market pressure. They include (ranked by 
amount of Illinois Basin production) Alliance Resource Partners, Murray Energy and 
its partner Foresight Energy, Peabody Energy, Hallador, Arch Coal and White 
Stallion. 

State-by-state reviews of these companies' utility customers offer another window 
on why the Illinois Basin coal industry is in such peril. As major customers in states 
like Florida, for instance, continue to move aggressively away from coal, demand for 
Illinois Basin coal will weaken further. And export markets aren't likely to be of 
much help, as Murray Energy executives conceded when the company filed for 
bankruptcy in October.14 

The map on page 7 shows recent coal-industry activity across the Illinois Basin. 

13 S&P Global Market Intelligence. With wind at its back, Xcel Energy's renewables build-out 
augurs well for growth. September 2018. 
14 S&P Global Market Intelligence. Logistics chain adapting to US coal sector's decline, export 
volatility. November 2014. 

6 
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Illinois Basin Coal Production, 2018 
Total production: 106.8 million tons 

Market forces are beginning to work against the coal-mining industry in the Illinois Basin. Declines in export demand and 
gathering momentum around retirements of coal-tired plants will affect every state and every company in the basin. Recent 
mine closures and idlings are part of an emerging long-term trend that will likely result in fewer mines regionally and far less 
production. On this map, circle sizes are proportional to production; the top five regional mines are labeled. 
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The Company-by-Company View 
Alliance, Murray-Foresight, Peabody, Hal/odor, Arch, 
White Stallion 

The company-by-company maps on the following pages show the geographic 
presence of the six biggest producers in the basin. Ranked by Illinois Basin 
production in 2018, they are Alliance Resource Partners (29.9 million tons), 
Murray /Foresight Energy (28.6 million tons), Peabody Energy (18.6 million tons), 
Hallador Energy (7.6 million tons), Arch Coal (6.3 million tons) and White Stallion 
(5.6 million tons); together these companies produced 90 percent of all the coal 
mine produced in the basin in 2018. 

Collectively, the maps suggest stability-that is, they show how most mines in the 
region remain open. But they also show a developing trend of either permanent 
closures or companies designating mines as "temporarily idled," a highly misleading 
term. The reality in today's rapidly changing electric generation market is that these 
idled mines will probably never reopen. 

Thus, the "temporary" idling in November of the Gibson North Mine in Indiana by 
Alliance likely means this mine will never again produce coal; 185 workers were 
affected. Gibson North produced nearly 900,000 tons in 2018, and 1.7 million tons 
in the first nine months of 2019.15 In August, Alliance permanently closed the 
Dotiki mine in Kentucky, affecting about 200 workers. At this mine, production in 
2018 totalled 2.5 million tons.16 Similarly, Murray Energy/Foresight Energy ceased 
production in April at Paradise #9 in Kentucky, which produced 1.1 million tons in 
2018, and Peabody in October closed the Somerville Central Mine in Indiana, which 
produced 2.1 million tons in 2018. In December, Peabody will finish closing its 
Wildcat Hills mine complex in Illinois, which produced 1.7 million tons in 2018, and 
the company in the past year has closed two smaller mines-one each in Illinois and 
Indiana- that together produced 600,000 tons in 2018. 

Collectively, then, almost 9 million tons, or 8.4 percent of the Illinois Basin's 106.8 
tons of production in 2018 has been taken off the market in the past year or so for 
lack of demand, and additional production cuts are likely based on the EIA's short
term forecast fo r 2020, which sees production cuts increasing to 11 million tons. 

The effect will be substantial on companies that operate in the Illinois Basin, and the 
recent mine closures noted above-by Alliance, by the recently bankrupt 
Murray/Foresight and by Peabody-signal a future in which Illinois Basin 
producers will continue to lose customers in the U.S. and in foreign markets alike. 

15 Alliance Resource Partners. Alliance Resource Partners, L.P. Announces Issuance of WARN Act 
Notice at Gibson Complex. November 2019. 
16 Alliance Resource Partners. Alliance Resource Partners. L.P. Announces Coal Production 
Ceasing at Dotiki Mine, August 2019. 
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Alliance Resource Partners 
29.9 million tons produced 
6 mines 

28.0°/4 of Illinois Basin production, 2018 
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Murray Energy - Foresight Energy 
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7 mines 4 Murray Energy mines 
and 3 mines 48% owned by Foresight Energy 

26.8% of Illinois Basin coal, 2018 
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Peabody Energy 
18.6 million tons produced 
8 mines 

17.4% of Illinois Basin production, 2018 
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Hallador Energy 
7.6 million tons produced 
4mines 

7.1 °/4 of Illinois Basin production, 2018 
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Arch Coal 
6.3 million tons produced 
5 mines Includes 4 mines 51% owned byCBR Investments 

5.9% of Illinois Basin production, 2018 
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White Stallion 
5.6 million tons produced 
5 mines 

5.2% of Illinois Basin production, 2018 
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State-by-State and Customer-Base Slippage 
Retirement Dates Loom for More Coal Plants 
The problem facing the Illinois Basin coal-mining industry is made clear by focusing 
on its 49 domestic power-plant customers,. which collectively consumed nearly 80 
percent of 2018 production and are scattered across states that run from the heart 
of the Midwest into the Deep South. The 10 largest customers, shown below with 
orange circles, stretch across Florida, Georgia, Illinois, Indiana and Kentucky, and 
together use more than half of the coal the basin delivers domestically. The other 39 
customers are marked by purple circles. The size of the circles is proportional to the 
amount of Illinois Basin coal delivered. 
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A significant portion of this customer base will be phased out over the next five 
years, based on already-announced retirement plans (see the map on page 17). 

A clear view of the future of the basin's customer base can be seen in Duke Energy 
Indiana's June announcement about its retirement plan for the Gibson coal-fired 
plant. The closure of this plant, the Illinois Basin's largest single coal customer, 
accounting for almost 10 percent of sales in 2018, almost certainly signals an end 
date for most of the lllinois Basin coal industry. Situated on the Wabash River across 
from Mt. Carmel, Ill., the Gibson plant is one of the largest power plants in the U.S., 
with more than 3,l00MW of capacity, and it sits in the heart of Indiana's coal-mining 
area, very close to Alliance Resource Partners' Gibson coal mine complex. 

The dates of the planned closures of the plant's five units, each of which has a 
nameplate capacity of about 630MW, suggest the timeline the decline of the region's 
coal industry will follow as well. Unit 4, for example, will now be shut down in 2026, 
nearly 20 years earlier than its originally-planned retirement in 2044, according to 
Duke (all the units began operation between 1975 and 1982). Units 3 and 5 will now 
be shut in 2034, a decade before their previously expected retirements in 2043 and 
2047, respectively. The last two units, Units 1 and 2, will be retired in 2038 instead 
of 2041 and 2040. Yet even these retirement dates may be optimistic: utilities have 
frequently accelerated their retirement timeframes as coal-plant economics have 
worsened. 

Existing plants have been running less, too. As coal has become less competitive 
against gas and renewables, larger utilities have been able to fuel-switch across 
their generation fleets, favoring these cheaper sources whenever they can. As a 
result, Gibson has been running less than it could. In August, for example, the plant 
operated at just 33 percent of capacity, its lowest monthly level in at least two 
decades. In addition, as coal plants like Gibson age, they require more maintenance, 
and if they are run less, the overall cost of their power goes even higher, making 
such plants even less competitive. 

With the economics of coal-fired power deteriorating, more and more utilities have 
been accelerating retirement dates. In northern Indiana, for instance, the utility 
NIPSCO recently said it would save $4 billion by retiring its coal plants early and 
passing those savings on to customers. 

It is worth noting that the corporate and financial relationships between the coal
mining companies and the utilities that buy their coal plays a significant role in how 
quickly coal is being phased out in the Illinois Basin-and across the U.S., for that 
matter. For the most part, utilities do not have financial stakes in coal mining, and 
the coal plants they have are usually part of a larger fleet of generation assets that 
run on a mix of fuels. This encourages them-as is broadly required by state utility 
oversight agencies- to operate their plants in the most economically efficient way 
possible, freeing them to cut expensive coal generation without incurring losses 
when the mines they buy from are closed. They are usually just buyers of fuel, and 
not in the business of extracting and processing that fuel. 
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In 111inois, though, there is one major exception: the 1,624MW Prairie State Energy 
Campus in Washington County. Prairie State is owned by a group of municipalities, 
public authorities and rural electric cooperatives who also own the neighboring 
Lively Grove coal mine that supplies the generation station. This practically-new 
plant, opened in 2012, is the second-largest consumer of Illinois Basin coal, 
accounting for 8.6 percent of all production in 2018, but it comes entirely from the 
Lively Grove mine. This self-contained economic structure has locked the owners 
into very high power costs without much flexibility to shift to cheaper and cleaner 
generation resources, either from their own renewables or from regional power 
markets that are increasingly supplying low-cost wind power. IEEFA has written 
extensively about the situation in past reports. t? 10 
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17 IEEFA. Cost of Coal From 'Min e-Mouth' Prairie State Plant Isn't the Bargain That Was Promised. 
April 2015. 
18 IEEFA. 2014, Another Year of Unmet Promises fo r the Prair ie State Energy Campus. February 
2015. 
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F/o,;da, Georgia, Illinois, Indiana, Kentucky 

FLORIDA 

Coal-fired generation in the Sunshine State 
is on the way out, as can be seen in well
rooted trends that date back a decade at 
least. Gas-fired generation now accounts 
for 70 percent of all electricity production 
in Florida. Coal-fired plants contributed 30 
percent to Florida's power mix as recently 
as 2008; that number had fallen to 12 
percent by 2018. 

The 2010 census put the state's population 
at 18.8 million, and by 2018 that number 
had risen 6 percent, to 21.3 million.19 While 
electricity consumption in the state has 
climbed with its population boom, none of 
that demand increase was supplied by 
coaJ.20 
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While gas-fired generation has taken a bigger and bigger share of the market, the 
state's three biggest utilities-Duke Energy Florida, Florida Power and Light, and 
Teco Energy-have plans to install more than llGW of solar over the next 10 
years.21 While the state comes belatedly to solar-a circumstance rich with irony, 
considering how Florida's nickname is the Sunshine State-it has recently made a 
hard pivot toward utility-scale solar. In 2018, the three major utilities brought a 
total of 876MW of utility-scale solar online,n roughly enough capacity to power 
almost a million homes. Simultaneously. battery storage is coming online in a fast
spreading advance that stands to bolster the uptake of solar. 

Florida's coal-fired capacity has fallen by more than half over the past decade to 
7,883MW, of which 2,O94MW will be retired by 2024, according to utility-company 
announcements. 

19 U.S. Census Bureau. Quick Facts Florida, July 2018. 
20 IEEFA. Coal-Fired Power Generation in Freefall Across Southeast U.S., October 2019. 
21 Ibid. 
22 Smart Electric Power Alliance. SEP A's 2019 Solar Snapshot Report Finds Florida's Solar Market 
is Flourishing, June 2019. 
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GEORGIA 

Electricity-generation trends in Georgia 
are similar to Florida's. Coal-fired 
generation market share fell from 63 
percent in 2008 to 25 percent in 2018. 
That share will drop further in the near 
future- and for the same reasons seen in 
Florida. Gas-fired generation is cheaper, as 
is utility scale solar (Georgia Power plans 
to have 2,260MW of utility-scale and 
distributed solar online by 2024). 

Georgia has only three coal-fired 
generation plants, although two are the 
largest in the U.S., the 3,392MW Plant 
Scherer and the 3,200MW Plant Bowen. 
The third, 1, 744MW Plant Wansley, is very 
likely to follow in the footsteps of Plant 
McIntosh (142MW) and Plant Hammond 
(840MW),2J both of which were retired 
this past July. Plant Bowen is an especially 
big Illinois Basin customer, ranking fifth 
among Illinois Basin users in 2018 (3.93 
million tons). Its owner, the Southern 
Company subsidiary Georgia Power, 
published an updated integrated resource 
plan (IRP) this year noting "economic 
challenges"24 facing the plant. 

ILLINOIS 

Illinois has the strongest renewable 
energy standards of the five states noted 
here, with a goal of getting 25 percent of 
its power from renewable sources by 
2025.25 

It is also where markets are driving a wave 
of coal plant closures that are very quickly 
reshaping the state's energy economy. 
Vistra Energy is the prime example, having 
recently announced that it would close the 
585MW E.D. Edwards plant at the end of 
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23 IEEFA. Coal-Fired Power Generation in Freefall Across Southeast ll.S., October 2019. 
24 Georgia Power.2019 IRP, Docket #42310, Section 1-7, Unit Retirements. December 2018, 1-7. 
25 National Conference of State Legislatures. State Renewable Portfolio Standards and Goals. 
accessed November 2019. 
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2022.26 The company had already announced that it would close four other coal
fired plants in Illinois this year with a total capacity of about 2,000MW. 

Vistra, an energy behemoth with 10 coal-fired plants in the U.S. that have a total of 
11,000MW of generation capacity, in October announced new emissions-reduction 
goals in which executives at the company said it "anticipates retiring more coal 
assets."27 

INDIANA 

Indiana is not considered a leader in 
electricity-generation transition policy, 
but market-driven changes are occurring, 
nonetheless. 

The state has a formal goal of getting 10 
percent of its electricity from "clean 

Fuel Share for Electric Power Generation 
(Utility Scale, All Sectors} 
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Market changes may outpace state policy, 
however. The Northern Indiana Public 
Service Company (NIPSCO) this year 
announced plans to abandon coal-fired 
electricity generation entirely and to 
focus on utility-scale solar generation and 
other renewable generation. In October, 
NIPSCO published requests for proposals 
for development of 2,300MW of solar and 
300MW of wind-powered generation. 
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"The driver for how we make decisions is really rooted in economics and costs for 
our customer," an executive at the company said when the RFPs were announced.2s 

KENTUCKY 
Even Kentucky, reliant on coal for 94 percent of its electricity generation a decade 
ago, is changing. Coal's share of the state's power-generation market dropped 19 
points from 2008 to 2018, a shift owing almost entirely to the rise of gas-fired 
generation. 

26 Utility Dive. Judge OKs $8.6M Vistra coal plant closure settlement seen by NGOs as model for 
helping impacted communities. November 2019. 
27 Vistra Energy. Vistra Energy Announces Long-Term Emissions Reduction Targets and Support 
for Market-Based Carbon Reduction Regime. October 2019. 
28 Greentech Media. The Solar Boom Takes Off in the Industrial Midwest. October 2019. 
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Although Kentucky has deep cultural 
connections with coal, existing national 
power-generation trends will likely gain 
momentum in the state for purely 
economic reasons. They will be driven also 
by corporate policy initiatives, as U.S. 
companies that do business in Kentucky 
are adopting increasingly stringent 
requirements on where their electricity 
comes from. 

Utility companies in Kentucky are also 
evolving. Kentucky Utilities and Louisville 
Gas & Electric are both subsidiaries of PPL 
Corporation, which last year announced 
plans to cut its carbon-dioxide emissions 
by 70 percent from 2010 levels by 2050. 
According to the corporation, among the 
measures that will be needed to reach that 
goal "include replacing Kentucky coal-fired 
generation over time with a mix of 
renewables and natural gas while meeting 
obligations to provide least-cost and 
reliable service to customers."29 

The Export-Market Problem 
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Market Forces Continue to Work Against Coal OverseasJ Too 

Beginning about a decade and a half ago, lllinois Basin producers saw potential in 
shipping coal to Europe, India and elsewhere for power-generation purposes. 

These ambitions paid off as European demand for U.S. coal rose-for a while. But 
the same market forces that are moving against coal in the U.S. are working against 
European coal-fired generation too. A handful of countries in the 28-member 
European Union continue to rely heavily on coal-fired power but even nations like 
Poland, which in some ways is the Kentucky of Europe, are seeing change,3o 

29 PPL Corporation. 2018 Sustainability Report. 
30 S&P Global Market Intelligence. A way back for onshore wind as Poland revises draft energy 
policy to 2040. November 2019. 

21 



R03723

Dim Future for Illinois Basin Coal 

U.S. Thermal Coal Exports, and Exports from the Illinois Basin 
Exports from the Illinois Basin have surged over the past decade, rising to roughly one-third of all U.S. exports. 
Most of that volume is from mines in one state, Illinois. 
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An October report published by the Carbon Tracker Initiative showed how four of 
five coal-fired power plants in the EU are losing money.31 The report put EU coal 
fleet losses at €6.6 billion (US$7.1 billion) in 2019 alone. 

"Policymakers and investors should prepare to phase out coal by 2030 at the latest," 
Carbon Tracker concluded, and-indeed-financiers,32 political leaders,33 and even 
mining companies34 continue to distance themselves from European coal-fired 
power. 

In addition, competition from other thermal coal-exporting countries is increasing, 
and they may be better positioned than exporters in the Illinois Basin. For example, 
Platts recently reported that Colombian and Russian coal is more price competitive 
in European markets than Illinois Basin, Northern and Central Appalachian coal."35 

Outside Europe, other countries that are big importers of U.S. thermal coal, 
including India, South Korea and Japan, are also accelerating their adoption of 
renewable power in an effort to both cut pollution and reduce dependence on 
imported energy. As demand for coal declines, it will be increasingly difficult to 

31 Carbon Tracker Initiative. Four in five Ell coal plants unprofitable as renewables and gas power 
ahead. October 2019. 
32 BBC News. European Investment Bank drops fossil fuel funding. November 2019. 
33 Reuters. Worried by climate change, EU moves to end foss il fuel funding. November 2019. 
34 Bloomberg News: Another Big Mining Company Hints at a Coal-Free Future. November 2019. 
35 Platts Coal Trader. "Russian, Colombian competition continuing to slow thermal coal exports". 
December 2, 2019. p.8. 
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sustain Illinois Basin exports. 

All U.S. coal exports are highly dependent on international market prices, and 
volumes have waxed and waned with those price fluctuations, illustrating the 
fundamental volatility that defines the basin's export market. 

U.S. Thermal Coal Exports, Quarterly 
U.S. coal export volume has fluctuated considerably in recent years, but has tracked closely with market prices. 
Forecasts for the fouth quarter of 2019 and 2020 are from the EIA's November Short Term Energy Outlook. 
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Conclusion 
Structural and Permanent Decline; Opportunity in New 
Energy Models 

The Illinois Basin's coal industry is entering a period of structural decline. 

Within the next 20 years, virtually all of the U.S. coal-fired plants that currently buy 
the basin's coal will be either retired or little used, the result of an economic and 
technologically driven energy transition in the electric power industry that favors 
lower-cost and cleaner alternatives. In particular, wind, solar and battery storage
especially when combined-already offer utilities distinct advantages in grid 
resiliency, modernization and low maintenance, all with zero fuel expenses and 
declining construction costs. Inexpensive gas from hydraulic fracturing is also 
playing a major role in this transition, though the cost of renewables has already 
reached parity or undercut gas in many areas. No new American coal plants will be 
built. 
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As a result of this transition, a significant portion of the Illinois Basin's domestic 
power-plant customers now have dates for retirement within the next few years. 
IEEFA expects many more retirements beyond those over the next two decades. 
Further, coal consumption at existing power plants has begun to decline as they 
become less economically competitive, a trend that will accelerate as the difference 
in generation cost widens. 

Growth in exports, which had masked declines in domestic demand until recently, 
appear to have peaked and turned lower. The same technology and market-based 
forces at work in the U.S. are at work as well in many of the basin's current or 
potential export markets, including Europe, India, Japan and South Korea, where 
utilities plan to cut coal use while increasing power generation from renewables. 
This will make it challenging for U.S. thermal coal exports over the long term. As 
demand in these markets starts to fall, international coal markets will likely be 
oversupplied, leading to intense price competition. The inherent volatility of the 
international export market, combined with permanently shrinking domestic 
demand and the generally weak financial condition of the coal-mining sector will 
necessarily lead to lower production and fewer companies (either from attrition or 
consolidation) operating in the region. 

Twenty years from now, most of the Illinois Basin coal industry will be gone. While 
this may seem like a relatively far-off time, the economic impact from the constant 
drumbeat of coal-plant closures, mine closures and job losses will likely be 
significant in the region. Limiting the harm-and benefiting from the emerging 
economic opportunities-from this transition will require leadership, planning and 
support from federal, state and local officials. 

And there are many real benefits, including long-term, non-agricultural income for 
farmers and counties from renewable power projects, lower electricity costs for 
individuals and businesses, economic activity from a regional buildout of 
renewables, improved power-grid resilience and construction and engineering jobs. 
Policymakers and communities that embrace this transition will be in the best 
position to gain a long-term advantage from these changes, and better able to offer 
lasting improvements that will be beneficial for everyone. 
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About IEEFA 
The Institute for Energy Economics and Financial Analysis conducts 
research and analyses on financial and economic issues related to energy 
and the environment. The Institute's mission is to accelerate the transition 
to a diverse, sustainable and profitable energy economy. www.ieefa.org 
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accounting advice. This report is not intended to provide, and should not be relied 011 for, tux, 
legal, investment, financial product or accounting advice. Nothing in this report is intended ns 
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decision made by you. You are responsible for your own investment research and investment 
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others, any opinions expressed are our current opinions only. Certain lnfonnotion presented may 
have been provided by third-parties. lEEFA believes that suc.-h third•pnrty infonnntion is reliable, 
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From: 
To: 
Subject: 
Date: 

Shari Sweeney 
EPA PubUcHearinqCom 
[External) NPDES IL0077666 and Notice No. 7516c 
Friday, January 17, 2020 10:03:06 AM 

Exhibit ~ ID 

The Union County Democrat Central Committee Members are 100 percent against the Pond Creek Mine 
Pipeline to Big Muddy River The wastewater flow would have a daily rate of 2.7 to 3.5M to 3.5 million 
gallons daily and contain toxic chloride and sulfate that typically exceed allowed standards. The amount 
of water discharged would be equal to about 10% of the Big Muddy's Flow during the dry summer 
months. 
Due to the following: 
The effects of high concentrations of chlorides and sulfates on fish and other wildlife 

Increased flooding in your area 
The effects of sedimentation on wildlife, covering up fish eggs or insect larvae 
Areas where you have seen erosion caused by flooding 
Your concern about direct contact with the water because of chlorides and sulfates when you are 

fishing, canoeing or kayaking on the Big Muddy River 
Effects on sensitive wildlife areas, such as LaRue Swamp 
The effects on riparian vegetation -

What more need be said? Come on EPA protect our environment! 
Shari Sweeney-Sadowski 
Secretary Union County Democrats 
365 Neely Rd 
Anna, II 62906 
618-559-7393 

Shari Sweeney-Sadowski 
"That which you give to another will become your own sustenance; if you light a lamp for 
another, your own way will be lit." ~Nichiren 
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From: 
To: 
Subject: 
Date: 

~ 
EPA.Pu blicHearjnaeom 
(External] Pond Creek Mine proposal 
Friday, January 17, 2020 11:04:53 AM 

Dear members of the EPA, 

Southern Illinois has been about as perfect a place to grow up in as I could ask for. My family 
moved here in 2007, when I was four years old. Many of my favorite memories have to do 
with Southern Illinois' waterways--kayaking in Devil's Kitchen Lake, catching crawdads in 
the creek in Ferne Clyffe, swimming in Big Creek. As I get older, I'm learning that these 
places are valuable not only for their place in the hearts of many locals, but also for scientific 
and economic reasons. Southern Illinois is home to a Ramsar Wetland of International 
Importance, a flourishing tourism industry including a wine trail, and over 250,000 acres of 
national forest. 

However, Southern Illinois is currently caught up in a tiresomely cliche story: a big 
company trying to profit off small town folks by misusing local resources. If this were a 
storybook and I a publisher, I wouldn't take the story because it's been overdone. Everyone 
knows how it goes and what's supposed to happen: the community should rise up, led by the 
children, and send the company packing (with, of course, a happy ending as the mine owners 
tum their resources towards clean energy and the miners can work in renewable energy 
fields). 

Foresight Energy has applied for a permit to discharge more mine water from the 
Pond Creek Mine into Pond Creek and to run a pipeline over 12 miles to dump some directly 
into the Big Muddy, a beautiful river that's already struggling with pollution. 
At the public hearing, I heard a representative from Williamson Energy claim that the water 
that the Pond Creek Mine proposes to dump into the Big Muddy is simply slightly brackish 
and salty water, because it's groundwater seepage rather than water from a treatment process. 
However, that is misleading. The West Virginia Geological Survey explains, "When coal is 
mined, fresh sulfur-bearing minerals in the coal and rocks are exposed to air and water. The 
resulting chemical reactions produce sulfuric acid and precipitates. The acid water flowing 
from coal mines, if not treated, can damage life forms in the receiving streams" (2017). The 
mine water is not, in fact, harmless, but will further pollute Pond Creek and the Big Muddy, 
damaging our natural resources and endangering aquatic life. 

The sections of the Big Muddy and Pond Creek that would receive the extra mine 
water discharge are on the United States Environmental Protection Agency's 2016 and 2018 
biannual list of impaired waters (p. 3, 40). Once a section of water is put on the list of 
impaired waters, additional pollutant loadings are not allowed until that section is removed 
from the list. Sections of water can be removed either because the pollution levels have 
subsided, or because a total maximum daily load for each pollutant has been approved by the 
EPA and put into practice (IEPA, 2014 ). I am concerned that these sections of the Big Muddy 
and Pond Creek will be removed from the list by statistical recalculations without significant 
change in tht; chemical content of the water. The current pollution level of the water needs to 
be addressed before we consider adding new point sources. 

These proposed discharge sites will affect not only the immediate area, but everything 
downstream. For example, the LaRue swamp, listed as a priority resource by the Illinois 
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Department of Natural Resources (2019), is downstream from the current discharge sites and 
the proposed new ones. LaRue is listed for its "high diversity of reptiles and amphibians," 
certainly species that are affected by water quality. Although much research has been done on 
the LaRue area, it's a wonderfully rich habitat and there's still a lot of potential for new 
discoveries. It's imprudent to risk either the value that we already understand or the value we 
haven't yet discovered. Foresight Energy?s financial savings are not worth jeopardizing areas 
and species that we haven't fully researched yet. The species in this area, and in all the 
downstream areas that will be affected, should be exhaustively mapped and understood 
before introducing potentially ecosystem-altering chemicals. 

Freshwater mussels in the Big Muddy River have already been affected by pollution 
levels, as reported by concerned local citizens at the EPA hearing who have lived near the 
Big Muddy for decades and have noticed a decline in the population. The US Fish and 
Wildlife Service reports that freshwater mussels are "one of the most imperiled groups of 
animals in the world," and are "generally underrepresented in toxicity databases" (2019). In a 
study done on a similar species, fingernail clams, acute concentrations less than 150% of the 
allowed chloride limit were enough to kill half of the population of clams in 96 hours 
(Linton, 2008, p. 9). It has also been shown that the early development of native fish can be 
disturbed by high levels of sulfates (Wang et al. 2015a). 

Many studies on aquatic life are done on daphnia and tubifex worms, tiny creatures 
that few non-biologists have heard of. In general, the studies show a level of sensitivity to 
pollution that should cause us to be very careful about the decision to dump pollutants (Wang 
et al., 201 Sb). Other tiny creatures that are critical to the food web have been shown to be 
negatively affected by higher levels of total dissolved solids (Timpano et al., 2010), such as 
would result from this proposed additional pollutant load. It can be difficult to care deeply 
about the well-being of water fleas, but these microscopic creatures are deeply enmeshed in 
the food web, supporting the bluegill, kingfishers, and other river life that we do know and 
love. 

Pollutant limits ought to keep wildlife safe. However, based on the company's record, 
it's questionable at best whether Foresight Energy can be trusted to follow the limits set out 
in the proposed permit. In the last three years, Foresight Energy has violated the legal 
pollutant limits during five of the 12 quarters (US EPA 2019). Fore sight Energy has been 
recorded discharging over 300% of the allowed chloride limit, an amount known to be 
detrimental, if not lethal, to aquatic life (Linton et al., 2008). 

However, the effects of water pollution reach far beyond the health of the river. The 
beautiful natural areas of Southern Illinois are a reason for the growing importance of 
tourism in the region. Tourists come to enjoy the rivers flowing through our beautiful parks 
and national forest through canoeing and kayaking, hiking, and fishing. If we allow our 
waterways to become spoiled, we'll certainly incur losses in tourism. 

Foresight Energy is pushing its costs onto the community. The costs of repairing or 
avoiding any environmental damage caused by the company should rightfully be part of its 
cost of operation. By taking a cheaper water disposal option and failing to cover the costs of 
treating the damage it causes, the company is forcing the community to bear its costs in the 
form of health costs, water treatment, and loss of beauty and health of the environment. If 
the company doesn't have the financial resources to cover its own costs, it should not be in 
operation. 
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This story is so cliche that were this a storybook, the next step in the chapter would be 
to call on the Secret Magical Forces of the river. Unfortunately, it seems that we may have to 
rely on the forces of common sense. Tourism is a growing part of the economy, and mining is 
a dying part. As a community, as a state, and as a nation, we must look ahead for the long 
term good. It is not profitable, advisable, or sensible to prop up a dying company with the 
resources belonging to the community. This is the world that I and my generation will inherit. 
We are counting on the Environmental Protection Agency to manage our natural resources 
for the long term. 

Thank you for considering my comment. 

Sincerely, 

Laurel J. Evans 
2114 Market Road 
Marion, IL 62959 
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From: 
To: 
subject: 
Date: 

LeCrone Dario 
Ueberoff, Barb: Ward Iwona 
FW: [External) Pond Creek Mine 
Friday, January 17, 2020 1: 17:39 PM 

Darin E. LeCrone, P.E. 
Manager, Industrial Unit, Permit Section 
Division of Water Pollution Control 
Illinois Environmental Protection Agency 

Ph: 217/782-0610 

From: Michael Durr <mikedurrl@gmail.com> 

Sent: Friday, January 17, 2020 12:57 PM 

To: Lecrone, Darin <Darin.LeCrone@lllinois.gov> 

Subject: [External] Pond Creek Mine 

Darin, 

I am writing to~t to the IEPA granting permission to Pond Creek Mine to pump mine wastewater 

into the Big Muddy River. Our farm of 355 A. and home are located along the banks of the Big 

Muddy River in Jackson County south of DeSoto and down river from the effluence point of the 

pipeline. Every year we are dealing with more flooding issues due to more levee building or 

heightening of existing levees. As I compose this email we have 30 + acres of farmland with winter 

wheat under water from the Big Muddy. I fear the additional millions of gallons the mine wishes to 

pump into the Big Muddy daily will have a devastating impact on our farm and eventually our home 

in two ways! First, the addition of millions of gallons of water will raise the level of an already 

flooded river resulting in more acres under water. Second, the salts of chlorides and sulfates will 

negatively impact the productivity of good farmland. The combination of these effects will be 

devastating! Additionally, the negative environmental impact on the ecology of the river will lead to 

loss of the recreational use of the river. 

It seems your duty is to protect our environment. Please make the correct decision. 

Please deny permission to Pond Creek Mine for this pipeline. 

Thank you for your service and consideration of my request. 

Regards, 

Michael R. Durr, D.M.D. 

864 Koonce Rd. 

Murphysboro, 

Illinois 
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From: 
To: 
Subject: 
Date: 
Attachments: 

Marv EUen QeClye 
EPA,PubUcHearjnaeom 
[External] Pond Creek Mine IL0077666 
Friday, January 17, 2020 1:55:45 PM 
Pond Creek Mjne !EPA 1-17-2020 docx 

Dear IEPA Members, 

Please accept the attached letter as my comments for the proposed transport 

of coal mine waste water from Pond Creek Mine to the Big Muddy River. 

Thank you for your assistance, 

Mary Ellen DeClue 

.. 
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Illinois Environmental Protection Agency 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 
January 17, 2020 

Sent via email: epa.publichearingcom@illinois.gov 

RE: Pond Creek Mine IL0077666 

Thank you for the opportunity to make comments on the transporting of coal mine wastewater 
from the Pond Creek Mine to the Big Muddy River. 

I respectfully request that this proposal by Williamson Energy, LLC be denied due to the 
undoubted negative effects on the ecology and quality of water resources. The toxicity of coal 
and the unhealthy impacts of coal and products exposed to coal must be addressed. 

Impacts to coalfield communities have been essentially ignored by IDNR and IEPA. Reading 
through responses of IDNR to the comments related to the construction of the pipeline, the 
same pattern of approving the request of the mine over the outcries of the surrounding 
communities was apparent. 

Experiencing firsthand the construction of Deer Run Mine in Hillsboro, IL gave me a view of the 
imbalance of how coal mining regulations are applied to communities versus the coal industry. 
Coalfield communities are not protected from harmful health impacts or damage to their 
environment. 

At the public hearings related to Permit 399, IDNR assured concerned citizens that their air and 
water would be overseen by IEPA and that there would be no violations of the Clean Water Act 
and the Clean Air Act. Permit 399 was approved with the coal processing plant next door to 
Hillsboro Hospital. 

IEPA conducted public hearings on the NPDES permit for Deer Run Mine discharges. The mine 
discharges drained into Structure S that then passes through Central Park Creek. This creek was 
located between Hillsboro High School and Hillsboro Middle School as it progressed through 
the community. This exposure of mine waste to the youth and citizens in the area was 
disconcerting to all of us. 

Through a FOIA request to the IEPA, I received the NPDES application that Hillsboro Energy, LLC 
(HEL) used to apply for the water permit necessary to mine coal. Basically, the form listed what 
organic and inorganic chemicals were "believed" to be present or involved in their operation. 
The chemicals that were checked had to be monitored for a certain time. The only toxic 
chemical that HEL indicated as being present was mercury . 

... 
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We all know that coal has many other harmful chemicals including metals like arsenic, lead, 
cadmium, chromium, cobalt, selenium, etc. Most importantly, coal contains many polycyclic 
aromatic hydrocarbons that are mutagenic, teratogenic, and carcinogenic. The Agency for 
Toxic Substances and Disease Registry (ATSDR) published a list of the top 20 Hazardous 
Substances in 2001. Coal has 7 of the top 10 chemicals on the list that exist in all coal and coal 
by products. 

There was no public hearing involved with the air permit for Deer Run Mine. In the air permit 
application to IEPA, HEL listed how much coal would be processed per year. With that 
information and a small fee, the construction air permit was granted to Deer Run Mine. A little 
later the construction permit became a lifetime air permit with no particulate restrictions or air 
monitoring. 

Once Deer Run Mine was in operation, there was a major problem with coal dust permeating 
the area. The community signed 2 petitions to IEPA asking for air monitors in the community to 
determine what days were not safe for school children and health compromised individuals to 
be outside. The petitions for air monitors were turned down with the community still lacking 
any safe air monitoring in the area. 

The pendulum to promote and subsidize coal must swing toward cleaner and safer energy 
sources. Communities are tired of the damaging impacts from coal mining and having 
regulatory agencies disregard the negative outcomes on their lives. 

Please do not allow Pond Creek Mine to continue to abuse the environment and the Big Muddy 
River. The proposal by Williamson Energy, LLC must NOT be approved. 

Sincerely yours, 

Mary Ellen Declue 
366 Westlake Trail 
Litchfield, IL 62056 

jwdmed@consolidated.net 
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From: 
To: 
Subject: 
Date: 
Attachments: 

Cjndy Skrykryd 
EPA.pybUdjearjngCom 
[External) Pond Creek Mine 
Friday, January 17, 2020 2:50:30 PM 

Public Comments on Pond Creek Mine JLQQ77666.pdf 

Jan. 17,2020 

To: Barb Lieberoff, Mail Code #5 
Re: Pond Creek Mine NPDES 

Hi Barb, 

Sierra Club, Illinois Chapter collected comments from our members and other members of the 
public on the proposed renewal of the Pond Creek Mine's NPDES Permit IL0077666. We 
have compiled those comments into one document for you. The attached file contains 
responses from 132 people who signed on to our basic comment letter. Another 187 
people added their own personal comments to the letter which we have listed 
individually with their name and town. Please let me know if you or any other staff 
have any questions about these comments. 

Thanks! 

Cindy 

l 
I ,wrk Mo11J.1y-WcJncsdJy ,o ! will be ,It"'" t,, ,~,pond to emails Oill>lhcr days. 

Pkasc do m•I feel obligalcu t(> rcsp,md tu email after hours or ,,n weekends. 

Cindy Skrukrud PhD 
Clean Water Program Director 
Illinois Chapter. Sierra Club 
312.2511680 x1015 
cindy skrukrud@siercaclub org 

U'aler n lhc mow c·rirh:u/ r.::wurce 1s.,·ul! of our J,{c11mc· and our duldn.m'.,; li}i.!llm1_; nu 
health of our wulen ,.,· tin~ prim:1pt1/ mea.~ure ,flww in: IJ\v 11111!,,, land 
Luna Leo1,ohl, I lydml<•gist 



R03747



R03748•' 

January 17, 2020 

Barb Lieberoff, Mail Code #5 
Re: Pond Creek Mine NPDES 
Illinois Environmental Protection Agency 
1021 North Grand Avenue East 
P. 0. Box 19276 
Springfield, IL 62794-9276 

Dear Ms. Lieberoff and other IEPA officials, 

I ask you to deny Williamson Energy's proposal to pipe polluted water from the Pond Creek coal 
mine 12 ½ miles to the Big Muddy River and to increase their pollution to Pond Creek. The 
IEP A should deny the permit because: 

I. Williamson Energy's proposal is not a benefit to the community at large who wish to see 
improved conditions in the Big Muddy River and Pond Creek, not an increase in 
pollution. 

2. Increased salt levels in river water can increase the bio-available form of toxic mercury, 
harming aquatic life in the waterways. 

3. Williamson Energy has not provided the proper water quality testing of their discharges 
and the receiving streams to justify their proposal to increase the pollution they discharge 
into waterways. 

4. The Big Muddy floods. The potential impacts of an increase in salinity in the river's 
water on farms, private properties and natural areas including the Little Grand Canyon 
and LaRue Pine Hills have not been properly evaluated. 

Thank you for this opportunity to comment on the proposed changes to the Clean Water Act 
permit held by Williamson Energy. 

Signed: 
Ann Stahlheber Alto Pass James O'Donoghue Carbondale 
Bobbi Rains Alto Pass Eileen Troutt-Ervin Carbondale 
Heather Barrow Anna Karen Linduska Carbondale 
Reece Barrow Anna Gail Helton Carbondale 
Jess Macy Anna Stephanie Dukat Carbondale 
Nicoll Earl Anna Rachel Bozarth Carbondale 
Matt Brooks Anna Jean Todd Carbondale 
Jamie Lundberg Aurora Lia Driscoll Carbondale 
Natalie Lohrberg Bloomington Leila Kassim Carbondale 
Genevieve Cyrs Caledonia Nicholas Congiardo Carbondale 
Sydney Hall Carbondale Peggy Maggos Carbondale 
Dorcy Prosser Carbondale Jesse Maggos Carbondale 
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Bonnie Juul Carbondale Sophie Twichell Lake Bluff 
Donna Koepsel Carbondale Jes Weber Machesney Park 
Rachel Cristaudo Carbondale Jeff Kammerer Machesney Park 
Elizabeth Hughes Carbondale Patrick King Makanda 
Robert Grimmer Carbondale Karen Baumann Makanda 
Christopher Midden Carbondale Marissa Godlewski Makanda 
Deborah Tate Carbondale Darren James Makanda 
Laura Van Abbema Carbondale Carla Tutt Makanda 
Joek Wise Carbondale Ellen Ritter Marengo 
Lora Carlson Carmi Neil Leach Marion 
Robert Mckenzie Carterville Ray Liss Marion 
Joseph McCamish Carterville Jessica Rucker Marion 
Amanda Pankau Champaign Sara Goff Marion 
Charlotte Gano Charleston Quincy Gordon Marion 
Holly Andrews Charleston Anne Basten McHenry 
James Sarelas Chicago Kelsey Kennel y Metropolis 
Amy Johnson Chicago Jessica Darnell Metropolis 
Lyman Welch Chicago Ginger Alvarez Metropolis 
Tony Fuller Chicago Jeremy Taylor Montrose 
Joe Ulmer Chicago Don Ulrich Mt Vernon 
Christopher Harrison Christopher Mark Coats Mt Vernon 
David Parrish Cobden Brian Wells Mt Vernon 
Melanie Morrison Cobden Kevin Lyerla Murphysboro 
Carol S Savini Cobden P. Levous Murphysboro 
Norma Weaver Cobden Christie Burgett Murphysboro 
Kim Harvel Cobden Stacy Bunton Murphysboro 
Jamie White Crainville Alaina Stone Murphysboro 
Nancy Schietzelt Crystal Lake Kimberly Alexander Murphysboro 
Melodie Huffman Danville Lida Bums Murphysboro 
Mitchell Ulrich Dongola Denise Brown Murphysboro 
Kathy Stanton Dowell Maggie Lewsader Murphysboro 
Rita Clark Duquoin Cody Lennon Murphysboro 
ToddCisna Effingham Linda Herrold Murphysboro 
Jeffrey Korner Eldorado Cheryl Schmit Murphysboro 
James Hinton Elgin Thomas Gordon Murphysboro 
Bob Adams Elkville Diana Sussman Murphysboro 
Danielle O'Connell Energy Meghann Shelato Murphysboro 
Marty Monroe Fayetteville Micah Bennett Naperville 
Jim Heflin Flora Alexa Macy Olmsted 
Mallory Crider Grand Tower Robin Nolting Pekin 
Rose Cripps Grand Tower Julie Luner Peoria 
Lynne Galassi Herrin Brian Noe Plainfield 
Kim Stone Highland Park Eric Morris Pomona 
Lucas Zuk/ic Homer Glen Rhonda Rothrock Pomona 
Jacqueline Norton Jacob James Willis Ridgway 
Carla Harvel Jonesboro Julie Moller River Forest 
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Eve Barrs Riverside Eric Dirnbeck West Frankfort 
Jennifer Alongi Riverton Holly Reach West Frankfort 

· Maureen Linson Royalton Elizabeth Burroughs West Frankfort 
Sarah Wolf Springfield Jeffrey Gahris Wheaton 
Diane Stull Thompsonville Joe Dick Wheaton 
Brittany Rogers Tunnel Hill Donna Pucciani Wheaton 
Alice Englebretsen Urbana Douglas Ower Zion 
William Mills Vienna 
Berna Gerard Vienna 

These additional people signed the above comment letter and added their personal 
comments as follows: 
Allowing this proposed dumping of waste water threatens our most important resource directly: 
water. Threatening the quality of our water puts everything we have at risk. Our region has only 
our beautiful land and waterways and rich wildlife as an asset; our rural land's agriculture is one 
of the few ways our citizens can profit financially in order to support our families. Our land and 
water is already stressed and threatened in so many ways; allowing this proposed dumping adds 
unacceptable insult to our lives, from which we may never recover. Allowing this will ultimately 
force our people out of their homes as we see life wither away from the damage it will cause. We 
have so few job opportunities here, we have only our way of lives which we have·built on 
beautiful land with beautiful resources. This will rob us of our lives. Dumping this waste water 
will leave our region more impoverished, and likely diseased. Then where would we go? Away 
from here. Dont allow it 
Rebecca King, Harrisburg 

Why should they be able to dump their poisonous waste into a public river without doing 
anything to lean it up first? Floods of polluted water will impact natural areas, agricultural 
property, homeowners, and businesses along the Big Muddy River and in the watershed. It does 
not benefit the community-at-large. Instead it increases pollution in waterways used for boaters, 
paddlers, anglers, and hunters. High levels of salts can increase the availability of toxic mercury 
to aquatic life. 7 Million gallons per day of toxic pollution dumped into this river is completely 
unacceptable. They made the mess. Tell them to find some other place to dump it. It is a coal 
mine. Who needs coal these days? Shut down the mine and save the lives of the miners. This is a 
state subsidy to the fossil fuel industry. Don't do it!! 
Richard Stuckey, Chicago 

i was a pumper in old ben mine number 26 as such i pumped a lot of water out of the mine. it 
was very clear but if you left a brand new shovel in the water it would rust away in a couple of 
weeks .I was also a material man and hauled in barrels of oil every shift .. 55gallon barrels as well 
as glue for roof bolts by the pallet .i also hauled solscenic fluid for the longwall mine system 
when the roof got bad sometimes i brought barrels of glue which was pumped into the roof to 
stabilize it . all i ever brought out was empty barrels.nothing else the rest of the chemicals were 
left underground 
Richard Livingston, Carterville 
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Water is sacred because all life depends on it. It is our Civic and spiritual duty to protect it. It's 
also in our economic interest, because the natural beauty of Southern Illinois drawers tourist 
from all over, bringing much-needed Revenue to depressed areas. If the delicate ecosystem is 
thrown out of balance, no one will come hiking, or boating, or enjoy driving around the wine 
trail, or go ziplining. Please say no to this company, who is in constant violation of their current 
regulations and has built no trust with the people of this state that they will protect our aquifers. 
Bridget Rose, Carbondale 

This decision would ultimately cause long term effects that would be detrimental to the ecology 
of the big muddy river as well as surrounding natural areas throughout southern Illinois that this 
river feeds. By allowing this decision to past, you are making the decision to destroy natural 
areas that have been here much longer than any of us, and will continue to remain given that we 
don't allow this type of infliction, all for the progress and profit of an industry that has already 
been shown to lack sustainability and concern for the regions it resides. 
Alec Ashby, Carterville 

This issue matters to me because I manage a park system that has direct contact with the big 
muddy downstream. With us constantly getting flood waters in our public park additional, 
potentially polluted water is a huge concern. Also as we plan recreational activities such as 
kayaking and canoeing our participants' safety would have a new layer of concern we can't even 
calculate. I urge you to deny this application for a mine that has a relatively short lifespan asking 
to pollute the natural beauty and waters of our rivers that could generational effects. 
Joe Fry, Murphysboro 

No other entity, such as businesses and municipalities, are al,lowed to dump toxic materials into 
Waters of the State without thoroughly cleaning it first. Why should a coal company be exempt? 
Besides, the long-term environmental effects of coal mining and burning include a continued 
ramping up of greenhouse gases which increase the climate crisis. Coal companies are going 
bankrupt all over the Illinois basin. What guarantee do the people of Illinois have that 
Williamson Energy will not follow suite and leave us with yet another environmental cleanup? 
Jan Thomas. Murphysboro 

I am dismayed, to say the least, to find out about this action by IIDNR which is especially 
disconcerting because water quality issues are still being protested to the IEPA. The !EPA and 
IDNR are integral aides of the problems that will be caused by the Pond Creek mine proposal. 
There is no longer any reason of any kind to delay addressing problems caused by industries 
whose products are central to the problems of carbon pollution. This is a dilemma that we need 
to have solved by yesterday so today is certainly a time when we should act! 
Edward Brunner, Carbondale 

We own the Historic Douglass School in Murphysboro by the Big Muddy River and we are in 
the FEMA AE flood zone. I know mine says the amount of water will only raise the water an 1/8 
of an inch, but I don't believe them. Do you? Plus why would I want the extra pollution on my 
property when the river floods and it will flood. It has every year. Last spring the water was in 
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our yard for 180 days. As I write this we are in other torrential rain storm. Please take your time 
and look at all the facts, better yet don't permit this pipeline. 
Cam Smith, Murphysboro 

This proposal to dump coal waste contaminants into the Big Muddy river is wrong on so many 
levels. It threatens to destroy aquatic life in the river and has the potential to endanger one of our 
most prized treasures, the natural environment of the Shawnee National Forest. We have seen 
increased flooding in our area in recent years. Floods of this polluted water will affect even more 
human and wildlife in our Southern Illinois homeland. I urge you to deny the request of 
Williamson energy to pollute our environment in this way. 
Sherry Sullivan, Goreville 

I am a geologist. You do not need me to tell you that poisoning our rivers will not only harm the 
natural ecosystem, but permeate to into groundwater reservoirs and potentially risk the health of 
thousands in the Southern Illinois area. The fact that this is even being debated is obscene. This 
situation is occurring because private coal companies have claimed natural resources as their 
own despite unified public interest in them, and have now found it profitable to risk public 
safety. Be ashamed. 
David Szoke, Carbondale 

As a former resident of southern Illinois I still find myself connected to the community and the 
land as it is a unique and beautiful place. My concern is the flooding of the Big Muddy and the 
reach of the contamination. Southern Illinois is home to such a diverse ecosystem. Something 
like dumping contaminated water in the largest flowering source of water wool certainly have a 
negative effect on that ecosystem. Please do not allow the dumping of waste in a place I stHI 
consider home. 
Jaclyn Kern, Springfield 

As somebody who has well water in a Northern county in Illinois, McLean specifically I find this 
devastating. I can't imagine having to worry about the water that my children and I drink. And 
even if I did want to move to another area with somebody else want to buy the house with tainted 
water. The state is a disaster I need to stop making decisions that help big business think about 
the people that elect you and pay taxes. Also think about the families and children this will 
impact. 
Tracie Chamberlain, Arrowsmith 

Do not allow Williamson Energy to discharge these toxic mine waste contaminants into the Big 
Muddy River, an Illinois river that flows through the Shawnee National Forest. a recreational 
destination beloved by my family and me, and many others. The high levels of chlorides and 
sulfates from the polluted wastewater will kill fish and other aquatic life and negatively impact 
the region's ability to offer residents and visitors a healthy environment in which to live, work, 
and play. 
Susan Lannin, Chicago 

Pollution from mines, agriculture (chemicals and siltation) and industry already negatively 
impact the Big Muddy River. Adding an additional 7 million gallons of heavily polluted mine 
waste per day is unacceptable. As a state we should be focused on improving our waters that the 
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benefit of the people and wildlife that depend upon clean water, not on satisfying the self-serving 
needs of one corporation. Please deny Williamson Energy's propos·a1 to pollute the Big Muddy 
River. 
Theresa Treacy, Petersburg 

I walk my dog every single day at Riverside Park. The Big Muddy is now overflowing its banks. 
How can it even be a possibility to dump toxic chemicals into this waterway, increasing the 
spread of the pollution? Do the right thing and not allow this to happen. As a side note - what 
kind of piping system will not be corroded by the chemicals over time? Not only the Big Muddy 
will be polluted, but the 12 1/2 miles of land to get to the river risks becoming polluted too. 
Shirley Kriener!, Murphysboro 

5. Because this is the 21st century. Have we not learned that polluting our waters is bad for 
people, planet and progress? 6. Who does this benefit other than Williamson Energy? 7. We, as a 
human race, are smarter than this! There are alternatives! Please, PLEASE. It is time to respect 
our planet, not continue to damage it for the benefit of the few; for the benefit of a faceless 
corporation while residents suffer the consequences. 
Sincerely, 
Celeste Longbucco, Champaign 

There is no possible justification for approving this pipeline, which would dump millions of 
toxic mine waste water into the Big Muddy daily. There is even less justification given the 
failure of the IEPA to collect all the data necessary for a full vetting of the impactTs of the 
proposed pipeline and also given the highly questionable financial status of Williamson Energy 
LLC, owned by Murray, which recently declared bankruptcy. 
Lynn Winston, Carbondale 

Williamson Energy has a horrible track record with regards to polluting the environment. They 
will take advantage of any ability to dump into the waterways and abuse it. Allowing this would 
be the kiss of death to our local waterways affecting flora and fauna in innumerable ways. We 
depend on fishing, hunting and clean water for human health as well. Please do not allow this to 
devestate our area in so many ways. Thank you. 
Jon Womack, Pomona 

I lam a monitor for the Illinois Butterfly Network and my transect runs along the Snake Road 
adjacent to the river. This is a high quality area that is home to many songbirds as well as 
butterflies, dragonflies, and other indicators of high quality habitat. I also regularly paddle the 
Big Muddy and have brought Boy Scout groups to hike and paddle in this area. This high quality 
area needs protection not pollution. 
Mary McCarthy, Murphysboro 

I already sent in comments but have another question. Is there a regulation requiring discharge 
pipelines to be a certain distance from each other? This was not addressed I don't think in the 
draft permit. Sugar camp mine discharge, I believe, is less than fifteen miles away, closer to 12 
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from proposed pond Creek pipeline. If there is indeed a regulation what is the accepted distance 
between two discharges? 
Lucia Amorelli, Carbondale 

Do not dump polluted wastewater into Big Muddy River. This wastewater does not benefit the 
community at large. This wastewater increases pollution in waterways used by boaters, paddlers 
and fishermen. The high levels of salt are toxic to aquatic life. Floods from polluted water impact 
us ALL. We are all down stream! I am against Pond Creek coal mine dumping their polluted 
wastewater into Big Muddy River! 
Kathryn Jenkel, Carbondale 

In a time where we are at the very cusp of a catastrophic climate crisis, it is astounding that any 
institution would even consider allowing companies to further pollute the environment. Enough 
is enough. We need to be reversing damage, not adding more. We need to protect our community 
instead of bowing down to corporations again and again. Please, fight this with us. Be on the 
right side of history. 
Rachel Brenningmeyer, Goreville 

As a resident and outdoor enthusiast I see only degradation as an effect of this project. Our 
economy will not benefit nor the ecological diversity that does encourage tourism and sporting in 
our area. Corporations do not need our protection and allowances; they are taking advantage of 
our uneducated population and lack of political involvement. Please advise considering the 
community's input. 
Trisha Morelli, Makanda 

I have lived in southern Illinois for over 5 decades and during everyone of those I have hiked, 
camped, biked and kayaked the area ... especially the Big Muddy River. Early morning trips are 
especially rewarding with viewing many wildlife, having baby wood ducks follow your craft, a 
lone coyote at the edge of the bank treating himself to a drink. This can all change in a short 
time. It is WRONG! 
Michael Scott, Goreville 

We know only too well how heavy rains, such as we had this past weekend, quickly result in the 
Big Muddy overflowing its banks. The same is true of the tributary streams that flow into it. All 
of this drainage area is potentially at risk if Williamson Energy is permitted to discharge 
pollutants into the river. Please live up to your name and protect our environment. Sincerely, 
Roland Person, Carbondale 

Please say no to this proposal. The flood impact itself is hard enough. With more pollutants in 
the water it will make our already devastating flooding problem worse. Please don't make ya the 
next Flint, Michigan. Think of the residents that are stuck dealing with the repercussions of your 
decisions. A mom of 3 with one already in heaven. Please don't risk the health of my rainbow 
babies. 
Christina Chancey, Murphysboro 
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Yet another reason this permit should be denied is because this is another example of dumping 
toxic waste where it will negatively affect some minority families and poor families as many of 
the residents along the Big Muddy fit into those categories. It's time we stop victimizing those 
who cannot speak up for themselves or who might be unaware of the danger they are being 
threatened with. 
Rhonda Rothrock, Pomona 

This dumping will poison waters in an area prone to flooding. Poisoning the water is 
unacceptable. Poisoning the water where there is a high likelihood flooding will spread the 
toxins in ways no one can accurately predict is even worse. Coal companies have a pattern of 
declaring bankruptcy and leaving the clean-up for taxpayers. There are no acceptable reasons to 
allow this dumping. 
Jill Skinner, Cobden 

Do not allow the mine to dump polluted wastewater into the Big Muddy River. This will disrupt 
the watershed and floodplain. Salt and pollutants from the waste water will change the delicate 
balance of freshwater communities and decrease the abundance and biodiversity of the area. In 
flooding events, local homeowners, farms and businesses should not need to worry about their 
health. 
Kimberly Rohling, Marion 

As a 35 year resident of the area I find it appalling that the State of Illinois would even consider 
this proposal that would ONLY benefit a profit making corporation and pollute our precious 
watershed for generations. My children and their children deserve a better solution! Do not allow 
this apocalyptic proposal to proceed! 
Malcolm Robertson, Carbondale 

As a citizen of Illinois, I say enough with rampant pollution that puts the lives of Illinois citizens 
at risk. People's lives are at risk. As a polluter, you are destroying ecosystems, communities, 
aquatic life, agricultural land, property values, and businesses. This will lead to nothing but 
devastation. Accountability is essential! Time is of the essence! 
Nicole Saulsberry. Springfield 

Although I now live in Springfield, most of my family and friends still live in southern Illinois. I 
was born and lived, worked, camped, hiked, fished, rode, and enjoyed every square foot of the 
BM floodplain. My family began in Zeigler and Macedonia. I plan on returning upon retirement. 
Please don't allow this pipeline and the pollution of this river. 
Jason Kern, Springfield 

Any polluted water must be completely treated before discharging into any stream, river, lake or 
pond. Anything less than this is completely unacceptable. While the location of this request does 
not directly affect m, I am concerned that if approved, it will be used through out the state to 
justify similar requests. 
James McGrath, Barrington 
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I don't want to drink or use nasty water for the rest of my life because you sellouts want to make 
a quick dollar! Disgusting! What about our children? Can't you do this in a way that doesn't 
destroy our environment? If you can't, then we don't want your business here in Illinois, or this 
continent for that matter! 
Steven Bozarth, Carbondale 

My mom lives near the Big Muddy in Grand Tower. When it floods, AND IT WILL FLOOD, 
the polluted water will cause hazardous conditions for the people, and animals in the area. This 
polluted water will make its way to the Mississippi. Please deny this pipeline, it's not just the Big 
Muddy that will be affected. 
Johnna Russell, Anna 

We should not further pollute our environment, affecting not only the health of the aquatic 
creatures but also the health of humans who come in contact with this waterway. Furthennore, 
we should not require the future payments of millions/billions of dollars to clean up the damage 
incurred in this action. 
Anna Morris, Carterville 

What Williamson Energy is proposing is totally irresponsible! They apparently care little for the 
environment and its inhabitants that rely on the ecosystem they are proposing to foul! Send the 
message to them to step up and become part of the solution to be caretakers of our precious · 
resources and world! 
Marsha Bockmann, Stonefort 

Southern Illinois depends on tourism. I addition to the reasons listed above adding additional 
potential toxins to the Big Muddy (and eventually Mississippi) systems can never have a 
beneficial effect in this area. Please look at this decision in long term rather than short term 
consequence. Thank you. 
Anthony y Gerard, Vienna 

Water is a human right, adding known pollutants to our waterways has always eventually come 
back to bite us~ and really to disadvantage local communities who rely on that water table for 
survival. Companies who cause this pollution should be the ones bearing the burden of their 
waste not the community. 
Mel Whitehouse, Chicago 

Helens Ford crosses the Big Muddy in Franklin Co. My sister owns that property. We have spent 
the last 48 years on the river fishing, camping and enjoying it. Contaminating that water is wrong 
and will break our hearts and our children and grandchildren. Please think about your decision. 
Thank you 
Melody Gulley, Buckner 

My child is fighting brain cancer right now. Let's NOT dump more junk into our water which 
may have unknown consequences like this. Let your children eat from these waste waters if you 
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want, but nobody in their right mind would be comfortable with this. I'm ashamed this is even 
being considered. 
Elizabeth Mckinney, Vergennes 

I am very Against The Dumping of this polluted water into the Big Muddy River. My home 
currently is on a private well not very far from the river. This would mean a significant increase 
for me every year financially in that i will need to have pollution levels checked with in my 
drinking water. 
Laura Herzog, Pomona 

Can I dump my garbage in the street? Look---there is no such place as "away"--every disposal 
affects nature and biology. Believe it or not, you are part of nature. Respect the others. We are 
already "knee deep in the Big Muddy" with Trump---don't be another "big fool (who) said to 
push on." 
Margaret Glaser, Chicago 

When will the Environmental Protection Agency actually stand up and protect the environment? 
At a minimum, pretreatment procedures should be required to remove much of the salts and 
pollution from the water prior to discharge. The Big Muddy River should not be a dumping 
ground for mining. 
Natalie Neuman, Glenwood 

We are seriously blessed in southern IL to have clean and abundant aquifers, when we watch the 
western states struggle with water shortages. Why would contaminating our water sources even 
be an option. Say absolutely NO to allowing a commercial mining company to destroy our 
environment!! 
Erin Downs, Cobden 

Williamson Energy has NOT earned the public trust required to allow this. Their record is 
dismal. Short-term profits for a few should not trump clean water for people and wildlife. They 
will simply declare bankruptcy and walk away. Please at least DELAY this request, if not DENY 
it. 
Kathleen Carl, Makanda 

It's time we stand up to companies, municipalities that are only looking at money and not 
anticipating the long term effects that filling the Big Muddy would have on fish, wildlife, as well 
people that use that water. Yes, some still do. Please, help us fight against this atrocity! 
Lisa Childers, Carbondale 

Please do not contaminate our water. There must be a different way to get rid of the waste. As of 
now I will not eat fish and I am telling my friends and family to not eat fish or any marine life. It 
is not safe. Cancer is at an all time high and we cant ignore the causes of it. 
Melissa Waun, Jonesboro 



R03758

Please do not jeopardize the community, we rely on you to stand up for our safety and our 
environmental concerns. This company needs to find alternative collection and treatment 
processes for it's waste. Releasing it into the community rivers is not an acceptable option . 
Dawn Kwiatkowski, Woodridge 

It's sickening to hear that dumping polluted water would even be voted upon. The safety and 
health of my three children and all the children in this region should be at top priority. Coal 
mining is not the future, our environment and children are. Do the right thing. 
Ashley DeVillez, West Frankfort 

These areas have been damaged enough. The public should not have to pay the environmental 
cost for such pollution! Nor should the public pay anymore than they already have for the 
environmental and health costs. The stakeholders should eat all the costs. Every cent. 
Kathryn Kinder, Grayslake 

Please do not allow Williamson Energy to pollute the Big Muddy River. The river is used for 
recreation and provides water for wildlife all along its shores.Rather than pollute the river and 
Pond Creek why can't the waste water be dumped into abandoned mine shafts? 
Beverly Mason, Newton 

The Shawnee National Forest and other natural areas are critically important to southern Illinois. 
The extraordinary natural splendor is what keeps me here, even though I could make a lot more 
money elsewhere. Please help protect the Big Muddy River and Pond Creek. 
Joshua Vossler, Carbondale 

I fear for the lives of the human beings that live near The Big Muddy, as well as the animals. Its 
a chain reaction by poisoning one thing. Please be considerate and think about future generations 
and what they will have to live with. Sincerely, 
Sarah Smith, Argenta 

It is past time for the energy industry to look at the after effects of production in coal, gas and 
nuclear waste products. Time to draw the line and look at clean energy! The Big Muddy flows 
through such a big stretch of land. Do not pollute our backyard! 
Barbara Rester, Carbondale 

the solution to pollution is NOT dilution. The people in Southern Illinois do not pack up and 
move away like the miners after they have finished mining and polluting. The Big Muddy 
deserves to remain free from the prospect of contamination forever. 
Ruth Schroeder, Hillsboro 

We have to protect the natural beauty & environmental diversity of our region! The coal industry 
should not call the shots. Those workers should be retrained so we can shut down the coal 
industry as much as possible & protect our waterways. Thanks! 
Craig Wilson, Carbondale 
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I have grown up on the big muddy river fishing for catfish and duck hunting and expect my kids 
to do the same. Please stop greedy companies and/or anyone from polluting this waterway. If it's 
not an improvement to the quality it shouldn't be done. 
Dan Pestka, Carterville 

The Big Muddy River is an important part of southern Illinois. My family lives within a stone's 
throw of it, we fish in it, camp on its banks and enjoy the beautiful scenery on boat rides. Tell the 
coal company to dump their sh** somewhere else!!! 
Patricia Barone, Rockwood 

Here in Farmersville, we deal with the impact of the mines daily and for the rest of our lives. Our 
water, land and environment has been changed forever. Water is life and very few, if any places 
have clean uncontaminated water. WATER IS LIFE! 
Kelly Robbins, Farmersville 

Thousands of local residents and countless more people visit Southern Illinois to experience 
nature and recreate. We value our natural resources and want to protect them. We need to break 
the cycle of fossil fuel dependence, not enable it. 
Tharran Hobson, Murphysboro 

Please don't destroy our water ways and environment by dumping this poison in our water. This 
river floods into the lake I live at and I don't want it to kill the fish and wildlife in our area and 
other areas it will affect. Thank you. 
Ranae Irvin, Mulkeytown 

This issue matters to me in Central Illinois because this mine has a history of lack of compliance 
with regulations and is harming what are public resources, risking public health and the 
environment for all creatures who depend on it. 
Joyce Blumenshine. Peoria 

Recreation contributes to personal well-being. It is important for a community to have recreation 
opportunities that appeal to a wide diversity of interests. Clean waters contribute to healthier 
individuals and a healthier economy. 
Susan Murray, Godfrey 

I attended that hearing. We in Southern Illinois do not want pollution, cancer causing chemicals 
or other bad things to happen in our area. The owners of the mine have had other safety 
violations. Do not allow a permit for this. 
Carla Womack, Pomona 

There is no acceptable dumping of chemicals - it will harm the ecosystem and our quality oflife 
• this is management and laziness- if you can't handle the process of mining then figure it out but 
dumping is not acceptable-
Danielle Taylor, Dongola 
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I visit this beautiful area of our state every year. I hope degradation of the area from such acts 
against nature don't stop me and scores of others from visiting and contributing to the local 
economy in the future. 
Athena Hubert, Pontoon Beach 

Coal is a fuel that endangers the planet and our very existence. Our resources should be directed 
at developing clean energy alternatives that will gradually reverse global warming. The permit 
should be denied. 
Hal Ensor, Murphysboro 

Please do not pass this polluting exemption. The area to be impacted are extremely unique 
habitats. I have hiked LaRue Pine Hills on a reptile & amphibian tour. It is an amazing place and 
needs to be preserved. 
Claire Entas, DeKalb 

Allowing Williamson Energy to dispose of their wastewater in the Big Muddy River is a tragic 
act of government bowing down to the very industries that are decimating our communities and 
our natural resources. 
Amelia Estrich, Chicago 

We suffer enough from the climate changes in this country. Please don't add to the pollution and 
climate issues. We live in a beautiful area in our state. Please don't help destroy this beauty and 
wildlife 
Nancy Reach, Marion 

Clean water is one of the most important things on earth. We don't need salts and toxins in our 
clean water. The pollutants will harm local agriculture and the health of citizens who live in 
Southern IL. 
Robert Jorgensen, East Peoria 

You know the only right thing to do is stop any effort to pipe polluted water into the Creek. Do 
the right thing. It will feel good and it will be so much more comfortable looking yourself in the 
mirror. 
Kathleen Van Kampen, Palos Park 

Please do not destroy the Big Muddy by allowing this to happen. People in my community 
depend upon fish from that river to provide food for their families and quality time outdoors with 
their children. 
Shannon Clapsaddle, Cobden 

I live in the Shawnee National Forest and want to protect it from pollution. Please don't allow 
this company to kill our aquatic life and destroy the natural balance of our beautiful river. Thank 
you. 
Kate Zager, Cobden 
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I've lived by the big muddy river my whole life. I dont want to see my hometown and other 
towns affected negatively from waste being dumped into the big muddy river. Please stop this 
from happening. 
Lacey Randall, Murphysboro 

I have lived in southern Illinois all my life .. I do not want the water ways to be polluted by waste 
from mining. Clear creek is a run off of the big muddy .. please stop this hurt to the earth. 
Catrina Craver, McClure 

We must stop polluting our waterways and seek clean energy alternatives. The CEJA provides 
job training and future employment opportunities to assist workers displaced from dirty energy 
jobs. 
Jan Mangers, Aurora 

Jeopardizing the health and safety of the community members and environment is unacceptable! 
Deny Williamson Energy permission to run waste of any kind into or near the Big Muddy River. 
Lisa Bustos, Murphysboro 

I live very close to this river and it's very special to us. All the plants and animals that live on the 
river are special. They are already at risk for the pollution already dumped. 
Theresa Nelson, Murphysboro 

I will be spreading the word about this cause to my friends in southern Illinois, but also those 
with local roots who live in other areas of the state, the country and the world. 
Susan Drone-Prickett, Carbondale 

Whether Lake Michigan or Big Muddy, water in Illinois is an asset too valuable to contaminate 
or waste. The permit should be revoked or conditioned to comply with good practices. 
David Bryant, LaGrange 

Please don't allow our rivers and streams to be polluted. Those chemicals will poisori everything 
they touch and kill animals, likely including threatened and endangered species. 
Elisabeth Turner, Galatia 

Southern Illinois is beautiful and fun, it's a wonderful respite from polluted Chicago. For God's 
sake don't allow an important natural water source to be polluted. 
Sarah Fiola, Chicago 

Southern Illinois is a gem that shouldn't be ruined by high sulfur coal from Illinois. So you ruin 
the area taking it out and then pollute the skis burning it. makes no sense. 
Brad Grey, Glen Ellyn 

Disappointment again over the lack of compassion of compassion ... Please do your part to ensure 
the future planet we are leaving to our children has been loved and cared for! 
Jennifer Johnson, Ozark 
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And as 1-14•20 foresight energy, the parent company of Williamson energy, stacks are tanking 
at .06 per share. I wouldn't want to invest in such a loser company. Would you? 
Karen Fiorino, Makanda 

I have fond memories of vacations and holidays spent down on the big muddy, please do not let 
mining destroy our beautiful Illinois ecosystems and wilderness territory. 
Max Lewis, Park Ridge 

The Big Muddy is ONE property from my house. The Bald Eagles who nest here cannot be 
exposed to these chemicals (much less all of the other I 00s of species present)!! 
Liz Robinson, Murphysboro 

Please do not allow this to happen. I am very concerned about the pollution to the River & our 
water resources and flooding of the river downstream. Thank you. 
Tess Ford, De Soto 

I live less than 1/4 mile from the Big Muddy, and rely on it for recreation. Allowing these 
discharges will greatly negatively impact the quality of this waterway. 
James Ricks, Murphysboro 

I am pro coal. But I'm not for this. There is no good reason to dump in a river for everyone to 
have to deal with. You handle your own waste and issues from it. 
Crystal Keigley, Dowell 

As an Ecologist working in southern Illinois, I've seen the damage from poor environmental 
policies firsthand. Please protect our water by denying this permit. 
Chris Benda, Makanda 

Please protect the beauty and quality of natural resources in Southern Illinois. I appeal for the 
sake of my five grandchildren. Sincerely, 
Joanna Christopher, Gorham 

Hi, although I'm sorry the miners will have to find other work, I am strongly OPPOSED to 
allowing this waste to be discharged into the Big Muddy. Thank you. 
Amelia Robinson, Carbondale 

I enjoyed the waterways of southern IL as a child and I'd like to protect them, as well as 
downstream areas for my children and their children to enjoy. 
Victoria Goessling, Waterloo 

are you all crazy? dumping dirty waste water into our protected areas and water sources. your 
grandkids are all doing to die from cancer at young ages. 
Wil Maring, Cobden 
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Southern Illinois is important and waste dumping is not the answer. If we dilute our natural 
resources we will destroy our much needed eco systems. 
Lori Kenniker, Christopher 

Illinois EPA should not allow this burden of pollution to be carried by the public. Pond Creek 
Coal Mine should clean up its mess or stop mining. 
Linda Sullivan, Lombard 

My home is near this river and we've survived three 50 year floods in the last 10 years - the 
waterways can't support this business's waste. 
Jennifer Haselhorst, Murphysboro 

No more polluting! We have to learn how to protect, maintain, and improve our natural resources 
for all wildlife and our future generations. 
Moira sims, Creal Springs 

The flooding in Jackson County concerns me the most. Spreading pollutants onto the land and 
then into the air, our lungs and our food. 
Michael Wagner, Carbondale 

What a terrible, selfish, greedy action to take. You don't care to poison people, the Earth and her 
inhabitants. This is disgraceful! 
Tami Hottes, Pinckneyville 

Why would this be ok? Because you can't afford to pay to have the water treated before 
discharging it? This is absolutely ridiculous! 
Heather Craver, Carbondale 

As a resident of Murphysboro, IL, I have seen the flooding. It would be wrong for the coal 
company to jeopardize fragile ecosystems. 
Cindy Parrone, Murphysboro 

Please don't allow this. Think of all the harm it will do to the ecosystem. We are counting on you 
to protect our natural resources. 
Amber Boulton, Murphysboro 

This river already has to many pesticides that run off into it. Quit destroying everything south of 
Chicago with all the pollution 
Blaine Bunton, Duquoin 

As if the environment is not under enough assault! Can we please for just one moment think of 
the impact on our children's lives! 
Debby Towne, Energy 

.... 
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Water is life. This proposal threatens our water quality and resources. Please say no to Pond 
Creek coal mine pipe line proposal. 
Heather Horsley, West Chicago 

My kids and I live in this area and play in this water. There HAS to be an alternative to dumping 
waste into our water system. 
Jessie Warner, Cobden 

We cannot continue to pollite our waters. For the people, the environment, the animals. Take 
care of your business cleanly. 
Roger Palmer, Mt Vernon 

Clean water is critical to our existence. Please help stop this and understand how important this 
is to protect this land. 
Milisa Parrish, Chicago 

No more pollution in this watershed! As an organic grower, no more destruction of our 
watershed & recreational locations. 
Kathryn Ward, Carbondale 

I live downstream of the big muddy River, I don't want this poison to get in to the aquifer. My 
house uses well water. 
Chris Ortolano, Carbondale 

You are going to kill the ecosystem ! ! ! How would you like this kind of waste going into your 
home and drinking water? 
Ric Thalman, Carbondale 

I went to college at SIU. The forest and biodiversity is what makes southern lllinois unique. 
Please don't ruin that. 
Katherine Pultorak, Rocliford 

How would you like it if you had a Riverside house near where they plan to dump? Please deny 
the mine's request. 
Ross Bauer, Carbondale 

This is so alarming! Please help our environment! Our legacy should be to help the environment 
not destroy it!! 
Mickey Finch, Anna 

We are made out of water. We need fresh water to survive and so do fish and other animals. 
Clean water for all. 
Susan Livingston, Carbondale 
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No more polluting and dumping in rural areas where it affects agriculture, drinking water and so 
much more! 
Joan Listen, Carbondale 

This mine is directly behind my property and I don't want your pollution in my ground water and 
water ways 
Roger Mull, West Frankfort 

The people working in the mines are exposed to toxins, and the mine has already outgrown its 
usefulness. 
Dorothy McDaniel, Carbondale 

My property goes to the edge of the Big Muddy. Please protect my beautiful river from chemical 
damage! 
Joan Bishop Murphysboro 

Do not allow this to happen. It will destroy a fishery that has fish up to one hundred years old .. 
Walter Ridgeway, Pinckneyville 

Southern Illinois is an amazing and beautiful place, but it won't be if we don't take care of it. 
Jennifer Kennedy, Pomona 

Deny making our water, land, air a dumping ground. More people will leave IL if tum it trashier 
Kris Flint, Mt Vernon 

You say it's safe but why take the chance? The Big Muddy is too beautiful to risk it! Please no! 
Ellen Meinhardt, Springfield 

This is heartbreaking. No waste should be dumped into waterways. We must protect wildlife. 
Lily Robinson, Anna 

Please protect the purity of our rivers and streams. Future generations will be thankful. 
Michael Horsley, West Chicago 

Stop corporations from destroying our environment. This is unacceptable and disgusting! 
Jennifer Miller, Mattoon 

This is a growing community of families, please think of the future of this community. 
Judith Jones, De Soto 

We do not need more toxins in the waters, nor in the public use areas. Please vote no! 
Phillip North, Jonesboro 

PLEASE DENY THE PROPOSAL!!! This is way too harmful and awful to even think of doing 
Hallie Lundberg, Alto Pass 

" 
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Simply ridiculous. They can drill a well 5000' deep and dispose of the water safely. 
Kris Mason, Flora 

Please don't let money mean more than the health of citizens and the environment! 
Aleska Hagan, De Soto 

Pond creek mine waste released into the Big Muddy River will ruin our community. 
Rachel Ensor, Murphysboro 

We should be moving away from coal, not letting this company pollute our waters. 
Mark Giardina, Chicago 

I do not want to see another river ruined in our State Thank you 
Linda A Cole, Aurora 

Please push forward with some other resolution to this disagreeable decision. 
Shannon Sweetin, West Frankfort 

We, the citizens of Illinois, are counting on you to protect our environment. 
Jane Ward, Peoria 

It is time to hold polluters accountable, not to ease their polluting ways. 
Mike Dudley, Harrisburg 

It matters to me because, bio life means alot & it's harming aquatic life! 
Tiffany Fairless, Tunnel hill 

Please for the sake of our children's future and this planet's. Thank you, 
Laura Eriks, Carterville 

This has to stop! Clean water is a neccesity we can't live without it! 
Sherma Boner, Jonesboro 

This is a big mistake. Help keep Southern Illinois beautiful and SAFE! 
Michelle Stokes, Carbondale 

I live close to the Big Muddy and am asking your help in this matter. 
Brynn Freed, Murphysboro 

I'm a nature lover. I do not want this danger for me or my children! ! 
Deanna Tate, Jonesboro 

Please deny the proposal. It is so very vital that this not happen ... 
Deborah Nash, Cobden 
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No one should ever be allowed to dump harmful toxins into waterways! 
Kary Brenton, Edwardsville 

We experience flooding regularly. This will only add to the problem. 
Helen Cox, Virgennes 

This issue matters to me because the health of the earth matters! 
Elnora Maggos, Carbondale 

Please do not let them poison our water. Our future is at stake. 
Shannon Griffin, Carbondale 

Protect our water resources from harmful coal mine waste water. 
Mary Ellen DeC/ue, Litchfield 

Have We not made a BIG enough mess of the Environment already 
John Kennedy, Batavia 

Please don't make my kids swim in even heavier polluted water! 
Alycia Stephenson, De Soto 

Please help keep our water source safe for our kids. Thank you, 
Stephanie McCarty, Harrisburg 

Dumping your bi-product downstream is not responsible policy. 
Orlan Brown, Murphysboro 

WE all know better than to let this pipeline be installed! 
Daniel Huntsha, Rolling Meadows 

EPA protect the quality of the Big Muddy and Pond Creek! 
Shari Sweeney-Sadowski, Anna 

Please, save the Bug Muddy. Do the right thing here. 
Adam Stenhaug, Alton 

This doesn't need to take place on so many reasons 
Margie Dailey, Cobden 

Humans have done enough damage to our waterways. 
Tonya Browning, Anna 

For obvious reasons please deny this pipeline. 
Kelsie Smith, Goreville 
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My children deserve better than a poison river 
Temetra Gibson, Herrin 

This is such a bad idea. Totally unacceptable. 
Ginny Lee, Springfield 

Absolutely not, we do not want or need this 
Rachel Bozarth, Carbondale 

Please save our enviroment for our children 
Laura Sperstad, Joliet 

I want clean water. I need clean water. 
Rose Hogan, Cobden 

Please protect the Big Muddy River! 
Mark Sanders. Royalton 

Please don't pollute the Big Muddy! 
Darla Judd, Bush 

Polluting our water is unexceptable 
Ruth Hoak, Makanda 

I support saving the muddy river 
April Elliott, Anna 

Please SA VE our water resources. 
Annette Jaynes, Murphysboro 

People matter more than profit. 
Ellen Wolcott, Charleston 

STOP the Pollution NOW, Please! 
Patricia Preston, Carbondale 

Protect us, don't infect us! 
Wendy Garner, DuQuoin 

Have a conscious! Please! 
Barbara Burke, Monee 

Stop ruining our planet! 
Kimberly Mott, West Frankfort 
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Please have some sense. 
Braden Fritsche, Carbondale 

PLEASE SA VE OUR WATER! 
Jennifer McSparin, Carbondale 

Stop killing earth!! 
Marta Ayala, Bensenville 

It's never too late 
Mark Denzer, Carbondale 

stop the pollution! 
Abby Nickens. Du Quoin 

Stop this madness! 
Lance Jack, Carbondale 

Thank you. 
Selena Sasser, Marion 

Stop this 
Judi Holcomb, Rockwood 
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t" 
3-g5 Bxlu'blt ___ _ 

From: 
To: 
Subject: 
Date: 

01/16/2020 

Laurel Toussaint 
EPA PubUcHeannacom: Lecrone, Dario 
[External] Written Comments for Pond Creek Mine NPDES Perm:t No. IL0077666 
Friday, January 17, 2020 3: 18:19 PM 

Written comments for Pond creek Mine NPPES Permit No, ILQ0ZZ666 

To: 

Barb Lieberoff, Mail Code #5 

Re: Pond Creek Mine NPDES 

Illinois Environmental Protection Agency 

1021 N. Grand Ave. East 

P.O. Box 19276 

Springfield, IL 62794-9276 

epa oub1ichearjngcom@1Hioois.gov 
darin .lecrone@illinois.gov 

From: 

LaurelToussaint 

10 Pinewood Drive 

Carbondale, IL 62901 

618-924-2454 

laureltous@botmail com 

I am submitting comments for Pond Creek Mine NPDES Permit No. IL0077666, specifically regarding the 

portion of the permit concerning Outfall #011 which would allow significant amounts of mine wastewater 

to be pumped into the Big Muddy River. For the reasons included in these comments, other evidence 

submitted at the December hearing in Marion, and the inability of the applicant to adequately respond to 

many crucial questions, I am asking that·tEPA to reject this permit. 

I have lived in Southern Illinois for 40 years. I am a retired nurse, who is concerned about the health of area 

residents. I have seen first hand, the impact of coal mining on the health of area residents. I am a hiker and 

birder in our extensive public lands, both State and Federally owned. I canoe area rivers (including the Big 

Muddy), swamps and lakes .. Southern Illinois is my chosen home because its natural beauty and rich 

biodiversity. I belong to several environmental organizations and work with fellow members to protect area 

natural resources. I am a life member of Sierra Club, holding leadership positions, over several decades. I 

am also a member to Prairie Rivers Network. I support the comments submitted to IEPA regarding Pond 

Creek NPDES Permit No. IL0077666 by Sierra Club Illinois Chapter and Prairie Rivers Network. 

I live a few blocks from Little Crab Orchard Creek, a major tributary of the Big Muddy. I walk along Little 

Crab Orchard at least once a week. Green Earth Chautauqua Bottoms, a 37 acre privately owned nature 

preserve is dissected by Crab Orchard Creek, and its trails are used by dozens of people every day. In recent 

years flooding has occurred much more frequently and the Creek is often out-of-bank. After heavy rainfalls 

roads near the Creek become impassable and the Creek flows upstream. 

In recent years the Mississippi River is flooding more frequently. Record rainfall is being recorded in Illinois 

and as far north as Minnesota and the Dakotas .. In 2019 our region received 60" of rainfall, and thousands 

of acres in the Big Muddy flood plain in Jackson County, remained flooded from February through 
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September. Mississippi flooding was so extensive that it broke the record set by the 1927 Great Flood. 

Today the National Weather Service measured the Big Muddy at, flood stage (29.67 ft.l. 2020 is likely to 

break 2019 flooding records. 

When the Mississippi floods, water flows backwards up the Big Muddy. These waters also back up in its 

tributaries, including Little Crab Orchard Creek, and contaminants discharged into the Big Muddy flood 

waters flow directly into our community. 

It is obvious that when terrestrial flooding occurs, the amount of contaminated water from Pond Creek 

Mine discharged into the Big Muddy will also increase, adding more water to the already flooded Big 

Muddy. The permit application analysis includes no projections on what will happen when the the Big 

Muddy flood water flows backwards and water covers the flood plain and backs up into tributaries. How 

will this stagnation of river waters during floods impact assumptions and projections on the "d;Jution" 

process and the distribution of polluted mine water across the landscape? Will the applicant be allowed 

to pump contaminants into the Big Muddy during periods when it is flowing backwards? How will the 

applicant monitor dilution of mine wastes in the water column during periods of backwards flow and 

stagnation? If the mine waste contaminants don't go downstream, will they spread out over fields and 

forests and how will the applicant monitor the distribution of mine wastes? Typically, as Big Muddy flood 

waters recede, isolated "ponds" of water are left behind for months, and are frequented by large flocks of 

wading birds and ducks. Will contaminants become more concentrated as the flood water recede? What 

will be the impact of these mine waste contaminants on farm soils and wildlife? 

The permit application analysis also did not include an adequate consideration of the tmpact of mine waste 

contaminants on the unique environmental resources downstream of the proposed discharge point, 

especially during high flood stages when the river is stagnant and contaminants can potentially concentrate 

and settle into the surrounding landscape. The Big Muddy River flows along Little Grand Canyon and LaRue

Pine Hi tis, a National Natural Landmark, in the Shawnee National Forest. These are areas of spectacular 

beauty and unique geology, and plant and animal life. The La Rue Swamp is a wetland of international 

significance. 

LaRue-Pine Hills' unique physical characteristics dictate and support a rich biodiversity not found 

anywhere else in the country. In all, the area covers about 4.5 square miles (3547 acres) and contains 

14 natural communities including forests, wetland, prairie, glade and barren ecosystems and geologic 

features. Please help protect this special place for future generations to enjoy, study and appreciate. 

Shawnee National Forest httos-/Jwww fs usda govlrecarealshawoeet'recqreq/:'recid-35185 

The Big Muddy Levy is intended to protect La Rue Pine Hills from Mississippi and Big Muddy River flood 

waters. However, in 2019 the levies failed to protect thousands of acres on both sides of Route 3. The 

levies were not overtopped or breached. Saturated soi l allowed water to percolate under the levies and 

form lakes 1n fields where farmers were unable to plant crops last year. Roads were underwater for months 

and large flocks of birds inhabited the flood waters trapped behind the levees. When U.S. Route 3 was 

flooded, the bridge from Illinois to Cape Girardeau was closed and traffic was diverted north to Chester. 

The economic and human costs were tremendous. 

Given the importance of these resources to the State and Nation, the applicant must consider and 

document the potential harm from mine waste discharge to this area, especially during periods of high 

waters and sluggish flows. What are the impacts to the LaRue Swamp if polluted mine water seeps under 
the Big Muddy Levy? 
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Once again, I urge the IEPA to reject this application. Thank you for this opportunity to comment on this 

important public decision. 

Sincerely, 

Laurel Toussaint 
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From: 
To: 
Subject: 
Date: 

Dear Sir(s), 

Clint Samuel 
EPA,Pvblid:Jeanngeom 
[External] Pond Creek Mine NPDES IL0077666 and Notice No. 7516c 
Friday, January 17, 2020 3:38;07 PM 

I am commenting on the Pond Creek Mine permit to dump mining waste into our 
environment. I am someone who benefits from hunting and fishing. I am also dependent on 
our local tap water and local crops. I strongly discourage you from allowing this permit. The 
waste must be treated an<;i stored until it will no longer endanger our natural resources. 
Sincerely, 
Mr. Clint David Samuel 
706 North Division Street 
Carterville, IL 629 I 8-1033 
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From: 
To: 
Subject: 
Date: 

coven Michael o 
EPA PvblicHearjnqCom 
{External] Pond Creek Mine IL0077666 
Friday, January 17, 2020 3:42:28 PM 

~t>,-Exln'blt ____ _ 

I am concerned, as a Union Count resident, about the push by the IEPA and the EPA to permit 

the Pond Creek Mine to dump millions of gallons of toxic waste into the Big Muddy River 

endangering loca l farms, wildlife, and a beautiful natural resource in Illinois. Please do not tell 

me that monitoring by the IEPA and or the EPA w ill protect the river. Information has been 

extremely vague on how much water will be added to the Big Muddy River, what is the exact 

and total chemical composition, and the safety and regu lar inspection of the proposed 12 mile 

pipeline to carry this disgusting and poisonous venom. My past experiences with monitoring 

factory farms was very disappointing. Many officials and supporters of these two 

organizations, local and statewide, had strong connections to the corporate or local economic 

practices that had little or no concern for the environment. I am now in the process of 

researching members of the EPA and the IEPA and their connections and close alliances to 

members of corporations. I distinctly remember the recent meeting with other citizens about 

The Pond Creek Mine in Marion Ill inois where a women reminded the representatives of the 

EPA what those letters represented. 

She stated loudly "ENVIRONMENTAL PROTECTION AGENCY". It is time for you to do your 

mission, protect the environment, not corporate interests. 
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From: 
To: 
Subject; 
Dae: 

Christine Zeivel: 

Sabrina ttameoheo)b 
EPA B,btiCHeadngCom 
RE: [&temal) Pond Creek Mine, IL0077666 
Friday, January 24, 2020 12:55:36 PM 

The WSJ article example was included to simply document the pending bankruptcy status of Foresight Energy, and its business associates that are 

already in bankruptcy, wherein other articles and the other SEC filings weblinks I gave could potentially be substituted to document the pend ing 

bankruptcy status, or house-of-cards. From news and SEC filings, it appears the immediate subsidiary coal company is possibly maneuvering on 
your permit decision; however, their operations are clearly unstable at this point, with the history of Williamson Energy/Pond Creek violations and 

problematic market. Bob Murray's other coal mining is also unstable and in bankruptcy (e.g .. https·Hcases prjmeclerk com/MyrrayEnecgyl), 

although he has a history of flipping assets for some years now which doesn't bode well for things like pensions or environmental clean up, despite 

the redirection of large sums of payments to cover his tracks (https·/Jthejntercept com/2019/12/17/myrray.energy-bankruptcy-cUmate-

~- https·//Wyyw docymentcioud orgldocuments/6580262-142050311162-Rep-1412102639 htmn. Peabody is decommissioning a nearby 

mine, so this is really a prime time to be transitioning to renewable energy and more energy efficient design, as the earlier federal administration 

was attempting to do with its Clean Power Plan, and our own state's related FEJA and CEJA legislation. However, if you open up the weblink 

(https·{IWyyw wsj com/articles/foresjght-energy-seeks-more-tiroe-for-bondholder-talks-after-mjssed-interest-gayment-11576269555? 

fbc!id=JwARJG0jeE a9RHUElbtjKmcP-LtyfAr1BVAbY ACB'MkcXWzygOaW5ENRgOf, it reads as follows, below: 

"PRO BANKRUPTCY DISTRESS 

Foresight Energy Seeks More Time for Bondholder Talks After Missed Interest Payment 

Foresight, the coal miner controlled by bankrupt Murray Energy, missed an interest payment in October 

By Soma Biswas 

Dec. 13, 2019 3:39 pm ET 

Foresight Energy LP, the coal miner controlled by bankrupt Murray Energy Corp., asked bondholders for more time to negotiate aner missing 
an interest payment and starting restructuring talks. 

The St. Louis-based company missed an interest payment of over lli mlllJon Oct. 1, starting the clock on a grace period that is scheduled to 
end at the end of the year. Now, Foresight is asking bondholders to give the company until the end of February. 

Foresight and Murray, both producers of thermal coat, have struggled to cope with declining demand in recent years as coal-fired power plants 
shut down around the country and suppliers switched to cheaper natural gas and renewables. Foresight has roughly 11.,3 billion of debt on I1s 
balance sheet. 

Foresight and Murray, both producers of thermal coal, have struggled to cope with declining demand in recent years as coal-fired power plants 
shut down around the country and supp ers switched to cheaper natural gas and renewables. Foresight has roughly 11.,3 billion of debt on its 
balance sheet. 

The company has given bondholders until Thursday to vote on the extension request. 

Foresight's bonds due 2023 last traded at close to 4 cents on the dollar last week. according to MarketAxess. 

Murray Energy. which acquired a majority stake in Foresight in 2015 for ll.i billion filed for bankruptcy in October as declining coal sales and 
export prices and high interest on debt choked off the company·s cash flow. 

In November. Foresight reported a 38¾ decl.ne In ooal sales for the most recent quarter compared with the same period last year, 
Foresight is working with Jefferies LLC and Paul Weiss Rifkmd VVharton & Garrison LLP on restructuring talks, according to people familiar with 
the matter 

Foresight and Paul We,ss didn't respond to requests for comment. A spokesman for Jefferies declined to comment." 

Thank you to you and the other EPA staff for reviewing the many factors and details of this case, and its place in the bigger picture of a clean 
energy transition for our state, m the context of broader considerations like the Paris Agreement (Or its update) and IPCC reports 
(https 11Wyyw 1pcc cblceportSL). 

Sincerely. 

Sabrina Hardenbergh 
1 Hardenbergh Road 
Carbondale, IL 62902 
616-549-2608 (landline) 
sabrjna@mIdwest net 
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••••• original Message ..... 
From: "EPA.PublicHearingCom" 
Sent: Jan 23, 2020 2:05 PM 
To: Sabrina Hardenbergh 
Subject: RE: (Externaq Pond Creek Mine, IL0077666 

Ms. Hardenbergh, 

Thank you for submitting your comments regarding NP DES Permit No. ll0077666. The email below and its linked information will 

be entered into the hearing record as Exhibit 388. However, the link you included to the WSJ website only allows subscription 

access, so if you want that particular article included in the record for review, I will accept your submission of the article to this 

email address within three calendar days. If it is not received by midnight on Sunday, January 26, 2020, Agency staff will not have 

that specific information available as part of the permit hearing record. 

Thank you, 

Christine Zeivel 
Hearing Officer 

Illinois EPA 
217.524.1628 

From: Sabrina Hardenbergh <sabrina@midwest.net> 

Sent: Friday, January 17, 2020 3:51 PM 
To: EPA.PublicHearingCom <EPA.PublicHearingCom@lllinois.gov> 

Subject: [External! Pond Creek Mine, IL0077666 

Barb Lieberoff 
Mail Code #5, RE: Pond Creek Mine NPDES 
Illinois EPA 
1021 North Grand Ave. East 
P.O. Box 19276 
Springfield, IL 19276 

Re: Pond Creek Mine, IL0077666 

Dear Barb Lieberoff· 

Over the past year and a few months, I have emailed the IEPA in opposition to the Pond Creek Mine, IL0077666. pipeline permit. 
wherein Williamson Energy LLC proposes to dump their coal mine waste water into the Big Muddy River and its tributary Pond Creek. I 
am emailing to oppose this again, plus I attended your public hearing on Dec.18.2019 in Marion, IL, in opposition to the pipeline 
permit. 

I hope you will continue to include my concerns indicated in earlier publications re Pond Creek M1ne's many violations and pending 
water pollution, as well as the problem that their coal becomes some of that burned in nearby Indian's power plants thal contributes to 
our regional air pollution and health problems: 
bttps·(JWww s1erraclub org/sites/Www sierradub org/files/sce/shawnee.groyp/ShawneeTra1lsPec201 SforWeb pd{ 
bttos·(IWww sjercaclub org/sjtes/Www sierraclub org1mes/sce/shawnee.groyp/ShawneeJra11sMar2019forWeb pdf 

Foresighl Energy, of which Williamson Energy LLC is a subsidiary. 1s in bankruptcy court, wherein their likelihood of remediating their 
pollution is in serious question. They already don't seem to be concerned about the many violations they've incurred discharging toxic 
chemicals into Pond Creek over the years they've been in operation, so why would you give them a permit to continue such acts? 
https•lf,Nww olcmarkets c.om/Qhpglhtml?id=13805068&gyjd=UCdjUnejEdjreEh (Note amendment, extending interest payment out 150 days; they're 
not solvent.) 
ht1os·11www otcmackets com/stock/FELPU/disdosure 
bUps·11www ws; comtactieles/toresigbl•e□ecgy.seeks•ro0ce•lime.for.boodb0lder.1a1ks.after-m1ssed•1□tecest•oayment.115zs2sgsss 

Please also consider the health cost to our medically under served. low.income community by the company's coal being used in our 
wider region, such as Indiana power plants. See for instance, health costs of the ooal mine oontinuing, contributing to regional air pollution 
(assuming Indiana bums some of our coal. bUP'{JWww toresjghl cqm1sa1es-markets/. hUps //www e;a goyJstate(analysjs php?sjd=IN). as welt as 
lhe water pollution of more specific focus in the permit application issue: 
SW Indiana 
https'lle,screen epa gay/mapper/ (lhe PM 2.5 coocentration has diminished in our region since the lime of the article's writing a year ago .. compare 
current maps to screen shot in bttps· //WWW sierrat;,fub org/sjJestwww s1erradub orglfiles/scelsbawoee. 
oroyp/ShawneeTcallsMar2019forWeb pd0 
httos·lly(Ww psc oWR:conteotJuoloads/2018105/coals-assaun-on-hvmao~ health pdf 
httos·/Jwww gem wiki/Calegocy Eacistinn r-oal nlanls in Indiana 
https·11www gem wjkj/Rockport Plaal 
hllos·tt«trw oem wikl/Gibsoo Generating Station 
httos·llwww gem wiki(Petersburo Geoerauno Slalion 
S Illinois 
httos-/fwvffl gem wiki/Baldwio Energy Station 
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httos·JJwww oem wiki/Madoo Plan! <exislino1 
b1Jps·11www gem wiki/Joopa Steam Plant 
We've long had lo lreal Black Lung disease and COPD in s. IL: https·IJWww sjh nei/about-us/hjstory-o[-
m. hUp.,,www shawneebeallh comlseNices/black-hma-orogcaml. hno•llvfww doh Hlinois gov/siles/defaultlfileslpublicatioa$1U •Couoties-COPP-
111716 pd[ 

Soulhem Illinoisans musl deal with the flood and olher climate change weather-related costs that harm agricultural land and health. Similar to lhe 
Deception Dossiers (re oiUdimate change), coal knew too .•. hUps·llWww huttpost com/entrylcoat-industry-djmate-
maoge n 5dd6bbebe4b0e29d7280984[?gyccgunter:)&(bdjd=iwAR2sMxeEnL0841EPe2zGMPpjemRV-0y7 1OCRHlc58 isMk Gc8acjC51p3yM 

I personally would like to be able to enjoy wildlife viewing along the Big Muddy since I frequent places like Little Grand Canyon just above it. I have 
canoed on the river too, but I'm not sure that this is safe. II would be a shame if our national bird, the bald eagle, were diminished by lack of food or 
poisoned food (fish) in the Big Muddy River. I believe this is a federal offense to damage our national bird. Don't allow the mine to do so. 

Also, following the health references above. given that previous coal mine air pollution has quite possibly been among contributing factors to my 
mother's Alzheimer's condition, which has taken a great financial and physical toll on me to be her caretaker. I am very angry that anyone would 
allow such socioeconomic and human health costs to be allowed to continue. The coal mining and power generalion pollute our air, and harm us 
all in myriad ways. 

You are supposed to be the Environmental Protection Agency, pul in place under President Nixon. despile our current federal 
administration's attempt to do away with its mandate. Please DO NOT PERMIT the Pond Creek Mine pipeline lo be built. and keep on 
top of the mine's other pollution violations. Maybe the mine should be decommissioned soon as other mines are doing elsewhere in the 
country so as to transition to cleaner energy sources. 

Sincerely. 

Sabrina Hardenbergh 
1 Hardenbergh Road 
Carbondale, IL 62902 
618-549-260B (landline) 
sabrjna@mjdwest net 

State of Illinois - CONFIDENTIALITY NOTICE: The information contained in this communication is confidential. may be attorney-client 
privilegeCI or attorney work product, may constitute inside information or internal deliberalive slaff communication. and is intended only 
lor the use of the addressee. Unaulhorized use. disclosure or copying of this communication or any part thereof is striclly prohibited and 
may be unlawful. If you have received this communication in error, please notify the sender immediately by return e-mail and destroy 
this communicalion and all copies lhereol, including all attachments. Receipt by an unintended recipient does nol waive attorney-client 
privilege, attorney work product privilege, or any other exemption from disclosure 
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also http://shawneegroup.blogspot.com 
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Cogie 618-549-4673 jane.cogie@gmail.com 
Vice Chair: Carla Womack, 
crusso 1957@yahoo.com 
Treasurer: Patty Weyhrich 
pweyhrich 7 I l@hotmail.com 
Secretary: John Magney 618-529-3194 
jmagney@siu.edu 
Program Committee: Jane Cogie, John 
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Jean Sellar 618-893-1379 
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Conservation Co-Chair, Shawnee National 
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Barb McKasson 
618-529-4824 babitaji@aol.com 
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Pond Creek Mine Pipeline Permit No. 456 and TMDL 
by Sabrina Hardenbergh 

"The purpose of the Water Management Pipeline and the diffuser is 
to discharge high concentrations of sulfites and chlorides .... There 
are no public water supplies near the Water Management Pipeline 
discharge; therefore, no adverse effects are anticipated. " 

--Foresight Energy. Pond Creek Mine, permit application No. 456 

You might have easily missed notice of the recent public hearing and 
comment periods for the Pond Creek Mine Pipeline Permit No. 456 
and draft report for the Big Muddy Watershed Total Maximum Daily 
Load (TMDL), given IDNR did their typical scheduling, concurrent 
with congressional debates, elections and holidays. However, Chris 
Cline and Bob Murray are furthering their Foresight Energy enterprise 
with plans to pipe process and mine infiltration water from their 
longwall coal mine 12 miles across farmland, streams, federal wildlife 
land, under roads, past homes, and into the Big Muddy River. 
Presently the waste water has been discharged into a nearby tributary 
of Pond Creek; Pond Creek has been 303(d) listed for high chloride 
levels. Review the mine's repeated EPA non-compliance or violations 
for its three discharge points on the perimeter of the mine site, 
wherein high chloride and sulfate levels are recurrent issues. The 
high-sulfur coal gets sold to foreign countries to offset financial asset 
and debt juggling; millions of gallons of polluted water could soon be 
dumped into the river near Zeigler, Illinois, where it then meanders to 
Murphysboro, Oakwood Bottoms (by Little Grand Canyon and 
Inspiration Point), and the Mississippi River. 

Basically, the Foresight Energy aka Williamson Energy aka Mach 
Mine aka Pond Creek longwall coal mine floods with mine infiltration 
water from the overlying sandstone. The company chose to invest 
hundreds of millions of dollars to develop such a site that puts 
underground miners' safety at risk, and that causes environmental and 
property risk to properly hold back polluted water; IDNR permitted 
the initial mine. The average 2,237 mg/L chloride and 1,940 mg/L 
sulfate concentration of this water exceeds quality standards allowed 
to be discharged into receiving waters. Approximately 2. 7 million 
gallons of water are pumped from the mine daily, and this may 
increase to 3.5 million gallons. While the application admits chloride 
and sulfate issues, nothing is said of other toxic trace elements 
potentially found in Herrin coal, that might end up in the infiltration 
water. Oxidizing coal particles in water reduce the oxygen available 
for invertebrates like mussels, with damages up (Continued on Page 2) 
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(Pond Creek Mine Pipeline, Continued from Page I) 

the food chain, and water quality for local mussel and fish diversity are of concern on the Big Muddy River. 
The application denies acidic impact to the river, yet such water pollution is common with coal mining, and the 
Pond Creek Mine has had non-compliant pH discharge levels. Acid mine drainage from high sulfur coal mining 
contaminates drinking water, disrupts aquatic plant and animal growth and reproduction, and corrodes 
infrastructure such as bridges and culverts (and by inference, pipelines); we know this from Appalachian mining 
and our own Will Scarlet Mine debacle. Foresight has incurred such problems, including its Hillsboro Deer Run 
mine (also recently offloaded because of a combustion event and unrecoverable buried equipment). Foresight 
proposes water go to water holding cells on the mining site (and possibly to their preparation plant or slurry 
impoundment), and then through the pipeline and diffuser to a "mixing zone" in the Big Muddy River. 

Transcripts and news articles of the October 23rd public hearing document complaints of minimal notice, 
speaking and research time for those concerned about the pipeline permit and the larger coal industry 
operations. People are concerned about drop in the water table impacting their ponds and wells, high chloride 
and sulfite levels' impact on human and wildlife health, impact to outdoor recreation (canoeing, kayaking, 
fishing), and the overall impact of the coal industry to climate change and economic imbalances. In reviewing 
the company's application. maps. and their correspondence with IDNR, a little more geographical detail was 
added to the paperwork, and the pipeline plans changed to boring under roads and streams instead of cutting 
through them. However, the updated Foresight application superficially accounts for environmental impact in 
the immediate pipeline construction zone, and it largely ignores the project's impact to the Big Muddy River 
and its surrounding watershed habitat. Foresight admits earlier violations in its application, including poor water 
quality ( e.g., acidic, high iron, aluminum, manganese, chloride, black water/coal fine, drilling fluid, ammonia/ 
nitrogen, dust suppressant, possible asbestos, etc.), inappropriate discharges into wetlands and streams, coal 
waste in ditch, inappropriate or lack of water monitoring, gob pile gullies, and pipe breakage. Such issues do not 
prompt confidence in a safe pipeline project; instead, Foresight seems to be taking advantage of the recent 
federal administration's repeal of the new Stream Protection Act and weakening of EPA Acts and Rules. 

"When coal is mined.fresh sulfur-bearing minerals in the coal and rocks are exposed to air and water. The 

resulting chemical reactions produce sulfuric acid and precipitates. The acid water flowing from coal mines. if not 
treated, can damage lifeforms in the receiving streams. The iron and sulfate precipitates often discolor stream beds 

with yellow and orange stains. In a similar manner, when burned, sulfur escaping in the flue gases can combine 
with water in the atmosphere to produce acidic precipitation ("acid rain'?. For the same reasons, burning high

sulfur coal can be corrosive to the metal equipment used in a power plant. " -- WV Geological & Economic Su,vey 

"The negative impacts of acid mine drainage are high levels of dissolved solids, especially iron, sulfates, chlorides, 

and manganese associated with the mine drainage." -- !EPA 

Some of us possibly remember the poor condition of the Big Muddy River a few decades ago before it became 
somewhat more cleaned up. However, significant sections of the Big Muddy and Pond Creek are still 303(d) 
listed for pollution problems. In 2012, the Big Muddy was still a Priority 1 on the 303(d) list for cleanup, 
whether sulfates, fecal matter, or other water quality problems. Its tributary Pond Creek had high chloride 
levels, near Foresight's mine. Another tributary, the Middle Fork Big Muddy near Foresight's Sugar Camp 
mine, also has been 303(d) listed for chloride. In 2004, the Big Muddy River had low pH and Dissolved 
Oxygen, and too much manganese and sulfate, attributed to local coal mines impact on groundwater. Earlier 
reports indicate exposed gob piles in Franklin County coal mining impacted the Big Muddy and its fish with 
acid runoff. The federal government attempted to change the forest habitat in the lower (Continued on Page 3) 
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Oakwood Bottoms to improve habitat for endangered and threatened wildlife species, and the area has been a 
fishing and canoeing or kayaking recreation area. This river and wetland habitat support bald and golden eagles, 
river otters, bats and other endangered. threatened and protected wildlife species. High chloride levels are no 
help to the water resistance ofriver otter's fur, and the food chain for otters (which are making a comeback); 
aquatic wildlife and eagles could diminish from the chloride and sulfite pollution. Foresight's pipeline 
application does not indicate how they intend to protect such species. 

While the public comment period for Foresight's pipeline already passed on November 2nd, a public comment 
period on a related draft report on Total Maximum Daily Load (TMDL) for the Big Muddy River watershed is 
open until December 15th. Directions to write a comment to Abel Haile, Manager, Planning (TMDL) Unit 
Watershed Management Section, Bureau of Water, Illinois Environmental Protection Agency 1021 North Grand 
Avenue East, P.O. Box 19276, Springfield, IL 62794-9276, Abel.Haile@illinois.gov, are here. Copy your 
comment to the pipeline public comment emails too, dnr.mmlrd@illinois.gov, and nick.sandiego@illinois.gov. 
with subject line "Permit Application No. 456, Williamson Energy, LLC, Pond Creek Mine, Williamson 
County." If a site is 303(d) listed, no additional loadings are to be permitted until the waterbody is delisted; 
however, shenanigans are happening with the 303(d) listing and TMDL. The draft report indicates that parts of 
the Big Muddy River (IL_N-11 - Sulfates) and its tributary Pond Creek (IL_NG-02 Chloride) by the mine can 
be delisted, with the aid of a new TMDL calculation method that adjusts for seasonal/periodic water flow 
variation. Thus, Pond Creek's periodic high concentration of chloride becomes mathematically "diluted" with 
other seasonal measurements, even though periodic high concentrations during dry seasons may impact aquatic 
life. Interaction of varying combinations of water quality variables like sulfate, pH, and temperature is unclear. 
Pond Creek has been 303(d) listed for chloride in 2016, 2014 and 2012 reports, concurrent with Foresight's 
nearby mine operation, and the mine has repeatedly violated chloride discharge levels. The explanation of the 
math focuses the reader on fecal matter examples, deflecting attention from the sulfate, chloride, manganese and 
pH violations from mining. Yet the strategy to delist sulfite and chloride impairments may now "legitimate" 
permitting Foresight to pollute the waterways with the very delisted items, when they should be denied the 
pipeline permit and continue to be monitored for chloride, sulfites, and other TMDL violations (and possibly 
shut down). The pipeline shunts the TMDL problem down river, to the edge of the TMDL reporting area, 
pushing the impact off on areas of the Big Muddy River that have been improved. One wonders about industry 
and government collusion in the concurrent adoption of new TMDL sampling and calculations and the 
expensive and invasive pipeline project. Foresight just closed their Hillsboro mine after an incident, so they 
continue financial asset and debt management with sale of their more productive mines' coal to foreign buyers, 
helped by the recent lenient federal administration, and possibly the state of Illinois with this pipeline permit. 
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WINTER 2018/2019 SIERRA CLUB PROGRAMS: 
Note: Access Carbondale Township Hall (217 E. Main) via REAR entrance, a green door in the alley, across 
from Rock Hill Baptist Church (at Monroe and Marion Streets). The front door is locked! FREE and open to the 
public. Refreshments and socializing before and after meeting. 

Thursday, December 13, 2018 
6:15 pm: Member & Guest Potluck 
7:00 pm to 8:15 pm: Reflecting Back on 2018 and 
Looking Forward to 2019 - Join us for a year-end 
discussion of our activities this past year and priorities for 
projects to pursue in the coming year. 
Location for both potluck and meeting: Carbondale 
Township, 217 E. Main Street 

Thursday, January 17, 2019, 7 pm 
Title: Solar for Southern Illinois Energy Forum: Reaping 
the Benefits of the Future Energy Jobs Act for Rooftop 
and Community Solar Projects 
Presenters: Rebecca Judd, Sierra Club Illinois Clean 
Energy Advocate and Scott Allen, Citizens Utility Board 
Location: TBD 
5 pm Dinner: location TBA 

Thursday, February 21, 2019, 7 pm 
Title: Unpacking the 2018 Intergovernmental Panel on 
Climate Change Report 
Presenter: Prof Justin Schoof, SIUC Dept. of Geography 
& Environmental Resources 
Location: Carbondale Township, 217 E. Main Street 
5 pm Dinner: location TBA 

Volunteers Needed to Help Protect Shawnee National Forest 
Protecting Shawnee National Forest involves frequent communication with the Forest Service, research on 
issues, and educating others about those issues. We especially need help in keeping oil and gas wells out of 
the forest - including fracking wells. Please contact Barb at babitaji@aol.com if you are interested in helping 
in any way. 

The Illinois Chapter Sierra Club's Frack Fight Team is steered FYI, to receive more timely alerts from 

by Terri Treacy (terri.treacy@sierraclub.org). the Illinois Chapter of the Sierra Club, 

To receive periodic updates and communications from local sign up online at their state website: 

and national Sierra Club, become a member of Illinois httns:/ /secure.sierraclub. org/si te/S PageN a 

Chapter's Frack Fight Team: vigator/Chauter/il newsletter signun.html 

httQ://action.sierraclub.org/site/Surve~?ACTION REQUIRED ; j sessionid==84420 F4C49 A5 A8CD264E l 

=URI ACTION USER REOUESTS&SURVEY 1D,..138181 E3C3Fl3 I E25.anu205a 

Call for articles and photographs for Shawnee Trails! The next issue will be published in March. 
Please send your Word, PDF or JPG files to sabrina@midwest.net by February 4th. 

Shawn.;e Trails. Dt.>cembt·r 2018 - Fcbruc1ry 2019 



R03785

WINTER 2018f2019 SHAWNEE GROUP SIERRA CLUB OUTINGS 

Rim Rock and Garden of the Gods Hike, Sunday, December 2, 2018 
We will meet in the Murdale Shopping Center parking lot in Carbondale near the Murdale sign before 10 
am. We will then travel together south of Harrisburg to the Rim Rock National Recreation Trail and the 
Garden of the Gods Recreation Area. They are both scenic, unique-sites with beautiful views. We will do 
approximately I-mile hikes at each site. Wear appropriate hiking shoes and bring water and a hiking staff. 
To sign up for the hike, call Steve Eberhart at 618-967-8690. The hike may be cancelled if no hikers have 
signed up prior to December 2. 

Giant City.Red Cedar Trail Hike, Sunday, January 6, 2019 
Meet at the Giant City Visitor's Center before 10 am. This will be a moderate hike of 3 miles. We will see 
bluffs and other beautiful views in Giant City State Park. Resolve to start your new year out right by hiking 
and experiencing nature. Be sure to wear appropriate clothing and hiking shoes. You must call Bob Mulcahy 
at 618-942-6342 to go on this hike. 

Jackson Hollow-Hike, Sunday, February 24, 2019 
Meet at Murdale shopping center in Carbondale (by the Murdale sign) before 9:30 or at the Marion Rural 
King parking lot (near the trailers/farm implements) before 10 am. The Jackson Hollow Natural Area 
features incredible rock fonnations and rare plant species. We will hike along the bluff lines on the north 
and south sides of the hollow. It will be a moderately difficult hike of about 3 miles. We may have to cross 
over downed trees and water. Wear appropriate hiking shoes and bring water. You must call Kevin Rohling 
at 618-694-81 SO in order to attend this hike. · 

*** 
High Quality Natural Areas Need Your Help: Helping to Preserve Rare Native Plants 
Shawnee Group Sierra Club is working with Illinois DNR to protect some of the highest quality natural 
areas in Illinois from non-native invasive plants (NNIS). Currently, we are focusing on Fem Rocks Nature 
Preserve. To save these areas from being overrun by invasive species and to protect the rare and beautiful 
native plants, we need lots of help. Each outing Will include introductions and orientation on the invasive 
plants and safety measures. 

Fern Rocks Nature Preserve iii Giant City State Park, Saturday, December 8 2018, 1:00 - 4:00 PM 
Meet at Giant City Visitor's Center in Makanda- about six miles south of Carbondale. We will also meet 
people who need transportation at the SIU arena parking lot at NOON, if you contact us at least by noon two 
day~ before the event. 

Bring a water bottle and work gloves (if you have some). We will provide work gloves to those who need 
them, plus snacks. Wear appropriate clothing, including closed toe sturdy shoes and long pants and sleeves. 
IDNR will ·provide orange vests. 

Contact: Barbara McKasson, certified Sierra Club Outings Leader at 618-529-4824 or Email at 
babitaj i@aol.com or Text 618-534-7440. 

Piasa Palisades Group Outings Chair: 
Carol Klinger, 618-288-5506, ciklinger@yahoo.com 
http://www.sierraclub .org/illinois/piasa-palisades 

Eastern Missouri Group Outings Chair: 
Doug Melville, 636-288-1055 
douglas.k.melville@gmail.com 
http://sierraclub.org/missouri/eastem-missouri 

Future Outings TBA: 
Updates listed on our or Illinois Chapter websites: 
http://www.sierraclub.org/illinois/sha wnee 
http://il linois.sierraclub.org/calendar 

Other short notice outings and events may be 
announced on our Facebook page: 

https://www.facebook.com/S ierraCl ubShawnee 

Shawnee J'ra 1I~ . Dcecmbt·r 2018 - February 2019 Page: 5 
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Dear Governor-Elect Pritzker 
By Barbara McKasson, Consen,ation co-chair 

Illinois Chapter Sierra Club endorsed JB Pritzker for Governor and worked hard to help elect him. Now is the 
time to speak up for the trees, wildlife and environment. .. and for the Illinois Department of Natural Resources 
(IDNR). You may have read Les Winkeler's excellent open letter to Pritzker that was in The Southern on 
November 9th that addressed the need to rebuild IDNR, which has been decimated by years of budget cuts and 
sweeping of funds meant for the agency. Now it is our tum to add our voices to support increased funding of 
IDNR and increased concern for the wildlife and natural resources that IDNR has a mandate to protect. So 
let's start sending Emails and Facebook messages to JB to let him know how much we care about those special 
places, plants and animals. Offered here are some facts, arguments, perspectives in support of greater funding 
for IDNR that may help get you thinking of what you would like to include in your letter to the Governor-Elect. 

► At what points - besides tax time ~ do people really feel the state government affects them? How about 
when they can spend a Sunday afternoon with their whole family taking a walk in a state park or when 
their child comes home from a school field trip excited about seeing salamanders under a log, a long 
snake skin or crayfish in a stream. Those great experiences are possible only when there is money to 
maintain those trails or to pay a site interpreter. Please increase IDNR funding to maintain our state 
parks and to hire more full-time site interpreters. There are currently only seven full-time site 
interpreters in the whole state! 

► The IDNR has a mandate to protect our natural resources, not encourage exploitation by corporations to 
mine or drill on our public lands. I urge you to appoint a biologist as Director of IDNR and highly 
qualified professionals for the departments within IDNR to make sure the agency does not lose sight of 
its primary mission. 

► As Les Winkeler points out in his November 9th article in The Southern, each wildlife and fisheries 
biologist is currently covering five or six counties and each conservation police officer covers several 
counties. This makes it very difficult to protect the wildlife and the natural resources from damage. I 
urge you to fully staff the Illinois Department of Natural Resources so our parks and wildlife will be 
adequately protected. In fact, our most popular state park, Starved Rock, is being loved to death, and 
sorely needs more staff to make sure it does not die a slow death, which is where it is headed. 

► Site superintendents are stretched so thin that they must shuttle between two, five or even twelve sites, 
with maintenance workers and volunteers left to greet the public and make sure public property is not 
damaged. This is abuse - of our parks and of the superintendents, who do their best to fulfill the 
demands of an impossible job. I urge you to hire enough site superintendents so that one superintendent 
does not have to oversee more than one major state park and so that each major state park has its own 
superintendent. 

► Mr. Pritzker, we know you are concerned about childhood education, but how familiar are you with the 
gaping hole in our children's education and well-being, which is now called "nature deficit disorder." 
The iGeneration is so glued to their iphones and other screens that most of them hardly ever play outside 
and are increasingly disconnected from nature. An increasing number of studies have shown that this is 
resulting in a generation of kids that have trouble navigating their physical environment, have trouble 
with dexterity, and have increased anxiety and decreased attention span. You can help solve this 
problem by increasing the budget for parks, open spaces and environmental educators and park site 
interpreters. 
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► I urge you, Mr. Pritzker, to make a New Year's Resolution to not sweep any funds from the Open Space 
Lands Acquisition and Development Fund (OSLAD) and the Natural Areas Acquisition Fund (NAAF). 
OSLAD helps local governments acquire, protect and manage public parks and open space, which is a 
state-financed grant program. NAAF money is for acquisition, preservation and stewardship of natural 
areas, including high quality natural communities, habitats for endangered and threatened species and 
natural heritage sites. Since Illinois is 481h out of the 50 states in amount of publicly accessible state and 
national lands per capita, it is evident that we need to spend OS LAD and NAAF funds for their intended 
putpose. 

► I urge you to suspend bobcat hunting until scientific studies determine that there is a low risk of the 
species returning to protected list status. The hunting and trapping of bobcats is currently 
unconscionable since there is not sufficient scientific evidence to support it. 

► I urge you to bring stakeholders together to plan a comprehensive strategy to protect Monarch butterflies 
in Illinois. Having the Illinois Department of Transportation planting and preserving milkweed is not 
enough, especially since roadways are dangerous areas for butterflies and other pollinators. We need 
cooperation between government and organizations to map out protected areas for planting and 
protecting milkweed for the larvae and nectar flowers for the adults. 

Illinois Legislative Contacts: CALL YOUR LEGISLATORS TODAY! 
State Dist. 109 Rep. David Reis: 618-392-0108 or 217-782-2087; www.davidreis.org 
State Dist. 115 - Rep. Terri Bryant: 618-242-8115; 217-782-0387; staterepterribryant@gmail.com 
State Dist. 116 - Rep. Jerry Costello II - 618-282-7284; 217-782-1018 Staterepcostello@gmail.com 
State Dist. 117 - Rep. Dave Severin - 618-440-5090; 217-782-1051; www.ilhousegop.org/contactseverin 
State Rep. 118 - Rep. Natalie Phelps Finnie - 618-253-4189; 217-782-5131; repphelpsfinnie@gmail.com 
Senate Dist. 55 Senator Dale Righter: 217-235-6033 or 217-782-6674 
Senate Dist. 58 - Senator Paul Schimpf: 618-684-1100; senshimpf58@grnail.com 
Senate Dist. 59 - Senator Dale Fowler: 618-294-8951; 217 -782-5509; senatorfowler59@gmail.com 
Governor Bruce Rauner: 217-782-0244, http://www2.illinois.gov/gov/Pages/ContacttheGovemor.aspx 
Speaker of the House Madigan: 217-782-5350; 773-581-8000; http://www.housedem.state.il.us 
Senate President Cullerton: 217- 782-2728; 773-883-0770: jculle1ton@senatedem.illinois.gov 

Congressional Contacts: CALL YOUR CONGRESSMEN TODAY! 
Senator Dick Durbin: 618-351-1122; 202-224-2152; http://www.durbin.senate.gov/ 
Senator L. Tammy Duckworth: (202) 224-2854; https://www.duckworth.senate.gov/ 
Representative Mike Bost: 618-457-5787; 202-225-5661; https://bost.house.gov/ 
Representative John Shimkus: 618-252-8271; 202-225-5271 ; https://shimkus.house.gov/ 

Shawnee Trail,. December 20!~ - February 2019 Page 7 I 
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Has Your Email Address Changed? 

To receive notification when the latest Shawnee Group newsletter is posted online, be sure to infonn the 
Group when you change your email address. Send email address updates to: jane.cogie@gmail.com 

Read current and past newsletters on our website: http://www.sierraclub.org/illinois/shawnee. The website 
also lists infonnation on upcoming local programs and outings, plus state and national Sierra Club issues. 

Leadership Opportunities 
Run for the Board! We need a few good women and men. Join the board of directors (the executive 
committee, also known as the ExCom) in overseeing the Shawnee Group's strategic direction and economic 
health. Board members meet monthly for about 2 hours. Board tenns are for two years. We are always 
interested in potential candidates. 

We need Hospitality team members 
Provide refreshments for one monthly meeting each year (2nd Thursday). Be the Hospitality Chair to 
organize refreshment providers and greeters OR Act as a greeter for a monthly meeting or welcome and 
assist our speaker OR Select and make reservations at a local restaurant for our monthly "Dinner Before the 
Meeting." Contact Jane Cogie, 618-549-4673 jane.cogie@gmail.com. 

Shawnee Group Sierra Club 
T-Shirts for Sale! 
Show your support for our local group's 
activities. For sale during our monthly 
meetings. 

Color: White logo on blue T-Shirt 
$15 Medium Large or X-Large 

2019 Sierra Club Calendars! 

Buy at our monthly meetings this fall. Or 
contact Barb McKasson (babitaji@aol.com). 
We also seek volunteers to sell calendars. 

Shawnee Trails. Dccembl·r 2Ul8 - February 2019 
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UARTERLY 
VP Pence: Another Dirty Secret Back Home Entering Our Backyard 
By Sabrina Hardenbergh 

Environmentally concerned southern Illinoisans have spoken up about the 
many problems of coal and the need to transition to renewable energy for 
many years. The recent federal repeal of EPA regulations intended to protect 
water, air, and our health, and the many fossil fuel proponents in top federal 
positions, is disturbing, to say the least. We fight in Springfield and 
Washington, yet we also need to look just across our state border at our 
neighbors' decisions that impact us. While reading yet another health 
research article on a topic of key interest concerning a relative, regarding 
PM 2.5 air pollution's relationship to Alzheimer's (a condition where many 
systemic or inflammation factors are of concern), the thought occurred to 
look up the air pollution maps on the EPA EJScreen. Particulate matter is 
also a factor in asthma, lung cancer, heart disease, diabetes, and premature 
birth; Illinois is among states with high PM 2.5. On the EJScreen map. 
southern Illinois is layered with even higher proportions of PM 2.5, ozone 
and other hazards. Upon zooming out, the PM 2.5 pollution appears to 
emanate from Evansville, Indiana. A Google search reveals coal power 
plants and a new pennit for a plant to liquify coal to gas. EPA EasyRSEI air 
data is discouraging too. Not recalling the expose of Evansville's air 
pollution health hazard being well known in southern Illinois, despite its 
being an Indiana Sierra Club Beyond Coal issue, some details follow. 

Seven coal fired power plants are within 40 miles of Evansville. In 2014, the 
Center for Public Integrity examined two large toxic air release and 
greenhouse gas emissions databases. A third of toxic releases come from a 
top l 00 out of 20,000 power plants, factories and other sources. Twenty-two 
"Super Polluters'' appeared on both lists. Four Super Polluters are in 
southwest Indiana, home to 5 of Indiana' s 6 coal fired power plants. The 
study found that more toxic pollution from utility coal plants was sent into 
the air within 30 miles of Evansville than around any other mid-sized or 
large American city, which also is impacted by air pollution from other 
manufacturing. The 6 Indiana power plants made a quarter of Indiana air 
emissions, and within its 7 most southwestern counties, three-quarters of the 
air pollution recorded in the inventory came from the 6 coal plants. A couple 
nearby Kentucky plants add to regional air pollution. Indiana ranks first out 
of 56 states/territories nationwide based on total highest toxic chemical 
releases per square mile, although part of the pollution is produced by 
manufacturing such as steel, aluminum and plastics production. Some coal
fired plants are being closed, but mostly in central Indiana. Indiana, then 
under Governor Pence, was among 27 states suing the federal government 
over the Clean Power Plan. Eight northeastern states sued the EPA for 
pennitting too much air pollution in upwind Indiana and other coal mining 
and coal power plant states. 

By the Wabash River and 164, 25 miles northwest of Evansville, Gibson is 
Duke Energy's largest plant at 3.145 megawatts, (Continued on Page 2) 
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(Our Backyard, Continued from Page 1) 

the 4th-largest coal plant in the country by capacity. It released 2.9 million pounds of air pollutants in 2014, according to 
the toxics inventory, much of that sulfuric acid, contributing to the formation of fine particles, a lung irritant. Lead, 
arsenic and mercury, all neurotoxins, added up to 1,000 pounds that year too. Gibson was the 4th top greenhouse gas 
polluting site nationwide. 

Rockport Generating Station, with its nearly world record 1,038-foot stack, operated by Indiana Michigan Power, a 
subsidy of American Electric Power, tied for tenth-largest coal plant in the country. Spencer County ranks 23 for toxic 
releases among all United States counties in the EP A's Toxic Release Inventory, from AK Steel and this coal-fired power 
plant, which has non-compliance violations. In 1999, the EPA, environmental groups and eight states (not Indiana) sued 
American Electric Power for emissions at coal plants; settlement remains pending. 

Recently, although Indiana Department of Environmental Management denies significant impact, southwestern Indiana 
residents are also concerned about a new coal hydrogenation plant in Dale, IN adding to Spencer County and the region's 
pollution. Finely ground coal slurry mixed with hydrogen, heated to 450° C, yields hot gas, which then is condensed to 
liquid crude oil to fractionate into gasoline, middle oil, and heavy oil. Riverview Energy Corporation anticipates 
marketing 4.8 million barrels of low-sulfur diesel fuel, 2.5 million barrels of naphtha, and sulfur, made from 1.6 million 
tons of coal a year. This process can release hydrogen cyanide, phenols. cresols. carbonyl and hydrogen sulfides. 
ammonia. mercaptans, thiocyanides. aniline, arsenic, trace metals and various polycyclic hydrocarbons if mismanaged, 
risks for cancer, cardiac, endocrine, neurological and respiratory problems. 

AES Corp. 's Petersburg power plant, 40 miles northeast of Evansville, put more chemicals into the air in 2014 than all but 
eight other sites nationwide. Petersburg was 35th for greenhouse gases. The plant had multiple emissions violations. 

Warrick (Alcoa) and F.B. Culley (Vectran Corp.) coal-fired power plants are located 7 miles southeast of Evansville in 
Warrick County. Warrick power plant is also among the top l 00 toxic releases and greenhouse gas emissions in the 
nation, and has had many violations. F.B. Culley has also had violations . 

.. In Southwest 
India11a. ozone 
pollution is a 
problem during 
spring, summer, and 
early/all, whilejine 
particulate pollution 
may be a problem 
year-round. T7iese 
and other air 
pollutants can be 
hazardous to our 
health and 
environment. " 
Vanderburg Count}• 
Health Department 
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Vanderburg County Health Department acknowledges the health hazard of air pollution around Evansville, including 
posting alerts of days with high ozone and particulate matter. However, they do not say anything about the many area 
power plant sources. Instead they advise residents to reduce their own fossil fuel consumption by less vehicle, lawn 
mower and appliance use, insulating homes, and planting trees. They state that this upholds their mission to "insure that 
the citizens of Southern Indiana have healthy air to breathe. while not suffering hindered economic development due to air 
quality problems." Other websites report air quality, like the EPA's Air Now, Easy RSEI, and Weather Underground. A 
local group, Valley Watch, notes that air pollution monitors have often been down for "maintenance" when air pollution is 
high, lending to no alerts or documentation. Vanderburg had higher PM 2.5 levels than nearly 90 percent of U.S. counties. 
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SPRING 2019 SIERRA CLUB PROGRAMS: 
Note: Access Carbondale Township Hall (217 E. Main) via REAR entrance, a green door in the alley, across 

from Rock Hill Baptist Church (at Monroe and Marion Streets). The front door is locked! FREE and open to the 
public. Refreshments and socializing before and after meeting. 

Thursday, March 14, 2019 Program 7 pm 
Title: Discovering the Shawnee 
Presenter: Prof Gary Kolb, SIUC Cinema & Photography 
Department, Emerita 
Location: Carbondale Township Hall, 217 E. Main (back 
entrance) 
5 pm Dinner: Keeper's Quarters 

Thursday, April 11, 2019 Program, 7 pm 
Title: Regenerative Agriculture: The What, Where & Why 
Presenter: Kim Erndt-Pitcher, Habitat & Agriculture Programs 
Specialist, Prairie River Network 
Location: Carbondale Township Hall, 217 E. Main (back 
entrance) 
5 pm Dinner: Location TBA 

Thursday, May 23, 2019 Program, 7 pm 
Title: Molecular Evolution Research: What Is It, Why Is It 
Important, and Why Do Scientific Names Change Because of It? 
Presenter: Marisa Szubryt, SIUC Graduate Student in Plant 
Biology 
Location: Carbondale Township, 217 E. Main Street 
5 pm Dinner: location TBA 

Save the Date: Sunday, June 30, 2019 for a member-guest gathering, sharing a meal at Scratch Brewery 
in Ava. This event will replace our June Picnic. Details will follow, in our summer newsletter and the Shawnee 
Group of the Sierra Club Face book page. 

Volunteers Needed to Help Protect Shawnee National Forest 
Protecting Shawnee National Forest involves frequent communication with the Forest Service, research on 
issues, and educating others about those issues. We especially need help in keeping oil and gas wells out of 
the forest - including fracking wells. Please contact Barb at babitaji@aol.com if you are interested in helping 
in any way. 

Concerned about fracking? 
Contact Barb McKasson at babitaji@aol.com if you are 
interested to help. New bills to support in Springfield, include 
HB282 (fracking transparency bill) and HBl562 (People's 
Property Protection Act, concerning subsurface trespass), so do 
contact your legislators. However, Barb can alert you of'many 
action, outreach and planning opportunities that come up. 

FYI, to receive more timely alerts from 

the Illinois Chapter of the Sierra Club, 

sign up online at their state website: 

https ://secure. sierra club. org/si te/S PageN a 

vigator/Chapter/il newsletter signup.html 

:jsessionid- 84420F4C49A5A8CD264El 

E3C3 F 131 E25 .app205a 

Call for articles and photographs for Shawnee Trails! The next issue will be published in May. 

Please send your Word, PDF or JPG files to sabrina(il{midwest.net by May 6th. 
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SPRING 2019 SHAWNEE GROUP SIERRA CLUB OUTINGS 

Kincaid Lake Trail hike; Sunday, March 10, 2019, 10:00 AM 
Meet at the US Forest Service at 2221 Walnut in Murphysboro before l O am to carpool. This moderate hike 
ofup to 5 miles will offer views of Kinkaid Lake, rock ledges and a cave. Wear hiking shoes and bring 
water. Contact Bob Mulcahy at 618-942-6342, bobmulcahy29@yahoo.com, to sign up for the hike. 

Little Grand Canyon Hike; Sunday, April 14, 2019, 10:00 AM 
Meet at the Forestry Station at 2221 Walnut St in Murphysboro 
before 10 am to carpool to this moderate hike. We will hike along 
the upper trail and then down and through the canyon. We will 
also see views of the Big Muddy river valley. Bring water, hiking 
staff, and hiking boots. Contact Steve Eberhart at 618-967-8690, 
eberpsy@icloud.com, to sign up for the hike. . 

Jackson Hole and Double Branch Hole bike; 
Sunday, May 5, 2019, 9:30 AM 
Meet at the Murdale shopping center in Carbondale by the 
Murdale sign before 9:30 am or at the Marion Rural King 
parking lot before 10 am. This moderate 3-mile hike will 
go through two natural areas of the Greater Shawnee Hills. 
We will see cliffs, valleys and waterfalls. Call Kevin 
Rohling at 618-694-8f50, kgr7998@gmail.com, to 
sign up for ,the hike. 

*** 
Service Outings - Native Plant Rescue Team 

Shawnee Group is committed to Helping rid high-quality natural areas of non-native invasive plants (NNIS) 
that are threatening to out-compete the natives, many of which are -threatened, endangered or rare. 1n 
particular, we have been holding invasive pulls and lopping at the Fem Rocks Nature Preserve (Trillium 
Trail) and at LaRue - Pine Hills area in Shawnee National Forest. 

Because our ability to hold these service outings depend so much on the weather and condition of the 
ground, we cannot nail down dates very far ahead. Thus, if you are interested in participating, please 
contact us and we will put you on our Email list to be notified when we do set dates. Please respond to Barb 
to be on our Native Plant Rescue Team with your name and Email address. 

Contact Barb by phone at 618-529-4824 (voice mail) OR by text only to 618-534-7440. 

Piasa Palisades Group Outings Chair: 
Carol Klinger, 618-288-5506, ciklinger@yahoo.com 
http:/!www.sierraclub.org/illinois/piasa-palisades 

Eastern Missouri Group Outings Chair: 
Doug Melville, 636-288-1055 
douglas.k.melville@gmail.com 
http://sierraclub.org/missouri/eastem-missouri 

Future Outings TBA: 
Updates listed on our or Illinois Chapter websites: 
http:l/www.sienaclub.org/illinois/shawnee 

http://illinois.sierraclub.org/calendar 

Other short notice outings and events may be 
announced on our Facebook page: 

https://www.facebook.com/SierraClubShawnee 
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Spring 2019 Monarch Team News 

Reports indicate increased monarch hibernation in 
Mexico, according to a recent World Wildlife Fund 
survey. However, they also warn that monarch butterflies 
continue to face threats such as climate change, forest 
degradation in Mexico, and milkweed depletion along 
their migratory route. 

Photo by Terry Foster, Master Naturalist/Master 

"Pollinators- Through the Artist's Eye" ART SHOW Coming to Carbondale in June! 

It won't be long until Monarchs that overwintered in the forested mountains of Michoacan, Mexico start 
making their way northward. In mid-April, when weather warms, we'll start seeing their orange and back 
wings flitting above our greening meadows. 

For butterflies and other pollinators, June is high season. Milkweeds, wildflowers and home gardens are in 
full bloom; a veritable nectar feast and procreation party. 

June is the perfect time to celebrate pollinators! 
In collaboration with Carbondale Community Arts, 
we are putting on an art show, 
"Pollinators~ Through the Artist's Eye". 
Drawings, paintings, photography, fiber art and 
sculpture by local artists and students will on exhibit 
during June at CCA's, Gallery 304, located at 
304 W. Walnut. The show is made possible by a grant 
from the Illinois Sierra Club and generous in-kind 
donation from CCA. 

Please watch for the show flyer with specifics about 
entering the show, and info on the opening reception, 
workshops and lectures on the life cycles and 
conservation of pollinators in the on-line CCA 
newsletter, www.carbondalearts.org. 

Kathy Belletire 
KBelletireArt@gmail.com 

--
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URGENT!! Will Illinois Be a Leader In Easing the CLIMATE CRISIS? YOU DECIDE! 
By Barbara McKasson 

Illinois Chapter Sierra Club and hundreds of environmental, healthcare, consumer, faith-based, community, and 
environmental justice groups plus businesses have joined together as the Illinois Clean Jobs Coalition to up the 
ante on fighting against the worst consequences of our human-caused climate crisis. We partnered to pass the 
Future Energy Jobs Act of 2016, which has led to a winning solar and energy efficiency industry. Now we are 
raising the level of our game to pass the new Clean Energy Jobs Act (CEJA). 

The finer details of CEJA are still being worked out, but the "Clean Energy Jobs - Tech" bills have been 
introduced in both the Illinois House (HB3624) and the Illinois Senate (SB2 l 32). Rep. Ann Williams is the 
main sponsor in the House, and Senator Cristina Castro is the main sponsor in the Senate. There are a good 
number of legislators signed on as co-sponsors of the bills, but more are needed to help move the bills along in 
the process. We need you to educate your legislators now. 

The recent Intergovernmental Panel on Climate Change (IPCC) "Special Repo1t on Global Warming of 1.5° C" 
is strongly urging all earthlings and governments to take immediate action to keep earth from warming to 1.5° C 
above pre-industrial levels to avoid many dire consequences, and that the pledges made in the Paris COP2 l 
Agreement is insufficient to meet the "below 1.5° C" goal. The report warns that to stabilize global temperatures 
at any level requires us to reduce net CO2 emissions to ZERO! Earth has already warmed by I° C and the 
current rate of warming is 0.2° C per decade. We have LESS THAN TWELVE YEARS TO GET DOWN TO 
ZERO NET CO2 EMISSIONS! 

The Clean Energy Jobs Act will repower Illinois equitably with the following goals: 

• Power more than 4 million homes and lower electricity bills while pushing back against harmful federal 
attacks on clean energy. 

• Create more than $30 billion in new private investment in Illinois through incentives. 
• Expand access to clean energy careers, build community wealth, and improve air and water quality, 

leading to healthier communities. 
• Reduce pollution from transportation by increasing electric vehicles and support systems, and cleaner, 

more convenient public transportation. 
• Decarbonize the electric grid. 
• Prioritize jobs and economic opportunities, especially for economically disadvantaged and minority 

communities. 

HOW YOU CAN HELP 

1. Find your State Representative's and Senator's contact information on the list on page 7 OR go online 
at www.illinoispolicy.org/maps and type in your address. 

2. Call their offices and ask them to co-sponsor the Clean Energy Jobs Act - HB3624/SB2 l 32. 
a. State your name and let them know you live in their district. 
b. Say you want your Rep/Senator to co-sponsor HB3624/SB2 l 32, the Clean Energy Jobs Act. If 

they are already a co-sponsor, thank them for co-sponsoring. 
c. Let them know your personal concerns if you want to - don't be shy! 

Note: Gov. Pritzker signed Illinois onto the U.S. Climate Alliance, and he supports the CEJA bill. 

Page 6 ' 
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REGISTERING YOUR SUPPORT FOR ENVIRONMENTAL LEGISLATION 

We hope you will join us in Springfield for the following Spring 2019 Lobby Days. Each one focuses on 
legislation targeting specific high priority environmental issues: 

► Conservation and Nutrient Pollution Lobby day - March 13: To express your support for 
conserving our water and protecting it from nutrient pollution, such as from CAFOs and other 
agricultural practices. 

► Water & Toxics Lobby Day - April 10: To forward legislation on lead service line replacement, 
water infrastructure, and more. 

► Clean Energy Lobby Day -- May 9: To support sustainable energy and jobs created from its 
infrastructure. 

Opportunity for Constituents in IL Senate District 59 (Dale Fowler) and IL House District 117 (Dave 
Severin) or 118 (Patrick Windhorst): GRASSROOTS VOLUNTEER LOBBY TEAM VACANCIES: 
If you are a constituent of Dale Fowler and either Dave Severin or Patrick Windhorst and are interested in 
lobbying these legislators in their in-district offices on Sierra Club environmental legislative priorities, 
please contact the Shawnee Group Chair, Jane Cogie (see contact information below). 

The aim in pushing to fill these vacancies is to ensure state legislators hear about our top environmental bills 
face-to-face from their constituents. 

Lobby team members need not have previous lobbying or policy experience. We provide them with basic 
lobby training and a briefing on priority bills. To volunteer for this position, you need only to be a strong 
communicator and be willing to attend trainings and schedule and attend lobby visits. 

For more information on the three spring lobby days or the in-district lobby team openings for Senate 
District 59, please contact Jane Cogie, Chair, Shawnee Group of the Sierra Club (618-713-7024; 
jane.cogie@gmail.com). 

Illinois Legislative Contacts: CALL YOUR LEGISLATORS TODAY! 
State Dist. 109- Rep. Darren Bailey: 618-665-4109 or 217-782-2087; http://www.ilhousegop.org/contactbailey 
State Dist. 115 - Rep. Terri Bryant: 618-242-8 l l 5; 217-782-0387; staterepterribryant@gmail.com 
State Dist. 116 - Rep. Jerry Costello II: 618-282-7284; 217-782-1018 Staterepcostello@gmail.com 
State Dist. 117 - Rep. Dave Severin: 6 l 8-440-5090; 217-782-1051; www .ilhousegop.org/contactseverin 
State Rep. 118 Rep. Patrick Windhorst: 618-294-8703; 217-782-5 l 3 l ;www.ilhousegop.org/windhorst contact 
Senate Dist. 55 - Senator Dale Righter: 217-235-6033; 217-782-6674; dalerighter.com/Contact 
Senate Dist. 58 - Senator Paul Schimpf: 618-684-1 l 00; senshimpf58@gmail.com 
Senate Dist. 59 - Senator Dale Fowler: 618-294-895 l; 2 l 7-782-5509; senatorfowler59(i:v,gmail.com 
Governor JB Pritzker: 217-782-6830; https: //www2.illinois.gov/sites/gov/contactus/Pages/default.aspx 
Speaker of the House Mike Madigan: 217-782-5350; 773-581-8000; mmadigan@housedem.state. ii. us 
Senate President John Cullerton: 2 l 7-782-2728; 773-883-0770; jcullerton(~senatedem.illinois.gov 

Congressional Contacts: CALL YOUR CONGRESSMEN TODAY! 
Senator Dick Durbin: 618-351 -1122; 202-224-2152; http://www.durbin.senate.gov/ 

Senator L. Tammy Duckworth: (202) 224-2854; https://www.duckwo11h.senate.gov/ 
Representative Mike Bost: 6 I 8-457-5787; 202-225-566 l; https://bost.house.gov/ 
Representative John Shimkus: 618-252-827 l; 202-225-527 l; https://shimkus.house.gov/ 

Shawnee Trail~, l\·1arch - !\:lay 2019 Page 7 
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Has Your Email Address Changed? 

To receive notification when the latest Shawnee Group newsletter is posted online, be sure to inform the 
Group when you change your email address. Send email address updates to: jane.cogie@gmail.com 

Read current and past newsletters on our website: http://www.sierraclub.org/illinois/shawnee. The website 
also lists information on upcoming local programs and outings, plus state and national Sierra Club issues. 

Leadership Opportunities 
Run for the Board! We need a few good women and men. Join the board of directors (the executive 
committee, also known as the ExCom) in overseeing the Shawnee Group's strategic direction and economic 
health. Board members meet monthly for about 2 hours. Board terms are for two years. We are always 
interested in potential candidates. 

We need Hospitality team members 
Provide refreshments for one monthly meeting each year (2nd Thursday). Be the Hospitality Chair to 
organize refreshment providers and greeters OR Act as a greeter for a monthly meeting or welcome and 
assist our speaker OR Select and make reservations at a local restaurant for our monthly "Dinner Before the 
Meeting." Contact Jane Cogie, 618-549-4673 jane.cogie@gmail.com. 

Shawnee Group Sierra Club 
T-Shirts for Sale! 
Show your support for our local group's 

activities. For sale during our monthly 
meetings. 

Color: White logo on blue T-Shirt 
$15 Medium Large or X-Large 

- - -- - -- - - - -

a Olub Native Plant Sale! 
019, l-O,am-2pm 
are Pavilion, Rt . dale IL 
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Foresight Energy LP (Fonn: 8-K, Received: 12/20/2019 08:22: 10) 

UNITED STATES 
SECURITIES AND EXCHANGE COMMISSION 

WASHING TON, DC 20549 

FORM8-K 

CURRENT REPORT 

Pursuant to Section 13 or 15(d) of the Securities Exchange Act of 1934 

Date of Report (date of earliest event reported): December 19, 2019 

FORESIGHT ENERGY LP 

Delaware 
(State or Other Jurisdiction 

of Incorporation) 
211 North Broadway, Suite 2600 

Saint Louis, MO 
(Address of Principal Executive Offices) 

(Exact Name of Registrant as Specified in Charter) 

001-36503 
(Commission 
File Number) 

(Registrant's telephone number, including area code): (314) 932-6160 

(Former Name or Former Address, if Changed Since Last Report) 

80-0778894 
(IRS Employer 

Identification No.) 

63102 
(Zip Code) 

Check the appropriate box below if the Form 8-K filing is intended to simultaneously satisfy the filing obligation of the registrant under any of the 
following provisions (see General Instruction A.2. below): 

? Written communications pursuant to Rule 425 under the Securities Act (17 CFR 230.425) 

? Soliciting material pursuant to Rule 14a- I 2 under the Exchange Act ( 17 CFR 240.14a- l 2) 

? Pre-commencement communications pursuant to Rule 14d-2(b) under the Exchange Act (17 CFR 240.14d-2(b)) 

? Pre-commencement communications pursuant to Rule 13e-4(c) under the Exchange Act ( 17 CFR 240. 13e-4(c)) 

Securities registered pursuant to Section 12(b) of the Act: 

Title of each class Trading Symbol(s) Name of each exchange on which registered 

Common units representing limited partner interest • • 
*On November 25, 2019, a Form 25 relating to the delisting and deregistration under Section 12(b) of the Registrant's common units representing 
limited partner interests was filed by the New York Stock Exchange LLC. The common units currently trade on the OTCQX® Best Market under 
the symbol "FELPU." 

Indicate by check mark whether the registrant is an emerging growth company as defined in Rule 405 of the Securities Act of 1933 (§ 230.405 of 
this chapter) or Rule 12b-2 of the Securities Exchange Act of 1934 (§ 240.12b-2 of this chapter). 

Emerging growth company ? 
If an emerging growth company, indicate by check mark if the registrant has elected not to use the extended transition period for complying with 
any new or revised financial accounting standards provided pursuant to Section I 3(a) of the Exchange Act. ? 

https:/fwww.otcmarkets.com/filing/html?id= I 3805068&guid- UCdjUnejEdjreEhi 1/2312020 I :40:32 PM] 
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Item 1.01 Entry into a Material Definitive Agreement. 

As previously disclosed, on December 13, 2019, Foresight Energy LLC and Foresight Energy Finance Corporation (wholly owned subsidiaries of 
Foresight Energy LP (the "Partnership")) (together, the "l.wlen") solicited the consent of the holders (the "Holders") (such solicitation, the 
"Consent Soljcjtation") of the Issuers' I 1.50% Second Lien Senior Secured Notes due 2023 (the "Now") to amend (such amendments, the 
"Amendments") the indenture governing the Notes (as amended, supplemented or otherwise modified from time to time, the "Indenture"}, as 
more fully described below. The Consent Solicitation expired at 5:00 p.m., New York City time, on December 19, 2019 (the "Expjratjon Jjme"). 

As of the Expiration Time, the Issuers had received consents to the Amendments from Holders of at least a majority in aggregate principal amount 
of the outstanding Notes not owned by the Issuers or their affiliates. As a result, on December 19, 2019, the Issuers, the guarantors party thereto and 
Wilmington Trust, National Association, the trustee (the "Trustee") for the Notes, entered into a second supplemental indenture (the "~ 
Supplemental Indenture") providing for the Amendments to the Indenture. 

The Amendments (i) amend Section 6.0 l(b) of the Indenture to extend the grace period for payment of interest due on the Notes from 90 days to 
150 days and (ii) amend Section 4.03 of the Indenture to eliminate the requirement that the Issuers periodically hold a publicly accessible 
conference call to discuss the Issuers' financial information for the relevant fiscal period. 
The Partnership continues to engage in discussions with its creditor constituencies and explore potential restructuring alternatives. 

The foregoing descriptions of the Amendments, the Second Supplemental Indenture and the Indenture are qualified in their entirety by reference to 
the full text of the Second Supplemental Indenture, the First Supplemental Indenture dated as of October 30, 2019 and the Indenture, each of which 
is incorporated herein by reference to Exhjbjt 4.1. Exhjbjt 4.2 and Exhibit 4,3 to this Current Report on Form 8-K, respectively. 

Item 3.03 Material Modification to Rights of Security Holders. 

The disclosure set forth in Item 1.01 of this Current Report on Form 8-K is incorporated into this item by reference. 

CAUTIONARY STATEMENT REGARDING FORWARD-LOOKING STATEMENTS 

Certain statements and information in this Current Report on Form 8-K and certain oral statements made by our representatives from time to time 
may constitute "forward-looking statements." The words "propose," "believe," "expect," "anticipate," "plan," " intend," "foresee," ''outlook," 
"estimate," "potential," "continues,'' "may," "will," "seek,'' "approximately," "predict," "anticipate," "should," "would," "could" or other similar 
expressions are intended to identify forward-looking statements, which are generally not historical in nature. Forward-looking statements also 
include statements about our liquidity, our capital structure and expected results of operations. These forward-looking statements are based on the 
Partnership's current expectations and beliefs concerning future developments and their potential effect on us. While management believes that 
these forward-looking statements are reasonable as and when made, there can be no assurance that the future developments affecting us will be 
those that we anticipate. 

We continue to experience substantial financial, business, operational and reputational risks that threaten our ability to continue as a going concern 
and could materially affect our present expectations and projections. For additional information regarding known material factors that could cause 
our actual results to differ from those contained in or implied by forward-looking statements, please see the section entitled "Risk Factors" in the 
Partnership's Annual Report on Form l0-K for the year ended December 3 I, 2018, filed with the Securities and Exchange Commission on February 
27, 2019 and subsequent Quarterly Reports on Form I 0-Q. 

You are cautioned not to place undue reliance on forward-looking statements, which are made only as of the date hereof. We underta ke no 
obligation to publicly update or revise any forward-looking statements after the date they are made, whether as a result of new information, future 
events or otherwise, except as required by law. 

2 

Item 9.01 Financial Statements and Exhibits. 

( d) Exhibits 

Exhibit No. Exhibit Description 

4.1 Second Supp)emeotal Indenture dated as of December 12 20 I 9 , 10 the Indenture dated as of March 28, 2017), by and amooi: 
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Item 9.01 

( d) Exhibits 

Exhibil No. 

4.1 

4.2 

4.3 

Financial Statements and Exhibits. 

Exhibit Description 

Second Sui:iplementa! Indenture dated as of December 12 2012 Cto the Indenture dated as of March "8 20!7} by and amoni: 
Forcsiebt Encci:y LLC Foresiebt Enccl.?Y Finance Cocporntion. the euarantors party thereto and Wi!mineton Trust National 
Association as trustee 

First Supplemental Indenture, dated as of October 30, 20I9 <to the Indenture dated as of March 28 20) 7} by and amoni: 
Forcsii:bJ Eneri:y LLC Forcsieht Enerl.?Y Finance Corporation. the i:uarantors party thereto and Wi!mini:ton Trust National 
Association, as trustee (jncocporatcd herein by reference to Exhibit 4 I to FELP's Cun-ent Report on Form 8-K, fifed with the 
stc on October 3 l 20 I 9} 

Indenture dated as of March 28 20 I 7 by and amoni: Foresii:ht Eoeci:y LLC, Foresiebt Eneci:y Finance Cocporatioo the 
i:uarantors party thereto and Wilmini:ton Trust National Association. as trustee lincocporated herein by reference to Exhibit 
4 I to FELP's Current Report on Fom, S-K filed with the SEC on April 3 2012} 

3 

SIGNATURES 

Pursuant to the requirements of the Securities Exchange Act of 1934, the registrant has duly caused this report to be signed on its behalf by 
the undersigned, hereunto duly authorized. 

Foresight Energy LP 

By: Foresight Energy GP LLC 
its general partner 

By: Isl Robert D. Moore 
Robert D. Moore 
Chairman of the Board. Pl"esident and 
Chief Executive Officer 

Date: December 20, 2019 

4 
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EXHIBIT 4.1 
SECOND SUPPLEMENTAL INDENTURE 

SECOND SUPPLEMENTAL INDENTURE to the Indenture (as defined below) (the "Supplemental 
Indenture"), dated as of December 19, 2019, is made by and among Foresight Energy LLC, a Delaware limited liability 
company (the "Company"), Foresight Energy Finance Corporation, a Delaware corporation ("Co-Issuer, and together 
with the Company, the "Issuers"), the guarantors party hereto (the "Guarantors") and Wilmington Trust, National 
Association, as trustee (in such capacity, the "Trustee"), and amends the Indenture, dated as of March 28, 2017, among 
the Issuers, the Guarantors and the Trustee, as amended by the First Supplemental Indenture, dated as of October 30, 
2019 (as further amended and supplemented from time to time, the "Indenture"). 

RECITALS: 

WHEREAS, pursuant to the Indenture, the Issuers have issued $425,000,000 in aggregate principal amount 
of 11.50% Second Lien Senior Secured Notes due 2023 (the '"Notes"); 

WHEREAS, the Issuers have requested consents of the Holders of the Notes to amend the terms of the 
Indenture as set forth in Article I herein (the "Proposed Amendments"); 

WHEREAS, pursuant to Section 9.02 of the Indenture, the written consent of Holders of at least a majority in 
aggregate principal amount of the outstanding Notes (the "Requisite Consents") is sufficient to adopt the Proposed 
Amendments set forth in Article I; 

WHEREAS, the holders of at least a majority in aggregate principal amount of the Notes outstanding (which 
excludes any Notes owned by the Issuers or their affiliates) have validly tendered consents and not validly withdrawn 
their consents to the adoption of the Proposed Amendments effected by this Supplemental Indenture in accordance with 
the provisions of the Indenture; 

WHEREAS, having received the Requisite Consents for all of the Proposed Amendments, the Issuers and the 
Guarantors desire to amend the Indenture as provided herein; 

WHEREAS, the Issuers have delivered to the Trustee, pursuant to Section 9.02 of the Indenture, an Officer's 
Certificate stating that the Issuers have received the Requisite Consents, and have provided certification of such receipt 
to the Trustee; 

WHEREAS, the Issuers have also delivered to the Trustee, pursuant to Sections 7.02(b), 9.02 and 9.05 of the 
Indenture, (i) a resolution of the Board of Directors of the Company authorizing the execution of this Supplemental 
Indenture, and (ii) an Officer's Certificate and an Opinion of Counsel, each stating that the execution of this 
Supplemental Indenture is authorized or permitted by the Indenture and that all conditions precedent to the execution 
and delivery of this Supplemental Indenture have been satisfied; and 

WHEREAS, all other conditions and requirements necessary to make this Supplemental Indenture a valid, 
binding and legal instrument enforceable in accordance with its terms have been performed and fulfilled by the parties 
hereto, and the execution and delivery thereof have been in all respects duly authorized by the parties hereto. 

NOW, THEREFORE, in consideration of the foregoing and for other good and valuable consideration, the 
receipt and sufficiency of which are hereby acknowledged, the parties mutually covenant and agree for the equal and 
ratable benefit of the Holders of the Notes as follows: 

ARTICLE I 
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WHEREAS, all other conditions and requirements necessary to make this Supplemental Indenture a valid, 
binding and legal instrument enforceable in accordance with its terms have been performed and fulfilled by the parties 
hereto, and the execution and delivery thereof have been in all respects duly authorized by the parties hereto. 

NOW, THEREFORE, in consideration of the foregoing and for other good and valuable consideration, the 
receipt and sufficiency of which are hereby acknowledged, the parties mutually covenant and agree for the equal and 
ratable benefit of the Holders of the Notes as follows: 

ARTICLE I 
AMENDMENTS 

Section 1.01. Amendments to Indenture. 

(i) Section 6.01 (b) of the Indenture is hereby amended and restated in its entirety to read as follows: 

"(b) the Issuers default in the payment of interest on any Note when the same becomes due and 
payable, and the default continues for a period of 150 days;" 

(ii) Section 4.03(d) of the Indenture is hereby deleted and amended and restated to read in its entirety as 
set forth below: 
"( d) [Intentionally omitted]." 

(iii) Section 4.03(e) of the Indenture is hereby amended to delete the reference to", and a publicly 
accessible quarterly conference call of such Parent". 

(iv) The first sentence of Section 4.03(f) of the Indenture is hereby amended to (i) add the word "and" 
immediately before the word "furnishes", (ii) delete the reference to", and holds a publicly 
accessible quarterly conference call" and (iii) replace the reference to "Sections 4.03(a) and (d)" 
with "Section 4.03(a)". 

ARTICLE II 
MISCELLANEOUS 

Section 2.01. Effectiveness. This Supplemental Indenture shall become effective upon the execution and 
delivery of the Supplemental Indenture by the parties hereto. 

Section 2.02. Confinnatjon. Except as expressly amended hereby, the Indenture is in all respects ratified and 
confirmed and all the terms, conditions and provisions thereof shall remain in full force and effect. For the avoidance ·of 
doubt, this Supplemental Indenture shall not impair or affect the contractual right of any Holder of a Note or Notes to 
receive any principal payment or interest payment on such Holder's Note or Notes, on or after the Stated Maturity 
thereof, or to institute suit for the enforcement of any such payment. Upon the execution and 

delivery of this Supplemental Indenture by the Issuers, the Guarantors and the Trustee, this Supplemental Indenture 
shall form a part of the Indenture for all purposes, and every Holder of Notes heretofore or hereafter authenticated and 
delivered shall be bound hereby. Any and all references to the Indenture, whether within the Indenture or in any notice, 
certificate or other instrument or document, shall be deemed to include a reference to this Supplemental Indenture 
(whether or not made), unless the context shall otherwise require. 

Section 2.03. Counterparts. The parties may sign any number of copies of this Supplemental 
Indenture. Each signed copy shall be an original, but all of them together represent the same agreement. The exchange 
of copies of this Supplemental Indenture and of signature pages by facsimile, .pdf transmission or other electronic 
means shall constitute effective execution and delivery of this Supplemental Indenture for all purposes. Signatures of 
the parties hereto transmitted by facsimile or .pdf transmission or other electronic means shall be deemed to be their 
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delivery of this Supplemental Indenture by the Issuers, the Guarantors and the Trustee, this Supplemental Indenture 
shall form a part of the Indenture for all purposes, and every Holder of Notes heretofore or hereafter authenticated and 
delivered shall be bound hereby. Any and all references to the Indenture, whether within the Indenture or in any notice, 
certificate or other instrument or document, shall be deemed to include a reference to this Supplemental Indenture 
(whether or not made), unless the context shall otherwise require. 

Section 2.03. Counterparts. The parties may sign any number of copies of this Supplemental 
Indenture. Each signed copy shall be an original, but all of them together represent the same agreement. The exchange 
of copies of this Supplemental Indenture and of signature pages by facsimile, .pdf transmission or other electronic 
means shall constitute effective execution and delivery of this Supplemental Indenture for all purposes. Signatures of 
the parties hereto transmitted by facsimile or .pdf transmission or other electronic means shall be deemed to be their 
original signatures for all purposes. 

Section 2.04. Capitalized Tenns. Capitalized terms used herein without definition shall have the meanings 
assigned to them in the Indenture. 

Section 2.05. GOVERNING LAW. THIS SUPPLEMENTAL INDENTURE SHALL BE GOVERNED BY 
AND CONSTRUED IN ACCORDANCE WITH THE LAWS OF THE STA TE OF NEW YORK. 

Section 2.06. Effect of Headings. The section headings herein are for convenience only and shall not affect 
the construction hereof. 

Section 2.07. Acceptance by the Trustee. The Trustee accepts the amendments to the Indenture effected by 
this Supplemental Indenture and agrees to execute the trusts created by the Indenture as hereby amended, but only upon 
the terms and conditions set forth in the Indenture; provided, however, that to the extent the Requisite Consents of 
Holders of Notes to any amendment effected by or delivered in connection with this Supplemental Indenture are 
determined by a court of competent jurisdiction to have not been validly obtained in accordance with the Indenture or 
applicable laws, such amendment shall not be deemed to have occurred. 

Section 2.08. Trustee Disclaimer. The recitals contained herein and the statements made in any Officer's 
Certificate shall be taken as the statements of the Issuers, and the Trustee assumes no responsibility for their correctness, 
and none of the recitals contained herein or the statements made in any Officer's Certificate are intended to or shall be 
construed as statements made or agreed to by the Trustee. The Trustee makes no representations as to the validity or 
sufficiency of this Supplemental Indenture or the consequences of any amendment provided herein. 

IN WITNESS WHEREOF, the parties hereto have caused this Supplemental Indenture to be duly executed 
and attested, all as of the date first above written. 

ISSUERS: 

FORESIGHT ENERGY LLC, as Issuer 

By:/s/ Robert D Moore 
Name: Robert D. Moore 
Title: President and Chief Executive Officer 

FORESIGHT ENERGY FINANCE CORPORATION, as 
Co-Issuer 
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IN WITNESS WHEREOF, the parties hereto have caused this Supplemental Indenture to be duly executed 
and attested, all as of the date first above written. 

ISSUERS: 

FORESIGHT ENERGY LLC, as Issuer 

By:/s/ Robert D. Moore 
Name: Robert D. Moore 
Title: President and Chief Executive Officer 

FORESIGHT ENERGY FINANCE CORPORATION, as 
Co-Issuer 

By:/s/ Robert D, Moore 
Name: Robert D. Moore 
Title: President and Chief Executive Officer 

[Signature Page Second Supplemental Indenture] 

GUARANTORS: 

ADENA RESOURCES, LLC 
AKIN ENERGY LLC 
AMERICAN CENTURY MINERAL LLC 
AMERICAN CENTURY TRANSPORT LLC 
COAL FIELD CONSTRUCTION COMPANY 

LLC 
COAL FIELD REPAIR SERVICES LLC 
FORESIGHT COAL SALES LLC 
FORESIGHT ENERGY EMPLOYEE SERVICES 

CORPORATION 
FORESIGHT ENERGY LABOR LLC 
FORESIGHT ENERGY SERVICES LLC 
HILLSBORO TRANSPORT LLC 
LD LABOR COMPANY LLC 
LOGAN MINING LLC 
M-CLASS MINING, LLC 
MACH MINING, LLC 
MACOUPIN ENERGY LLC 
MARYAN MINING LLC 
OENEUS LLC D/B/ A SAVA TRAN LLC 
SENECA REBUILD LLC 
SITRAN LLC 
SUGAR CAMP ENERGY, LLC 
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GUARANTORS: 

ADENA RESOURCES, LLC 
AKIN ENERGY LLC 
AMERICAN CENTURY MINERAL LLC 
AMERICAN CENTURY TRANSPORT LLC 
COAL FIELD CONSTRUCTION COMPANY 

LLC 
COAL FIELD REP AIR SERVICES LLC 
FORESIGHT COAL SALES LLC 
FORESIGHT ENERGY EMPLOYEE SERVICES 

CORPORATION 
FORESIGHT ENERGY LABOR LLC 
FORESIGHT ENERGY SERVICES LLC 
HILLSBORO TRANSPORT LLC 
LD LABOR COMPANY LLC 
LOGAN MINING LLC 
M-CLASS MINING, LLC 
MACH MINING, LLC 
MACOUPIN ENERGY LLC 
MARY AN MINING LLC 
OENEUS LLC D/B/ A SAVA TRAN LLC 
SENECA REBUILD LLC 
SITRANLLC 
SUGAR CAMP ENERGY, LLC 
TANNER ENERGY LLC 
VIKING MINING LLC 
WILLIAMSON ENERGY, LLC 

By:/s/ Robert D Moore 
Name: Robert D. Moore 
Title: President and Chief Executive Officer 

[Signature Page - Second Supplemental Indenture] 

TRUSTEE: 

WILMINGTON TRUST, NATIONAL ASSOCIATION 

By:/s/ Nedjne P. Sutton 
Name: Nedine P. Sutton 
Title: Vice President 
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TRUSTEE: 

WILMINGTON TRUST, NATIONAL ASSOCIATION 

By:/s/ Nedine P. Sutton 
Name: Nedine P. Sutton 
Title: Vice President 

[Signature Page - Second Supplemental Indenture] 
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r'\T,., M ::iv·! , · f , 
\.J.J.~ 01 ' :. ', 

I louote 
Stock Screener 

Market Activity/ Stock/ FEL.PU / Disclosure 

FELPU 
Foresight Energy LP 

Units • Representing Limited Partner Interests 

___ IQ ______ _ 

0.06275 
·0.00435 

·6.48% 
0.0575 / 0.068 (10000 X 26059) 

Real.Time Best Bid & Ask 01.37pm 01/23/2020 
Delayed (15 Min) Trade Data 02 16pm 01/23/2020 

Overview 

Quote 

Company Profile 

Security Details 

News 

Financials 

Disclosure 

Research 

FILINGS AND DISCLOSURE 

OTC Disclosure & News 

Active Inactive All 
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No financial reports have been posted for FELPU. 

SEC Filings 

FORM TYPE RECEIVED 

~ 12/20/2019 

~ 12/13/2019 

4 12/11/2019 

4 12/11/2019 

4 12/11/2019 

4 12/11/2019 

~ 12/11/2019 

25-NSE 11/25/2019 

.1Q.:O. 11/12/2019 

a:K 11/12/2019 

MORE 

INSIDER DISCLOSURE 

OTC Disclosure & News 

PERIOD ENO DATE 

12/19/2019 

12/13/2019 

12/1012019 

12/1012019 

12/10/2019 

12/10/2019 

12/10/2019 

09/30/2019 

11/12/2019 

No insider disclosure available for FELPU. 

SEC Transactions Last 6 Months 

Buy/ Sell 

BUYS 

3 

SELLS 

4 

TOTAL 

7 

Shares 

BOUGHT 

538,268 

SOLD 
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REPORT 

PDF RTF 

PDF RTF 

PDF RTF 

PDF RTF 

PDF RTF 

PDF RTF 

PDF RTF 

PDF RTF 

PDF RTF 

PDF RTF 

HTML 

HTML 

HTML 

HTML 

HTML 

HTML 

HTML 

HTML 

HTML 

HTML 

XLS 

XLS 

XLS 

XLS 

XLS 

XLS 

XLS 

XLS 

XLS 

Displaying 10 of 267 Filings 



R03809OTC Markets I FELPU 

889,497 

GROSS 

1,427,765 

NET 

-351,229 

SEC Transactions Last 2 Years 

TRANS FILER 
DATE 

12/10/2019 SULLIVAN BRIAND 
Director 

12/10/2019 MOORE ROBERT D. 
Officer 

12/10/2019 CASEY G NICHOLAS JR. 
Director 

12/10/2019 HERMANN DANIELS 
Director 

07/25/2019 ESTATE OF CHRISTOPHER 
CLINE 
Beneficial Owner (10%) 

OWNERSHIP 

Direct 

Direct 

Direct 

Direct 

Indirect 

07/25/2019 ESTATE OF CHRISTOPHER Direct 
CLINE 
Beneficial Owner (10%) 

09/11/2019 CASEY G NICHOLAS JR. 
Director 

09/11/2019 HERMANN DANIELS 
Director 

08/20/2019 SULLIVAN BRIAND 
Director 

03/25/2019 RAY LESSLIE H 
Director 

MORE 

OTCQX 
OTCQX Member Since 11/2019 

OTCQX U.S. 

OTCQX Composite 

OTCQX Dividend 

OTCQX U.S. 

0 Verified Profile 11 /2019 

Direct 

Direct 

Direct 

Direct 
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TYPE PRICE SHARES 

Disposition (Non Open 0.00 191,796 
Market) 

Disposition (Non Open 0.00 293,869 
Market) 

Disposition (Non Open 0.00 202,373 
Market) 

Disposition (Non Open 0.00 201,459 
Market) 

Acquisition (Non Open 0.00 182,927 
Market) 

Acquisition (Non Open 0.00 182,927 
Market) 

Acquisition (Non Open 0.00 172,414 
Market) 
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@ Penny Stock Exempt 

:,:. Two Independent Directors 

SECURITIES 

Other Foresight Energy LP Securities 

FEGYW 

DAILY ADVANCERS 

QX ISCO 

+ 27.71 % 

QX UGRO 

+ 25.00 % 

QX ALMTF 

+ 16.96 % 

QX BHNGF 

+ 14.64 % 

QX AVCNF 

+ 13.99 % 

Subscribe to Our Newsletter 

Stay up to date on the latest company news. industry trends and regulatory changes that affect our markets and 

learn about members of our community. 

I Enter your email Sign Up 
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About Operations Safety Investors Sales & Markets Careers 

Contact 

FORESIGHT ENERGY 

Sales & Markets 

We know that it's not enough to be low cost at the mine. We also want to be low cost on a delivered basis. 

Our ability to access multiple rail carriers as well as other modes of transportation such as river barge and 

trucks allow us to reach a wide range of customers at cost effective prices. Foresight's coal production is 

consumed by electric utilities and industrial customers both inside and outside of the U.S. 

Market Locations 

Our primary target market in the United States primarily consists of power plants located in the eastern U.S. 

that have been updated with emission-control equipment needed to comply with existing and future 

environmental regulations. 

Similarly our off-shore customers consist of utilities or intermediaries that use our coal at scrubbed power 

plants or blend our coal to meet local environmental emission standards. 

Domestic 
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Coal Quality 

We have the ability to offer a range of product specifications and in addition can offer a quality blend.Listed 

below are three of our most popular product qualities. 

FE2.5 FE 3.0 FE 3.5 
Typical Typical Typical 

CV.GAR btu/lb 11,700 11,300 10,800 

CV, NAR kcaVkg 6,200 6,000 5,700 

Moisture % (AR) 12.0 14.S 16.S 

Ash% (AR) 9.50 8.50 8.00 

VM % (AR) 34 35 35 

Sulfur % (AR) 2.50 3.00 3.50 

-- ------------- -- - -- - ------

©2019 Foresight Energy PO T,,1n1s 8, Cn•1 :1t1Dns 

One Metropolitan Square 211 North Broadway, Suite 2600 St Louis, MO 63102 Phone (314) 932-6160 

http:!fwww.foresight.com/sales-markctsi'( 1/23/2020 I :44:32 PM) 
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IJS ST.<,TES 

INDIANA -Sl<t/(' Profile, 011d Energ~· E.<llmot,·s 

CHANGE STATE/fERRITORY • 

OVERVIEW DATA ·. ANALYSIS 

Newly released in Beta: State Energy Portal featuring customizable dashboards and more state data. 

Profile Analysis 

Last Updated: May 16, 2019 

Overview 

:= Print Slate Energy Profile 
(overview data, & analysis) 

Ind ana. located in lhe nation"s Interior Plains just west of the Appalachian Mounta·ns, extends from Lake Michigan south to the Ohio River 1 ·' Sediments deposited over 

m ·,ms of years.3 when 1he state was covered by inland seas and later by lush swamps,4 s became the geologic layers that contain Indiana's fossil fuel resources. 

predominantly coal but also ctude oil and some natural gas. 6.7 ·6 The flat plains and slightly ro!ling terrain in the northern two-thirds of the state are the resull of 1he 2 .. 000· 

foot-thick glacier that covered much of the state during 1he Ice Ages. The retreat of the glacier more than 1 O 000 years ago left behind the excellent topsoil that supports 

tnd ana's agriculture.9 Ample summer rainfall and rich prairie soils allow Indiana farmers to produce abundant corn and soybean ctops that make the stale a major producer 

of ethanol and biodiesel 10
, 11 · ' 2 ·' 3· 14 Indiana's open farmland also has substantial wind energy resources. and most of the state's wind farms are in the central and western 

part of the state.15• 16 

Although Indiana is one of the smallest states in land area west of the Appalachian Mountains, ll has a vaned climate because of ,ts length from north to south. In the north, 

Indiana experiences lake-effect snows and winds off Lake Michigan In the south. the hilly terra·n creates loca ized weather variations The Climate statewide is influenced by 

the interplay of polar air moving south from Canada and warm. moist air mov,ng north from the Gulf of Mexico. Indiana's winters can be bitterly cold, spnng weather often 

includes tornadoes, and summer days may have oppressive humidiy and heat.1' In part because of those weather extremes. Indiana ranks among the lop 10 slates ,n total 

11.nd residential energy use per capita 1~·1• The industrial sector is the slate's largest end-use energy consuming sector. using almost half of the energy consumed in the 

slate ?-> Ind ana's industrial act,v bes include the energy-inlens.ve chemical. petroleum. and steelmaking industries.~· ~z Overall. more than three times as much energy 1s 

consumed In the state as is produced 1here.13 

Coal 

Indiana has about 1.5% of U.S. economically recoverable coal reserves24 and is the nation's eighth-largest coal 

producer. The stale accounts for nearly 3% of U.S. coal production. Bituminous coal is produced from almost 20 

surface and underground mines located in southwestern Indiana within the Indiana portion of the coal-rich Illinois 

Basin.25,Z6,27 About one-fourth of the approximately 30 million tons of coal produced annually in Indiana is shipped lo a 

dozen other states by rail, barge, and trucl<.28,29 A small amount of Indiana coal is exported to other counlries.30 

Indiww is the nation:., 

second-La,.gest coczl 

consumer. qfi:er· Texas-

Even though Indiana is one of the top coal producers in lhe nation. state production does nol meet stale demand.31 ,32 In 2017, Indiana's total coal consumption ranked 

second after Texas.33 Additional coal arrives by rail and barge from mines primarily in West Virginia, Illinois, Kentucky, and Wyoming.34 The amount of coal Indiana 

consumes for electricity generation ranks third in the nation. after Texas and Missouri. The stale is also third, after Pennsylvania and North Dakota, in the amount of coal 

used by the industrial seclor.35,36 Because Indiana is a leader in steel manufacturing, nearly one-tenth of the coal used in the state is delivered to coking plants lhat supply 

lhe state"s steel induslry.37,38,W,40 However, the industrial sector's coal consumption has declined every year, except for one, since 2005.41 A very small amount of coal is 

used in the commercial sector and no appreciable coal is used in the residential sector. where 0.1 % of hOuseholds heat with coal. 42,43 

Electricity 
Indiana is among the top five states in the share of its electricity that is generated from coa Although coal-fired 

electricity generation has declined by 30% in Iha past decade, aboul 70% of the state's eleclncity was still generated 

from coal In 2018.""1.~5 Eight of Indiana's 10 largesl power plants are coal-fired,-<1; but more than 3 300 megawatts of 

coal,fired capacity have retired since 201 (\ ~; The share of the state's net generation from natural gas has increased 
d~.Jij 
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more than fourfold during the same period, reaching more than one-fifth of state generation ,n 2016 Almost nine-

tenths of the nearly 1.600 megawatts of new generating capacity that was brougllt online in Indiana during 2016 was powered by natural gas, wh le the rest of the new 

generation was powered by renewable energy sources. 50 Wind prov,ded 5% of Indiana's electricity generation ,n 2016. and other renewable resources-biomass, solar, and 

hydroelectric power-together accounted for slightly more than 1 'lo of the state's uliity-scale net generation Nearly aa of Indiana's solar generation comes from larger, 

utility-scale faci"ities. The rest of the state's net electricity generation comes from other gases, other energy sources. and petrole\Jm liquids. !>l 

As coal•fired generetion has decreased Indiana's total generation has decreased. Indiana consumers use more electricity than 111-state generators can supply To meet 

power demand in 2017, one-tenth of Ind ana"s electricity supply came from other states.52 Cul-of-state power supplies are de~vered by the two ,nterstate power grids 

serving Ind ana: the PJM Interconnect in the northeast comer of the state and the Midcontinent Independent System Operator In the west and south ~1 Indiana is among the 

top six states in electricity retail sales to the industrial sector.SJ Total eteclricity consumption from al1 sectors in Indiana 1s In the top one-fourth of the states ~$ Three ,n 1 O 

Ind ana househo:ds rely on eleclricity as their primary energy source for home heating ~ 

Renewable energy 
Indiana is among the nation's top producers of liquid biofuels. The state"s abundant corn and soybean crops prov,de the 

feedstock for biofuel producUon,57 Indiana's 14 fuel ethanol plants use corn as their feedstock. and the b.odiesel plants 

use soy oil and other feedstocks. 5~.59.!lo Indiana is the fifth-largest producer of ethanol in the nation and makes about 

1.2 billion gallons per year, almost 8% of the nation's tota1.61 The state also has the s.xth-1argest product'on capacity for 

biodiesel at more than 100 million gallons per year _'>2 

India net is the .fifth-largest 

ethanol producer i11 the 

nation. 

Renewable energy supplied more than 6% of Indiana's net electricity generation in 2016 Wind is the state's pnmary renewable resource used for electr.c power generation. 

and 5% of Ind ana·s net electricity generabon came from wind turbines in 201 e.63 lnd1ana's first utility-scale w nd project, the 103 5,megawatt Benton County Wind Farm, 

came online in 2008 ~ Currently, wind turbines stretch across central Indiana, and the state has more than 2.300 megawatts of wind capacity, up from 2.100 megawatts in 

2011.65 

Additional small amounts of electricity are generated from solar, biomass, and hydroelectnc facil,lies."6 Exlteme southwestern lnd,ana has the state's best solar resources. 

but solar facilities are found statewide.67·Sl! The state's biomass resources include crop and forest residues animal wasle. and solid biomass resources ~. Most of Indiana's 

biomass power plants are landfill gas facilities located in the northern half of the state. 7° There are also three small wood peTiet plants In lnd1ana that convert wood waste 

into pellets used for heating and electricity generation They have a combined manufacturing capacity of about 47,000 tons of pellets per year 71 The state's only large 

hydroelectric power plant is on the Ohio River at Indiana's southeastern boundary. n., 3 

Although Indiana"s geothermal energy resources are modest, M the state has one large geothermal •nstai ation, localed al Ball State University in Muncie That system was 

designed to replace ag·ing coal-fired boilers and provide heating and coohng to 47 univers,ty buildings 1~ 

In 2011, Indiana's legislature created a volunlary clean energy portfOlio standard; however. as of 2018. no Indiana utility had chosen to participate r6 If an electric uti ity 

elected to participate. they had to agree to acquire an average of 4~ of the electricity they sold lo customers from clean energy sources between 2013 and 2016. In 2019 

the target increased to 7,i, and in 2025 the target will rise to 1 O¼ 17 Among the eligible sources are w nd, solar coalbed methane, clean coal technology nuclear energy 

combined heat and power systems, and natural gas plants built after July 1 2011 that d splace electricity generati.on from coal.78 

Indiana utililles are required to offer net metering for customer-sited renewabie generaMg facilities with less than 1 megawatt of capacity. Customers are compensated for 

any electricity they generate that is in e)(cess of what they use At the end of 2017, 49 megawatts of customer-sited capacity were connected under the net metering 

program In 2017, the legislature increased the limit on a utihly"s net metered connections from 1°4 to 1 5% of the util ty's peak summer load The law reserves 40% of the 

1.s•;• of capacity for res1denllal customers and 15% of the 1 53/o for organic biomass. There are no restrictions on the remainder. In 2017, the Indiana legislature also 

reduced the rate customers receNe from ut1littes for their distributed tsmall,scale. customer-sited) generation Compensation was switched from a system based on a higher 

retail rate for electricity to one linked to the rower wholesale power rate.1" 

Petroleum 

Indiana's proved crude 011 reserves are small and have declined from about 40 m i lion barrels in 1979 to 5 million in 2017 &H1 The Trenton Field, discovered in east-central 

Indiana in 1876 was the nation's first oil field to produce more than 100 million barrels of crude oil. The field ceased production in the early 20th century, and the center of 

the state's crude 0,1 production moved to the Ill nois Basin ,n southwestern Indiana, where output peaked in 1956 111 Although advanced drilling technology had increased 

Indiana's crude o I producbon in recent years.63 the state's production dropped to its lowest level in more than 35 years n 2018 O-U~ Indiana crude oil production now 

accounts for less than o 1 % of the nation's total oil production. s;; 

The Vlhlitmg refinery, located in northwest lnd,ana, 1s one of the state's two petroleum refinenes and is one of the oldest 

US. refine~es, hav,ng opened m 1689. Whiting 1s the largest inland crude o refinery in the nation: only six Gulf Coast 

refineries have higher capacities s 7 The Whiting refinery can process about 413,500 barrels of crude 011 per calendar 

day and produces large quantit.es of motor gaso,,ne. diesel fuel and jet fuel as well as about 5% of the nation"s 

asphalt'!6.S9 A second, small refinery ,s located in Mount Vernon at the southern lip of 4nd1ana. That refinery processes 

Illinois Basin crude oil from southern Indiana. southern I111no1s. and western Kentucky Its refined products-motor 

gasoline. diesel fuel and lubricants-are del vered to customers 1n Indiana II nois, M chigan, Ohio, and Kentuc ky.9>1 A 

'l111; Whitin9 refinery i11 
I11dia11a is the largest inland 

cmde oil refinery in the 

rwtio11 . 

plastics•to-fuel plant that will be able to process 100,000 tons of non-recycled plastic waste into 16 million gallons of ultra-low sulfur diesel fuel is in development in 

!ndiana.9 ' 
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Nearly half of the Ind ana·s petroleum consumption is in the form of motor gasoline. and lhree-tenths is disti late fuel oil, including diesel fuel Although CQnventional motor 

gasoline can be used in most of Indiana. reformulated molor gasoline blended with ethanol is requ·red in the state's northwest corner near Chicago. In addit.on, motor 

gasoline formulated to reduce emissions that contribute to ground-level ozone is required during the summer months in southeast Indiana near Louisville. Kentucky?196 

Most of the petroleum not used by the transportat on sector is used by industry. The rest is used in the commercial and residential sectors, which consume almost equal 

amounts_9& Distillate fuel (heating oil) sales to the residential sector have declined over the past three decades.00 Currently, nearly 1% or ndiana households use fuel oil or 

kerosene for home heating, and 7% use hydrocarbon gas liquids, mostly propane 97 A smalt amount (less than O 2%) of Indiana's eleciricity is petroleum-Fired . .a 

Natural gas 

Indiana has minor natural gas reserves, and in 2017, the state's annual natural gas production was only 0.02% of the U.S. total.99-100 There was a brief spike in production 

in 2011 when the number of wells CQmpleted using hydraulic fraciuring, wh ch improved initial production, increased_ 1°1,102 Most of the state's natural gas fields are in the 

east central part of the state where natural gas was first d" scovered in the m1d-1870s .103 The availability of advanced drilling technologies has created renewed interest in a 

shallow natural gas play in the Albany Shale m southwestern lnd·ana which along with potential coalbed methane resources. could add new natural gas reserves. 104 

Indiana is crossed by nine interstate natural gas pipelines. Those pipelines bring natural gas produced in Appalachia, 

the Gulf Coasl and western Canada into the state 106 Natural gas enters Indiana primarily from Illinois and Ohio. and 

about one-fourth of that natural gas 1s used in Indiana. Most of the rest is sent on to Michigan and Ohio. 100 Some of the 
natural gas that enters Indiana is put in stotage. The state has 21 natural gas storage fields with a combined total 

capacity of 113 b·lhon cubic feet •o;,1(16 

Indiana's natural gas consumption is much greater than state produciion. lW. 1 •o The industrial sector is the largest 

Indiana lws 21 natul'czl yas 

storage fields that can hold 

11,'J billion cubicfeet qf 
n(ltttral gas. 

natural gas consumer in Indiana and accounts lor more than half of the natural gas used in the state. 111 The state's electric power sector has experienced an almost five

fold increase in the use of natural gas for electncity generation in the past deca<le.112 Since 2016, the electric power sector's natural gas consumption has exceeded the 

residential sector's use. The residential sector uses one-sixth of the natural gas consumed in Indiana. Three-fifths of the state's households use natural gas for home 
heating 113.1 t• 
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Indiana is 2nd in the nation in coal power generation, with 90 operafng coal-fired units at 30 locations 

totaling 27.551 megawatts (MW). Click on the locations shown on the map for plant details. (To return to the 

map of existing coal plants in the U.S., click here.) For additional information on coal issues in Indiana, click 

here. For a list of proposed new coal plants in Indiana, click here. 
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A. B. Brown Generating Station 

Bailly Generating Station 

Bunge Decatur Power Plant 
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F. B. Culley Generating Station 

Frank Ratts Generating Station 

Gallagher Generating Station 

Gibson Generat"ng Station 

Harding Street Station 

Jasper 2 Power Plant 

Logansport Generating Plant 

Merom Generating Station 

Michigan City Generating Station 

Perry K Steam Plant 

Peru Power Plant 

Petersburg Generating Station 

Purdue University Wade Utility Plant 

Rockport Plant 

Sct,ahfer Generating Station 

State Line Plant 
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Tanners Creek Plant 

Tate & Lyle Sagamore Cogeneration Plant 
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University of Notre Dame Power Plant 
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Wabash River Generating Station 
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Rockport Plant 
For the proposed gasification plant in Indiana, go to Indiana 

SNG 

7 
.D 

Go 

Rockport Plant is a 2,600 megawatt (MW) coal-fired power station owned and operated by American Electric 

Power subsidiary Indiana Michigan Power (l&M). The plant is located near Rockport, Indiana. Indiana Michigan 

Power states that "portions of Rockport Plant are dedicated to l&M customers 1960 MW, Kentucky Power 390 

MW, Progress Energy/Carolina 250 MW".1 11 
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Location 

2 

Plant Data 
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Emissions Data 
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7 
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Location 

Map Satellite 

Plant Data 
Owner: Indiana Michigan Power Company 

Parent Company: American Electric Power 

Plant Nameplate Capacity: 2,600 MW 

Units and In-Service Dates: 1,300 MW (1984), 1,300 MW (1989) 

Location: 2791 North U.S. 231, Rockport, IN 47635 

GPS Coordinates: 37.925861, -87.035528 

Coal Consumption: 

Coal Source: 
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Number of Employees: 

Unit Retirements: Unit 1 is schedu ed for retirement by 2028[2; 

Emissions Data 
2006 CO2 Emissions: 20,181,545 tons 

2006 S02 Emissions: 83,543 tons 

2006 S02 Emissions per MWh: 

2006 NOx Emissions: 28,124 tons 

2005 Mercury Emissions: 1,179 lb. 

Death and disease attributable to fine 
particle pollution from Rockport 
In 2010, Abt Associates issued a study commissioned by the Clean Air Task Force, a nonprofit research and 

advocacy organization, quantifying the deaths and other health effects attributable to fine particle pollution 

from coal-fired power plants.!31 Fine particle pollution consists of a complex mixture of soot, heavy metals, 

sulfur dioxide, and nitrogen oxides. Among these particles, the most dangerous are those less than 2.5 

microns in d iameter, which are so tiny that they can evade the lung's natural defenses, enter the bloodstream, 

and be transported to vital organs. Impacts are especially severe among the elderly, children, and those with 

respiratory disease. The study found that over 13,000 deaths and tens of thousands of cases of chronic 

bronchitis, acute bronchitis, asthma, congestive heart failure, acute myocardial infarction, dysrhythmia, 

ischemic heart disease, chronic lung disease, and pneumonia each year are attributable to fine particle 

pollution from U.S. coal plant emissions. These deaths and illnesses are major examples of coa l's external 

costs, i.e. uncompensated harms inflicted upon the public at large. Low-income and minority populations are 

disproportionately impacted as well, due to the tendency of companies to avoid locating power plants upwind 

of affluent communities. To monetize the health impact of fine particle pollution from each coal plant, Abt 

assigned a value of $7,300,000 to each 2010 mortality, based on a range of government and private studies. 

Va luations of illnesses ranged from $52 for an asthma episode to $440,000 for a case of chronic bronchitis.14, 

Table 1: Death and disease attributable to fine particle pollution from Rockport Plant 

Type of Impact 
Annual 

Valuation 
Incidence 

Deaths 140 $1,000,000,000 

Heart attacks 210 $23,000,000 

Asthma attacks 2,300 $120,000 
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Hospital 
99 $2,300,000 

admissions 

Chronic 
$37,000,000 

bronchitis 
84 

Asthma ER visits 104 $52,000 

Source: "Find Your Risk from Power Plant Pollution," Clean Air Task Force interactive table, accessed March 

2011 

Coal Waste Site 
Rockport Plant Bottom Ash Complex 

Rockport ranked 87th on list of most 
polluting power plants in terms of coal 
waste 
In January 2009, Sue Sturgis of the Institute of Southern Studies compiled a ist of the 100 most polluting coal 

plants in the United States in terms of coal combustion waste (CCW) stored in surface impoundments like the 

one involved in the TVA Kingston Fossil Plant coal ash spill_[SJ The data came from the EPA's Toxics Release 

Inventory (TRI) for 2006, the most recent year available.f6l 

Rockport Plant ranked number 87 on the list, with 281,995 pounds of coal combustion waste re eased to 

surface impoundments in 2006.!51 

Rockport ninth in 2009 mercury 
. . 

em1ss1ons 
The 2011 Environmental Defense Fund report, "Mercury Alert: Cleaning up Coal Plants for Healthier Lives" 

found that 25 plants alone are responsible for nearly a third of all mercury emissions in the power sector, 

while providing only eight percent of U.S. electricity. The findings are based on 2009 U.S. Department of 

Energy data. The plant with the ninth highest mercury emissions was Rockport Plant, releasing 852 lbs in 
2009_[71 According to Katheryn R. Mahaffey, Ph.D., of the U.S. EPA, mercury affects the environment and 

human health in the following ways:l8l 

Mercury in the air settles into surface waters or onto land where it ·s washed into water. Depos·ted in lakes 
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and ponds, this mercury is converted by certain microorganisms to a highly toxic form of the chemical 

known as methylmercury. 

Methylmercuryaccumulates in fish and shellfish, as well as birds and mammals that feed on fish. Humans 

are exposed to mercury when they eat contaminated fish and shellfish. Fish and shellfish are the main 

sources of human methylmercuryexposure. 

Mercury exposure at high levels can harm the brain, heart, kidneys, lungs, and immune system of people 

of all ages. Unborn babies and young children are particularly vulnerable to high levels of 

methylmercuryin their bloodstreams. 

High levels of methylmercurycan harm the developing nervous systems of fetuses and young chi ldren, 

resulting in later difficulties thinking and learning. 

An estimated average of 410,000 infants are born annually in the U.S. to mothers with blood mercury 

concentrations in excess of EPA's Reference Dose 

Articles and Resources 

Sources 
1. f Indiana Michigan Power, "l&M Fact Sheet", lnd_iana Michigan Power website, April 2009. 

2. r https:/ /www.eenews.net/stories/1060756791 

3. T 'The Toll from Coal: An Updated Assessment of Death and Disease from America's Dirt"est Energy 

Source," Clean Air Task Force, September 2010. 

4. T "Technical Support Document for the Powerplant Impact Est"mator Software Tool," Prepared for the 

Clean Air Task Force by Abt Associates, July 2010 

5. T 5 0 s 1 Sue Sturgis, ·coal's ticking timebomb: Could disaster strike a coal ash dump near you?," Institute 

for Southern Studies, January 4, 2009. 

6. r TRI Explorer, EPA, accessed January 2009. 

7. T "Mercury Alert Cleaning up Coal Plants for Healthier L·ves" Environmental Defense Fund report, March 

2011. 

8. r Kathryn R. Mahaffey, Ph.D., "NHANES 1999-2002 Update on Mercury," Northeast Regional Mercury 

Conference, April 2006 

Existing Electric Generating Units in the United States, 2005, Energy Information Administrat on, accessed 

Jan. 2009. 

Environmental Integrity Project, "Dirty Kilowatts: America's Most Polluting Power Plants", Ju y 2007. 

Facility Registry System, U.S. Environmental Protection Agency, accessed Jan. 2009. 

Related SourceWatch Articles 
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Global warming 
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Gibson Generating Station 
Gibson Generating Station is a coal-fired power station owned and 

t-11 I ..., ; ~ ;.,.., 

operated by Duke Energy near Princeton, Indiana, just opposite the Wabash River from Mount Carmel, Illinois. 

Satellite 

Contents lhldel 
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3.1 
Table l Death and disease attributable to fine pa1ticle pollution from Gibson Generating Station 
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Gibson ranked 6th on list of rnost polluting power plants in terms of coal waste 
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Gibson ranked 4th in terrns of largest carbon dioxide emissions 

7 
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7.1 
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7.2 
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7.3 
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Plant Data 
Owner: PSI Energy Inc. 

Parent Company: Duke Energy 

Plant Nameplate Capacity: 3,340 MW 

Units and In-Service Dates: 668 MW (1975), 668 MW (1976), 668 MW (1978), 668 MW (1979), 668 MW 

(1982) 

Location: SR 64 W & CR 975, Princeton, IN 47670 

GPS Coordinates: 38.3725, -87.76611 

Coal Consumption: 

Coal Source: 

Number of Employees: 

Emissions Data 
2006 CO2 Emissions: 21,447,980 tons 

2006 S02 Emissions: 155,057 tons 

2006 S02 Emissions per MWh: 
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2006 NOx Emissions: 28,533 tons 

2005 Mercury Emissions: 577 lb. 

Death and disease attributable to fine 
particle pollution from Gibson 
Generating Station 
In 2010, Abt Associates issued a study commissioned by the Clean Air Task Force, a nonprofit research and 

advocacy organization, quantifying the deaths and other health effects attributable to fine particle pollution 

from coal-fired power plants.flt Fine particle pollution consists of a complex mixture of soot, heavy metals, 

sulfur dioxide, and nitrogen oxides. Among these particles, the·most dangerous are those less than 2.5 

microns in diameter, which are so tiny that they can evade the lung's natural defenses, enter the bloodstream, 

and be transported to vital organs. Impacts are especially severe among the elderly, children, and those with 

respiratory disease. The study found that over 13,000 deaths and tens of thousands of cases of chronic 

bronchitis, acute bronchitis, asthma, congestive heart failure, acute myocardial infarction, dysrhythmia, 

ischemic heart disease, chronic lung disease, and pneumonia each year are attributable to fine particle 

pollution from U.S. coal plant emissions. These deaths and Il lnesses are major examples of coal's external 

costs, i.e. uncompensated harms inflicted upon the public at large. Low-income and minority populations are 

disproportionately impacted as well, due to the tendency of companies to avoid locating power plants upwind 

of affluent communities. To monetize the health impact of fine particle pollution from each coal plant, Abt 

assigned a value of $7,300,000 to each 2010 mortality, based on a range of government and private studies. 

Valuations of illnesses ranged from $52 for an asthma episode to $440,000 for a case of chronic bronchitis.l2i 

Table 1: Death and disease attributable to fine particle pollution from Gibson Generating 
Station 

Type of Impact 
Annual 

Valuation 
Incidence 

Deaths 84 $610,000,000 

Heart attacks 130 $14,000,000 

Asthma attacks 1,400 $73,000 

Hospital 
61 $1,400,000 

admissions 

Chronic 
51 $23,000,000 

bronchitis 

Asthma ER visits 88 $32,000 

Source: "Find Your Risk from Power Plant Pollution," Clean Air Task Force interactive table, accessed March 
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2011 

Coal Waste Sites 
Gibson Generating Station East Ash Pond Number 1 

Gibson Generating Station East Ash Pond Number 2 

Gibson Generating Station East Ash Pond Number 3 

Gibson Generating Station East Ash Pond Settling Basin 

Gibson Generating Station North Ash Pond 

Gibson Generating Station North Settling Basin 

Gibson ranked 6th on list of most 
polluting power plants in terms of coal 
waste 
In January 2009, Sue Sturgis of the Institute of Southern Studies compiled a list of the 100 most polluting coal 

plants in the United States in terms of coa combustion waste (CCW) stored in surface impoundments like the 

one involved in the TVA Kingston Fossil Plant coal ash spill.[31 The data came from the EPA's Toxics Release 

Inventory (TRI) for 2006, the most recent year available.!41 

Gibson Generating Station ranked number 6 on the list, with 3,030,524 pounds of coal combustion waste 

released to surface impoundments in 2006.ll 

Gibson ranked 4th in terms of largest 
carbon dioxide emissions 
According to a 2009 report by Environment America, "America's Biggest Polluters," the Gibson station is the 

fourth dirtiest plant in the nation, releasing 22.4 million tons of carbon dioxide in 2007. Ranking is based upon 

Environmental Protection Agency data_[':il 

Articles and Resources 
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Sources 
1. t "The Toll from Coal: An Updated Assessment of Death and Disease from America's Dirtiest Energy 

Source,'' Clean Air Task Force, September 2010. 

2. 1 "Technical Support Document for the Powerplant Impact Estimator Software Tool," Prepared for the 

Clean Air Task Force by Abt Associates, July 2010 

3. 1 3-0 3 1 Sue Sturgis, "Coal's ticking t1mebomb: Could disaster strike a coal ash dump near you1," Institute 

for Southern Studies, January 4, 2009. 

4. f TRI Explorer, EPA, accessed January 2009. 

5. t "America's Biggest Polluters· Carbon D ox'de Emissions from Power Plants in 2007" Environment 

America, November 24, 2009 

Existing Electric Generating Units in the United States, 2005, Energy Information Administration, accessed 

Jan. 2009. 

Environmental Integrity Project, 'D'1ty Kilowatts· America's Most Polluting Power Plants", July 2007. 

Facility Registry System, U.S. Environmental Protection Agency, accessed Jan. 2009. 
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Petersburg Generating Station 
Petersburg Generating Station is a coal-fired power station owned 

and operated by AES near Petersburg, Indiana. 

AES plans to retire Unit 1 in 2021 and Unit 2 in 2023. ['1 

Map Satellite 
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Plant Data 
Owner: Indianapolis Power & Light 

Parent Company: AES 
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Plant Nameplate Capacity: 2,146.7 MW 

Units and ln-Seivice Dates: 281.6 MW (1967), 523.3 MW (1969), 670.9 MW (1977), 670.9 MW (1986)i2l 

Location: 6925 N. State Road 57, Petersburg, IN 47567 

GPS Coordinates: 38.529694, 87.247667 

Coal Consumption: 

Coal Source: 

Number of Employees: 

Emissions Data 
2006 CO2 Emissions: 12,826,618 tons 

2006 S02 Emissions: 28,566 tons 

2006 S02 Emissions per MWh: 15.25 tons per MWh 

2006 NOx Emissions: 8,729 tons 

2005 Mercury Emissions: 835 lb. 

Death and ·disease attributable to fine 
particle pollution from Petersburg 
Generating Station 
In 2010, Abt Associates issued a study commissioned by the Clean Air Task Force, a nonprofit resea rch and 

advocacy organization, quantifying the deaths and other health effects attributable to fine particle pollution 

from coal-fired power plants_f31 Fine particle pollution consists of a complex mixture of soot, heavy metals, 

sulfur dioxide, and nitrogen oxides. Among these particles, the most dangerous are those less than 2.5 

microns in diameter, which are so tiny that they can evade the lung's natural defenses, enter the bloodstream, 

and be transported to vital organs. Impacts are especially severe among the elderly, children, and those with 

respiratory disease. The study found that over 13,000 deaths and tens of thousands of cases of chronic 

bronchitis, acute bronchitis, asthma; congestive heart failure, acute myocardial infarction, dysrhythmia, 

ischemic heart disease, chronic lung disease, and pneumonia each year are attr'butable to fine particle 

pollution from U.S. coal plant emiss ons. These deaths and illnesses are major examples of coal's external 

costs, i.e. uncompensated harms inflicted upon the public at large. Low-income and minority populations are 

disproportiona~ely impacted as well, due to the tendency of compan·es to avoid locating power plants upwind 

of affluent communities. To monetize the health impact of fine particle pollution from each coal plant, Abt 

assigned a value of $7,300,000 to each 2010 mortality, based on a range of government and private studies. 

Valuations of illnesses ranged from $52 for an asthma episode to $440,000 for a case of chronic bronchitisJ4: 

Table 1: Death and disease attributable to fine particle pollution from Petersburg Generating 
Station 
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Type of Impact 
Annual . 

Valuation 
Incidence 

Deaths 57 $410,000,000 

Heart attacks 87 $9,500,000 

Asthma attacks 950 $49,000 

Hospital 
41 $950,000 

admissions 

Chronic 
35 $15,000,000 

bronchitis 

Asthma ER visits 60 $22,000 

Source: "Find Your Risk from Power Plant Pollution," Clean Air Task Force interactive table, accessed March 

2011 

Coal Waste Sites 
Petersburg Generating Station Pond A - Discharge 

Petersburg Generating Station Pond B 

Petersburg Generating Station Pond C 

Petersburg ranked 85th on list of most 
polluting power plants in terms of coal 
waste 
In January 2009, Sue Sturgis of the Institute of Southern Studies compiled a list of the 100 most polluting coal 

plants in the United States in terms of coal combustion waste (CCW) stored in surface impoundments like the 

one involved in the TVA Kingston Fossil Plant coal ash spil1_[5l The data came from the EPA's Toxics Release 

Inventory (TRI) for 2006, the most recent year available.[61 

Petersburg Generating Station ranked number 85 on the list, with 309,961 pounds of coal combustion waste 

released to surface impoundments in 2006.151 

Activism 
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Articles and Resources 

Sources 
1. l "IPL Pans Early Retirement of Two Coal-fired Units at Petersburg Plant". Indiana Environmental Reporter. 

December 11, 2019. Retrieved 2020-01-09. 

2. T Form EIA-860 Data - Schedule 3, 'Generator Data' US EIA, 2014 

3. T "The Toll from Coa l: An Updated Assessment of Death and D'sease from America's Dirtiest Energy 

Source," Clean Air Task Force, September 2010. -

4. T 'Technical Support Document for the Powerplant Impact Estimator Software Tool,'' Prepared for the 

Clean Air Task Force by Abt Associates, July 2010 

5. T s O 5 • Sue Sturgis, "Coal's ticking timebomb: Could disaster strike a coal ash dump near you?," Institute 

for Southern Studies, January 4, 2009. 

6. r TRI Explorer, EPA, accessed January 2009. 

Existing Electric Generating Units in the United States, 2005, Energy Information Administration, accessed 
Jan. 2009. 

Environmental Integrity Project, "Dirty Kilowatts: America's Most Polluting Power Plants", July 2007. 

Facility Registry System, U.S. Environmental Protection Agency, accessed Jan. 2009. 
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Baldwin Energy Station 
Baldwin Energy Station is a three-unit coal-fired power station 

owned and operated by Dynegy near Baldwin, Illinois. 

Map Satellite 
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Retirement 
In May 2016, plant owner Dynegy (now Vistra Energy) said it plans to cease operations at units 1 and 3 of its 

Baldwin Power Station over the next year. The company attributed the shutdowns on the failure to recover the 

plants' "basic operating costs" in the most recent MISO (Midcontinent Independent System Operator) 

electricity auctionYl 

Unit 3 was mothbqlled in October 2016. That month plant owner Dynegy (now Vistra Energy) said that Unit 1, 

wh·ch was scheduled to go offline on March 31, 2017, will retire in September 2018. Unit 2 wi ll continue 

operating_ [Zl 

The EIA 860M (November 2018) states unit 3 is "Out of service and NOT expected to return to service in next 
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calendar year."13l 

Ownership 
On April 9, 2018, Texas-based Vistra Energy, the parent company for TXU Energy and Luminant, announced it 

had completed its merger with Dynegy. Vstra Energy will be the name of the comb·ned company moving 
forward_[4: 

Plant Data 
Owner: Dynegy Midwest Generating 

Parent Company: Vistra Energy 

Plant Nameplate Capacity: 1,895 MW 

Units and In-Service Dates: 625 MW (1970), 635 MW (1973), 635 MW (1975)[51 

Location: 10901 Baldwin Rd., Baldwin, IL 62217 

GPS Coordinates: 38.203889, -89.85416 

Coal Consumption: 

Coal Source: 

Number of Employees: 

Emissions Data 
2006 CO2 Emissions: 12,826,618 tons 

2006 SO2 Emissions: 28,985 tons 

2006 SO2 Emissions per MWh: 

2006 NOx Emissions: 16,413 tons 

2005 Mercury Emissions. 500 lb. 

Death and disease attributable to fine 
particle pollution from Baldwin Energy 
Station 
In 2010, Abt Associates issued a study commissioned by the Clean Air Task Force, a nonprofit research and 

advocacy organization, quantifying the deaths and other health effects attributable to fine particle po lution 

from coal-fired power plants.[61 Fine particle pollution consists of a complex mixture of soot, heavy metals, 
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sulfur dioxide, and nitrogen oxides. Among these partcles, the most dangerous are those less than 2.5 

microns in diameter, which are so tiny that they can evade the lung's natural defenses, enter the bloodstream, 

and be transported to vital organs. Impacts are especially severe among the elderly, children, and those with 

respiratory disease. The study found that over 13,000 deaths and tens of thousands of cases of chronic 

bronchitis, acute bronchitis, asthma, congestive heart failure, acute myocardial infarction, dysrhythmia, 

ischemic heart disease, chronic lung disease, and pneumonia each year are attributable to fine particle 

pollution from U.S. coal plant emissions. These deaths and illnesses are major examples of coal's external 

costs, i.e. uncompensated harms inflicted upon the public at large. Low-income and minority populations are 

disproportionately impacted as well, due to the tendency of companies to avoid locating power plants upwind 

of affluent communities. To monetize the health impact of fine particle pollution from each coal plant, Abt 

assigned a value of $7.300,000 to each 2010 mortality, based on a range of government and private studies. 

Valuations of illnesses ranged from $52 for an asthma episode to $440,000 for a case of chronic bronchitis.171 

Table 1: Death and disease attributable to fine particle pollution from Baldwin Energy 
Station 

Type of Impact 
Annual 

Valuation 
Incidence 

~ 

Deaths 56 $410,000,000 

Heart attacks 86 $9,400,000 
-

Asthma attacks 940 $49,000 

Hospital 
40 I $930,000 

admissions 
I 

Chronic 
34 $15,000,000 

bronchitis 

Asthma ER visits 60 $22,000 I 

Source: "Find Your Risk from Power Pant Pollution," Clean Air Task Force interactive table, accessed March 

2011 

Coal Waste Site 
Baldwin Energy Station Ash Pond System 

Baldwin ranked 31st on list of most 
polluting power plants in terms of coal 
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waste 
In January 2009, Sue Sturgis of the Institute of Southern Studies compiled a list of the 100 most polluting coal 

plants in the United States in terms of coal combustion waste (CCW) stored in surface impoundments like the 

one involved in the TVA Kingston Fossil Plant coal ash spill.(81 The data came from the EPA's Toxics Release 

Inventory (TRI) for 2006, the most recent year available.i9l 

Baldwin Energy Station ranked number 31 on the.list, w"th 1,324,467 pounds of coa combustion waste 

released to surface impoundments in 2006.[8: 

Illinois Power Company and Dynegy 
Midwest Generation EPA Settlement 
On March 7, 2005 the U.S. Department of Justice and the U.S. tPA along with the State of Illinois announced a 

settlement between I linois Power Company and its sucesscor, Dynegy, addressing alleged violations of New 

Source Review provisions of the Clean Air Act at company's Baldwin Energy Station. The EPA noted that 

sulfur dioxide (SO2) and nitrogen oxide (NOx) emissions at the plant will decrease by 54,000 tons each year 

through the installation of approximately $500 million worth of new pollution control equipment. In addition 

to the Baldw·n Generating Station, the Havana Power Station, Hennepin Power Station and Vermilion Power 

Station, Wood River Station were involved in the settlement. 

The EPA stated that this "settlement requires installation of four new flue gas desulfurization devices 

(scrubbers) to control SO2; four new baghouses to control particulate matter (soot); and operation of existing 

control equipment, including three selective catalytic reduction (SCR) systems, year-round to control NOx. The 

entire five-plant system will be subject to annual emission caps to assure that significant system-wide 
reductions for both SO2 and NOx are achieved_"r,o1 

Activism 

Articles and Resources 

Sources 
1. T "Dynegy to shutter Illinois coal plants," St Louis Business Journal, May 4, 2016 

2. T ''Dynegy delays mothballing Unit 1 at Baldwin," Herald Tribune, Oct 12, 2016 

3. t 860M: Preliminary Monthly Electric Generator Inventory, EIA, November 2018 
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4. f ''Vistra / Dynegy Merger," Vistra Energy website, accessed August 2018 

5 r Form EIA-860 Data - Schedule 3, Generator Data US EIA, 2014 

6. l "The Toll from Coal: An Updated Assessment of Death and Disease from America's Dirtiest Energy 

Source," Clean Air Task Force, September 2010. 

7. l "Technical Support Document for the Powerplant Impact Estimator Software Tool, '' Prepared for the 

Clean Air Task Force by Abt Associates, July 2010 

8. f s.o 8. I Sue Sturgis, "Coal's ticking t,mebomb. Could disaster strike a coal ash dump near you?," Institute 

for Southern Studies, January 4, 2009. 

9. r TRI Explorer, EPA, accessed January 2009. 

10. f ''U.S Announces Settlement of Illinois Power Case - Company will spend $500 million to reduce air 

pollution by over 54,000 tons per year,· U.S. EPA, March 7, 2005 

Existing Electric Generating Units in the United States, 2005, Energy Information Administration, accessed 

Jan. 2009. 

Environmental Integrity Project, "Dirty Kilowatts: America's Most Polluting Power Plants", July 2007. 

Facility Registry System, U.S. Environmental Protection Agency, accessed Jan. 2009. 

Related SourceWatch Articles 
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Existing U.S. Coal Plants 
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Baldwin Energy Cornple:.: 
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Global warming 
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□ View sotjrce 

□ History 

Marion Plant (existing) 
Marion Plant is a coal-fired power station owned and operated by 

Southern Illinois Power Cooperative near Marion, Illinois. 

Map Satellite 

Contents [r-1deJ 

1 

https:f/www.gem.wiki/Marion_ Plant_(existing)[ 1123/2020 1 :50:02 PM] 



R03854Marion Plant (existing) - Global Energy Monitor 

Plan·1 Data 

2 
Emissions Data 

3 

Death and disease attributable to fine particle pollution from Marion Plant 

3.1 

Table l Death and disease attributable to fine particle pollution from Marion Plant 

4 

Articles and Resources 

4.1 

Sources 

4.2 

Related SourceWatch Articles 

4.3 

External Articles 

Plant Data 
Owner/Parent Company: Southern Illinois Power Cooperative 

Plant Nameplate Capacity: 272 MW (Megawatts) 

Units and In-Service Dates: 33 MW (1963), 33 MW (1963), 33 MW (1963), 173 MW (1978) 

Location: 11543 Lake of Egypt Rd., Mar"on, IL 62959 

GPS Coordinates: 37.620556, -88.955 

Coal Consumption: 

Coal Source: 

Number of Employees'. 

Emissions Data 
2006 CO2 Emissions: 2,717,690 tons 

2006 SO2 Emissions: 

2006 SO2 Emissions per MWh. 

2006 NOx Emissions: 

2005 Mercury Emissions: 

Death and disease attributable to fine 
particle pollution from Marion Plant 
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In 2010, Abt Associates issued a study commissioned by the Clean Air Task Force, a nonprofit research and 

advocacy organization, quantifying the deaths and other health effects attributable to fine particle pollution 

from coal-fired power plants.I • Fine particle pollution consists of a complex mixture of soot, heavy metals, 

sulfur dioxide, and nitrogen oxides. Among these parfcles, the most dangerous are those less than 2.5 

microns in diameter, which are so tiny that they can evade the lung's natural defenses, enter the bloodstream, 

and be transported to vital organs. Impacts are especially severe among the elderly, children, and those with 

respiratory disease. The study found that over 13,000 deaths and tens of thousands of cases of chronic 

bronchitis, acute bronchitis, asthma, congestive heart failure, acute myocardial infarction, dysrhythmia, 

ischemic heart disease, chronic lung disease, and pneumonia each year are attributable to fine particle 

pollution from U.S. coal plant emissions. These deaths and illnesses are major examples of coal's external 

costs, i.e. uncompensated harms inffcted upon the pubrc at large. Low-income and minority populations are 

disproportionately impacted as well, due to the tendency of companies to avoid locating power plants upwind 

of affluent communities. To monetize the health impact of fine particle pollution from each coal plant, Abt 

assigned a value of $7,300,000 to each 2010 mortality, based on a range of government and private studies. 

Valuations of illnesses ranged from $52 for an asthma episode to $440,000 for a case of chronic bronchitis. I21 

Table 1: Death and disease attributable to fine particle pollution from Marion Plant 

Type of Impact 
Annual 

Valuation 
Incidence 

Deaths 6 $46,000,000 

Heart attacks 10 $1,000,000 

Asthma attacks 100 $5,000 

Hospital 
4 $100,000 

admissions 

Chronic 
4 $1,700,000 

bronchitis 

Asthma ER visits 7 $2,000 

Source: "Find Your Risk from Power Plant Pollution,'' Clean Air Task Force interactive table, accessed March 
2011 

Articles and Resources 

Sources 
1. r "The Toll from Coal: An Updated Assessment of Death and Disease from America's Dirtiest Energy 
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Source; Clean Air Task Force, September 2010. 

2. t "Technical Support Document for the Powerplant Impact Estimator Software Tool," Prepared for the 

Clean Air Task Force by Abt Associates, July 2010 

Existing Electric Generating Units in the United States, 2005, Energy Information Administration, accessed 

Jan. 2009. 

Environmental Integrity Project, "Dirty Kilowatts: America's Most Polluting Power Plants", July 2007. 

Facility Registry System, U.S. Environmental Protection Agency, accessed Jan. 2009. 

Carbon Monitoring for Action database, accessed Feb. 2009. 
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Illinois and coal 

United States and coal 

Global warming 
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Joppa Steam Plant 
Joppa Steam Plant is a coal-fired power station owned and operated 

by Ameren near Joppa, Illinois. 

Map Satellite 
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Death and disease attributable to fine particle pollufon from Joppa Steam Plant 

4.1 

Table 1: Death and disease attributable to f ne particle pollution frorn Joppa Steam Plant 

5 

Joppa ranked 75th on list of most polluting power plants n terms of coal waste 

6 

Articles and Resources 

6.1 

Sources 

6.2 

Related SourceWatch Articles 

6.3 

External Articles 

Violation Tracker 

Discover Which Corporations are the Biggest Violators of Environmental, Health and Safety Laws in 

the United States 
Violation Tracker is the first national search engine on corporate misconduct covering environmental, 

health, and safety cases initiated by 13 federal regulatory agencies. Violation Tracker is produced by the 

Corporate Research Project of Good Jobs First. Click here to access Violation Tracker. 

Plant Data 
Owner: Ameren 

Parent Company: Vistra Energy 

Plant Nameplate Capacity: 1,100 MW 

Units and In-Service Dates: 183 MW (1953), 183 MW {1953), 183 MW (1954), 183 MW (1954), 183 MW 

(1955), 183 MW (1955) 

Location: 2100 Portland Rd., Joppa, IL 62953 

GPS Coordinates: 37.21693, -88.866096 

Coal Consumption: 

Coal Source: 

Number of Employees: 
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Plant ownership 
The plant was owned by Ameren, an Illinois power company. In mid-March 2013, Dynegy purchased three 

electric generating subsidiaries and five coa l plants from Ameren, including Joppa Station.11H2l 

On April 9, 2018, Texas-based Vistra Energy, the parent company for TXU Energy and Luminant, announced it 

had completed ts merger with Dynegy. Vistra Energy will be the name of the combined company moving 
forward.I31 · 

Emissions· Data 
2006 CO2 Emissions: 9,318,296 tons 

2006 S02 Emissions: 26,408 tons 

2006 502 Emissions per MWh: 

2006 NOx Emissions: 5,705 tons 

2005 Mercury Emissions: 355 lb. 

Death and disease attributable to fine 
particle pollution from Joppa Steam 
Plant 
In 2010, Abt Associates issued a study commissioned by the Clean Air Task Force, a nonprofit research and 

advocacy organization, quantifying the deaths and other health effects attributable to fine particle pollution 

from coal-fired power plants.l4l Fine particle pollution consists of a complex mixture of soot, heavy metals, 

sulfur dioxide, and nitrogen oxides. Among these particles, the most dangerous are those less than 2.5 

microns in diameter, which are so tiny that they can evade the lung's natural defenses, enter the bloodstream, 

and be transported to vital organs. Impacts are especially severe among the elderly, children, and those with 
respiratory disease. The study found that over 13,000 deaths and tens of thousands of cases of chronic 

bronchitis, acute bronchitis, asthma, congestive heart failure, acute myocardial infarction, dysrhythmia, 

ischem·c heart disease, chronic lung disease, and pneumonia each year are attributable to fine particle 

pollution from U.S. coal plant emissions. These deaths and illnesses are major examples of coal's external 

costs, .e. uncompensated harms inflicted upon the publ'c at arge. Low-income and minority populations are 

disproportionately impacted as well, due to the tendency of companies to avoid locating power plants upwind 

of affluent communities. To monetize the health impact of fine particle pollution from each coal plant Abt 

assigned a value of $7,300,000 to each 2010 mortality, based on a range of government and private studies. 
Va uations of illnesses ranged from $52 for an asthma episode to $440.000 for a case of chronic bronchitis.is; 
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Table 1: Death and disease attributable to fine particle pollution from Joppa Steam Plant 

Type of Impact 
Annual 

Valuation 
Incidence 

Deaths 40 $290,000,000 

Heart attacks 61 $6,700,000 

Asthma attacks 670 $35,000 

Hospital 
28 $670,000 

admissions 

Chronic 
$11,000,000 

bronchitis 
24 

Asthma ER visits 42 $15,000 

Source: "Find Your Risk from Power Plant Pollution," Clean Air Task Force interactive table, accessed March 

2011 

Joppa ranked 75th on list of most 
polluting power plants in terms of coal 
waste 
In January 2009, Sue Sturgis of the Institute of Southern Studies compiled a list of the 100 most polluting coal 

plants in the United States in terms of coal combustion waste (CCW) stored in surface impoundments like the 

one involved in the TVA Kingston Fossil Plant coal ash spill.161 The data came from the EPA's Toxics Release 

Inventory (TRI) for 2006, the most recent year available.l7l 

Joppa Steam Plant ranked number 75 on the list, with 366,675 pounds of coal combustion waste released to 

surface impoundments in 2006.(61 

Articles and Resources 

Sources 
1. T Boshart, Glen. 'Dynegy Bid to Buy Ameren's Merchant Plants Makes Its Way to FERC." SNL Power Daily 

with fvlarket Report. April 18, 2013. 
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2. r Yeagle, Patrick. "Shell Game." Illinois Times. September 19, 2013 

3. T ''Vistra / Dynegy Merger," Vistra Energy website, accessed August 2018 

4. I "The Toll from Coal: An Updated Assessment of Death and Disease frorn America's Dirtiest Energy 

Source," Clean Air Task Force, September 2010. 

5. T "Technical Support Document for the Powerplant Impact Estimator Software Tool,'' Prepared for the 

Clean Air Task Force by Abt Associates, July 2010 

6. T 6-0 6-1 Sue Sturgis, "Coal's ticking timebomb: Could disaster strike a coal ash dump near you?," Institute 

for Southern Studies, January 4, 2009. 

7. l TRI Explorer, EPA, accessed January 2009. 

Existing Electric Generating Units in the United States, 2005, Energy Information Administration, accessed 

Jan. 2009. 

Environmental Integrity Project, "Dirty Kilowatts: America's Most Polluting Power Plants", July 2007. 

Facility Registry System, U.S. Environmental Protection Agency, accessed Jan. 2009. 
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Home History of SIH 

Section Menu 

History of SIH 

'> SIH 

In 1938, local physicians Dr. J.W. Barrow and Dr. Leo J. Brown formed a partnership to practice 
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medicine in Carbondale, Illinois. Two years later, they were joined by Dr. John Lewis and Dr. John 

Taylor, eventually calling their group the Carbondale Clinic. The physicians practiced together until 

World War II intervened, leaving only one of them behind to treat patients. When the group 

reassembled after the war, their increasing knowledge of medicine made it obvious to them that new 

medical specialties would be needed in the region. To carry out their plans they needed their own 

hospital but, under Illinois law, would also need their own corporation for ownership. 

About that time, Dr. Brown made a trip to nearby Herrin Hospital to promote his radiology services. 

Herrin Hospital had been built in 1914 as a center for black lung disease and other coal mine-related 

injuries; ten dollars was taken out of each miner's paycheck to fund the hospital. By the end of the 

war, the town was economically depressed and it was doubtful the hospital could remain open. 

Upon Dr. Brown's visit to Herrin in 1946, he learned the hospital was for sale for the asking price of 

$105,000. Two days later, the four physicians of the Carbondale Clinic formed the not-for-profit 

Southern Illinois Hospital Corporation in order to purchase Herrin Hospital. 

Shortly thereafter, the doctors decided to move ahead with plans to also construct their own 

hospital, and by 1950 Doctors Hospital had opened in Carbondale. In 1961, they also purchased 

nearby Holden Hospital, which was subsequently torn down to expand Doctors Hospital, rather than 

attempt to renovate the facility originally built in 1875 as a drug treatment center. 

The two remaining hospitals in Herrin and Carbondale existed as Southern Illinois Healthcare until 

1995, when it was agreed they would purchase St. Joseph Memorial Hospital in nearby 

Murphysboro, Illinois. St. Joseph had begun as a makeshift emergency center after a railroad 

accident in 1895. The Franciscan Sisters, who spearheaded the permanent facility originally called 

St. Andrews, ran the hospital for 58 years before handing it over to the Sisters Adorers of the Most 

Precious Blood. When the current facility was built in 1960, the name was changed to St. Joseph 

from St. Andrew to avoid confusion with a local public home for aged men. 

Today, Southern Illinois Healthcare remains a not-for-profit integrated health system and employs 

nearly 3,400 people. It is now comprised of over thirty facilities, including three inpatient hospitals, 

three clinics, numerous physician offices, three walk-in clinics and dedicated centers that include 

neurology, cancer, heart, sleep and rehabilitation. 

Although the three hospitals retain strong individual cultures from their very diverse beginnings, the 

corporation as a whole is still guided by the values of its founding physicians: respect, integrity, 

compassion, collaboration, stewardship, accountability and quality. They remain as committed to 
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quality health services today as when the first hospital opened, and strive to treat every patient as if 

that patient is the person most cared about in the world, and treat them like that person every single 

time. 

In This Section: 

ABOUT US 

BJC Collaborative 

History of SIH 

Our Leaders 
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BLACK LUNG PROGRAM 
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Southern Illinois and Southwestern Indiana Respiratory 
Disease Program 

(866) 252-9732 tolr free (appointments are preferred) 

Through the Southern Illinois and Southwestern Indiana Respiratory 

Disease Program/Black Lung Program, coal miners are receiving assistance 

for the diagnosis and treatment of black lung disease and other breathing 

disorders. Our services are FREE. The Southern Illinois and Southwestern 

Indiana Respiratory Disease Program provides the following: 

■ Federal Black Lung Application 

• Black Lung Widow's Claim 

• Case Management 

• Patient Education 

• Social Security Disability Application 

• Community Resource Referrals 

■ Home Visits on Request 

Illinois Outreach Sites: 

Illinois Main Office (with 

Shawnee Alliance) 

Indiana Outreach Sites: 

Gibson General Hospital 

I 808 Sherman Drive, Princeton, IN 
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6355 Brandhorst Drive, Carterville, 

IL 
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509 Glenburn Road, Linton. IN 

Benton UMW A Office 
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15 Veterans Drive, Harrisburg, IL 

Hayer Senior Center 
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R03871Prevalence of Adult Chronic Obstructive Pulmonary Disease 
by County, Illinois, 2010 - 2014 

Percent of Adults with 
Chronic Obstructive Pulmonary Disease 

C]<5.0 

□ s.1-7.2 

D 7.3-8.7 

~ >8.8 

~ No data available 

Prevalence measured by a positive response to the question: 

Stephenson Win 
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CalTOII 
7.9 

. 71 

Ogle 
5.8 

McHenry 
5.8 

} ---,1-..._.. _ _ --1 DeKalb Kane 
3.7 

Lee 
8.3 

3.2 

Livingston 
8,5 

Edgar 
7.8 

Have you ever been told my a doctor, ~urse, or other healthcare professional that 
you have chronic obstructive pulmonary disease? 

Source: Illinois County Behavioral Risk Factor Surveys, 2010 - 2014 
Retrieved by IDPH Office of Health Promotion 4/1412016 IIJJP.H 
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Coal Knew, Too 
A newly unearthed journal from 1966 shows the coal industry, like the oil 

industry, was long aware of the threat of climate change. 

By Elan Young 

I 11/22/2019 05:45 am ET I Updated Dec 16, 2019 

AdChoices [b

on knew." Thanks to the work of activists and journalists, those two words have rocked 

the politics of climate change in recent years, as investigations revealed the extent to which 

giants like Exxon Mobil and Shell were aware of the danger of rising greenhouse gas 

emissions even as they undermined the work of scientists. 

But the coal industry knew, too - as early as 1966, a newly unearthed journal shows. 

In August, Chris Cherry, a professor in the Department of Civil and Environmental 

Engineering at the University of Tennessee, Knoxville, salvaged a large volume from a 

stack of vintage journals that a fellow faculty member was about to toss out. He was drawn 
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to a 1966 copy of the industry publication Mining Congress Journal; his father-in-law had 

been in the industry and he thought it might be an interesting memento. 

Cherry flipped it open to a passage from James R. Garvey, who was the president of 

Bituminous Coal Research Inc., a now-defunct coal mining and processing research 

organization. 

"There is evidence that the amount of carbon dioxide in the earth's atmosphere is 

increasing rapidly as a result of the combustion of fossil fuels," wrote Garvey. "If the future 

rate of increase continues as it is at the present, it has been predicted that. because the 

CO2 envelope reduces radiation, the temperature of the earth's atmosphere will increase 

and that vast changes in the climates of the earth will result." 

"Such changes in temperature will cause melting of the polar icecaps, which, in turn, would 

result in the inundation of many coastal cities, including New York and London," he 

continued. 

Cherry was floored. 

"It pretty well described a version of what we know today as climate change," said Cherry. 

"Increases in average air temperatures, melting of polar ice caps, rising of sea levels. It's all 

in there." 

In a discussion piece immediately following Garvey's article, Peabody Coal combustion 

engineer James R. Jones noted that the coal industry was merely "buying time" before 

more air pollution regulations came into eff~ct. "We are in favor of cleaning up our air," he 

wrote. "Everyone can point to examples in his own community where something should be 

done. Our aim is to have control that does not precede the technical knowledge for 

compliance." 

Climate change is not Cherry's area of study, but he was struck by how the tone of the 

articles differed from the way many fossil fuel companies talk about climate change today. 

Rather than engage in denial, the articles offered a fairly straightforward acknowledgment 

of the emerging science. (This reporter is also a writer for UT's Tickle College of 

Engineering, where Cherry teaches.) 

As Cherry did some of his own digging, he soon realized his discovery could be the first 
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evidence that the coal industry was aware of the impending climate crisis more than half a 

century ago - a finding that could open mining companies to the type of litigation that the 

oil industry is now facing. 
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COURTESY OF CHRIS CHERRY 

A 1966 issue of the Mining Congress Journal suggested that ns1ng levels of greenhouse gases could lead to "vast 
changes in the climates of the earth." 

Decades Of Denial 

While Peabody Energy, the largest private-sector coal company in the world and the largest 

producer of coal in the U.S., now acknowledges climate change on its website, it has been 

directly and indirectly involved in obfuscating climate science for decades. It funded dozens 

of trade, lobbying and front groups that peddled climate misinformation, as The Guardian 

reported in 2016. 

As recently as 2015, Peabody Energy argued that carbon dioxide was a "benign gas 

essential for all life." 

'' Increases in average air temperatures, 
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melting of polar ice caps, rising of sea levels. 
It's all in there. 
-Chris Cherry, a professor at the University of Tennessee, Knoxville 

"While the benefits of carbon dioxide are proven, the alleged risks of climate change are 

contrary to observed data, are based on admitted speculation, and lack adequate scientific 

basis," the company wrote in a letter that year to the White House Council on 

Environmental Quality. 

AdChoices [I> 

At the heart of big coal's denial campaign was Fred Palmer, who served as Peabody's 

senior vice president of government relations from 2001 to 2015. In 1997, Palmer founded 

the Greening Earth Society, a now-defunct industry front group that argued that burning 

fossil fuels was good for the planet. The group was based in the same office as the 

Western Fuels Association, a consortium of coal suppliers and coal-fired utilities that 

Palmer also ran. 

"Every time you turn your car on and you burn fossil fuels and you put CO2 into the air, 

you're doing the work of the Lord," Palmer told a Danish documentary team in 1997. 'That's 

the ecological system we live in." 
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COURTESY OF CHRIS CHERRY 

A discussion piece in the same 1966 issue of the Mining Congress Journal said the coal industry was merely "buying 
time" before more air pollution regulations went into effect. 

Asked for comment, a Peabody spokesperson told HuffPost: "Peabody recognizes that 

climate change is occurring and that human activity, including the use of fossil fuels, 

contributes to greenhouse gas emissions. We also recognize that coal is essential to 

affordable, reliable energy and will continue to play a significant role in the global energy 

mix for the foreseeable future. Peabody views technology as vital to advancing global 

climate change solutions, and the company supports advanced coal technologies to drive 

continuous improvement toward the ultimate goal of near-zero emissions from coal." 

Palmer, who did not respond to Huff Post's request for comment, continues to carry the 

torch. He now works as an energy policy adviser to The Heartland Institute, a Chicago

based think tank whose climate denial is so severe that even Exxon Mobil abandoned 

funding it and its climate denial efforts a decade ago. In 2011, leaked memos showed that 

the institute paid contrarian scientists like Craig ldso, founder of the Center for the Study of 

Carbon Dioxide and Global Change, $1 1,600 a month to promote carbon dioxide as 

beneficial to the environment. 

The group sits at the heart of a broader right-wing misinformation network funded in large 

part by hedge fund billionaire Robert Mercer and his daughter, Rebekah, both Republican 
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mega-donors who backed President Donald Trump and financed projects such as Breitbart 

News and Cambridge Analytica, the data firm considered key to Trump's 2016 win. 

Palmer's daughter, Downey Magallanes, was a top policy adviser at Trump's Interior 

Department before joining oil giant BP in September 2018. 

All of this was taking place well after climate change had become a commonly understood 

idea in the scientific community. A 1965 report from President Lyndon Johnson's Science 

Advisory Committee was the first from the White House to address climate change (and is 

likely what precipitated the Mining Congress Journal article). "The climate changes that 

may be produced by the increased CO2 content could be deleterious from the point of view 

of human beings," it warned. In 1988, NASA scientist James Hansen testified to Cong_ress 

about what was then known as the "greenhouse effect." And in 1992, the United Nations 

established the Framework Convention on Climate Change, an international treaty to begin 

addressing the problem. 

But as this consensus emerged, so too did a wave of industry-funded climate denial via 

vast, shadowy networks of front groups, public relations campaigns and scientists for hire. 

Pulling Back The Curtain 

In 2015, journalists at lnsideClimate News, the Los Angeles Times and Columbia University 

exposed internal Exxon Mobil documents showing that the company's scientists had a deep 

understanding of climate change even as Exxon worked publicly to downplay that science. 

Twenty state attorneys general launched an "Exxon Knew" campaign, which eventually led 

to communities across the country filing at least 14 legal challenges against Exxon and 

other fossil fuel companies. One lawsuit, from the New York state attorney general's office, 

went to trial on Oct. 22 and focuses on how the company accounted for the costs of 

potential future regulations on climate change. The Massachusetts attorney general filed 

another suit on Oct. 24, this time claiming the company had engaged in deceptive 

advertising and misled investors about the systemic financial risks to its business posed by 

fossil fuel-driven climate change. Earlier this month, two of Hawaii's biggest municipalities 

sued Exxon and other big oil companies to recoup the costs of adapting to rising seas and 

more violent storms. 

Evidence of what fossil fuel companies knew about climate change and when is critical to 
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the legal strategy of those seeking damages for carbon dioxide emissions. If fossil fuel 

companies were aware of their products' harmful effects on the planet, they could be held 

liable for damages. 

'' They fought the hardest because they had 
the biggest existential threat. 
- Kert Davies, founder and director of the Climate Investigations Center 

Legal liability boils down to four factors, said David Bookbinder, chief counsel for the 

Niskanen Center, which is representing counties in Colorado that have filed suit: one, 

whether the defendants knew that their products would cause climate change; two, what 

they told or did not tell the public about the consequences of using their products; three, the 

extent of injuries caused by climate change; and four, whether the defendants' actions have 

led to a portion of those injuries. What the plaintiffs in these suits can prove remains to be 

seen. 

What we do know is that coal, when burned, has by far the biggest climate footprint of any 

fossil fuel, producing more carbon dioxide per unit than oil or gas. In the U.S. alone, coal 

produced 65% of the power sector's planet-warming emissions. The 1966 article in the 

Mining Congress Journal certainly raises questions about what the coal industry knew at 

the time. 

Robert Brulle, a professor emeritus of sociology and environmental science at Drexel 

University, authored a recent paper that suggests the coal industry must have known quite 

a bit, given how prominently it positioned itself in the climate denial movement. 

AdChoices [i> 

Brulle researched 12 major groups and coalitions that argued against mandatory regulation 

of carbon dioxide from 1989 to 2015 - which he calls the "climate change 

countermovement." That countermovement included 2,000 different businesses, political or 
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social groups, as well as other organizations, but Brulle found that 179 core organizations 

belonged to multiple coalitions. Coal companies and predominantly coal-burning utilities 

were the most prevalent. He describes oil and gas companies as "more of a marginal 

player" by comparison. 

"The coal mining industry- the utilities that were burning it for electricity, along with the 

railroads who were hauling it - and manufacturing industries like steel were the first 

corporate forces to become climate deniers and try to block action on climate policy," said 

Kert Davies, founder and director of the Climate Investigations Center. "They fought the 

hardest because they had the biggest existential threat." 

Where Do We Go From Here? 

In the aftermath of the 1973 oil embargo, Exxon and other oil giants leased large parcels of 

land for coal mining with the goal of manufacturing synthetic fuels and lowering U.S. 

dependence on the Middle East. 

Some previously released documents show that Exxon's scientists began advising that the 

world phase out coal as a fuel as early as 1979. In one scenario, the Exxon scientists 

concluded that non-fossil fuels would need to be substituted for coal beginning in the 1990s 

to keep carbon dioxide levels below atmospheric concentrations of 440 parts per million. In 

1999, Exxon merged with Mobil, and by 2002, Exxon Mobil had dumped its coal assets. 

Meanwhile, the coal industry tried to reinvent itself with the concept of "clean coal." This as

yet-undelivered promise that carbon capture and other technological advances could lower 

coal's environmental impact has been around for decades but resurged in the early 2000s 

as regulations seemed imminent. 

The biggest proponent of this idea was the American Coalition for Clean Coal Electricity, a 

coal front group that spent $35 million on public relations campaigns in 2008 alone, seeking 

to influence the election. A year later, ACCCE was caught sending Congress fraudulent 

letters opposing federal climate legislation and pretending to be from veterans, women's 

and civil rights groups. The incident led many members to leave the organization, but 

Peabody remains a member to this day. 

"Its whole mission was to stop climate regulations but pretend that they were in favor of 

clean coal, which, of course, doesn't exist," said Davies. 
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Peabody Energy filed for bankruptcy protection in 2016, the same year carbon dioxide 

levels hit 400 parts per million. Eight other coal companies have filed for bankruptcy this 

year. Even as the Trump administration has promised a coal res.urgence and rolled back 

Obama-era regulations, the industry's profitability continues to experience a downward 

slide. If the slogan "Coal Knew" ever does take off, it's unclear who'll be left to sue. 

Illustration by Rebecca Zisser, with photos from Getty. 
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Case Background 

cases MENU 

On October 29, 2019, Murray Energy Holdings Co. and 98 affiliated debtors 

(collectively, the "Debtors") each filed a voluntary petition for relief under 

Chapter 11 of the United States Bankruptcy Code in the United States 

Bankruptcy Court for the Southern District of Ohio) Western Division. The cases 

are pending before the Honorable John E. Hoffman Jr and are jointly 

administered under Case No. 19-56885. 

Important Information & Dates 

Deadline to File Claims 
The Bankruptcy Court has set the following deadlines for filing proofs of claim: 

• General Bar Date: March 9, 2020, at 5:00 p.m., prevailing Eastern Time 

• Governmental Bar Date: April 27, 2020, at 5 :00 p.m., prevailing Eastern 
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Time 

Click on "Submit a Claim" above to download the applicable proof of claim form 

and for more information regarding filing a claim against the Debtors. Please 

click here to download the Bar Date Order and here to download the Bar Date 

Notice. 

Sale 
On January 9, 2020, the the Bankruptcy Court entered an order approving the 

bidding procedures in connection with the sale of all or substantially all of the 

Debtor's assets. 

Please take note of the following important dates related to the sale: 

• Preliminary Bid Deadline: February 4, 2020, at 4:00 p.m., prevailing Eastern 

Time 

• Final Bid Deadline: March 16, 2020, at 4:00 p.m., prevailing Eastern Time 

• Auction (if necessary): March 26, 2020, at 10:00 a.m., prevailing Eastern 

Time 

• Sale Objection Deadline: May 26, 2020, at 4:00 p.m., prevailing Eastern 

Time 

• Sale Hearing: June 2, 2020, at 10:00 a.m., prevailing Eastern Time 

Please click below to view all documents related to the sale: 

Sale Documents 

Plan & Disclosure Statement 
On December 3, 2019, the Debtors filed their Joint Plan of Reorganization and 

the Disclosure Statement related thereto. The Bankruptcy Court will hold a 

hearing to consider approval of the Disclosure Statement on March 12, 2020 at 

10:00 a.m. (prevailing Eastern Time) 

Please click below to view all documents related to the Debtors' Plan & 

Disclosure Statement: 

Plan & Disclosure Statement 

Meeting of Creditors 
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The Meeting of Creditors was held on December 20, 2019 at 10:00 a.m. (ET) at 

the following location: 

John Weld Peck Federal 
Building 

550 Main Street 
Room 1-109 

Cincinnati, OH 45202 

First Day Hearing 
A hearing on the Debtors' First Day Motions was held on October 30, 

2019 at 3:00 p.m. (ET) before the Honorable John E. Hoffman Jr., United States 

Bankruptcy Court for the District of Southern District of Ohio, Western Division, 

in Courtroom 1 at United States Bankruptcy Court, 221 East Fourth Street, 

Atrium Two, Suite 800, Cincinnati, OH 45202. 

Please click below to view and download the Debtors' First Day Motions and 

Orders: 

First_ Day __ Motions 

First_ Day __ Orders 

Formation Meeting for Official Committee of Unsecured Creditors 
The United States Trustee held a meeting to form a Committee on Thursday, 

November 7, 2019. 

For additional information about the formation meeting, please click here 

Dates 

October February 
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- Parties i 

Debtors' Counsel 

Kirkland & Ellis LLP 

Kirkland & Ellis International LLP 
300 North LaSalle 
Chicago, IL 60654 
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https://www.kirkland.com 
Phone: 312.862.2000 
Fax: 312.862.2200 

Ross M. Kwasten iet 
Joseph M. Graham 

Dinsmore & Shohl LLP 

255 East Fifth Street 
Suite 1900 
Cincinnati. OH 45202 
https://www.dinsmore.com 
Phone: 513.977.8200 
Fax: 513.977.8141 

Kim Martin Lewis 
Alexandra S. Horwitz 

https://www.kirkland.com 
Phone: 212.446.4800 
Fax: 212.446.4900 

Nicole L. Greenblatt 
Mark McKane 

United States Trustee and Court Information 

Office of the United States 
Trustee 

J.W. Peck Federal Building 
550 Main Street, Suite 4-812 
Cincinnati, OH 45202 
https ://www.justice.gov/ust-reg ions-... 
Phone: 513.684.6988 

U.S. Bankruptcy Court, 
Southern District of Ohio 

221 East Fourth Street 
Atrium Two Suite 800 
Cincinnati , OH 45202 
https://www.ohsb.uscourts.gov/ 
Phone: 513-684-2572 

--------

1 - Debtors 
I 

Case Number Debtor Name Petition Date 

-- -
19-56885 Murray Energy Holdings Co. October 29, 2019 

19-56886 AMCA Coal Leasing, Inc. October 29, 2019 

19-56889 AmCoal Holdings, Inc. October 29, 2019 

19-56893 American Compliance Coal, Inc. October 29, 2019 

19-56897 Amencan Energy Corporation October 29, 2019 
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19-56901 American Equipment & Machine. Inc. October 29, 2019 

19-56903 American Mine Services, Inc. October 29, 2019 

19-56907 American Natural Gas Inc. October 29, 2019 

19-56912 AmericanHocking Energy, Inc. October 29, 2019 

19-56916 AmericanMountaineer Energy, Inc. October 29, 2019 

19-56920 AmericanMountaineer Properties, Inc. October 29, 2019 

19-56925 Anchor Longwall And Rebuild, Inc. October 29. 2019 

19-56929 Andalex Resources Management, Inc. October 29, 2019 

19-56932 Andalex Resources, Inc. October 29, 2019 

19-56940 Belmont Coal, Inc. October 29, 2019 

19-56945 Belmont County Broadcast Studio, Inc. October 29, 2019 

19-56949 Canterbury Coal Company October 29, 2019 

19-56953 CCC Land Resources LLC October 29, 2019 

19-56956 CCC RCPC LLC October 29, 2019 

19-56887 Central Ohio Coal Company October 29, 2019 

19-56890 Coal Resources Holdings Co. October 29, 2019 

19-56892 Coal Resources, Inc October 29, 2019 

19-56894 Consolidated Land Company October 29, 2019 

19-56898 Consolidation Coal Company October 29, 2019 

19-56902 Corporate Aviation Services, Inc. October 29, 2019 

19-56904 Eighty-Four Mining Company October 29, 2019 

19-56908 Empire Dock, Inc. October 29, 2019 

19-56911 Energy Resources. Inc. October 29, 2019 

19-56915 Energy Transportation, Inc. October 29, 2019 

19-56919 Genwal Resources, Inc. October 29, 2019 

19-56922 Kanawha Transportation Center. Inc. October 29, 2019 
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19-56926 KenAmerican Resources, Inc. October 29, 2019 

19-56930 Keystone Coal Mining Corporation October 29, 2019 

19-56935 Maple Creek Mining, Inc. October 29, 2019 

19-56938 Maple Creek Processing, Inc. October 29, 2019 

19-56942 McElroy Coal Company October 29, 2019 

19-56946 Mill Creek Mining Company October 29, 2019 

19-56948 Mon River Towing, Inc October 29, 2019 

19-56952 MonValley Transportation Center, Inc. October 29, 2019 

19-56888 Murray American Coal, Inc. October 29, 2019 

19-56891 Murray American Energy, Inc. October 29, 2019 

19-56896 Murray American Kentucky Towing, Inc October 29, 2019 

19-56900 Murray American Minerals, Inc October 29, 2019 

19-56906 Murray American Resources, Inc October 29, 2019 

19-56910 Murray American River Towing, Inc. October 29, 2019 

19-56914 Murray American Transportation, Inc. October 29, 2019 

19-56918 Murray Colombian Resources , LLC October 29, 2019 

19-56924 Murray Equipment & Machine, Inc. October 29, 2019 

19-56928 Murray Kentucky Energy Services, Inc. October 29, 2019 

19-56933 Murray Kentucky Energy, Inc October 29, 2019 

19-56939 Murray Keystone Processing, Inc. October 2~. 2019 

19-56944 Murray South America, Inc October 29, 2019 

19-56950 Murray Utah Energy Services, Inc. October 29, 2019 

19-56955 Ohio Energy Transportation. Inc. October 29, 2019 

19-56958 Ohio Valley Resources, Inc. October 29, 2019 

19-56941 The Ohio Valley Transloading Company October 29, 2019 

19-56961 OhioAmerican Energy, Incorporated October 29, 2019 
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19-56964 Oneida Coal Company, Inc. October 29, 2019 

19-56967 PennAmerican Coal L. P. October 29, 2019 

19-56970 PennArnerican Coal, Inc. October 29, 2019 

19-56973 Pennsylvania Transloading, Inc. October 29, 2019 

19-56975 Pinski Corp. October 29, 2019 

19-56978 Pleasant Farms, Inc. October 29, 2019 

19-56980 Premium Coal, Inc. October 29, 2019 

19-56974 Southern Ohio Coal Company October 29, 2019 

19-56976 Spring Church Coal Company October 29, 2019 

19-56977 Sunburst Resources, Inc. October 29, 2019 

19-56979 T D K Coal Sales. Incorporated October 29, 2019 

19-56895 The American Coal Company October 29, 2019 

19-56899 The American Coal Sales Company October 29, 2019 

19-56905 The Franklin County Coal Company October 29, 2019 

19-56909 The Harrison County Coal Company October 29, 2019 

19-56913 The Marion County Coal Company October 29, 2019 

19-56917 The Marshall County Coal Company October 29, 2019 

19-56921 The Mclean County Coal Company October 29, 2019 

19-56923 The Meigs County Coal Company October 29, 2019 

19-56927 The Monongalia County Coal Company October 29, 2019 

19-56931 The Muhlenberg County Coal Company, LLC October 29, 2019 

19-56934 The Muskingum County Coal Company October 29, 2019 

19-56937 The Ohio County Coal Company October 29, 2019 

19-56884 The Ohio Valley Coal Company October 29, 2019 

19-56943 The Oklahoma Coal Company October 29, 2019 

19-56947 The Washington County Coal Company October 29, 2019 
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19-56951 The Western Kentucky Coal Company, LLC October 29, 2019 

19-56954 Twin Rivers Towing Company October 29, 2019 

19-56957 UMCO Energy, Inc. October 29, 2019 

19-56959 UtahAmerican Energy, Inc. October 29, 2019 

19-56960 West Ridge Resources, Inc. October 29, 2019 

19-56962 West Virginia Resources, Inc. October 29, 2019 

19-56963 Western Kentucky Coal Resources, LLC October 29, 2019 

19-56965 Western Kentucky Consolidated Resources, LLC October 29, 2019 

19-56966 Western Kentucky Land Holding, LLC October 29, 2019 

19-56968 Western Kentucky Rail Loadout, LLC October 29, 2019 

19-56969 Western Kentucky Resources Financing, LLC October 29, 2019 

19-56971 Western Kentucky Resources, LLC October 29, 2019 

19-56972 Western Kentucky River Loadout, LLC October 29, 2019 

19-56936 Avonmore Rail Loading, Inc October 29, 2019 

19-56981 Murray Global Commodities, Inc. October 29, 2019 

19-57017 Murray Energy Corporation October 29, 2019 
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R03905Coal Giant Provided Secret Financing to Group Challenging Climate Lawsuits 

The Tennessee Valley Authority Paradise Fossil Plant, a generating station that used to burn coal mined by 
Murray Energy Holdings Co., the largest privately owned U.S. coal company, in Paradise, Ky . , on Oct. 30, 2019. ~1,oto: 
Luke 5hnrrett/Bloomb~rg via Getty Images 

IN 2018, a new group appeared seemingly out of nowhere and 
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immediately took aim at the recent wave of lawsuits filed by state attorneys 

general designed_ to hold major fossil fuel companies responsible for allegedly 

misleading investors and customers about the true risk of carbon pollution. 

"The global warming lobby has gone too far this time," declared the innocuously 

named group, Government Accountability and Oversight, in a video posted on 

its website. GAO claimed that th~ lawsuits, which target Exxon Mobil, Shell Oil, 

and Chevron, among other corporations, represent a form of government 

overreach and that prosecutors are colluding with activist interest groups in an 

unethical manner. 

GAO, which is run as a for-profit company and foundation, does not disclose its 

donors nor does it provide much information about its origins. But on Saturday, 

a bankruptcy court in southern Ohio released a filing revealing that the 

organization received three donations totaling $300,000 from Murray Energy, 

the largest privately held coal-mining company in the United States. The first 

payment was made on June 7, 2018, just one month after GAO announced its 

intention to "expose" the litigation effort against energy companies. 

That a secretive group working to defend the fossil fuel industry is financed by 

Murray Energy may come as no surprise. 

Join Our Newsletter 
Original reporting. Fearless journalism. 
Delivered to you. 

I'm in 

Bob Murray, the billionaire founder of Murray Energy, a prolific GOP donor, 

and early supporter of President Donald Trump, is an outspoken critic of 

environmental regulations and activist groups. Murray's influence over the 

administration, including the push to unravel Environmental Protection Agency 

rules on carbon emissions and exit the Paris climate accords, is well 

docun1ented. Even the current chief of the EPA, Andrew Wheeler, is a 

former lobbyist for Murray. 
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GAO and Murray Energy did not immediately respond to a request for 

comment. The co1npany has provided over $3.8 million in ca1npaign 

contributions to a range of federal politicians over the last five years, according 

to the Federal Election Commission. That figure, however, appears to be only 

part of the story in terms of the company's influence over the political debate. 

In October, following a precipitous drop in coal demand, Murray's company 

filed for Chapter 11 bankruptcy protection, forcing the firm to disclose its recent 

history of payments to outside political entities. As part of the company's 

restructuring process, it filed a statement of financial affairs, which lists 

creditors and liabilities, as well as a list of recent charitable donations and 

grants, which revealed the payments to GAO, among many other new 

revelations about the coal company's hidden hand in the climate change debate. 

Murray Energy showered donations to several think tanks focused on 

questioning the link between human activity and global warming, providing 

grants to groups such as the Heartland Institute, which once sponsored 

billboards comparing those who accept climate change to the Unabomber. The 

Ohio-based coal giant gave $30,000 to the Hea1tland Institute in March of last 

year, shortly after the group announced a campaign to save coal companies on 

the brink of closure, followed by another $100,00 in contributions in the 
months that followed. 

Other think tanks listed in the 

filing as having received money 

from Murray Energy include 

the Committee for a 

Constructive Tomorrow, a 

group that clai1ned "there is no 

scientific consensus though that 

global warming is man-caused"; 

the Competitive Enterprise 

- Murray Energy 
showered 
donations to 
several think tanks 
focused on 
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Institute, which briefs 

lawmakers on how the science 

behind climate change is a 

"hoax"; the Cato Institute, the 

Charles Koch-founded think 

tank that has long sponsored 

prominent climate change 

deniers; and the Center for the 

questioning the 
link between 
human activity and 
global warming. 

Study of Carbon Dioxide and Global Change, which argues for the "many 

benefits" of increasing carbon emissions. ("Atmospheric carbon dioxide is the 

elixir of life," one pamphlet reads. Emphasis in the original.) 

The filing lists nearly a dozen similar payments to right-wing organizations that 

do not disclose donors. Murray Energy provided $130,000 to "Hardworking 

Ohioians Inc.," a mysterious for-profit group, which revealed no information 

about its donors, tied closely to Ohio House Speaker Larry Householder, and 

aired advertisements last year to maintain the Republican majority in the 

legislature. Another $50,000 was spent in support of Freedom Works, a 

grassroots group that n1obilizes public support for rolling back EPA regulations. 

Judicial Watch, a GOP-aligned investigative nonprofit, is also a beneficiary of 

Murray Energy money. 

"The bankruptcy filing confirms what environmentalists have long suspected 

about Murray Energy's connections to a network of special-interest groups that 

have worked to manufacture doubt about climate change and attack climate 

scientists and activists," said David Anderson, communications and policy 

manager for the Energy and Policy Institute, a watchdog group. 

Bankruptcy filings have provided a unique opportunity for the public to better 

understand the political agenda of powerful corporate interests, which 

typically shroud sensitive donations through nondisclosing entities. The sudden 

collapse earlier this year of Cloud Peak Energy, a Wyoming-based coal firm, 

revealed several donations to climate change denial groups. In 2015, The 
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Intercept reported on another wave of coal bankruptcies, which revealed ties 

between coal firms to a subterranean network of groups dedicated to blocking 

environmental reform. 

The bankruptcy of Alpha Natural Resources three years ago, for instance, 

showed secret payments to Chris Horner, a former lobbyist who had hounded 

climate scientists in an attempt to discredit their work. The disclosure was the 

first time Horner and his nonprofit, the Free Market Environmental Law Clinic, 

had been directly tied to the fossil fuel industry. 

Horner is now onto new projects. Along with several .other lawyers, he is a co

founder of Government Accountability and Oversight. 

WAIT! BEFORE YOU GO on about your day, ask yourself: How likely is it that 
the story you just read would have been produced by a different news outlet if The 
Intercept hadn't done it? 

Consider what the world of media would look like without The Intercept. Who would 

hold party elites accountable to the values they proclaim to have? How many covert 
wars, miscarriages of justice, and dystopian technologies would remain hidden if our 
reporters weren't on the beat? 

The kind of reporting we do is essential to democracy, but it is not easy, cheap, or 
profitable. The Intercept is an independent nonprofit news outlet. We don't have 

ads, so we depend on our members - 35,000 and counting - to help us hold the 
powerful to account. Joining is simple and doesn't need to cost a lot: You can 

become a sustaining member for as little as $3 or $5 a month. That's all it takes to 
support the journalism you rely on. 

Become a Member :--:: 

RELATED 
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Coal Mining CEO Defends Financing 
Harassment of Climate Scienti~s 

Attorney Hounding Climate Scientists Is 
Covertly Funded By Coal Industry 

Giant Coal Company Bankruptcy Reveals 
Secret Ties to Climate Denial, GOP Dark 
Money Groups 

Coal CEO Thanks Lamar Smith, Asks Him to 
Expand Probe of Climate Scientists 

CONTACT THE AUTHOR: 

e Lee Fang 

lee.fang@theintercept.com 

t @lhfang 
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. 

Original reporting. 
1 Fearless journalism. 
I 

1 . Delivered to you. 
Enter your email address 

Mai/Chimp 

Subscribe to the podcast. 

Get it on Apple Pod cast. Get it on Google Play. 

WITH JEREMY SCAHILL 
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IN THE UNITED STATES BANKRUPTCY COURT 
FOR THE SOUTHERN DISTRICT OF omo 

WESTERN DIVISION 

) 
In re: ) Chapter 11 

) 
MURRAY ENERGY HOLDINGS CO., et al., 1 ) Case No. 19-56885 (JEH) 

) 
) Judge John E. Hoffman, Jr. 
) 

Debtors. ) (Jointly Administered) _______________ ) 
GLOBAL NOTES, METHODOLOGY, AND SPECIFIC 

DISCLOSURES REGARDING THE DEBTORS' SCHEDULES OF 
ASSETS AND LIABILITIES AND STATEMENTS OF FINANCIAL AFFAIRS 

INTRODUCTION 

Murray Energy Holdings Co. and its debtor affiliates, as debtors and debtors in possession 
in the above-captioned chapter 11 cases (collectively, the "Debtors"), with the assistance of their 
advisors, have filed their respective Schedules of Assets and Liabilities (the "Schedules") and 
Statements of Financial Affairs (the "Statements." and together with the Schedules, the "Schedules 
and Statements") with the United States Bankruptcy Court for the Southern District of Ohio (the 
"Court"), under section 521 of title 11 of the United States Code, 11 U.S.C. §§ 101- 1532 
(the "Bankruptcy Code"), Rule 1007 of the Federal Rules of Bankruptcy Procedure 
(the "Bankruptcy Rules"), and Rule 1007-1 of the Bankruptcy Local Rules for the Southern 
District of Ohio (the "Local Rules"). 

These Global Notes, Methodology, and Specific Disclosures Regarding the Debtors' 
Schedules of Assets and Liabilities and Statements of Financial Affairs (the "Global Notes") 
pertain to, are incorporated by reference in, and comprise an integral part of all of the Debtors' 
Schedules and Statements. The Global Notes should be referred to, considered, and reviewed in 
connection with any review of the Schedules and Statements. 

The Schedules and Statements do not purport to represent financial statements prepared in 
accordance with Generally Accepted Accounting Principles in the United States ("GAAP"), nor 
are they intended to be fully reconciled with the financial statements of each Debtor. Additionally, 
the Schedules and Statements contain unaudited information that is subject to further review and 

Due to the large nwnberofDebtors in these chapter 11 cases, a complete list of the Debtors and the last four digits 
of their federal tax identification nwnbers is not provided herein. Such information may be obtained on the 
website of the Debtors' claims and noticing agent at https://cases.primeclerk.com/MurrayEnergy. The location 
of Debtor Murray Energy Holdings Co.'s principal place of business and the Debtors' service address in these 
chapter 11 cases is 46226 National Road, St. Clairsville, Ohio 43950. 
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potential adjustment and reflects the Debtors' reasonable efforts to report the assets and liabilities 
of each Debtor on an unconsolidated basis. 

The Debtors and their agents, attorneys, and advisors do not guarantee or warrant the 
accuracy or completeness of the data that is provided herein and shall not be liable for any loss or 
injury arising out of or caused in whole or in part by the acts, errors, or omissions, whether 
negligent or otherwise, in procuring, compiling, collecting, interpreting, reporting, 
communicating, or delivering the information contained herein. While reasonable efforts have 
been made to provide accurate and complete information herein, inadvertent errors or omissions 
may exist. The Debtors and their agents, attorneys, and advisors expressly do not undertake any 
obligation to update, modify, revise, or re-categorize the information provided herein, or to notify 
any third party should the information be updated, modified, revised, or re-categorized. In no 
event shall the Debtors or their agents, attorneys, and advisors be liable to any third party for any 
direct, indirect, incidental, consequential, or special damages (including damages arising from the 
disallowance of a potential claim against the Debtors or damages to business reputation, lost 
business, or lost profits), whether foreseeable or not and however caused, even if the Debtors or 
their agents, attorneys, and advisors are advised of the possibility of such damages. 

In preparing the Schedules and Statements, the Debtors relied on financial data derived 
from their books and records that was available at the time of such preparation. Although the 
Debtors have made reasonable, good faith efforts to collect, compile, and ensure the accuracy and 
completeness of the Schedules and Statements, subsequent information or discovery may result in 
material changes to the Schedules and Statements. As a result, inadvertent errors or omissions 
may exist. For the avoidance of doubt, the Debtors reserve their rights to amend and supplement 
the Schedules and Statements as may be necessary or appropriate. 

Mr. Robert D. Moore, Chief Executive Officer, and Chief Financial Officer of Murray 
Energy Holdings Co. has signed each of the Schedules and Statements. Mr. Moore is an authorized 
signatory for each of the Debtors. In reviewing and signing the Schedules and Statements, 
Mr. Moore necessarily has relied upon the efforts, statements, and representations of various 
personnel employed by the Debtors and their advisors. Mr. Moore has not (and could not have) 
personally verified the accuracy of each statement and representation contained in the Schedules 
and Statements, including statements and representations concerning amounts owed to creditors, 
classification of such amounts, and creditor addresses. 

Global Notes and Overview of Methodology 

I. Description of Cases. On October 29, 2019 (the "Petition Date"), the Debtors filed 
voluntary petitions for relief under chapter 11 of the Bankruptcy Code. The Debtors are 
operating their business and managing their property as debtors-in-possession pursuant to 
sections 1107(a) and 1108 of the Bankruptcy Code. On November 1, 2019, an order 
[Docket No. 112] was entered directing joint administration of these chapter 11 cases. 
Notwithstanding the joint administration of the Debtors' cases for procedural purposes, 
each Debtor has filed its own Schedules and Statements. On November 7, 2019, the United 
States Trustee appointed an official committee of unsecured creditors in the Debtors' 
bankruptcy cases [Docket No. 168]. No request for the appointment of a trustee or 
examiner has been made in these chapter 11 cases. The liability information provided 

2 
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herein represents the liability data of the Debtors as of the Petition Date, except as 
otherwise noted. The asset information provided herein represents the asset data of the 
Debtors as of September 30, 2019, except as otherwise noted. 

Global Notes Control. These Global Notes pertain to and comprise an integral part of 
each of the Schedules and Statements and should be referenced in connection with any 
review thereof. In the event that the Schedules and Statements conflict with these Global 
Notes, the Global Notes shall control. 

Reservation of Rights. Reasonable efforts have been made to prepare and file complete 
and accurate Schedules and Statements, but inadvertent errors or omissions may exist. 
The Debtors reserve all rights to: (i) amend or supplement the Schedules and Statements 
from time to time, in all respects, as may be necessary or appropriate, including the right 
to amend the Schedules and Statements with respect to the description, designation, or 
Debtor against which any claim against a Debtor ("Claim")2 is asserted; (ii) dispute or 
otherwise assert offsets or defenses to any Claim reflected in the Schedules and Statements 
as to amount, liability, priority, status, or classification; (iii) subsequently designate any 
Claim as "disputed," "contingent," or "unliquidated;" or (iv) object to the extent, validity, 
enforceability, priority, or avoidability of any Claim (regardless of whether such Claim is 
designated in the Schedules and Statements as "disputed," "contingent," or 
"unliquidated"). Any failure to designate a Claim in the Schedules and Statements as 
"disputed," "contingent," or "unliquidated" does not constitute an admission by 
the Debtors that such Claim or amount is not "disputed," "contingent," or "unliquidated." 
Listing a Claim does not constitute an admission of liability by the Debtor against which 
the Claim is listed or against any of the Debtors. Furthermore, nothing contained in 
the Schedules and Statements shall constitute a waiver of rights with respect to the Debtors' 
chapter 11 cases, including, but not limited to, issues involving Claims, substantive 
consolidation, defenses, equitable subordination, and/or causes of action arising under the 
provisions of chapter 5 of the Bankruptcy Code and any other relevant non-bankruptcy 
laws to recover assets or avoid transfers. Any specific reservation or rights contained 
elsewhere in the Global Notes does not limit in any respect the general reservation of rights 
contained in this paragraph. Notwithstanding the foregoing, the Debtors shall not be 
required to update the Schedules and Statements. 

(a) No Admission. Nothing contained in the Schedules and Statements is intended or 
should be construed as an admission or stipulation of the validity of any Claim 
against the Debtors, any assertion made therein or herein, or a waiver of the 
Debtors' rights to dispute any Claim or assert any cause of action or defense against 
any party. 

(b) Recharacterization. Notwithstanding the Debtors' reasonable efforts to properly 
characterize, classify, categorize, or designate certain Claims, assets, executory 
contracts, unexpired leases, and other items reported in the Schedules and 
Statements, the Debtors may nevertheless have improperly characterized, 

For the purposes of these Global Notes, the tenn Claim shall have the meaning as defined under section 101(5) 
of the Bankruptcy Code. 

3 

3 of 370 



R03916
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 4 of 370 

classified, catego~zed, designated, or omitted certain items due to the complexity 
and size of the Debtors' businesses. Accordingly, the Debtors reserve all rights to 
recharacterize, reclassify, recategorize, redesignate, add, or delete items reported in 
the Schedules and Statements at a later time as is necessary or appropriate as 
additional information becomes available, including, but not limited to, whether 
contracts or leases listed herein were deemed executory or unexpired as of the 
Petition Date and remain executory and unexpired postpetition. 

(c) Classifications. Listing (i) a Claim on Schedule D as "secured," (ii) a Claim on 
Schedule E/F as "priority," (iii) a Claim on Schedule E/F as ''unsecured," or (iv) a 
contract on Schedule G as "executory" or "unexpired," does not constitute an 
admission by the Debtors of the legal rights of the claimant or a waiver of 
the Debtors' rights to recharacterize or reclassify such Claims or contracts or to 
setoff of such Claims. 

(d) Claims Description. Schedules D and E/F permit each of the Debtors to designate 
a Claim as "disputed," "contingent," and/or "unliquidated." Any failure to 
designate a Claim on a given Debtor's Schedules and Statements as "disputed," 
"contingent," or ''unliquidated" does not constitute an admission by that Debtor that 
such amount is not "disputed," "contingent," or "unliquidated," or that such Claim 
is not subject to objection. The Debtors reserve all of their rights to dispute, or 
assert offsets or defenses to, any Claim reflected on their respective Schedules and 
Statements on any grounds, including liability or classification. Additionally, the 
Debtors expressly reserve all of their rights to subsequently designate such Claims 
as "disputed," "contingent," or ''unliquidated." Moreover, listing a Claim does not 
constitute an admission of liability by the Debtors. The Debtors reserve all rights 
to amend their Schedules and Statements as necessary and appropriate, including, 
but not limited to, with respect to Claim description and designation. 

( e) Estimates and Assumptions. The preparation of the Schedules and Statements 
required the Debtors to make reasonable estimates and assumptions with respect to 
the reported amounts of assets and liabilities, the amount of contingent assets and 
contingent liabilities on the date of the Schedules and Statements, and the reported 
amounts of revenues and expenses during the applicable reporting periods. Actual 
results could differ from such estimates. 

(f) Causes of Action. Despite their reasonable efforts to identify all known assets, the 
Debtors may not have listed all of their causes of action or potential causes of action 
against third parties as assets in the Schedules and Statements, including causes of 
action that are required to be kept confidential and causes of action arising under 
the provisions of chapter 5 of the Bankruptcy Code and any other relevant 
non-bankruptcy laws to recover assets or avoid transfers. The Debtors reserve all 
of their rights with respect to any cause of action (including avoidance actions), 
controversy, right of setoff, cross-claim, counterclaim, or recoupment and any 
claim on contracts or for breaches of duties imposed by law or in equity, demand, 
right, action, lien, indemnity, guaranty, suit, obligation, liability, damage, 
judgment, account, defense, power, privilege, license, and franchise of any kind or 
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character whatsoever, known, unknown, fixed or contingent, matured or 
unmatured, suspected or unsuspected, liquidated or unliquidated, disputed or 
undisputed, secured or unsecured, assertable directly or derivatively, whether 
arising before, on, or after the Petition Date, in contract or in tort, at law or in equity, 
or pursuant to any other theory oflaw (collectively, "Causes of Action") they may 
have, and neither these Global Notes nor the Schedules and Statements shall be 
deemed a waiver of any claims or Causes of Action or in any way prejudice or 
impair the assertion of such claims or Causes of Action. 

(g) Intellectual Property Rights. Exclusion of certain intellectual property shall not 
be construed as an admission that such intellectual property rights have been 
abandoned, terminated, assigned, expired by their terms, or otherwise transferred 
pursuant to a sale, acquisition, or other transaction. Conversely, inclusion of certain 
intellectual property shall not be construed to be an admission that such intellectual 
property rights have not been abandoned, have not been terminated or otherwise 
expired by their terms, or have not been assigned or otherwise transferred pursuant 
to a sale, acquisition, or other transaction. The Debtors have made every effort to 
attribute intellectual property to the rightful Debtor owner; however, in some 
instances intellectual property owned by one Debtor may, in fact, be owned by 
another. Accordingly, the Debtors reserve all of their rights with respect to the legal 
status of any and all such intellectual property rights. 

(h) Insiders. For purposes of the Schedules and Statements, the Debtors defined 
"insiders" pursuant to section 101(31) of the Bankruptcy Code as: (i) directors; 
(ii) officers; (iii) persons in control of the Debtors; (iv) relatives of the Debtors' 
directors, officers, or persons in control of the Debtors; and (v) Debtor affiliates of 
the foregoing. Persons listed as '•insiders" have been included for informational 
purposes only and, by including them in the Schedules and Statements, shall not 
constitute an admission that those persons are insiders for purposes of section 
101(31) of the Bankruptcy Code. Moreover, the Debtors do not talce any position 
with respect to: (i) any insider's control of the Debtors; (ii) the management 
responsibilities or functions of any such insider; (iii) the decision making or 
corporate authority of any such insider; or (iv) whether the Debtors or any such 
insider could successfully argue that he or she is not an "insider" under applicable 
law or with respect to any theories of liability or for any other purpose. 

In the circumstance where the Schedules and Statements require information 
regarding ••insiders," the Debtors have included information with respect to certain 
individuals who served as officers and directors, as the case may be, during the 
relevant time periods. Such individuals may no longer serve in such capacities. 
For purposes of the Schedules and Statements, the listing of a person as an 
"insider," including by virtue of any such party serving as an officer or director of 
the Debtors, is not intended to be, nor should it be, construed as an admission of 
any fact that any such person is in fact an ''insider," and all rights, claims, and 
defenses are hereby expressly reserved. Information regarding the individuals 
listed as "insiders" in the Schedules and Statements has been included for 
informational purposes only and such information may not be used for the purposes 
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of determining control of the Debtors, the extent to which any individual exercised 
management responsibilities or functions, corporate decision-making authority 
over the Debtors, whether such individual is in fact an insider for purposes of the 
Bankruptcy Code, or whether such individual could successfully argue that he or 
she is not an insider under applicable law, including the Bankruptcy Code and 
federal securities laws, or with respect to any theories of liability or any other 
purpose. 

Methodology. 

(a) Confidential Information. There may be instances in the Schedules and 
Statements where the Debtors deemed it necessary and appropriate to redact from 
the public record information such as names, addresses, or amounts. Typically, the 
Debtors have used this approach because of a confidentiality agreement between 
the Debtors and a third party, for the protection of sensitive commercial 
information, or for the privacy of an individual. In addition, the Court has 
authorized the filing of employee addresses under seal. See [Docket No. 11 O] 

(b) Umbrella or Master Agreements. Contracts and leases listed in the Schedules 
and Statements may be umbrella or: master agreements that cover relationships with 
some or all of the Debtors. Where relevant, such agreements have been listed in 
the Schedules and Statements only of the Debtor entity that signed the original 
umbrella or master agreement. Other Debtors, however, may be liable together 
with such Debtor on account of such agreements and the Debtors reserve all rights 
to amend the Schedules and Statements to reflect changes regarding·the liability of 
the Debtors with respect to such agreements, if appropriate. 

(c) Executory Contracts. Although the Debtors have made reasonable efforts to 
attribute an executory contract to its rightful Debtor, in certain instances, the 
Debtors may have inadvertently failed to do so due to the complexity and size of 
the Debtors' businesses. Accordingly, the Debtors reserve all rights with respect 
to the named parties of any and all executory contracts, including the right to amend 
Schedule G for any Debtor. 

( d) Duplication. Certain of the Debtors' assets, liabilities, and prepetition payments 
may properly be disclosed in multiple parts of the Statements and Schedules. To 
the extent these disclosures would be duplicative, the Debtors have determined to 
only list such assets, liabilities, and prepetition payments once. 

(e) Net Book Value of Assets and Liabilities. Unless otherwise indicated, liabilities 
on the Debtors' Schedules and Statements reflect net book values as of the Petition 
Date and assets reflect net book values as of September 30, 2019. The book values 
of certain assets may materially differ from their fair market values and/or the 
Debtors' enterprise valuation, if any, that may be prepared in connection with the 
disclosure statement to the Debtors' chapter 11 plan. For the avoidance of doubt, 
nothing contained in the Schedules and Statements is indicative of the Debtors' 
enterprise value. 
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Book values of assets prepared in accordance with GAAP generally do not reflect 
the current performance of the assets or the impact of the industry environment and 
may differ materially from the actual value and/or performance of the underlying 
assets. 

(f) Undetermined Amounts. The description of an amount as "undetermined" is not 
intended to reflect upon the materiality of such amount. 

(g) Unliquidated Amounts. Amounts that could not be fairly quantified by the 
Debtors are scheduled as "unliquidated." 

(h) Totals. All totals that are included in the Schedules and Statements represent totals 
of all known amounts. To the extent there are unknown or undetermined amounts, 
the actual total may be different than the listed total. 

(i) Inventories; Property and Equipment. Inventories consist of materials, supplies, 
and coal inventory. These inventories are valued at the lower of cost or market. 
Coal inventory costs include labor, supplies, equipment, operating overhead, and 
transportation costs incurred prior to the transfer of title to customers. Property, 
plant, equipment, and mine development are recorded at cost or at fair value at the 
date of acquisition in the case of acquired businesses, and are presented net of 
accumulated depreciation and amortization. Property, plant, and equipment are 
aggregated in the Debtors' books and records and cannot be segregated easily into 
the categories required by the Schedules and Statements. All inventories, as well 
as all property and equipment, are presented without consideration of any statutory 
or consensual liens. 

G) Coal Reserves. The Debtors have not analyzed the current market value of their 
owned or leased coal reserves. Except where otherwise noted, the Debtors have 
reported the book value of all owned pieces of real property, including coal 
reserves, in Schedule A/B. Certain unexpired coal reserve leases of the Debtors as 
of the Petition Date that may constitute executory contracts or unexpired leases 
within the meaning of Bankruptcy Code section 365 are also included in 
Schedule G, and to the extent that there was an amount outstanding under a coal 
reserve lease, such as royalties payable, as of the Petition Date, the amount owed 
to the lessor of the coal reserves has been listed on Schedule E/F. 

(k) Liabilities. The Debtors have sought to allocate liabilities between the prepetition 
and postpetition periods based on the information and research conducted in 
connection with the preparation of the Schedules and Statements. As additional 
information becomes available and further research is conducted, the allocation of 
liabilities between the prepetition and postpetition periods may change. 
Accordingly, the Debtors reserve all of their rights to amend, supplement, or 
otherwise modify the Schedules and Statements as is necessary or appropriate. 

(1) Paid Claims. The Debtors were authorized (but not directed) to pay certain 
outstanding prepetition Claims pursuant to various orders entered by the Court. 
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Accordingly, certain outstanding liabilities that have been reduced by postpetition 
payments made on account of prepetition liabilities have been designated as either 
contingent or unliquidated. To the extent the Debtors pay any of the Claims listed 
in the Schedules and Statements pursuant to any orders entered by the Court, the 
Debtors reserve all of their rights to amend or supplement the Schedules and 
Statements or take other action as is necessary or appropriate to avoid over-payment 
of or duplicate payments for any such liabilities. 

(m) Intercompany Payables and Receivables. Intercompany payables and 
receivables between the Debtors are reported as of October 31, 2019, and are set 
forth on Schedule E/F or Schedule A/B, Part 11, Questions 71 and 77, as 
applicable. 

As described more fully in the Debtor's Motion for Entry of Interim and Final 
Orders (I) Authorizing the Debtors to (A} Continue to Operate their Cash 
Management System, (BJ Maintain Existing Business Forms, (CJ Perform 
Intercompany Transactions and Pay Prepetition Obligations Related Thereto, and 
(II) Granting Related Relief [Docket No. 13] (the "Cash Management Motion"), 
the Debtors engage in a range of intercompany transactions in the ordinary course 
of business. Pursuant to the final order granting the relief requested in the Cash 
Management Motion [Docket No. 389] (the "Cash Management Order"), the Court 
has granted the Debtors authority to continue the intercompany transactions in the 
ordinary course of business. Thus, intercompany balances as of the Petition Date, 
as set forth in Schedule E/F or Schedule A/B, Part 11, Question 71 or 77 may not 
accurately reflect current positions. 

The listing by the Debtors of any account between a Debtor and another Debtor is 
a statement of what appears in a particular Debtor's books and records and does not 
reflect any admission or conclusion of the Debtors regarding the allowance, 
classification, characterization, validity, or priority of such account. The Debtors 
take no position in these Schedules and Statements as to whether such accounts 
would be allowed as a Claim, an Interest, or not allowed at all. The Debtors reserve 
all rights with respect to such accounts. 

(n) Guarantees and Other Secondary Liability Claims. The Debtors have exercised 
reasonable efforts to locate and identify guarantees of their executory contracts, 
unexpired leases, secured financings, and other such agreements. Where 
guarantees have been identified, they have been included in the relevant 
Schedules E/F, G, and H for the affected Debtor. The Debtors may have 
inadvertently omitted guarantees embedded in their contractual agreements and 
may identify additional guarantees as they continue to review their books and 
records and contractual agreements. The Debtors reserve their rights, but are not 
required, to amend the Schedules and Statements if additional guarantees are 
identified. 

( o) Excluded Assets and Liabilities. The Debtors have excluded certain categories of 
assets, tax accruals, and liabilities from the Schedules and Statements, including 
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goodwill, accrued salaries, employee benefit accruals, and accrued accounts 
payable. The Debtors also have excluded rejection damage for Claims of 
counterparties to executory contracts and unexpired leases that may or may not be 
rejected, to the extent such damage Claims exist. The Debtors have also excluded 
certain unbilled receivables and allowances for doubtful accounts. The Debtors 
also have excluded potential pneumoconiosis and worker's compensation claims to 
maintain the privacy of the claimants. In addition, certain immaterial assets and 
liabilities may have been excluded. 

The Court has authorized (but not directed) the Debtors to pay, in their discretion, 
certain outstanding Claims on a postpetition basis. As discussed below, prepetition 
liabilities that the Debtors have paid postpetition or those which the Debtors plan 
to pay in accordance this authorization may not be listed in the Schedules and 
Statements. 

Liabilities for which the Debtors are attempting to determine creditor information, 
including approximately $4.5 million of royalty liabilities held in suspense, may be 
excluded from the Schedules. 

(p) Liens. Property and equipment listed in the Schedules and Statements are 
presented without consideration of any liens that may attach ( or have attached) to 
such property and equipment. 

(q) Currency. Unless otherwise indicated, all amounts are reflected in U.S. Dollars. 
Currency conversions are generally as of the Petition Date. 

(r) Setoffs. The Debtors periodically incur certain setoffs in the ordinary course of 
business. 

Setoffs in the ordinary course can result from various items including, but not 
limited to, intercompany transactions, pricing discrepancies, returns, warranties, 
credits, refunds, negotiations, and/or disputes between Debtors and their vendors 
or customers regarding regulatory or governmental impositions costs incurred by 
Debtors, and other disputes between the Debtors and their customers and/or 
suppliers. These normal setoffs are consistent with the ordinary course of business 
in the Debtors' industry and can be particularly voluminous, making it unduly 
burdensome and costly for the Debtors to list such ordinary course setoffs. 
Therefore, although such setoffs and other similar rights may have been accounted 
for when scheduling certain amounts, these ordinary course setoffs are not 
independently accounted for, and as such, are or may be excluded from the Debtors' 
Schedules and Statements. 

In addition, some amounts listed in the Schedules and Statements may have been 
affected by setoffs or nettings by third parties of which the Debtors are not yet 
aware and/or of which the Debtors have approved to effectuate in the claims process 
of their chapter 11 cases. The Debtors reserve all rights to challenge any setoff 
and/or recoupment rights that may be asserted. 
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(s) Unknown Debtors. In certain instances, certain contracts or other relevant 
documents may not specify a particular Debtor or Debtors or may include the 
incorrect legal entity as the contractual counterparty. In these instances, responses 
have been listed in the appropriate Statement or Schedule at Murray Energy 
Corporation out of an abundance of caution. 

Specific Schedules Disclosures. 

Schedules Summary. Except as otherwise noted, the asset and liability information provided 
herein represents the Debtors' liabilities as of the Petition Date and the Debtors' assets as of 
September 30, 2019. 

For financial reporting purposes, the Debtors ordinarily prepare consolidated financial statements. 
Unlike the consolidated financial statements, the Schedules reflect the assets and liabilities of each 
Debtor on a nonconsolidated basis, except where otherwise indicated. Accordingly, the totals 
listed in the Schedules will likely differ, at times materially, from the consolidated financial reports 
prepared by the Debtors for financial reporting purposes or otherwise. 

The Schedules do not purport to represent financial statements prepared in accordance with GAAP, 
nor are they intended to be fully reconciled with the financial statements of each Debtor. Certain 
write-downs, impairments, and other accounting adjustments may not be reflected in the 
Schedules. Additionally, the Schedules contain unaudited information that is subject to further 
review and potential adjustment, and reflect the Debtors' reasonable best efforts to report the assets 
and liabilities of each Debtor on an unconsolidated basis. Moreover, given, among other things, 
the uncertainty surrounding the collection and ownership of certain assets and the valuation and 
nature of certain liabilities, to the extent that a Debtor shows more assets than liabilities, this is not 
an admission that the Debtor was solvent as of the Petition Date or at any time before the Petition 
Date. Likewise, to the extent a Debtor shows more liabilities than assets, this is not an admission 
that the Debtor was insolvent as of the Petition Date or at any time before the Petition Date. 

(a) Schedule A/B, Parts 1 and 2 - Cash and Cash Equivalents; Deposits and 
Prepayments. Details with respect to the Debtors' cash management system and 
bank accounts are provided in the Cash Management Motion and the Cash 
Management Order. Bank account balances listed are as of end of day on 
October 28, 2019, and may vary from book balances. 

(a) Schedule A!B, Part 3 - Accounts Receivable. Accounts receivable detail may 
include credit balances with customers, as maintained in the Debtors' books and 
records. 

(b) Schedule AID, Part 4 - Investments; Non-Publicly Traded Stock and Interests 
in Incorporated and Unincorporated Businesses, Including Any Interest in an 
LLC, Partnership, or Joint Venture. Equity interests in subsidiaries and 
affiliates primarily arise from common stock ownership or member or partnership 
interests. For purposes of these Schedules, the Debtors have listed an undetermined 
value for the equity interests of all subsidiaries and affiliates. Nothing in these 
Schedules is an admission or conclusion of the Debtors regarding the value of such 
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subsidiary and affiliate equity interests, which, under certain fair market or 
enterprise valuation analyses, may have value. The book values of certain assets 
may materially differ from their fair market values and/or the Debtors' enterprise 
valuation that may be prepared in connection with a disclosure statement. 

Book values of assets prepared in accordance with GAAP generally do not reflect 
the current performance of the assets or the impact of the industry environment and 
may differ materially from the actual value and/or performance of the underlying 
assets. As such, the value listed in these Schedules and Statements cannot be, and 
was not, used to determine the Debtors' enterprise valuation. 

(c) Schedule AID, Part 7 - Office Furniture, Fixtures, and Equipment; and 
Collectibles. Due to volume, individual fixed asset schedules have not been 
included in Part 7. However, those fixed asset schedules are available upon request. 

(d) Schedule AID, Part 8 - Machinery, Equipment, and Vehicles; Automobiles, 
vans, trucks, motorcycles, trailers, and titled farm vehicles. Certain de minim is 
amounts related to automobiles may be reported in Question 50. Due to volume, 
individual fixed asset schedules have not been included in Part 8; however, those 
fixed asset schedules are available upon request. 

( e) Schedule AID, Part 9 - Real Property. The Debtors may have listed certain assets 
as real property when such assets are in fact personal property, or the Debtors may 
have listed certain assets as personal property when such assets are in fact real 
property. Buildings and land improvements are listed on Schedule NB, Part 9, 
independent of whether the real property to which the building or land improvement 
is connected is Debtor-owned property. The Debtors reserve all of their rights to 
re-categorize and/or recharacterize such asset holdings to the extent the Debtors 
determine that such holdings were improperly listed. 

(f) Schedule AID, Part 11 - All Other Assets. 

Interests in Insurance Policies or Annuities. The Debtors have listed all of their 
insurance policies in Question 73 at each Debtor, irrespective of whether each 
Debtor is specifically named in any given policy. The Debtors believe that there is 
little or no cash value to the vast majority of such insurance policies. Such policies 
have all been included on Schedule NB, Part 11, with values listed as 
"undetermined." 

Other Property of Any Kind Not Already Listed. The listing by the Debtors of any 
account between a Debtor and another Debtor is a statement of what appears in a 
particular Debtor's books and records and does not reflect any admission or 
conclusion of the Debtors regarding the allowance, classification, characterization, 
validity, or priority of such account. The Debtors take no position in these 
Schedules and Statements as to whether such accounts would be allowed as a 
Claim, an Interest, or not allowed at all. The Debtors and all parties in interest 
reserve all rights with respect to such accounts. 
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(g) Schedule D - Creditors Who Have Claims Secured by Property. Except as 
otherwise agreed pursuant to a stipulation or order entered by the Court, the Debtors 
reserve their rights to dispute or challenge the validity, perfection, or immunity 
from avoidance of any lien purported to be granted or perfected in any specific asset 
to a secured creditor listed on Schedule D. Moreover, although the Debtors have 
scheduled Claims of various creditors as secured Claims, the Debtors reserve all 
rights to dispute or challenge the secured nature of any such creditor's Claim or the 
characterization of the structure of any such transaction or any document or 
instrument related to such creditor's Claim. The Debtors have not included parties 
that may believe their Claims are secured through setoff rights, inchoate statutory 
lien rights, or other lien rights created by the laws of the various jurisdictions in 
which the Debtors operate. Various Debtors are borrowers, and certain of the other 
Debtors are guarantors, under prepetition secured funded debt obligations. 
Although there are numerous beneficial holders of such debt, only the 
administrative agents have been listed for purposes of Schedule D, where 
applicable. The amounts outstanding under the Debtors' prepetition secured debt 
reflect approximate amounts as of the Petition Date. 

Descriptions provided on Schedule D are intended only to be a summary. 
Reference to the applicable loan agreements and related documents is necessary for 
a complete description of the collateral and the nature, extent, and priority of any 
liens. 

After the Petition Date, the Debtors have obtained court approval to enter into a 
senior secured, superpriority postpetition financing facility in the aggregate 
principal amount of up to $440 million (the "DIP Facility"), consisting of (a) $350 
million of new money term loans and (b) a $90 million last-out incremental term 
loan facility pursuant to the Superpriority Secured Debtor-in-Possession Credit and 
Guaranty Agreement. Certain of the Debtors' prepetition debt was refinanced or 
converted into the DIP Facility. 

(h) Schedule E/F - Creditors Who Have Unsecured Claims. 

Part I - Creditors with Priority Unsecured Claims. Under the Final Order 
(/) Authorizing the Payment of Certain Prepetition and Postpetition Taxes and Fees 
and (II) Granting Related Relief [Docket No. 329] (the "Tax Order"), the Court 
granted the Debtors authority to pay the prepetition Claims of regulatory authorities 
on account of taxes and fees. The amounts accrued and payable on account of such 
Claims may not be reflected on Schedule E/F. 

Under the Final Order (I) Authorizing the Debtors to Pay Certain Prepetition 
Claims of (A) Critical Vendors, (B) Lien Claimants, (CJ Shippers, (DJ 503(B)(9) 
Claimants, and (E) Royalty and Leasehold Claimants, (II) Confirming 
Administrative Expense Priority Status of Outstanding Orders, and (III) Granting 
Related Relief [Docket No. 358] (the "Vendor Order"), the Court granted the 
Debtors authority to pay the prepetition Claims of certain Trade Claimants, as 
defined in the Vendor Order. To the extent the Claim of a Trade Claimant may be 
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paid under the Vendor Order, but remains outstanding at the time of the filing of 
the Schedules, such Claim may be listed in the Schedules as a contingent Claim. 

Under the Final Order (I) Authorizing the Debtors to (A) Pay Prepetition Wages, 
Salaries, Other Compensation, and Reimbursable Expenses and (B) Continue 
Employee Benefits Programs, and (II) Granting Related Relief [Docket No. 334] 
(the "Wages Order"), the Court granted the Debtors authority to pay or honor 
certain prepetition obligations for employee wages, salaries, and other 
compensation, reimbursable employee expenses, and employee medical and similar 
benefits. The Debtors have not listed on Schedule E/F any wage or wage-related 
obligations for which the Debtors have been granted authority to pay pursuant to 
any order that has been entered by the Court. The Debtors believe that all such 
Claims have been, or will be, satisfied in the ordinary course during their chapter 
11 cases pursuant to the authority granted in the Wages Order. 

The listing of a claim on Schedule E/F, Part 1, does not constitute an admission by 
the Debtors that such claim or any portion thereof is entitled to priority status. 

Part 2 - Creditors with Nonpriority Unsecured Claims. The listing by the Debtors 
of any account between a Debtor and another Debtor is a statement of what appears 
in a particular Debtor's books and records and does not reflect any admission or 
conclusion of the Debtors regarding the allowance, classification, characterization, 
validity, or priority of such account. The Debtors take no position in these 
Schedules and Statements as to whether such accounts would be allowed as a 
Claim, an Interest, or not allowed at all. The Debtors and all parties in interest 
reserve all rights with respect to such accounts. 

Various Debtors are borrowers, and certain of the other Debtors are guarantors, 
under prepetition funded obligations. Although the Debtors generally allocate 
individual liabilities to particular Debtors, in certain cases, it would be a 
time-consuming and inefficient use of estate resources, or impracticable, to assign 
a given liability to a particular Debtor. To the extent the liability could not be 
attributed to a specific Debtor, the liability has been listed on Schedule E/F, Part 2, 
of Murray Energy Corporation. Although there are numerous beneficial holders of 
such debt, only the administrative agents and indenture trustees, as applicable, have 
been listed for purposes of Schedule E/F, where applicable. 

The Claims of individual creditors for, among other things, goods, products, 
services, or taxes are listed as the amounts entered on the Debtors' books and 
records and may not reflect credits, allowances, or other adjustments due from such 
creditors to the Debtors. The Debtors reserve all of their rights with regard to such 
credits, allowances, and other adjustments, including the right to assert Claims 
objections and/or setoffs with respect to the same. The Claims identified in these 
Schedules and Statements arose or were incurred on various dates. In certain 
instances, the date on which a Claim arose is an open issue of fact. Although 
reasonable efforts have been made to identify the date each Claim was incurred or 
arose, determining the date upon which each Claim in these Schedules and 
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Statements was incurred or arose would be unduly burdensome and cost 
prohibitive. In addition, Claims listed in these Schedules and Statements have been 
aggregated by creditor and may include several dates of incurrence for the 
aggregate balance listed. As such, Schedule E/F, where applicable, may not include 
the date that each Claim arose or was incurred for every Claim listed thereon. 

Schedule E/F does not include certain deferred charges, deferred liabilities, 
accruals, or general reserves. Such amounts are, however, reflected on the Debtors' 
books and records as required in accordance with GAAP. Such accruals are general 
estimates of liabilities and do not represent specific Claims as of the Petition Date. 
The Debtors have made every effort to include as contingent, unliquidated, or 
disputed the Claim of any vendor not included on the Debtors' open accounts 
payable that is associated with an account that has an accrual or receipt not 
invoiced. 

Schedule E/F reflects certain prepetition amounts owing to counterparties to 
executory contracts and unexpired leases. Such prepetition amounts, however, may 
be paid in connection with the assumption or assumption and assignment of an 
executory contract or unexpired lease. In addition, Schedule E/F does not include 
claims that may arise in connection with the rejection of any executory contracts 
and unexpired leases, if any, that may be or have been rejected. 

Where applicable, the amounts listed in Schedule F take into account credits and 
overpayments owed to the Debtors. 

As of the time of filing of the Schedules and Statements, the Debtors have not 
received all invoices for payables, expenses, and other liabilities that may have 
accrued prior to the Petition Date. Accordingly, the information contained in 
Schedules D and E/F may be incomplete. The Debtors reserve their rights, but 
undertakes no obligations, to amend Schedules D and E/F if, or when, the Debtors . 
receive such invoices. 

(i) Schedule G- Executory Contracts and Unexpired Leases. Although reasonable 
efforts have been made to ensure the accuracy of Schedule G regarding executory 
contracts and unexpired leases, inadvertent errors, omissions, or over-inclusion 
may have occurred in preparing Schedule G. Certain of the instruments reflected 
on Schedule G may contain renewal options, guarantees of payments, options to 
purchase, rights of first refusal, and other miscellaneous rights. Such rights, 
powers, duties, and obligations are not separately set forth on Schedule G. In the 
ordinary course of business, the Debtors may have issued numerous purchase 
orders for goods, supplies, product, services, and related items which, to the extent 
that such purchase orders constitute executory contracts, may not be listed 
individually on Schedule G. Omission of a contract or agreement from Schedule G 
does not constitute an admission that such omitted contract or agreement is not an 
executory contract or unexpired lease. The Debtors hereby expressly reserve the 
right to assert that any instrument listed on Schedule G is an executory contract 
within the meaning of section 365 of the Bankruptcy Code. The Debtors reserve 
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all of their rights, claims, and causes of action with respect to Claims associated 
with any contracts and agreements listed on Schedule G, including their right to 
dispute or challenge the characterization or the structure of any transaction, 
document, or instrument (including any intercompany agreement) related to a 
creditor's Claim. The Debtors further reserve all of their rights to alter or amend these 
Schedules to the extent that additional information regarding the Debtor obligor to such 
executory contracts or unexpired leases becomes available. 

Certain confidentiality, hold harmless, and non-compete agreements may not be 
listed on Schedule G. In addition, agreements and underlying documentation 
related to the Debtors' prepetition debt are not included in Schedule G. The Debtors 
reserve all of their rights with respect to such agreements. 

Certain of the contracts and agreements listed on Schedule G may consist of several 
parts, including, purchase orders, amendments, restatements, waivers, letters, and 
other documents that may not be listed on Schedule G or that may be listed as a 
single entry. 

Certain confidential settlement agreements with individual counterparties have 
been excluded from Schedule G in order to maintain the privacy of those 
counterparties. 

The contracts, agreements, and leases listed on Schedule G may have expired or 
may have been modified, amended, or supplemented from time to time by various 
amendments, restatements, waivers, estoppel certificates, letters, memoranda, and 
other documents, instruments, and agreements that may not be listed therein despite 
the Debtors' use of reasonable efforts to identify such documents. Further, unless 
otherwise specified on Schedule G, the Debtors have made reasonable efforts to 
ensure that each executory contract or unexpired lease listed thereon shall include 
all exhibits, schedules, riders, modifications, declarations, amendments, 
supplements, attachments, restatements, or other agreements made directly or 
indirectly by any agreement, instrument, or other document that in any manner 
affects such executory contract or unexpired lease, without respect to whether such 
agreement, instrument, or other document is listed thereon. In some cases, the same 
supplier or provider appears multiple times on Schedule G. This multiple listing is 
intended to reflect distinct agreements between the applicable Debtor and such 
supplier or provider. 

(j) Schedule H - Co-Debtors. For purposes of Schedule H, only the administrative 
agents and indenture trustees are listed as co-Debtors on Schedule H. The Debtors 
have not listed any litigation-related co-Debtors on Schedule H. Instead, all such 
listings can be found on the Debtors' Schedules E/F. 
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Specific Statements Disclosures. 

(a) Statements, Part 1, Question 1 - Gross Revenue from Business. Revenue 
reported for purposes of disclosing gross revenue from business in Question l is 
through October 31, 2019. 

(b) Statements, Part 1, Question 2 -Non-Business Revenue. Revenue reported for 
purposes of disclosing non-business revenue in Question 2 is through October 31, 
2019. 

(c) Statements, Part 2, Question 3 - Certain Payments or Transfers of Property 
Made within 90 days. In Question 3, disbursements made on account of multiple 
invoices may be reflected as a single payment. In addition, certain disbursements 
in Question 3, including, but not limited to, disbursements made on account of legal 
services, may have provided a benefit to an insider of the Debtors. 

All disbursements listed in Question 3 are made through the Debtors' cash 
management system, more fully described in the Cash Management Motion. Dates " 
listed in Question 3 reflect the dates upon which the Debtor transferred funds to the 
relevant payee or disbursing agent. Certain disbursements may be excluded from 
Question 3, including regular payroll, expense reimbursements to employees, 
payroll funding, payments to benefits providers, payments on behalf of non-affiliate 
companies, disbursement to retained professionals (reported elsewhere), and 
certain de minimis regional disbursements. 

( d) Statements, Part 2, Question 4 - Payments and Transfers to Insiders. 
Individual payments to Debtor affiliates are not reflected in Question 4 due to their 
complexity and voluminous nature. The Debtors have reported net annual 
intercompany positions in Question 4, while intercompany payables and 
receivables as of the Petition Date can be found on Schedule E/F and Schedule A/B. 
In addition, certain disbursements in Question 4, including, but not limited to, the 
disbursements to Corporate Aviation Services, Inc., are over inclusive as such 
disbursements may also be general business expenses. 

As described more fully in the Cash Management Motion, the Murray Energy 
Corporation concentration account directly funds disbursement accounts utilized to 
pay payroll and employee obligations. All employee-related disbursements in 
Question 4 are listed under Murray Energy Corporation. 

(e) Statements, Part 6, Question 11 - Payments Related to Bankruptcy. All 
disbursements listed in Question 11 were initiated and disbursed by Murray Energy 
Corporation but were for the benefit of all Debtors. Entities listed in Question 11 
may also have payments not related to bankruptcy work listed in Question 3. 

(f) Statements, Part 6, Question 13 - Transfers Not Already Listed on This 
Statement. The Debtors do not take any position with respect to whether transfers 
identified in the response to Question 13 in the Statements are made in the ordinary 
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course of business. Certain transfers listed in this response are included solely out 
of an abundance of caution. 

Transfers pursuant to confidential settlement agreements with individual 
counterparties have been excluded from Statement 13 to protect the privacy of those 
individual counterparties. 

(g) Statements, Part 7, Question 14- Previous Addresses. The Debtors have listed 
previous addresses of office locations only in Question 14. 

(h) Statements, Part 9, Question 17 - Employees' Participation in Pension or 
Profit-Sharing Plans. The Debtors have provided details about their 40l(k) plan 
in Question 17 for Debtor entities that have employee participants. Murray Energy 
Corporation is the plan administrator for the Debtors' 401 (k) plan but does not 
employ any individuals. 

(i) Statements, Part 10, Question 20 - Off-premises Storage. The Debtors have 
listed their primary off-premises storage facilities in Question 20. Additional 
facilities storing de minimis property may have been inadvertently omitted from 
Question 20. 

(j) Statements, Part 11, Question 21 - Property the Debtor Holds or Controls 
That the Debtor Does Not Own. Property owned by affiliates or insiders is 
excluded from responses to Question 21. 

(k) Statements, Part 12, Question 23 - Notices of Potential Environmental 
Liabilities. The Debtors historically have operated in several locations across 
Ohio, Pennsylvania, West Virginia, Kentucky, Alabama, Illinois, and Utah. At 
some locations, the Debtors no longer have any active operations and may no longer 
have relevant records, or the records may no longer be complete or reasonably 
accessible or reviewable. In some cases, statutory document retention periods have 
passed. Further, some individuals who once possessed responsive information are 
no longer employed by the Debtors. For all these reasons, it may not be possible 
to identify and supply the requested information for all of the requested information 
that is responsive to Questions 22-24. The Debtors have generally provided 
responsive information for matters and issues that have arisen during the period 
January 2016 through October 2019, including matters and issues that the Debtors 
consider to have been resolved. This timeframe is generally consistent with 
requirements in state and federal coal mining regulations to include environmental 
violations from the previous three-year period in Surface Mining Control and 
Reclamation Act coal mining permit applications, revisions, and renewals. This 
response does not include sites or proceedings related to non-environmental laws, 
such as mining or occupational safety and health laws or transportation laws. This 
response also does not include notices issued to previous owners of property now 
owned by the Debtors. Finally, this response is also limited to identifying 
circumstances in which governmental agencies have alleged in writing that 
particular operations of the Debtors are in violation of environmental laws and 
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proceedings that have resulted from alleged violations of environmental laws. This 
response also does not cover (i) periodic information requests, investigations, or 
inspections from governmental units concerning compliance with environmental 
laws or (ii) routine reports and submissions concerning permitted discharges 
resulting from routine operations where such reports and submissions were made 
in compliance with regulatory requirements, such as monthly discharge monitoring 
reports. This response assumes that any responsive information provided in 
response to Statements, Part 12, Question 22, is also deemed to have been provided 
in response to Statements, Part 12, Questions 23-24, as appropriate. 

The United States Environmental Protection Agency, Region 4 (the "EPA") has 
provided notices to the Debtors regarding their compliance with the Consent 
Agreement and Final Order, Docket No. SDWA-04-2012-1007(b) (the "CA/FO"). 
Such notices are not listed in Question 23. On June 15, 2017, the EPA provided 
notice to the Debtors that it was closing the CA/FO based on the Debtors' 
compliance with the CA/FO. 

(1) Statements, Part 13, Question 26(b) - Books, Records, and Financial 
Statements. The Debtors have listed Ernst and Young, LLP, the external auditor 
of their financial statements, in response to Question 26(b). Firms that may have 
performed other audits (e.g. royalty audits) are not listed in response to Question 
26(b). 

(m) Statements, Part 13, Question 26(d) - Books, Records, and Financial 
Statements. The Debtors financials have historically been reported on a 
consolidated basis at Murray Energy Corporation, so their response to 
Question 26(d) is listed at that Debtor. The Debtors have attempted to list parties 
that have had access to the Debtors' financial statements through diligence 
processes in Question 26(d); however, some such parties may have been omitted. 

(n) Statements, Part 13, Question 27 - Inventories. Responses to Question 27 are 
limited to supplies inventory and exclude periodic coal inventories, shop 
inventories, and other de minimis inventories. 

[ Remainder of page intentionally left blank] 
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Fill in this 1ntormat1011 to 1dent1fy the case: 

0eblor name Murray Energy Corporation 

United States Bankruptcy Court for the: So=u,,,th.,,e"'m.,__ ______ 0istrict of Ohio, Western 
Division 

Case number (If known): 19-57017 (JEHi 

Desc Main 

D Check if this is an 

amended filing 

Official Form 207 
Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 04/19 

The debtor must answer every question. If more space is needed, attach a separate sheet to this form. On the top of any additional pages, 
write the debtor's name and case number (if known). 

lnc;ome 

1. Gross revenue from business 

lil None 

Identify the beginning and ending dates of the debtor's fiacal year, which 
may be a calendar year 

From the beginning of the 
fiscal year to filing date: From_____ to 

For prior year: 

For the year before that: 

2. Non-business revenue 

MM/OO/YYYY 

From_____ to 
MM/OO/YYYY 

From c-=--=cc-,-c=c- to 
MM/OO/YYYY 

Filing date 

MM/OO/YYYY 

MM/00/YYYY 

Sources of re"enua 
Check all that apply 

0 Operating a business 
D Other ________ _ 

D Operating a business 

D Ot~er 

0 Operating a business 

D Other 

Gross revenue 
(before deductions and 
exclusions) 

$ _____ _ 

$ _____ _ 

$'------

Include revenue regardless of whether that revenue is taxable Non-business income may include interest, dividends, money collected 
from lawsuits, and royalties. List each source and the gross revenue for each separately. Do not include revenue listed in line 1. 

D None See Attached Rider 

From the beginning of the 
fiscal year to filing date: From ____ _ 

For prior year: 

MM/OO/ YYYY 

From ____ _ 
MMIDOIYYYY 

For the year berore that: From ____ _ 
MM/OO/YYYY 

Description of sourcH of revenue 

to Filing date 

to 
MMl0O1 YYYY 

to 
MM /DDI YYYY 

Official Form 207 Statement of Flnanclal Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Gross revenue from each 
source 
jbefore de<luctlons and 
exclusions) 

$ _____ _ 

$ ______ _ 
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Debtor Murray Energy Corporation 
N'""' 

Case numbe'1""-'"~1_9-_5_7_0_1_7~(J_E_H~) ________ _ 

List Certain Transfers Made Before FIiing for Bankruptcy 

3. Certain payments or transfers to creditors within 90 days before flllng this case 

List payments or transfers-including expense reimbursements-to any creditor, other than regular employee compensation, within 90 
days before filinA this case unless the aggregate value of all property transferred to that creditor is less than$6,825. (This amount may be 
adjusted on4/01/22 and every 3 years after that with respect to cases filed on or after the date of adjustment.) 

□ None 

Creditor'• name and addrau 

31 

See Attached Rider 
Cteditor's name 

S1teet 

City ~ le 

3.2. 

Cre<lltor's name 

Street 

City State 

Oates Total amount or value 

$ _____ _ 

DP Code 

$ 

ZIP Code 

Reason• for payment or transfer 

Ch6Ck all lhat apply 

□ Secured debt 

□ Unsecured loan repayments 

□ Suppliers or vendors 

0 SeNices 

□ Other ___________ _ 

□ Secured debt 

□ Unsecured loan repayments 

□ Suppliers or vendors 

□ SeNices 
0 Other ___________ _ 

4 Payments or other transfers of property made within 1 year before flllng this case that benefited any Insider 

List payments or transfers, including expense reimbursements, made within 1 year before filing this case on debts owed to an insider or 
guaranteed or cosigned by an insider unless the aggregate value of all property transrerred lo or for the benefit of the insider is less than 
$6,825. Jhis amount may be adjusted on 4/01/22 and every 3 years after that with respect to cases filed on or after the date of adjustment.) 
Do not include any payments listed in line 3. Insiders include officers, directors, and anyone in control of a corporate debtor and their relatives: 
general partners of a partnership debtor and their relatives: affiliates of the debtor and insiders of such affiliates; and any managing agent of 
the debtor 11 U.S.C. § 101(31). 

□ None 

Insider's name and addren Oates Total amount or value Reasons for payment or transfer 

~ 1 
See Attached Rider 
Insider~ ttame 

$ _____ _ 

Street 

City 8- Zll'c..llo 

Relationship to debtor 

~.2 

Insider's name 

$ _ ____ _ 

Street 

City Stale ZIP Code 

Relationship to debtor 

Official Form 207 Statement of Financial Affairs for Non-lndivlduals Filing for Bankruptcy page2 
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Desc Main 

Case number ("'''°""'>'-1_9._s_10_1_1_(~JE_ H-'-) ________ _ 

5. Repossessions, foreclosures, and returns 
List all property of the debtor !hat was obtained by a creditor within 1 year before filing this case. including property repossessed by a creditor. 
sold at a foreclosure sale, transferred by a deed in heu of foreclosure, or returned to the seller. Do not include property listed in line 6 

(!J None 

Creditor'& name and address Description of the property Data Value of property 

51 

Creditor's name 

$ ___ _ 

City ZIP Code 

52 

Credilor's name 
$. ___ _ 

Street 

City Stats ZIP Code 

&. setoffs 

List any creditor, including a bank or financial institution. that within 90 days before filing this case set off or otherwise took anything from an account of 
the debtor without permission or refused to make a payment at the debtor's direction from an account of the debtor because the debtor owed a debt. 

ID None 

Creditor's name and address 

CreditO<'s name 

Street 

Cily State 

Legal Actions or Assignments 

Description of the acllon creditor took 

Last 4 digits of account number: XXXX- ___ _ 

Dale actlon was 
taken 

7. Legal actions, administrative proceedings, court actions, executions, attachments, or governmental audits 

Amount 

$ ___ _ 

List the legal actions, proceedings, investigations, arbitrations, mediations, and audits by federal or state agencies in which the debtor 
was involved in any capacity-within 1 year before filing this case. 

D None 
Case tltle 

7· 1· See Attached Rider 

Case number 

Casatltle 

7.2. 

Caae number 

Official Form 207 

Nature of case Court or agency's name and addren 

Name 

Street 

City State 

Court or agency's name and address 

Name 

Street 

Ci1y State 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

ZIP Code 

ZIP Code 

Status of case 

D Pending 

D On appeal 

D Concluded 

D Pending 

D Onappeal 

D Concluded 

page3 
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Debtor Murray Enetpy Corporation CilW 11umbe1 v .._ni,-'-19-.c...c.57'-0'--1-'-7_,(""'JE"'H"")'----------
Nomo 

8. Assignments and receivershlp 

Lisi any property in the hands of an assignee for the benefit of creditors during the 120 days before filing this case and any property in the 

hands of a receiver, custodian, or other court-appointlild officer within 1 year before filing this case. 

[I None 

Cuatodtan'a name and addreas Description of the property Value 

$ ____ _ 

Cu1todtan'1 name 
Case tllle Court name and addresa 

Street 

Nam& 

Case number 
City Stale ZIP COde 

Date of order or aHlgnment 
Stale 

Certain Gifts and Charitable Contributions 

ZIPCO<le 

9. list all gifts or charitable contributions the debtor gave to a recipient with In 2 years before flllng this case unless the aggregate value 
of the gifts to that recipient is less than $1,000 

□ None 

Recipient's name and address 

9_1_ See Attached Rider 
Recipient's name 

Crty Stale 

Recipient's relationship to debtor 

g 2. Recipient·• name 

Street 

City Slate 

Reclplenrs relationship to debtor 

Certain Losses 

Description of the gifts or contributions 

ZIP Code 

ZIP Code 

10. All losses from fire, theft, or other casualty within 1 year before filing this caSQ. 

Iii None 

Dates given Value 

$ ___ _ 

$ 

DHcrlptlon of the property lo11t and how the 101111 
occurred 

Amount of payments received for tha loss Date of loss 

If you have received payments to cover the loss for 

Value of property 
lost 

example, from insurance, government compensation. or 
tort liability, fist the total received 

List unpaid claims on Official f orm 106AIB (Schedule AIB: 
Assets - Real and Personal Prope,ty). 

$ 

Official Form 207 Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy page4 
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Debtor Murray Energy Corporation Case number c~-oi~1_9-_5_7_0_17~(J_E_H,_) ________ _ 

Certain Payments or Transfers 

11. Payments related to bankruptcy 
List any payments of money or other transfers of property made by the debtor or person acting on behalf of the debtor within 1 year before 
the filing of this case lo another person or entity, including attorneys, that the debtor consulted about debt consolidation or restructuring, 
seeking bankruptcy relief, or filing a bankruptcy case, 

0 None 

Who was paid or who received the transfer? II not money, describe any property transferred 

See Attached Rider 
11.1 

AddrBIIS 

Street 

City State ZIP Code 

Email or website address 

Who made the payment, If not debtor? 

Who wa■ paid or who received the transfer? II not money, describe any property transferred 

11.2 

Address 

Streel 

City State ZIP Code 

Email or web91ta address 

Who made the payment, If not debtor? 

12. Self-settled trusts of which the debtor Is a beneficiary 

Dates 

Oates 

Total amount or 
value 

$. __ _ 

Total amount or 
value 

$. ___ _ 

List any payments or transfers of property made by the debtor or a person acting on behalf of the debtor within 10 years before the fil'ng of this case to 
a self-settled trust or similar device. 
Do not include transfers already listed on this statement. 

l!I None 

Name of trust or device 

Trustee 

Official Form 207 

De■crlbe any property tranaferred Oates tran,fera 
were made 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Total amount or 
value 

$ __ _ 
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Debtor Murray Energy Corporation Case number ,,._n.1~ 1=9~-5~7~0~17~(J=E~H~) ________ _ 
N•-

13. Transfers not already listed on this statement 

List any transfers of money or other property-by sale, trade, or any other means-made by the debtor or a person acting on behalf of the debtor 
within 2 years before the filing of this case to another person, other than property transferred in the ordinary course of business or financial affairs. 

Include both outright transfers and transfers made as security. Do not include gifts or transfers previously listed on this statement. 

f.il None 

Who received transfer? Description of property transferred or payments received Date transfer 
or debts paid In exchange waa made 

13 1. 

Address 

Street 

City Stale ZIP Code 

Relationship to debtor 

Who received transfer? 

13.2 

Address 

Slreel 

City Stale ZIP Code 

Relationship lo debtor 

Previous Locations 

14. Previous addresses 
List all previous addresses used by the debtor within 3 years before filing this case and the dates the addresses were used. 

Ill Does not apply 

Address Dates of occupancy 

U .1, From 
Street 

City State w• cocre 

14.2. From 
Street 

State ZIP Code 

Official Form 207 Statement of Financial Affairs for Non-Individuals FUlng for Bankruptcy 

Total amount or 
value 

$ ___ _ 

$ ___ _ 

To 

To 

page& 
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Debtor Murray Energy Corporalion Case numt.et (O,-,,.,_t 1""9---'5""7-"0-'-17'-"'(JccEc..Hc..) ________ _ 

Health Care Bankruptcies 

15. Health Care bankruptcies 

Is the debtor primarily engaged in offering services and facilities for. 

- diagnosing or treating injury, deformity. or disease, or 

- providing any surgical, psychiatric, drug treatment, or obstetric care? 

00 No. Go to Part 9. 

□ Yes. Fill in the information below. 

Faclllty name and address 

15.1 
Facility riame 

Street 

City Slate ZIPCOde 

Faclllty name and addrua 

15.2. 
Facility name 

Street 

City ZlPCode 

Personally ldentlflable Information 

NlltUre of tile bualness operation, Including type of services the 
debtor provides 

Location where patient records are maintained (if differenl from facility 
address). If electronic, identify any service provider. 

Nature of the business operation, Including type or aervicaa the 
debtor provide■ 

Location where patient records are maintained (if different from facility 
address). If electronic, identify any service provider. 

16. Does the debtor collect and retain personally identifiable information of customers? 

(ii No. 

If debtor provides meals 
and housing, number of 
patients In debtor's care 

How are records kept? 

Check a/I that apply: 

□ Electronically 

□ Paper 

If debtor provide• meals 
and housing, number of 
patient& In debtor's care 

How are records kept? 

Check all that apply: 

□ Electronically 

0 Paper 

□ Yes. State the nature of the information collected and retained . _________________________ _ 

Does the debtor have a privacy policy about that information? 

□ No 

□ Yes 

17. Within 6 years before flllng this case, have any employees of the debtor been parti cipants In any ERISA, 401 (k), 403(b), or other 
pension or profit-sharing plan made available by the debtor as an employee benefit? 

□ No. Go lo Part 10. 
Yes. Does the debtor serve as plan administrator? 

Cil No. Go to Part 10. 

□ Yes. Fill in befaw; 
Name of plan Employer ldentlffcallon number of th plan 

Official Form 207 

Murray Energy Corporation Savings and Security Plan 

Has the plan been terminated? 

IEI No 

□ Yes 

Statemant of Financial Affairs for Non-Individuals Filing for Bankruptcy page 7 
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Murray Energy Corporation Case number (<'"""""J'--'1-'-9---'5-'-7-'-01'"'7--'("-J""EH'-'-L..) ________ _ 

Certain Flnanclal Accounts, Safe Deposit Boxes, and Storage Units 

18. Closed financial accounts 
Within 1 year before filing this case, were any financial accounts or instruments held in the debtor's name, or for the debtor's benefit, closed, sold, 
moved, or transferred? 
Include checking, savings, money market, or other financial accounts; certificates of deposit; and shares in banks, credit unions, 
brokerage houses, cooperatives, associations, and other financial institutions 

Iii None 

Financial Institution nama and addre•• 

181 
Name 

S11eet 

Cily Slale ZIP Code 

18.2 
NDfflll 

s-

City Stale ZIP Code 

19. Safe deposit boxes 

Lut 4 digits of a,;count 
number 

XXXX-_ __ _ 

XXXX-_ _ - -

Type of account 

□ Checking 

0 Savings 

0 Money market 

0 Brokerage 

0 Other ____ _ 

0 Checking 

0 Savings 

0 Money market 

0 Brokerage 

0 Other ____ _ 

Date account was 
closed, sold, moved, 
or transferred 

Last balance 
before closing or 
transfer 

$ ____ _ 

$ 

List any safe deposit box or other depository for securities, cash, or other valuables the debtor now has or did have within 1 year before tiling this case. 

[jJ None 

Depository inslilutlon name and address 

Harne 

Street 

city l lP-Codo 

20. Off.premises storage 

Names of anyona with access lo it Description of the contents Does debtor 
still have II? 

0 No 

□ Yes 

List any property kept in storage units or warehouses within 1 year before filing th·s case. Do not include facilities that are in a part of a building in 
which the debtor does business. 

lil None 

Facility name and address 

Strool 

Ctty 

Official Form 207 

Names of anyone with access to II Description of the contents 

Address 
ZIP-CW,, 

Statement of Financial Affairs for Non•lndlvlduals FIiing for Bankruptcy 

Does debtor 
stlll have It? 

□ No 
□ Yes 
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Debtor Murray Energy Corporation Case numbet r'•"""'11·..c1=9--=5""-70=1'-'7-'(~J=EH'"'},_ _______ _ 

Property the Debtor Holds or Controls That the Debtor Does Not Own 

21. Property held for another 
List any property that the debtor holds or controls that another entity owns. Include any property borrowed from. being stored for. or held in 
trust. Do not list leased or rented property. 

li:I None 

Owner's name and addreee Location of the property Description of the property 

Name 

Street 

City State ZIP Code 

Detalla About Environmental Information 

For ihe purpose of Part 12, the following definitions apply: 

■ Environmental law means any statute or governmental regulation that concerns pollution, contamination, or hazardous material, 
regardless of the medium affected (air, land, water, or any other medium). 

Value 

$ __ 

• Site means any location, facility, or property, including disposal sites, that the debtor now owns, operates. or utilizes or that the debtor 
formerly owned, operated, or utilized. 

• Hazardous material means anything that an erwironmental law defines as hazardous or toxic, or describes as a pol:utant, contaminant. 
or a similarly harmful substance. 

Report all notices, releases, and proceedings known, regardless of when they occurred. 

22. Has the debtor been a party In any judicial or administrative proceeding under any environmental law? Include settlements and orders. 

liJ No 

D Yes Provide details be!ow, 

Case title 

Caaenumber 

Court or agency name and addresa 

Name 

Street 

State ZIP Code 

Nature of the caae Status of case 

D Pending 

D On appeal 

0 Concluded 

23. Has any governmental unit otherwise notified the debtor that the debtor may be liable or potentially liable under or in violation of an 
environmental law? 

fil No 

D Yes. Provide details below. 

Sita name and address Governmental unit name and address Envlronmental law, if known Date of notice 

Name Namo 

Street 

C,ty Stat& ZIP Code City Slate ZIP Code 

Official Fann 207 Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy page9 
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Debtor Murray Energy Corporation Case number <'""""•·,l..: 1c::9-_:5:.:.7.::0.::17c..(i::J=E:.:HL) ________ _ -· 
24. Has the debtor notified any governmental unit of any release of hazardous material? 

l!J No 

D Yes. Provide details below. 

Site neme and addres• Governmental unit name and address 

Name Name 

Slreel Streel 

City ZIP Code City State ZIP Code 

Environmental law, If known Date of notlc;e 

Detail• About the Debtor's Business or Connection• to Any Buslneaa 

25. Other businesses In which the debtor has or has had an interest 
List any business for which the debtor was an owner. partner, member, or otherwise a person in control within 6 years before filing this case. · 
Include this lnfonnatlon even if already listed In the Schedules. 

D Nono 

Busfness name and address OGscrlbe the nature of the business Employer ldentlflc:atlon number 
Do not include Social Security number or ITIN. 

251 See Attached Rider 
EIN: ________ _ 

Name Oates buslneas existed 

Street 

From To 

C ity State U'Codo 

Business name end address Describe the nature of the business Employer Identification number 
Do not include Social Security number or ITIN 

EIN: ________ _ 

Name Dales business existed 

Street 

From To 

City State ZIPCo<le 

Business name and address Describe tha nature of the bualness Employer ldenllflcatlon number 
Do not Include Social Security number or ITIN. 

EIN: _____ _ __ _ 

Oates business axlsted 

Sltel!I 

From To 
City Stale 

Official Fenn 207 Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy page 10 
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Debtor Murray Energy Corporation Case number '"""'""''--'1:,::9-;...:5:.:7.,::0~17:_.:(Jal=.:.1.J ________ _ 

26. Books, records, and financial statements 

2~ List all accountants and bookkeepers who maintained the debtor's books and records within 2 years before filing this case. 

□ None 

Name and addrees Dates of Hl'lllce 

See Attached Rider From To 

Name and address Dates of service 

26a.2. 
From To 

Name 

Slfeet 

City SlaH1 ZPC<Mte 

26b. List all firms or 1nd1v1duals who have audited, compi'ed. or reviewed debtor's books of account and records or prepared a financial 
statement within 2 years before filing this case. 

□ None 

Name and addreH 

26b.1. ERNST & YOUNG LLP 
950 MAIN AVENUE 
SUITE 1800 
CLEVELAND, Ot-144113 

Name and address 

26b 2 
Name 

Slreel 

City 

Oates of service 

From 12/31/2008 To Present 

Dates of service 

From To 

Slate 

26c. List all firms or individuals who were in possesslon of the debtor's books of account and records when this case is filed. 

0 None 

Name and addresa If any books of account and records are 
unavailable, explain why 

26c 1 See Attached Rider 

Official Form 207 Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy page 11 
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Document Page 30 of 370 

!°',!_!'3>'. EnefRY Corporalio=n"'------------- Case number (Unown)_19-~ 5_70~1_7~(~J_EH_)~--------

Name and address 

Name 

Street 

City Slate ZIP Code 

lf any books of account and records are 
unavailable, explain why 

26d List all financial institutions, creditors, and other parties, including mercantile and trade agenoes, to whom the debtor issued a financial statement 

within 2 years before filing this case. 

D None 

Name and addreaa 

See Attached Rider 

Name and addreea 

26d2. 
Name 

Sbeel 

swe ZIP Coc/e 

27 Inventories 

Have any inventories of the debtor's property been taken within 2 years before filing this case? 

(!) No 

D Yes. Give the details about the two most recent inventories, 

Name of the person who supervised the taking of the Inventory 

Name and address of the person who has poseesalon of Inventory records 

271 
Name 

Street 

City ZIP Code 

Date of 
Inventory 

The dollar amount and basis (cost, market, or 
other basis I of each Inventory 

$ ______ _ 

Official Form 207 Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy page 12 
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R03943
Case 2:19-bk-56885 

Murray Energy Corporation 
N...., 

Filed 12/14/19 Entered 12/14/19 21:26:15 Doc 550 
Document Page 31 of 370 

Desc Main 

Case numbeq•->,_1_9-_5_7_01_7_(~J_E_H~) ________ _ 

Name of the person who auparvlsed the taking of the Inventory Date of 
Inventory 

Tha dollar amount and bHla (coat, market, or 
other basla) of each Inventory 

$ ______ _ 

Name and addran of the person who has ponesalon of Inventory r4H:ords 

27.2. 

Street 

State ZIP Code 

23. List the debtor's officers, directors, managing members, general partners, members in control, controlling shareholders, or other 
people In control of the debtor at the time of the filing of this case. 

Name Addreaa 

See Attached Rider 

Position and nature of any 
Interest 

% of lntareat, If any 

29. Within 1 year before the filing of this case, did the debtor have officers, directors, managing members, general partners, members in control 
of the debtor, or shareholders In control of the debtor who no longer hold these positions? 

□ No 

Iii Yes. Identify below. 

Name Address 

See Attached Rider 

30. Payments, distributions, or withdrawals credited or given to insiders 

Poaltlon and nature of 
any Interest 

Period during which 
position or Interest was 
held 

From To 

From To 

From To 

From To 

Within 1 year before filing this case, did the debtor provide an insider with value in any form. including salary, other compensation, draws, 
bonuses, loans, credits on loans, stock redemptions, and options exercised? 

□ No 
Iii Ye5. Identify below. 

Name and addraH of reclplant 

30. t. See Attached Rider 
Name 

City 

Relallonshlp to debtor 

Official Form 207 

State ZIP Code 

Amount of money or 
description and value of 
property 

Oatas 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Raaaon for 
providing t he value 

page 13 
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Case 2:19-bk-56885 Filed 12/14/19 Entered 12/14/19 21:26:15 Doc 550 

Document 
Desc Main 

Page 32 of 370 

Debtor Murray Energy Corporalion Case number {Onown1_1_9_•5_70_1_7_(_JE_H_) _______ _ 
NaM& 

Name al)d addraas of recipient 

30.2 

City State ZIPCode 

Relationehlp to debtor 

31. Within 6 years before filing this case, has the debtor been a member of any consolidated group for tax purposes? 

l!J No 

0 Yes. Identify below. 

Name of the parenl corporation Employer Identification nurnb11r of the parent 
corporation 

EIN: ________ _ 

32. Within 6 years before filing this case, has the debtor as an employer been responsible for contributing to a pension fund? 
(i) No 

0 Yes. Identify below. 

Name of the pension f\lllld Employer Identification number of Iha pension fund 

EIN: ___ _ ____ _ 

Signature and Declaration 

WARNING - Bankruptcy fraud is a serious crime. Making a false statement, concealing property, or obtaining money or property by 
fraud in connection with a bankruptcy case can result in fines up to $500,000 or imprisonment for up to 20 years, or both. 
18 U.S.C. §§ 152, 1341, 1519, and 3571. 

I have examined the information in this Statement of Financial Affairs and any attachments and have a reasonable belief that the 
information is true and correct. 

I declare under penalty of perjury that the foregoing is true and correct. 

Executed on 12/13/2019 
MM I DD IYYYY 

X Isl Robert D. Moore Printed name _ Robert D. Moore 

Signature of 1nc:liltidual signing on behalf of the debtor 

Position or relationship to c:lebtor Authorized Signatory 

Are additional pages to Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy (Official Form 207) attached? 

0 No 

Iii Yes 

Official Form 207 Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy page 14 

32 of370 



R03945
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 33 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-lndlvlduala FIiing for Bankruptcy 

Part 1, Question 2: Non-business revenue 

From Date To Date Description of sources of 
Gross Revenue revenue 

01/01/2019 10/31/2019 Interest Income $1,630,296.46 

01/01/2019 10/31/2019 Interest Income • $151,016,850.00 
1ntercompany 

01/01/2019 10/31/2019 Management Services • $2,011,111.00 
lntercompany 

01/01/2019 10/31/2019 Miscellaneous Other Income $148,173.85 

01/01/2019 10/31/2019 Rental Revenue $29,000.00 

01/01/2018 12/31/2018 Equipment Sale $195,109.00 

01/01/2018 12/31/2018 Gain on Retirement of Debt, $113,140,020.93 
Net 

01/01/2018 12/31/2018 Interest Income $920,209.25 

01/01/2018 12/31/2018 Interest Income • $178,338,143.87 
lntercompany 

01/01/2018 12/31/2018 Miscellaneous Other Income, $309,892.29 
Including Refunds and 
Rebates 

01/01/2018 12/31/2018 Rental Revenue $636.00 

01/01/2017 12/31/2017 Coal Contract Buyout $17,500,000.00 

01/01/2017 12/31/2017 Interest Income $106,431.87 

01/01/2017 12/31/2017 Interest Income • $174,716,400.00 
lntercompany 

01/01/2017 12/31/2017 Rental Revenue $806.79 

Page 1 of 1 
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R03946
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 34 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Finanelal Affairs for Non-Individuals FIiing for Bankruptey 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Cheek or Wire Payment Data Reason For Payment Amount Paid 
Number 

A C E WELDING INC 
PO BOX 101 
ENTERPRISE, WV 26568 225791 08/05/2019 Suppliers or vendors $18,445.00 

231526 10/16/2019 Suppliers or vendors $3,250.00 

231570 10/17/2019 Suppliers or vendors $21,850.00 

SUBTOTAL $43,545.00 

AG LUCAS CONSUL TING 
187 KINGS CREEK RD 
WEIRTON, WV 26062 ACli 09/13/2019 Services $1,225.00 

SUBTOTAL $1,225.00 

A SEBUl..SKY STEEL INC 
130 SOUTH SUGAR STREET 
ST. CLAIRSVILLE, OH 43950 225581 08/05/2019 Suppliers or vendors $29,584.50 

226470 08/13/2019 Suppliers or vendors $42,672.20 

228717 09/06/2019 Suppliers or vendors $2,240.00 

228718 09/06/2019 Suppliers or vendors $7,260.00 

229911 09/26/2019 Suppliers or vendors $27,225.00 

231492 10/15/2019 Suppliers or vendors $27,225.00 

SUBTOTAL $136,206.70 

AW CHESTERTON CO 
414 INDUSTRIAL PARK RD 
BEAVER, WV 25813 225799 08/05/2019 Suppliers or vendors $7,079.11 

SUBTOTAL $7,079.11 

A. REED EXCAVATING LLC 
52912 STATE ROUTE 145 
BEALLSVILLE, OH 43716 225825 08/05/2019 Services $65,800.00 

226811 08/19/2019 Services $10,800.00 

227188 08/19/2019 Services $53,300.00 

228479 09/06/2019 Services $21,600.00 

229027 09/06/2019 Services $19,200.00 

231481 10/11/2019 Services $21,850.00 

231532 10/16/2019 Services $16,025.00 

SUBTOTAL $208,575.00 

A-1 LAWN CARE l..LC 
PO BOX242 
SHINNSTON, WV 26431 228511 09/06/2019 Services $2,544.00 

SUBTOTAL $2,544.00 

A20 MARINE INC 
PO BOX3215 
CLARKSVILLE, IN 47131 227154 08/19/2019 Suppliers or vendors $2,133.38 

228074 08/28/2019 Suppliers or vendors $1,643.30 

228075 08/28/2019 Suppliers or vendors $865.16 

SUBTOTAL $4,641 .84 

Page 1 of 257 
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R03947
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 . Desc Main 

Document Page 35 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

AAA MINE SERVICE 
18 MOUNTAIN VIEW DRIVE 
HAZARD, KY 41701 225634 08/05/2019 Suppliers or vendors $13,944.00 

228786 09/06/2019 Suppliers or vendors $14,404.00 

SUBTOTAL $28,348.00 

AC POWER TECH, INC. 
POBOXB 
MONESSEN, PA 15062 226933 08/19/2019 Suppliers or vendors $88,265.00 

227866 08/28/2019 Suppliers or vendors $13,927.76 

SUBTOTAL $102,192.76 

ACF GROUP LLC 
120 MINE STREET 
ALLISON, PA 15413 225852 08/05/2019 Services $11,300.00 

227224 08/19/2019 Services $38,562.00 

227225 08/19/2019 Services $29,875.00 

231634 10/18/2019 Services $8,474.03 

Wire 10/28/2019 Services $45,350.00 

SUBTOTAL $133,561.03 

ADELL L WHITE 
41469 STARCHER RD 
POMEROY, OH 45769 225917 08/05/2019 Other - Royalty $6.08 

229113 09/10/2019 Other - Royalty $7.26 

SUBTOTAL $13.34 

ADP, INC 
PO BOX 842875 
BOSTON, MA 02284-2875 225925 08/13/2019 Services $214.86 

225926 08/13/2019 Services $4,446.73 

227278 08/23/2019 Services $193.26 

228218 09/0612019 Services $214.86 

228219 09/06/2019 Services $4,762.19 

229165 09/20/2019 Services $193.26 

230429 10/07/2019 Services $214.86 

230842 10/11/2019 Services $2,487.87 

SUBTOTAL $12,727.89 

ADVANCE MINING SERVICES 
838 THIRD STREET 
OAKMONT, PA 15139 225621 08/05/2019 Suppliers or vendors $3,733.91 

225622 08/05/2019 Suppliers or vendors $4,648.10 

225623 08/0512019 Suppliers or vendors $744.00 

225624 08/05/2019 Suppliers or vendors $6,000.80 

225625 08/05/2019 Suppliers or vendors $3,268.20 

225626 08/05/2019 Suppliers or vendors $2,636.11 

227848 08/28/2019 Suppliers or vendors $4,503.42 

227849 08/28/2019 Suppliers or vendors $8,514.05 

Page 2 of 257 
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R03948
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 36 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: ~ertain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

ADVANCE MINING SERVICES 
838 THIRD STREET 
OAKMONT, PA 15139 227850 08/28/2019 Suppliers or vendors $3,586.66 

227851 08/28/2019 Suppliers or vendors $14,636.20 

227852 08/28/2019 Suppliers or vendors $22,202.10 

227853 08/28/2019 Suppliers or vendors $1,799.85 

227854 08/28/2019 Suppliers or vendors $1,043.50 

228777 09/06/2019 Suppliers or vendors $4,423.51 

228778 09/06/2019 Suppliers or vendors $1,193.10 

228779 09/06/2019 Suppliers or vendors $851.40 

228780 09/06/2019 Suppliers or vendors $684.50 

231593 10/18/2019 Suppliers or vendors $1,278.95 

SUBTOTAL $85,748.36 

ADVANCED DISPOSAL SERVICES 
SOLID WASTE OF PA, INC.-L6 
PO BOX 74008047 
CHICAGO, IL 60674-8047 227517 08/23/2019 Services $481.45 

229519 09/20/2019 Services $517.93 

SUBTOTAL $999.38 

ADVIZEX TECHNOLOGIES, LLC / 774019 
PO BOX 72130 
CLEVELAND, OH 44192-0002 ACH 08/19/2019 Suppliers or vendors $5,241.18 

SUBTOTAL $5,241.18 

AFLAC INSURANCE CO. 
1706 WILMINGTON ROAD 
NEW CASTLE, PA 16105 226172 08/13/2019 Seivices $511.62 

226173 08/13/2019 Services $1,029.89 

226174 08/13/2019 Seivices $231.16 

226175 08/13/2019 Services $24.48 

226176 08/13/2019 Services $503.04 

226177 08/13/2019 Services $114.36 

227544 08/23/2019 Services $511.62 

227545 08/23/2019 Services $1,029.89 

227546 08/23/2019 Services $255.34 

227547 08/23/2019 Services $503.04 

227548 08/23/2019 Services $24.48 

227550 08/23/2019 Services $83.46 

228437 09/06/2019 Services $511.62 

228438 09/06/2019 Services $1,029.89 

228439 09/06/2019 Services $255.34 

228440 09/06/2019 Services $24.48 

228441 09/06/2019 Services $439.02 

228442 09/06/2019 Services $135.36 

Page 3 of257 
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R03949
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 37 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduala FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

AFLAC INSURANCE CO. 
1706 WILMINGTON ROAD 
NEW CASTLE, PA 16105 229554 09/20/2019 Seivices $51 1.62 

229555 09/20/2019 Seivices $1,029.89 

229556 09/20/2019 Services $255.34 

229557 09/20/2019 Services $24.48 

229558 09/20/2019 Seivices $463.50 

229559 09/20/2019 Services $152.88 

230174 10/03/2019 Services $135.36 

SUBTOTAL $9,791.16 

AG-PRO OHIO LLC 
POBOX95 
BOSTON, GA31626 225469 08/02/2019 Suppliers or vendors $2,362.76 

226843 08/19/2019 Suppliers or vendors $905.61 

227645 08/23/2019 Suppliers or vendors $827.69 

229708 09/20/2019 Suppliers or vendors $719.08 

231261 10/11/2019 Suppliers or vendors $1,606.05 

SUBTOTAL $6,421.19 

AIR COMM CORPORATION 
4840 S 35TH STREET 
PHOENIX, AZ 85040 226260 08/13/2019 Suppliers or vendors $3,734.66 

SUBTOTAL $3,734.66 

AIR TECHNOLOGIES 
PO BOX 73278 
CLEVELAND, OH 44193 226938 08/19/2019 Suppliers or vendors $5,981.59 

228788 09/06/2019 Suppliers or vendors $1,268.86 

228789 09/06/2019 Suppliers or vendors $629.21 

228790 09/06/2019 Suppliers or vendors $716.70 

SUBTOTAL $8,596.36 

AIRCRAFT PERFORMANCE GROUP INC. 
4348 WOODLANDS BLVD, SUITE 200 
CASTLE ROCK, CO 80104 229690 09/20/2019 Suppliers or vendors $868.73 

SUBTOTAL $868.73 

AIRGAS USA LLC 
PO BOX 734445 
CHICAGO, IL 60673-4445 ACH 08/30/2019 Suppliers or vendors $4,894.90 

ACH 09/13/2019 Suppliers or vendors $2,361.67 

231575 10/17/2019 Suppliers or vendors $7,230.78 

231576 10/17/2019 Suppliers or vendors $11,072.44 

SUBTOTAL $25,559.79 
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R03950
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 38 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, QuHtion 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire 

Payment Date Reason For Payment Amount Paid Number 

AK IRRIGATION, LLC 
OBA CONSERVA IRRIGATION 
10855 FANCHER ROAD 
WESTERVILLE, OH 43082 229462 09/20/2019 Suppliers or vendors $780.00 

SUBTOTAL $780.00 

ALFORD CURD ALLEN 
7910 JUDGE BLVD. 
LOUISVILLE, KY 40219 229992 09/26/2019 Other - Royalty $109.04 

SUBTOTAL $109.04 

ALL WATER SYSTEMS 
1475 AIRBRAKE AVENUE 
TURTLE CREEK, PA 15145 227145 08/19/2019 Suppliers or vendors $6,279.35 

SUBTOTAL $6,279.35 

ALLEGHENY BEL TING INC 
491 JAPP RD APT #1 
SUMMERHILL, PA 15958 227159 08/19/2019 Suppliers or vendors $13,899.00 

228080 08/28/2019 Suppliers or vendors $4,998.00 

SUBTOTAL $18,897.00 

ALLEGHENY MINERAL CORP. 
PO BOX 1022 
KITTANNING, PA 16201 225642 08/05/2019 Suppliers or vendors $9,930.25 

225643 08/05/2019 Suppliers or vendors $1,482.17 

226477 08/13/2019 Suppliers or vendors $10,436.14 

226478 08/13/2019 Suppliers or vendors $8,920.20 

226479 08/13/2019 Suppliers or vendors $8,970.59 

226480 08/13/2019 Suppliers or vendors $12,932.82 

226481 08/13/2019 Suppliers or vendors $30,339.98 

227879 08/28/2019 Suppliers or vendors $8,448.36 

227880 08/28/2019 Suppliers or vendors $4,728.98 

227881 08/28/2019 Suppliers or vendors $4,397.07 

227882 08/28/2019 Suppliers or vendors $8,451.31 

228794 09/06/2019 Suppliers or vendors $11,692.23 

228795 09/06/2019 Suppliers or vendors $9,987.22 

228796 09/06/2019 Suppliers or vendors $4,776.63 

228797 09/06/2019 Suppliers or vendors $1,450.22 

228798 09/06/2019 Suppliers or vendors $10,326.35 

226799 09/06/2019 Suppliers or vendors $25,952.76 

230342 10/04/2019 Suppliers or vendors $30,416.93 

230343 10/04/2019 Suppliers or vendors $29,110.48 

230344 10/04/2019 Suppliers or vendors $5,941.61 

230345 10/04/2019 Suppliers or vendors $26,777.57 

230346 10/04/2019 Suppliers or vendors $13,876.96 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 39 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Nama & Address Chack or Wire 
Payment Date Reason For Payment Amount Paid Number 

ALLEGHENY MINERAL CORP. 
PO BOX 1022 
KITTANNING, PA 16201 230347 10/04/2019 Suppliers or vendors $18,786.14 

231382 10/11/2019 Suppliers or vendors $14,629.19 

231383 10/11/2019 Suppliers or vendors $11,571.67 

231384 10/11/2019 Suppliers or vendors $6,071.30 

231385 10/11/2019 Suppliers or vendors $5,965.37 

231386 10/11/2019 Suppliers or vendors $20,848.11 

231387 10/11/2019 Suppliers or vendors $41,523.85 

231502 10/16/2019 Suppliers or vendors $14,386.49 

231503 10/16/2019 Suppliers or vendors $21,803.25 

231504 10/16/2019 Suppliers or vendors $3,033.54 

231505 10/16/2019 Suppliers or vendors $14,429.59 

231506 10/16/2019 Suppliers or vendors $8,263.08 

231507 10/16/2019 Suppliers or vendors $18,825.36 

231674 10/22/2019 Suppliers or vendors $8,712.05 

231675 10/22/2019 Suppliers or vendors $10,094.71 

231676 10/22/2019 Suppliers or vendors $3,074.28 

231677 10/22/2019 Suppliers or vendors $3,031.86 

231678 10/22/2019 Suppliers or vendors $13,755.42 

231679 10/22/2019 Suppliers or vendors $19,793.20 

Wire 10/28/2019 Suppliers or vendors $39,062.86 

SUBTOTAL $577,008.15 

ALLEGHENY SURVEYS INC 
PO BOX 438 
BIRCH RIVER, WV 26610 228055 08/28/2019 Suppliers or vendors $14,237.96 

228974 09/06/2019 Suppliers or vendors $7,531.92 

SUBTOTAL $21,769.88 

ALLIANCE CONSUL TING INC. 
124 PHILPOTT LANE 
BEAVER, WV 25813-9502 226165 08/13/2019 Suppliers or vendors $7,798.38 

226774 08/19/2019 Suppliers or vendors $730.30 

226775 08/19/2019 Suppliers or vendors $5,114.27 

226776 08/19/2019 Suppliers or vendors $49,402.30 

226777 08/19/2019 Suppliers or vendors $6,732.23 

226778 08/19/2019 Suppliers or vendors $5,100.00 

231137 10/11/2019 Suppliers or vendors $145.74 

231138 10/11/2019 Suppliers or vendors $1,242.66 

231139 10/11/2019 Suppliers or vendors $16,980.28 

231140 10/11/2019 Suppliers or vendors $739.76 

231141 10/11/2019 Suppliers or vendors $3,267.70 

SUBTOTAL $97,253.62 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 40 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals Flllng for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date ReBBon For Payment Amount Paid 
Number 

ALLIED HOSTS LLC 
DBA FAIRFIELD INN & SUITES 
POBOX8615 
SOUTH CHARLESTON, WV 25303 226271 08/13/2019 Suppliers or vendors $2,340.23 

SUBTOTAL $2,340.23 

ALMA J. PENDERGRASS- FAJARDO 
KHAYMANTA FAJARDO 
2500 NE 201 AVENUE UNIT 15 
FAIRVIEW, OR 97024 226095 08/13/2019 Other - Royalty $1,210.36 

229991 09/26/2019 Other - Royalty $199.60 

SUBTOTAL $1,409.96 

ALMONO, LP 
C/O OXFORD DEVELOPMENT COMPANY 
301 GRANT STREET, SUITE 4500 
PITTSBURGH, PA 15219 227552 08/23/2019 Suppliers or vendors $24,420.00 

230012 09/26/2019 Suppliers or vendors $9,900.00 

SUBTOTAL $34,320.00 

ALROSTEEL 
DEPT 771478 PO BOX 77000 
DETROIT, Ml 48277-1478 228046 08/28/2019 Suppliers or vendors $161.23 

SUBTOTAL $161.23 

AMBER COLVIN 
22 EAST ORANGE STREET, APT 102B 
ELIZABETHTOWN, PA 17022 229587 09/20/2019 Other - Royalty $358.65 

SUBTOTAL $358.65 

AMEREN IP 
PO BOX88034 
CHICAGO, IL 60680-1034 225994 08/13/2019 Other - Utili ties $3,638.54 

229309 09/20/2019 Other - Utilities $3,949.66 

230938 10/11/2019 Other - Utir. lies $4,281.54 

SUBTOTAL $11,869.74 

AMERICAN ELECTRIC POWER 
PO BOX 371496 
PITTSBURGH, PA 15250-7496 225307 08/02/2019 Other - Utilities $48.66 

225308 08/02/2019 Other - Utilities $28.94 

225309 08/02/2019 Other - Utilities $34.84 

225310 08/02/2019 Other - Utilities $71.56 

225311 08/02/2019 Other - Utilities $29.45 

225312 08/02/2019 Other - Utilities $139.94 

225313 08/02/2019 Other - Utilities $187.69 

225314 08/02/2019 Other - Utilities $12.00 

225315 08/02/2019 Other - Utilities $862,447.61 

225316 08/0212019 Other - Utilities $16.94 

225317 08/02/2019 Other - Utilities $44.73 

Page 7 of257 

40of370 



R03953
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 41 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Data Reason For Payment Amount Paid Number 

AMERICAN ELECTRIC POWER 
PO BOX 371496 
PITTSBURGH, PA 15250-7496 225318 08/02/2019 Other - Utilities $68.24 

225319 08/02/2019 Other - Utilities $472.17 

225320 08/02/2019 Other - Utilities $68.90 

225321 08/02/2019 Other - Utilities $77.56 

225322 08/02/2019 Other - Utilities $59.57 

225323 08/02/2019 Other - Utilities $378.48 

225324 08/02/2019 Other - Utilities $50.62 

225325 08/02/2019 Other - Utilities $19.99 

225326 08/02/2019 Other - Utilities $19.81 

225930 08/13/2019 Other - Utilities $12,844.62 

225931 08/13/2019 Other - Utilities $8,406.03 

225932 08/13/2019 Other - Utilities $256.59 

225933 08/13/2019 Other - Utilities $60.21 

225934 08/13/2019 Other - Utilities $8,343.33 

225935 08/13/2019 Other - Utilities $519.92 

225936 08/13/2019 Other - Utilities $3,657.03 

225937 08/13/2019 Other - Utilities $748.21 

225938 08/13/2019 Other - Utilities $28.96 

226615 08/19/2019 Other - Utilities $761.20 

227236 08/21/2019 Other - Utilities $174.51 

227237 08/21/2019 Other - Utilities $202.61 

227238 08/21/2019 Other - Utilities $445,827.34 

227239 08/21/2019 Other - Utilities $34.69 

227240 08/21/2019 Other - Utilities $730.15 

227241 08/21/2019 Other - Utilities $16.34 

227242 08/21/2019 Other - Utilities $145.19 

227243 08/21/2019 Other - Utilities $16.68 

227244 08/21/2019 Other - Utilities $41.69 

227245 08/21/2019 Other - Utilities $340.43 

227246 08/21/2019 Other - Utilities $173.86 

227247 08/21/2019 Other - Utilities $125.91 

227248 08/21/2019 Other - Utilities $74.88 

227249 08/21/2019 Other - Utilities $18.78 

227250 08/21/2019 Other - Utilities $69.02 

227251 08/21/2019 Other - Utilities $7,747.50 

227252 08/21/2019 Other • Utilities $19.72 

227253 08/21/2019 Other - Utilities $16.77 

227254 08/21/2019 Other - Utilities $326.90 

227255 08/21/2019 Other - Utilities $9.16 

227256 08/21/2019 Other - Utilities $517,454.04 
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R03954
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 42 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH} 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Queetlon 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

AMERICAN ELECTRIC POWER 
PO BOX 371496 
PITTSBURGH, PA 15250-7496 227257 08/21/2019 Other - Utilities $148.42 

227258 08/21/2019 Other - Utilities $581,161.92 

227259 08/21/2019 Other - Utilities $32.35 

227260 08/21/2019 Other - Utilities $534,347.24 

227261 08/21/2019 Other - Utilities $59.82 

227262 08/21/2019 Other - Utilities $19.28 

227263 08/21/2019 Other - Utilities $144.05 

227264 08/21/2019 Other - Utilities $72.18 

227265 08/21/2019 Other - Utilities $19.49 

227266 08/21/2019 Other - Utilities $70.84 

227267 08/21/2019 Other - Utilities $1,830.07 

227268 08/21/2019 Other - Utilities $196.90 

227269 08/21/2019 Other - Utilities $191.82 

227270 08/21/2019 Other - Utilities $1,423.24 

228173 09/03/2019 Other - Utilities $53.18 

228174 09/03/2019 Other - Utilities $28.73 

228175 09/03/2019 Other - Utilities $68.72 

228176 09/03/2019 Other • Utilities $34.25 

228177 09/03/2019 Other• Utilities $29.25 

228178 09/03/2019 Other• Utilities $12.00 

228179 09/03/2019 Other - Utilities $854,934.85 

228180 09/03/2019 Other • Utilities $457.01 

228181 09/03/2019 Other - Utilities $64.72 

228182 09/03/2019 Other - Utilities $106.04 

228183 09/03/2019 Other - Utilities $353.15 

228184 09/03/2019 Other - Utilities $67.97 

228185 09/03/2019 Other - Utilities $37.65 

228186 09/03/2019 Other - Utilities $4,752.50 

229190 09/20/2019 Other - Utilities $12,038.93 

229191 09/20/2019 Other - Utilities $7,427.11 

229192 09/20/2019 Other • Utilities $213.14 

229193 09/20/2019 Other - Utilities $35.40 

229194 09/20/2019 Other - Utilities $429,033.77 

229195 09/20/2019 Other - Utilities $66.27 

229196 09/20/2019 Other - Utilities $41.32 

229197 09/20/2019 Other - Utilities $594,093.26 

229198 09/20/2019 Other - Utilities $27.72 

229199 09/20/2019 Other - Utilities $16.74 

229200 09/20/2019 Other - Utilities $19.28 

229201 09/20/2019 Other• Utilities $7,948.01 
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R03955Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 43 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before frnng this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

AMERICAN ELECTRIC POWER 
PO BOX 371496 
PITTSBURGH, PA 15250-7496 229202 09/20/2019 Olher - Utilities $412.36 

229203 09/20/2019 Olher - Utilities $9.16 

229204 09/20/2019 Other - Utilities $148.17 

229205 09/20/2019 Olher • Utilities $470.52 

229206 09/20/2019 Other - Utilities $6,714.40 

229207 09/20/2019 Other - Utilities $739.67 

229208 09/20/2019 Other - Utilities $4,027.14 

229209 09/20/2019 Other - Utilities $71.32 

229210 09/20/2019 Other - Utilities $129.20 

229211 09/20/2019 Other - Utilities $73.16 

229212 09/20/2019 Other - Utilities $19.74 

229213 09/20/2019 Other - Utilities $220.18 

229214 09/20/2019 Other - Utilities $1,647.40 

229215 09/20/2019 Other • Utilities $788.64 

229216 09/20/2019 Other - Utilities $19.56 

229217 09/20/2019 Other - Utilities $27.55 

229835 09/23/2019 Other - Utilities $501,549.72 

229836 09/23/2019 Other - Utilities $520,918.60 

229837 09/23/2019 Other - Utilities $19.21 

229912 09/26/2019 Other - Utilities $196.90 

229913 09/26/2019 Other - Utilities $12.00 

229914 09/26/2019 Other - Utilities $159.81 

229915 09/26/2019 Other - Utilities $516.02 

229916 09/26/2019 Other - Utilities $198.00 

229917 09/26/2019 Other - Utilities $74.44 

229918 09/26/2019 Other - Utilities $19.28 

229919 09/26/2019 Other - Utilities $145.54 

229920 09/26/2019 Other - Utilities $53.77 

229921 09/26/2019 Other - Utilities $164.17 

229922 09/26/2019 Other - Utilities $339.78 

229923 09/26/2019 Other - Utilities $16.60 

229924 09/26/2019 Other - Utilities $17.26 

229925 09/26/2019 Other - Utilities $68.75 

229926 09/26/2019 Other - Utilities $45.82 

229927 09/26/2019 Other - Utilities $195.04 

229928 09/26/2019 Other - Utilities $1,423.87 

229929 09/26/2019 Other - Utilities $4,762.17 

230075 10/03/2019 Other - Utilities $55.04 

230076 10/03/2019 Other - Utilities $29.22 

230077 10/03/2019 Other - Utilities $57.06 
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R03956Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 44 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

AMERICAN ELECTRIC POWER 
PO BOX 371496 
PITTSBURGH, PA 15250-7496 230078 10/03/2019 Other. Utilities $29.98 

230079 10/03/2019 Other • Utilities $29.76 

230080 10/03/2019 Other - Utilities $451.15 

230081 10/03/2019 Other • Utilities $843,287.55 

230082 10/03/2019 Other • Utilities $396.47 

230083 10/03/2019 Other • UtiHlies $74.79 

230084 10/03/2019 Other - Utilities $114.49 

230085 10/03/2019 Other • Utilities $341.64 

230086 10/03/2019 Other • Utilities $37.90 

230087 10/03/2019 Other - Utilities $660.43 

230088 10/03/2019 Other • Utilities $778.43 

230089 10/03/2019 Other - Utilities $20.72 

230090 10/03/2019 Other • Utilities $32.27 

230843 10/11/2019 Other • Utilities $11 ,413.58 

230844 10/11/2019 Other - Utilities $6,518.58 

230845 10/11/2019 Other - Utilities $12.40 

230846 10/11/2019 Other • Utilities $64.84 

230847 10/11/2019 Other • Utilities $6,701.91 

230848 10/11/2019 Other • Utilities $469.26 

230849 10/11/2019 Other • Utilities $3,616.67 

231821 10/24/2019 Other • Utilities $431,697.98 

231822 10/24/2019 Other • Utilities $33.84 

231823 10/24/2019 Other - Utilities $731.24 

231824 10/24/2019 Other - Utilities $116.25 

231825 10/24/2019 Other - Utilities $138.65 

231826 10/24/2019 Other • Utilities $18.76 

231827 10/24/2019 Other • Utilities $61 .11 

231828 10/24/2019 Other - Utilities $46.69 

231829 10/24/2019 Other - Utilities $423.10 

231830 10/24/2019 Other • Utilities $17.02 

231831 10/24/2019 Other • Utilities $16.52 

231832 10/24/2019 Other• Utilities $164.17 

231833 10/24/2019 Other - Utilities $66.63 

231834 10/24/2019 Other • Utilities $338.45 

231835 10/24/2019 Other • Utilities $43.21 

231836 10/24/2019 Other • Utilities $866,548.26 

231837 10/24/2019 Other - Utilities $564,238.52 

231838 10/24/2019 Other • Utilities $524.35 

231839 10/24/2019 Other • Utilities $451,638.36 

231840 10/24/2019 Other • Utilities $147.70 
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R03957
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 45 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

AMERICAN ELECTRIC POWER 
PO BOX 371496 
PITTSBURGH, PA 15250-7496 231841 10/24/2019 Other - Utilities $16.67 

231842 10/24/2019 Other - Utilities $9.14 

231843 10/24/2019 Other - Utilities $19.79 

231844 10/24/2019 Other - Utilities $36.10 

231845 10/24/2019 Other - Utilities $475,769.08 

231846 10/24/2019 Other - Utilities $18.78 

231847 10/24/2019 Other - Utilities $16.19 

231848 10/24/2019 Other - Utilities $6,045.96 

231849 10/24/2019 Other - Utilities $68.38 

231850 10/24/2019 Other - Utilities $73.01 

231851 10/24/2019 Other - Utilities $132.14 

231852 10/24/2019 Other - Utilities $73.87 

231853 10/24/2019 Other - Utilities $19.70 

231854 10/24/2019 Other - Utilities $261.12 

231855 10/24/2019 Other - Utilities $1,744.47 

231856 10/24/2019 Other - Utilities $194.33 

231857 10/24/2019 Other - Utilities $1,207.90 

231858 10/24/2019 Other - Utilities $4,987.57 

SUBTOTAL $9,636,462.85 

AMERICAN ENERGY SERVICES, INC. 
□BA BENS RUN PRODUCTION, LLC. 
1105 SCHROCK RD, SUITE 602 
COLUMBUS, OH 43229 227459 08/23/2019 Other - Royalty $215.44 

229973 09/26/2019 Other - Royalty $217.83 

SUBTOTAL $433.27 

AMERICAN MINE POWER, INC. 
584 RAGLAND ROAD 
BECKLEY, WV 25801 227133 08/19/2019 Suppliers or vendors $200.00 

227134 08/19/2019 Suppliers or vendors $6,547.97 

227135 08/19/2019 Suppliers or vendors $1,030.00 

227136 08/19/2019 Suppliers or vendors $32,845.00 

227137 08/19/2019 Suppliers or vendors $26,582.00 

228040 06/28/2019 Suppliers or vendors $5,500.00 

226041 08/28/2019 Suppliers or vendors $24,081.00 

228042 08/28/2019 Suppliers or vendors $2,550.00 

228043 06/28/2019 Suppliers or vendors $11,010.74 

228044 08/28/2019 Suppliers or vendors $1,080.08 

228958 09/06/2019 Suppliers or vendors $7,995.00 

228959 09/06/2019 Suppliers or vendors $9,792.50 

228960 09/06/2019 Suppliers or vendors $6,154.66 

228961 09/06/2019 Suppliers or vendors $8,130.00 
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R03958
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 46 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire 

Payment Date Reason For Payment Amount Paid 
Number 

AMERICAN MINE POWER, INC. 
584 RAGLAND ROAD 
BECKLEY, WV 25801 228962 09/06/2019 Suppliers or vendors $11,904.00 

228963 09/06/2019 Suppliers or vendors $6,213.00 

231524 10/16/2019 Suppliers or vendors $1,650.00 

231565 10/17/2019 Suppliers or vendors $1,650.00 

SUBTOTAL $164,915.95 

AMERICAN MINE RESEARCH INC 
PO BOX234 
ROCKY GAP, VA 24366 228057 08/28/2019 Suppliers or vendors $12,574.67 

228058 08/28/2019 Suppliers or vendors $14,942.07 

228059 08/28/2019 Suppliers or vendors $1,365.20 

229125 09/12/2019 Suppliers or vendors $8,801.36 

229126 09/12/2019 Suppliers or vendors $23,594.54 

229127 09/12/2019 Suppliers or vendors $15,354.47 

SUBTOTAL $76,632.31 

AMERICAN PRODUCERS SUPPLY CO., 
INC. 
119 SECOND ST. 
PO BOX 1050 
MARIETTA, OH 45750 226663 08/19/2019 Suppliers or vendors $563.47 

226946 08/19/2019 Suppliers or vendors $15,815.97 

226947 08/19/2019 Suppliers or vendors $1,849.05 

226948 08/19/2019 Suppliers or vendors $7,361.05 

226949 08/19/2019 Suppliers or vendors $12,535.00 

226950 08/19/2019 Suppliers or vendors $6,839.50 

226951 08/19/2019 Suppliers or vendors $198.00 

226952 08/19/2019 Suppliers or vendors $9,274.11 

227883 08/28/2019 Suppliers or vendors $19,086.85 

227884 08/28/2019 Suppliers or vendors $712.85 

227885 08/28/2019 Suppliers or vendors $5,131.46 

227886 08/28/2019 Suppliers or vendors $7,402.98 

227887 08/28/2019 Suppliers or vendors $17,324.17 

227888 08/28/2019 Suppliers or vendors $150.47 

227889 08/28/2019 Suppliers or vendors $184.88 

228800 09/06/2019 Suppliers or vendors $11,418.53 

228801 09/06/2019 Suppliers or vendors $940.02 

228802 09/06/2019 Suppliers or vendors $3,272.56 

228803 09/06/2019 Suppliers or vendors $9,082.25 

228804 09/06/2019 Suppliers or vendors $14,855.37 

228805 09/06/2019 Suppliers or vendors $16.72 

228806 09/06/2019 Suppliers or vendors $68.54 

230348 10/04/2019 Suppliers or vendors $2,360.77 
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R03959
.Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 47 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

AMERICAN PRODUCERS SUPPLY CO., 
INC. 
119 SECOND ST. 
PO BOX 1050 
MARIETTA, OH 45750 230349 10/04/2019 Suppliers or vendors $34.11 

230350 10/04/2019 Supplrers or vendors $420.00 

230351 10/04/2019 Supplrers or vendors $4,510.57 

230352 10104/2019 Supplters or vendors $199.18 

230353 10/04/2019 Supplfers or vendors $1,360.60 

230354 10/04/2019 Suppliers or vendors $490.11 

231508 10/16/2019 Supplfers or vendors $11,790.32 

231680 10/22/2019 Supplcers or vendors $506.04 

SUBTOTAL $165,755.50 

AMERICAN TELEPHONE COMPANY LLC 
OBA WINDSTREAM 
PO BOX 9001013 
LOUISVILLE, KY 40290-1013 228541 09/06/2019 Other • Utilities $0.05 

SUBTOTAL $0.05 

AMERICAN TIRE INC 
2901 CHAPLINE STREET 
WHEELING, WV 26003 ACH 08/30/2019 Suppliers or vendors $2,273.75 

SUBTOTAL $2,273.75 

AMERICAN WATERWAYS OPERATORS 
801 NORTH QUINCY STREET 
ARLINGTON, VA 22203 226784 08/19/2019 Other• Regulatory/Tax $106.58 

SUBTOTAL $106.58 

AMERIGAS PROPANE LP 
PO BOX 371473 
PITTSBURGH, PA 15250-7473 230157 10/03/2019 Other • Utilities $102.72 

231057 10/11/2019 Other - Utilities $162.64 

SUBTOTAL $265.36 

AMERITAS LIFE INSURANCE CORP. 
PO BOX82590 
LINCOLN, NE 68501-2590 228281 09/06/2019 Seivloes $17,600.00 

SUBTOTAL $17,600.00 

AMHERST MADISON, INC. 
2 PORT AMHERST DRIVE 
CHARLESTON, WV 25306-6699 226116 08/13/2019 Suppliers or vendors $210, 142.04 

226751 08/19/2019 Suppliers or vendors $58,958.84 

227494 08/23/2019 Suppliers or vendors $21,509.25 

229486 09/20/2019 Suppliers or vendors $26,113.08 

230637 10/07/2019 Suppliers or vendors $652.45 

230638 10/07/2019 Suppliers or vendors $78,231.61 

231089 10/11/2019 Suppliers or vendors $63,043.59 

SUBTOTAL $458,650.86 

Page 14 of 257 

47 of 370 



R03960
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 48 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

AMTRAC OF OHIO, INC. 
PO BOX508 
DALTON, OH 44618 226616 08/19/2019 Suppliers or vendors $21,831.10 

227760 08/28/2019 Suppliers or vendors $2,130.00 

230850 10/11/2019 Suppliers or vendors $13,659.09 

SUBTOTAL $37,620.19 

ANDERSON EXCAVATING LLC 
343 WILLIAMS RD 
MORGANTOWN, WV 26501 228097 08/28/2019 Suppliers or vendors $21 ,600.00 

228098 08/28/2019 Suppliers or vendors $111,691.97 

228099 08/28/2019 Suppliers or vendors $126,733.70 

228100 08/28/2019 Suppliers or vendors $108,990.00 

228101 08/28/2019 Suppliers or vendors $46,076.00 

229015 09/06/2019 Suppliers or vendors $135,404.00 

230423 10/04/2019 Suppliers or vendors $40,981.25 

231622 10/18/2019 Suppliers or vendors $24,440.00 

SUBTOTAL $615,916.92 

ANDY BACK 
DBA AFFORDABLE CLEANING 
1848 KINOKA ROAD 
PATOKA, IL 62875 225973 08/13/2019 Suppliers or vendors $1,530.00 

227327 08/23/2019 Suppliers or vendors $1,800.00 

229268 09/20/2019 Suppliers or vendors $3,400.00 

230893 10/11/2019 Suppliers or vendors $1,700.00 

SUBTOTAL $8,430.00 

ANGELA F BALL 
34 719 BALL RUN ROAD 
POMEROY, OH 45769 225920 08/05/2019 Other - Royalty $7.86 

229116 09/10/2019 Other - Royalty $7.68 

SUBTOTAL $15.54 

ANNA B LOCKHART 
2445 COLUMBUS-LANCASTER RD NW 
LT50 
LANCASTER, OH 43130 225916 08/05/2019 Other - Royalty $6.08 

229112 09/1 0/2019 Other - Royalty $7.26 

230733 10/07/2019 Other - Royalty $6.42 

SUBTOTAL $19.76 

ANNA B. TAYLOR MAY 
3824 EAST DEVONSHIRE LANE 
BLOOMINGTON, IN 47408 227442 08/23/2019 Other - Royalty $181 .65 

SUBTOTAL $181 .65 
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R03961
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 49 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire 

Payment Date Reason For Payment Amount Paid Number 

ANNA BRUCE TAYLOR KOSTELNIK 
3649 WATER WORKS ROAD 
WINCHESTER, KY 40391 229957 09/26/2019 Other - Royalty $184.24 

SUBTOTAL $184.24 

ANTHONY J. & ASHLEY N. GREGOR 
41470 BROWN ROAD 
BETHESDA, OH 43719 229300 09/20/2019 Suppliers or vendors $8,000.00 

SUBTOTAL $8,000.00 

APPALACHIAN AGGREGATES LLC 
PO BOX 7 43836 
ATLANTA, GA 30374-3836 225851 08/05/2019 Suppliers or vendors $13,708.25 

SUBTOTAL $13,708.25 

APPALACHIAN RAILCAR SERVICES INC 
PO BOX800 
ELEANOR, WV 25070 226163 08/13/2019 Services $6,949.05 

228428 09/06/2019 Services $21,851.93 

SUBTOTAL $28,800.98 

APPALACHIAN TIRE PRODUCTS,INC. 
PO BOX 10057 STATION C 
CHARLESTON, WV 25357 228060 08/28/2019 Suppliers or vendors $58,234.35 

228061 08/28/2019 Suppliers or vendors $11,501.00 

228062 08/28/2019 Suppliers or vendors $29,163.26 

228063 08/28/2019 Suppliers or vendors $49,575.26 

228064 08/28/2019 Suppliers or vendors $52,453.97 

228065 08/28/2019 Suppliers or vendors $41,568.25 

228066 08/28/2019 Suppliers or vendors $2,916.55 

228975 09/06/2019 Suppliers or vendors $6,092.20 

228976 09/06/2019 Suppliers or vendors $2,428.00 

228977 09/06/2019 Suppllers or vendors $14,757.94 

228978 09/06/2019 Suppliers or vendors $11,979.95 

228979 09/06/2019 Suppliers or vendors $4,347.00 

228980 09/06/2019 Suppliers or vendors $23,073.00 

SUBTOTAL $308,090.73 
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R03962
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 50 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndivlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

APPLIED INDUSTRIAL TECHNOLOGIES 
INC 
22510 NETWORK PLACE 
CHICAGO, IL 60673-1225 227761 08/28/2019 Suppliers or vendors $9,111.39 

227762 08/2B/2019 Suppliers or vendors $171.71 

227763 08/2B/2019 Suppliers or vendors $4,723.79 

227764 08/2B/2019 Suppliers or vendors $3,855.32 

227765 08/28/2019 Suppliers or vendors $1,384.62 

227766 08/28/2019 Suppliers or vendors $267.27 

231584 10/1B/2019 Suppliers or vendors $65.18 

SUBTOTAL $19,579.28 

AQUA FILTER FRESH INC 
1 COMMERCE DR 
PITTSBURGH, PA 15239 226126 08/13/2019 Suppliers or vendors $387.10 

227505 08/23/2019 Suppliers or vendors $417.10 

228400 09/06/2019 Suppliers or vendors $303.10 

229497 09/20/2019 Suppliers or vendors $990.20 

231104 10/11/2019 Suppliers or vendors $453.10 

SUBTOTAL $2,550.60 

AQUATIC RESOURCES MANAGEMENT 
LLC 
2554 PALUMBO DRIVE 
LEXINGTON, KY 40509 226207 08/13/2019 Suppliers or vendors $10,802.10 

229632 09/20/2019 Suppliers or vendors $3,106.00 

229633 09/20/2019 Suppliers or vendors $881.37 

231207 10/11/2019 Suppliers or vendors $9,934.10 

SUBTOTAL $24,723.57 

ARAMARK UNIFORM SERVICES INC 
AUS WEST LOCKBOX 
PO BOX 101179 
PASADENA, CA 91189-1179 225991 08/13/2019 Suppliers or vendors $6,359.56 

226660 08/19/2019 Suppliers or vendors $3,734.41 

228282 09/06/2019 Suppliers or vendors $9,477.41 

229305 09/20/2019 Suppliers or vendors $6,525.52 

230487 10/07/2019 Suppliers or vendors $3,579.84 

230933 10/11/2019 Suppliers or vendors $6,905.70 

SUBTOTAL $36,582.44 

ARINC DIRECT 
PO BOX 951273 
DALLAS, TX 75395-1273 230031 09/26/2019 Suppliers or vendors $50.00 

SUBTOTAL $50.00 
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Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

ARKADIN INC 
SCHERER$ CONFERENCING 
PO BOX 347261 
PITTSBURGH, PA 15251-4261 228269 09/06/2019 Other - Utilities $519.46 

230107 10/03/2019 Other - Utilities $2,437.81 

230891 10/11/2019 Other - Utilities $126.15 

SUBTOTAL $3,083.42 

ARM CAMCO LLC 
667 INDUSTRIAL PARK ROAD 
EBENSBURG, PA 15931 229044 09/06/2019 Suppliers or vendors $10,949.00 

229045 09/06/2019 Suppliers or vendors $4,635.00 

229046 09/06/2019 Suppliers or vendors $1,595.00 

SUBTOTAL $17,179.00 

ARTHUR E LEWIS JR 
AELEWIS RAILCAR MANAGEMENT 
SERVICES 
5070 PLEASANT VALLEY RD 
LANCASTER, OH 43130 226230 08/13/2019 Services $1,102.49 

231231 10/11/2019 Services $7,672.79 

SUBTOTAL $8,775.28 

ASAP AUTO CARE 
112 16TH STREET 
WHEELING, WV 26003 226184 08/13/2019 Services $740.86 

226791 08/19/2019 Services $279.86 

227554 08/23/2019 Services $991.72 

227555 08/23/2019 Services $921.06 

228104 08/28/2019 Services $2,415.89 

228443 09/06/2019 Services $4,683.64 

228444 09/06/2019 Services $1,822.04 

229563 09/20/2019 Services $3,360.98 

229564 09/20/2019 Services $2,854.17 

229565 09/20/2019 Services $685.52 

230681 10/07/2019 Services $267.42 

230682 10/07/2019 Services $3,777.80 

231164 10/11/2019 Services $1,570.17 

231165 10/11/2019 Services $530.81 

231166 10/11/2019 Services $877.27 

SUBTOTAL $25,779.21 

ASSOCIATED ENGINEERS, INC. 
2740 NORTH MAIN STREET 
MADISONVILLE, KY 42431 228785 09/06/2019 Su pp~ers or vendors $18,060.00 

SUBTOTAL $18,060.00 
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Creditor Name & Address Check or Wire Payment Data Reason For Payment Amount Paid Number 

ASTON CARTER INC 
3689 COLLECTION CENTER DRIVE 
CHICAGO, IL 60693 229047 09/06/2019 Suppliers or vendors $1,560.33 

SUBTOTAL $1,560.33 

AT&T 
PO BOX 105503 
ATLANTA, GA 30348-5503 Credit Card 08/27/2019 Other - Utilities $4,152.84 

Credit Card 10/18/2019 Other - Utilities $4,179.02 

SUBTOTAL $8,331.86 

AT&T 
PO BOX 5011 
CAROL STREAM, IL 60197-5011 229674 09/20/2019 Other - Utilities $1,936.17 

SUBTOTAL $1,936.17 

AT&T 
PO BOX9005 
CAROL STREAM, IL 60197-9005 228491 09/06/2019 Other - Utilities $3,912.40 

230029 09/26/2019 Other - Utilities $3,912.40 

SUBTOTAL $7,824.80 

AT&T GLOBAL NETWORK SERVICES 
LLC 
P.O. BOX 5091 
CAROL STREAM, IL 60197-5091 227560 08/23/2019 Other - Utilities $2,821.11 

230020 09/26/2019 Other - Utilities $2,821.11 

SUBTOTAL $5,642.22 

AT&T MOBILITY 871034403 & 823083809 
POBOX6463 
CAROL STREAM, IL 60197-6463 Credit Card 08/27/2019 Other - Utilities $3,390.53 

Credit Card 09/19/2019 Other - Utilities $2,751.07 

Credit Card 10/18/2019 Other - Utilities $3,134.29 

SUBTOTAL $9,275.89 

AT&T MOBILITY 
PO BOX6463 
CAROL STREAM, IL 60197-6463 226785 08/19/2019 Suppliers or vendors $6,138.77 

Credit Card 08/27/2019 Suppliers or vendors $2,242.01 

Credit Card 09/19/2019 Suppliers or vendors $6,138.77 

Credit Card 10/18/2019 Suppliers or vendors $5,800.55 

SUBTOTAL $20,320.10 

AT&T TELECONFERENCE SERVICES 
PO BOX5002 
CAROL STREAM, IL 60197-5002 227639 08/23/2019 Other - Utilities $133.82 

230041 09/26/2019 Other - Utilities $336.73 

SUBTOTAL $470.55 
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Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

AT&T 
P.O. BOX 5014 
CAROL STREAM, IL 60197-5014 Credit Card 08/27/2019 Other • Utilities $150.60 

Credit Card 09/19/2019 Other - Utilities $55.00 

230186 10/03/2019 Other • Utilities $95.60 

Credit Card 10/18/2019 Other • Utilities $55.00 

SUBTOTAL $356.20 

AT&T 
PO BOX 105262 
ATLANTA, GA 30348-5262 Credit Card 08/27/2019 Other - Utilities $1,414.51 

Credit Card 09/19/2019 Other - Utilities $451.76 

Credit Card 10/18/2019 Other - Utilities $1,369.64 

SUBTOTAL $3,236.11 

AT&T 
PO BOX5019 
CAROL STREAM, IL 60197-5019 225365 08/02/2019 Other - Utilities $17,661.74 

225366 08/02/2019 Other - Utilities $50,676.05 

226664 08/19/2019 Other - Utilities $6,390.00 

227341 08/23/2019 Other - Utilities $955.58 

Credit Card 08/27/2019 Other - Utilities $3,211.15 

Credit Card 08/28/2019 Other - Utilities $43,179.72 

228190 09/03/2019 Other - Utilities $64,758.07 

228287 09/06/2019 Other - Utilities $50,067.05 

228288 09/06/2019 Other - Utilities $36,702.95 

228289 09/06/2019 Other - Utilities $18,663.74 

Credit Card 09/19/2019 Other - Utilities $9,006.23 

229313 09/20/2019 Other - Utilities $58,735.01 

229314 09/20/2019 Other - Utilities $6,390.00 

229937 09/26/2019 Other • Utilities $36,702.95 

229938 09/26/2019 Other - Utilities $764.06 

230947 10/11/2019 Other - Utilities $6,390.00 

230948 10/11/2019 Other - Utilities $51,130.45 

230949 10/11/2019 Other - Utilities $58,834.41 

Credit Card 10/18/2019 Other - Utilities $27,999.35 

SUBTOTAL $548,238.51 
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Number 

AT&T 
POBOX5080 
CAROL STREAM, IL 60197-5080 ACH 08/21/2019 Other - Utilities $205.01 

Credit Card 08/27/2019 Other - Utilities $2,488.14 

ACH 09/18/2019 Other - Utilities $202.14 

Credit Card 09/19/2019 Other - Utilities $1,330.77 

Credit Card 10/18/2019 Other - Utilities $2,814.82 

ACH 10/21/2019 Other - Utilities $202.14 

SUBTOTAL $7,243.02 

AT&T 
POBOX5094 
CAROL STREAM, IL 60197-5094 227566 08/23/2019 Other - Utilities $1.32 

227567 08/23/2019 Other - Utilities $47.53 

227568 08/23/2019 Other - Utilities $1,101.82 

229606 09/20/2019 Other - Utilities $930.30 

229607 09/20/2019 Other - Utilities $47.48 

229608 09/20/2019 Other - Utilities $1.32 

SUBTOTAL $2,129.77 

ATLAS VAN LINES, INC. 
PO BOX 952340 
ST. LOUIS, MO 63195-2340 227342 08/23/2019 Suppliers or vendors $11,493.98 

229317 09/20/2019 Suppliers or vendors $53,593.10 

SUBTOTAL $65,087.08 

AUDREY BUTCHER 
5229 HIGHWAY 11-E 
PINEY FLATS, TN 37686 227465 08/23/2019 Other • Royally $128.84 

SUBTOTAL $128.84 

AUTHORITY OF THE BOROUGH OF 
CHARLER 
PO BOX 645255 
PITTSBURGH, PA 15264-5250 226743 08/19/2019 Other - Utilities $244.80 

229466 09/20/2019 Other - Utilities $244.80 

SUBTOTAL $489.60 

AV COMPANY INC 
P.O. BOX910 
HUNDRED, WV 26575 226771 08/19/2019 Suppliers or vendors $620.48 

229539 09/20/2019 Suppliers or vendors $265.92 

231135 10/11/2019 Suppliers or vendors $443.20 

SUBTOTAL $1,329.60 

AVI FOODSYSTEMS, INC. 
2590 ELM ROAD NE 
WARREN, OH 44483-2997 225400 08/02/2019 Suppliers or vendors $160.00 

226080 08/13/2019 Suppliers or vendors $2,050.00 

SUBTOTAL $2,210.00 
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Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

AVIALLINC 
PO BOX 842267 
DALLAS, TX 75284-2267 227333 08/23/2019 Suppliers or vendors $52.79 

229294 09/20/2019 Suppliers or vendors $500.20 

SUBTOTAL $552.99 

B & H FOTO & ELECTRONICS CORP. 
REMITTANCE PROCESSING CENTER 
POBOX28072 
NEW YORK, NY 10087-8072 Credit Card 08/2712019 Suppliers or vendors $1,977.90 

SUBTOTAL $1,977.90 

B & N ENTERPRISES OF SOMERSET 
LLC 
427 SUNSHINE AVE. 
CENTRAL CITY, PA 15926 ACH 08/30/2019 Suppliers or vendors $5,875.00 

SUBTOTAL $5,875.00 

B H & S CONSTRUCTION CO., INC. 
POBOX214 
MORRISTOWN, OH 43759 225367 08/02/2019 Suppliers or vendors $7,506.00 

226666 08/19/2019 Suppliers or vendors $4,950.00 

227343 08/23/2019 Suppliers or vendors $4,860.00 

228290 09/06/2019 Suppliers or vendors $14,550.00 

229318 09/20/2019 Suppliers or vendors $9,660.00 

229319 09/20/2019 Suppliers or vendors $10,858.27 

230498 10/07/2019 Suppliers or vendors $9,750.00 

230950 10/11/2019 Suppliers or vendors $9,540.00 

SUBTOTAL $71,674.27 

BABST,CALLAND,CLEMENTS 
lWO GATEWAY CENTER 
PITTSBURGH. PA 15022 ACH 08/07/2019 Services $28,507.50 

230062 10/01/2019 Services $11,229.00 

230063 10/01/2019 Services $20,506.34 

230064 10/01/2019 Services $328.50 

230065 10/01/2019 Services $22,177.50 

230066 10/01/2019 Services $19,719.04 

230067 10/01/2019 Services $53,094.81 

230068 10/01/2019 Services $61,332.08 

231122 10/11/2019 Services $6,493.50 

231123 10/11/2019 Services $4,062.29 

231124 10/11/2019 Services $328.50 

231125 10/11/2019 Services $28,327,50 

231126 10/11/2019 Services $28,037.57 

231127 10/11/2019 Services $17,287.70 

ACH 10/25/2019 Services $80,000.00 

SUBTOTAL $381,431.83 
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BAILEY & GLASSER LLP 
209 CAPITAL ST 
CHARLESTON, WV 25301 226840 08/19/2019 Services $1,175.50 

229703 09/20/2019 Services $405.00 

229704 09/20/2019 Services $1 ,260.50 

SUBTOTAL $2,841.00 

BAKER & SONS EQUIPMENT CO 
45381 ST. RT. 145 
LEWISVILLE, OH 43754 226007 08/13/2019 Suppliers or vendors $478.19 

230499 10/07/2019 Suppliers or vendors $734.10 

230951 10/11/2019 Suppliers or vendors $58.24 

SUBTOTAL $1,270.53 

BANK OF AMERICA, N.A. 
BANC OF AMERICA LEASING & CAPITAL, 
PO BOX 100918 
ATLANTA, GA 30384-0918 225440 08/02/2019 Suppliers or vendors $26,000.00 

229568 09/20/2019 Suppliers or vendors $26,000.00 

231167 10/11/2019 Suppliers or vendors $26,000.00 

SUBTOTAL $78,000.00 

BANK OF NEW YORK MELLON 
CORPORATE TRUST DEPARTMENT 
PO BOX 392013 
PITTSBURGH, PA 15251-9013 228193 09/04/2019 Services $14,000.00 

SUBTOTAL $14,000.00 

BARBARA G STADELMAN 
3175 RUSSELL CAVE RD. 
LEXINGTON, KY 40511 227584 08/23/2019 Other - Royalty $218.91 

230027 09/26/2019 Other - Royalty $196.96 

SUBTOTAL $415.87 

BBU SERVICE OF WV, LLC 
PO BOX 169 
KENNA, WV 25248 229435 09/20/2019 Suppliers or vendors $11,243.09 

SUBTOTAL $11,243.09 

BEARCOM 
PO BOX 670354 
DALLAS, TX 75267-0354 228139 08/28/2019 Suppliers or vendors $740.00 

228140 08/28/2019 Suppliers or vendors $822.46 

228141 08/28/2019 Suppliers or vendors $581.77 

228142 08/28/2019 Suppliers or vendors $1,322.75 

231234 10/11/2019 Suppliers or vendors $1,619.00 

SUBTOTAL $5,085.98 

BEARING DISTRIBUTORS, INC. 
PO BOX6128 
CLEVELAND, OH 44101-1128 ACH 09/13/2019 Suppliers or vendors $3,031.33 

SUBTOTAL $3,031.33 
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BEARING SERVICE CO. OF 
PENNSYLVANIA 
P.O. BOX 536091 
PITTSBURGH, PA 15253-5902 225640 08/05/2019 Suppliers or vendors $6,071.50 

SUBTOTAL $6,071.50 

BEATTYVILLE WATERWORKS 
PO BOX 307 
BEATTYVILLE, KY 41311 229458 09/20/2019 Other - Utilities $8.27 

231062 10/11/2019 Other - Utilities $134.07 

SUBTOTAL $142.34 

BECKER WHOLESALE MINE SUPPLY 
LLC 
ATTN: ACCOUNTS RECEIVABLE 
PO BOX 1688 
ABINGDON, VA 24212 225715 08/05/2019 Suppliers or vendors $50,748.84 

225716 08/05/2019 Suppliers or vendors $29,689.33 

225717 08/05/2019 Suppliers or vendors $41,382.00 

SUBTOTAL $121,820.17 

BEELMAN LOGISTICS LLC 
PO BOX 954389 
ST LOUIS, MO 63195-4389 230488 10/07/2019 Suppliers or vendors $2,309.00 

SUBTOTAL $2,309.00 

BEGLEY AUTO PARTS, INC. 
15EASTMAlN 
POBOX606 
BEATTYVILLE, KY 41311 226094 08/13/2019 Suppliers or vendors $154.17 

226737 08/19/2019 Suppliers or vendors $375.24 

227436 08/23/2019 Suppliers or vendors $103.07 

229455 09/20/2019 Suppliers or vendors $235.96 

231059 10/11/2019 Suppliers or vendors $461.24 

SUBTOTAL $1,329.68 
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Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

BELLAIRE HARBOR SERVICE, LLC 
POBOX29 
BELLAIRE, OH 43906 225921 08/06/2019 Suppliers or vendors $77,055.00 

225922 08/06/2019 Suppliers or vendors $18,490.00 

225923 08/06/2019 Suppliers or vendors $980.00 

227271 08/21/2019 Suppliers or vendors $77,775.00 

227272 08/21/2019 Suppliers or vendors $22,745.00 

227273 08/21/2019 Suppliers or vendors $812.00 

228225 09/06/2019 Suppliers or vendors $3,153.00 

228721 09/06/2019 Suppliers or vendors $79,542.75 

228722 09/06/2019 Suppliers or vendors $35,095.00 

228723 09/06/2019 Suppliers or vendors $7,954.00 

SUBTOTAL $323,601 .75 

BELMONT COUNTY CLERK OF COURTS 
121 EAST MAIN STREET 
ST. CLAIRSVILLE, OH 43950 228199 09/05/2019 Other• Regulatory/Tax $18.50 

228200 09/05/2019 Other• Regulatory/Tax $18.50 

228201 09/05/2019 Other - Regulatory/Tax $18.50 

228202 09/05/2019 Other - Regulatory/Tax $18.50 

228203 09/05/2019 Other - Regulatory/Tax $18.50 

228204 09/05/2019 Other• Regulatory/Tax $18.50 

228205 09/05/2019 Other• Regulatory/Tax $18.50 

228206 09/05/2019 Other • Regulatory/Tax $18.50 

228207 09/05/2019 Other - Regulatory/Tax $18.50 

228208 09/05/2019 Other - Regulatory/Tax $18.50 

228209 09/05/2019 Other - Regulatory/Tax $18.50 

228210 09/05/2019 Other - Regulatory/Tax $18.50 

228211 09/05/2019 Other • Regulatory/Tax $18.50 

228212 09/05/2019 Other• Regulatory/Tax $18.50 

SUBTOTAL $259.00 

BELMONT COUNTY RECORDER 
COURTHOUSE 
101 W. MAIN ST. 
ST. CLAIRSVILLE, OH 43950 226009 08/13/2019 Other - Regulatory/Tax $120.00 

SUBTOTAL $120.00 

BELMONT COUNTY TREASURER 
101 WEST MAIN STREET 
ST. CLAIRSVILLE, OH 43950-1260 229941 09/26/2019 Other - Regulatory/Tax $15.25 

SUBTOTAL $15.25 

BELMONT COUNTY WATER & SEWER 
DISTRI 
PO BOX457 
ST. CLAIRSVILLE, OH 43950 226008 08/13/2019 Other - Utilities $249.88 

226959 08/19/2019 Other• Utilities $29,377.50 
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Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

BELMONT COUNTY WATER & SEWER 
DISTRI 
PO BOX457 
ST. CLAIRSVILLE, OH 43950 227344 08/23/2019 Other - Utilities $6,437.70 

229320 09/20/2019 Other - Utilities $1,468.89 

229321 09/20/2019 Other - Utilities $3,133.16 

229940 09/26/2019 Other - Utilities $6,733.69 

230355 10/04/2019 Other - Utilities $8,682.73 

SUBTOTAL $56,083.55 

BELMONT EQUIPMENT SALES 
46049 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 ACH 08/07/2019 Suppliers or vendors $65.00 

ACH 08/30/2019 Suppliers or vendors $64.98 

230500 10/07/2019 Suppliers or vendors $79.98 

230952 10/11/2019 Suppliers or vendors $153.93 

SUBTOTAL $363.89 

BELMONT HILLS COUNTRY CLUB 
PO BOX219 
ST. CLAIRSVILLE, OH 43950 226010 08/13/2019 Suppliers or vendors $614.13 

229322 09/20/2019 Suppliers or vendors $845.65 

SUBTOTAL $1,459.78 

BELMONT HOSPITALITY LLC 
DBA MICROTEL INN & SUITES 
ST.CLAIRS 
51128 NATIONAL ROAD E. 
ST.CLAIRSVILLE, OH 43950 228487 09/06/2019 Suppliers or vendors $1,108.69 

SUBTOTAL $1,108.69 

BELMONT MILLS INC 
400 SOUTH JEFFERSON STREET 
BELMONT, OH 43718 227334 08/23/2019 Suppliers or vendors $170.39 

227335 08/23/2019 Suppliers or vendors $390.79 

229296 09/20/2019 Suppliers or vendors $358.02 

230069 10/02/2019 Suppliers or vendors $4,839.04 

230484 10/07/2019 Suppliers or vendors $5,597.01 

230485 10/07/2019 Suppliers or vendors $1,372.80 

230918 10/11/2019 Suppliers or vendors $480.25 

SUBTOTAL $13,208.30 

BELT TECH INC 
PO BOX608 
BLUEFIELD, VA 24605 225792 08/05/2019 Suppliers or vendors $109,336.67 

SUBTOTAL $109,336.67 

BENESCH, FRIEDLANDR, COPLN, 
ARONOFF 
2300 BP TOWER, 200 PUBLIC SQUARE 
CLEVELAND, OH 44114 ACH 08/07/2019 Services $28,810.90 
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BENESCH, FRIEDLANDR, COPLN, 
ARONOFF 
2300 BP TOWER, 200 PUBLIC SQUARE 
CLEVELAND, OH 44114 ACH 08/30/2019 Services $140,664.42 

230486 10/07/2019 Services $62,112.07 

230924 10/11/2019 Services $17,571.85 

230925 10/11/2019 Services $2,580.60 

230926 10/11/2019 Services $4,136.25 

230927 10/11/2019 Services $2,785.00 

230928 10/11/2019 Services $9,952.50 

230929 10/1112019 Services $211,321.29 

ACH 10/25/2019 Services $250,000.00 

SUBTOTAL $729,934.88 

BENJAMIN J HAYS 
141 JANETTE DR 
ST HELENA IS, SC 29920 227581 08/2312019 Other • Royally $160.55 

SUBTOTAL $160.55 

BENJAMIN J. HAYS, AGENT 
141 JANETTE DRIVE 
ST. HELENA ISLAND, SC 29920 229986 09/26/2019 Other • Royalty $118.81 

SUBTOTAL $118.81 

BENNOC, INC. 
POBOX208 
MORRISTOWN, OH 43759 225653 08/05/2019 Suppliers or vendors $2,197.50 

225654 08/05/2019 Suppliers or vendors $3,267.18 

225655 08/05/2019 Suppliers or vendors $5,005.55 

225656 08/05/2019 Suppliers or vendors $2,317.50 

226960 08/19/2019 Suppliers or vendors $5,635.00 

226961 08/19/2019 Suppliers or vendors $25,512.79 

226962 08/19/2019 Suppliers or vendors $33,668.59 

227891 08/28/2019 Suppliers or vendors $5,230.36 

227892 08/28/2019 Suppliers or vendors $21,223.68 

227893 08/28/2019 Suppliers or vendors $29,434.93 

228824 09/06/2019 Suppliers or vendors $9,548.92 

228825 09/06/2019 Suppliers or vendors $4,500.00 

228826 09/06/2019 Suppliers or vendors $7,154.40 

228827 09/06/2019 Suppliers or vendors $1,365.00 

228828 09/06/2019 Suppliers or vendors $12,506.50 

230118 10/03/2019 Suppliers or vendors $32,494.67 

230119 10/03/2019 Suppliers or vendors $4,500.00 

230120 10/03/2019 Suppliers or vendors $10,454.60 

230121 10/03/2019 Suppliers or vendors $3,126.20 

230122 10/03/2019 Suppliers or vendors $44,911.37 

Page 27 of 257 

60of370 



R03973
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

BENNOC, INC. 
POBOX208 
MORRISTOWN, OH 43759 230123 10/03/2019 Suppliers or vendors $2,563.26 

231392 10/11/2019 Suppliers or vendors $8,100.00 

231393 10/11/2019 Suppliers or vendors $4,909.05 

231394 10/11/2019 Suppliers or vendors $4,523.68 

231395 10/11/2019 Suppliers or vendors $26,628.43 

SUBTOTAL $310,779.16 

BENWOOD MUNICIPAL UTILITIES & 
SERVI 
PO BOX26 
BENWOOD, WV 26031 226178 08/13/2019 Other - Utilities $30,592.47 

229560 09/20/2019 Other - Utilities $31,014.43 

231158 10/11/2019 Other - Utilities $1,604.72 

SUBTOTAL $63,211.62 

BERNARD TWIGG 
GENERAL RECEIVER OF MARSHALL 
COUNTY 
PDBOX459 
MOUNDSVILLE, WV 26041 226847 08/19/2019 Suppliers or vendors $300.00 

226848 08/19/2019 Suppliers or vendors $251.00 

226849 08/19/2019 Suppliers or vendors $251.00 

SUBTOTAL $802.00 

BEST WESTERN VENTURE INN 
627 SOUTH SECOND STREET 
CENTRAL CITY. KY 42330 225368 08/02/2019 Suppliers or vendors $434.44 

228292 09/06/2019 Suppliers or vendors $325.83 

SUBTOTAL $760.27 

BILLSON TOWING CO .• INC. 
11341 SR 170 
NEGLEY, OH 44441 226127 08/13/2019 Suppliers or vendors $1,200.00 

227506 08/23/2019 Suppliers or vendors $19,996.94 

229498 09/20/2019 Suppliers or vendors $26,396.00 

230644 10/07/2019 Suppliers or vendors $1,905.00 

SUBTOTAL $49,497.94 

BINGAMON PSD 
C/0 WESBANCO 
329 PIKE STREET 
SHINNSTON, WV 26431 226186 08/13/2019 Other - Utilities $3,523.12 

226795 08/19/2019 Other - Utilities $2,308.78 

229573 09/20/2019 Other • Utilities $2,749.04 

229574 09/20/2019 Other • Utilities $1,899.12 

231172 10/11/2019 Other - Utilities $4,165.92 

231173 10/11/2019 Other - Utilities $2,126.79 

SUBTOTAL $16,772.77 
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Document Page 62 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 {JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

BINGHAM GREENEBAUM DOLL LLP 
3913 SOLUTIONS CENTER 
CHICAGO, IL 60677-3009 ACH 08/07/2019 Services $8,841.82 

230716 10/07/2019 Services $8,506.79 

231221 10/11/2019 Services $4,886.47 

ACH 10/25/2019 Services $3,589.32 

SUBTOTAL $25,824.40 

BJW PRINTING & OFFICE SUPPLY 
PO BOX 1309 
BECKLEY, WV 25802 226160 08/13/2019 Suppliers or vendors $84.23 

231134 10/11/2019 Suppliers or vendors $228.56 

SUBTOTAL $312.79 

BLACK, BALLARD & MCDONALD 
108 S 9TH ST 
MT. VERNON, IL 62884 230489 10/07/2019 Services $5,521.00 

230935 10/11/2019 Services $1,584.00 

ACH 10/25/2019 Services $2,493.80 

SUBTOTAL $9,578.80 

BLANC PRINTING CO 
630 BALDWIN ST 
BRIDGEVILLE, PA 15017 226136 08/13/2019 Suppliers or vendors $198.27 

226137 08/13/2019 Suppliers or vendors $1,994.65 

227513 08/23/2019 Suppliers or vendors $719.84 

228407 09/06/2019 Suppliers or vendors $2,530.28 

228408 09/06/2019 Suppliers or vendors $2,546.54 

228409 09/06/2019 Suppliers or vendors $1,274.82 

230648 10/07/2019 Suppliers or vendors $519.43 

SUBTOTAL $9,783.83 

BLANK ROME LLP 
A TTN:CASH RECEIPTS 
ONE LOGAN SQUARE 130 N 18TH ST 
PHILADELPHIA, PA 19103-6998 226124 08/13/2019 Services $4,566.50 

231101 10/11/2019 Services $9,974.10 

SUBTOTAL $14,540.60 

BLUE MARBLE GEOGRAPHICS 
22 CARRIAGE LANE 
HALLOWELL, ME 04347 230768 10/07/2019 Suppliers or vendors $1,098.00 

SUBTOTAL $1,098.00 

BMG MARINE INC 
1263 CHARTIERS AVE 
MC KEES ROCKS, PA 15136 226187 08/13/2019 Suppliers or vendors $6,000.00 

SUBTOTAL $6,000.00 
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Document Page 63 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before fi ling this case 

Creditor Name & Address 

BOART LONGYEAR DRILLING SERV, 
INC. 
SOS12-0734 
PO BOX 86 
MINNEAPOLIS, MN 55486-0734 

BODEC, INC. 
90 EAST 1300 SOUTH 
PRICE, UT 84501 

BOLEA OIL PRODUCTS INC 
12094THAVE 
CORAOPOLIS, PA 15108 

BOOKCLIFF SALES, INC. 
42 SOUTH CARBON AVENUE 
PO BOX 1010 
PRICE, UT 84501 

BOWEN ENGINEERING CORP 
8802 N MERIDIAN ST 
INOIANAPOLIS, IN 46260-5380 

BOWLES RICE LLP 
PO BOX 1386 
CHARLESTON, WV 25325-1386 

BRAKE SUPPLY CO., INC. 
4280 PAYSPHERE CIRCLE 
CHICAGO, IL 60674 

Check or Wire 
Number 

229323 

226963 

ACH 

ACH 

ACH 

230501 

230771 

231396 

231510 

231544 

228427 

227418 

227419 

230566 

230567 

227894 

228832 

228833 

Payment Date 

09/20/2019 

08/19/2019 

09/06/2019 

09/20/2019 

10/11/2019 

10/07/2019 

10/08/2019 

10/11/2019 

10/16/2019 

10/17/2019 

09/06/2019 

08/23/2019 

08/23/2019 

10/07/2019 

10/07/2019 

08/28/2019 

09/06/2019 

09/06/2019 
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Reason For Payment Amount Pale;! 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Services 

Services 

Services 

Services 

SUBTOTAL 

Suppllers or vendors 

SupplEers or vendors 

Supplrers or vendors 

SUBTOTAL 

$115,895.75 

$115,895.75 

$3,181.00 

$3,181.00 

$22,885.49 

$19,645.67 

$4,260.83 

$46,791.99 

$19,221.74 

$2,497.95 

$5,003.68 

$60.85 

$616.37 

$27,400.59 

$16,700.67 

$16,700.67 

$277.63 

$65,994.86 

$495.00 

$52,621.35 

$119,388.84 

$75,142.19 

$2,057.38 

$17,167.20 

$94,366.77 
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Document Page 64 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 

BREATHING AIR SYSTEMS 
A DIVISION OF SUB-AQUATICS, INC. 
8855 E BROAD ST 
REYNOLDSBURG, OH 43068 

BRIDGEPORT SUPPLY COMPANY 
POBOX68 
BRIDGEPORT, OH 43912 

BRIGHT HOUSE NETWORKS LLC 
PO BOX 790450 
ST. LOUIS, MO 63179-0450 

BROOKVILLE EQUIPMENT 
CORPORATION 
PO BOX 645781 
PITTSBURGH, PA 15264-5255 

BROOKVILLE SERVICES LLC 
PO BOX 645781 
PITTSBURGH, PA 15264-5255 

BROWN & ROBERTS, INC. 
1 WESTRIDGE ROAD 
HARRISBURG, IL 62946 

BROWNSVILLE MUNICIPAL AUTHORITY 
7 JACKSON ST. 
BROWNSVILLE, PA 15417 

BRUCE ALLEN DAVIS 
7510 FAIRFIELD DRIVE 
FAIRVIEW, PA 16415 

BRUNO ENGINEERING, P.C. 
PO BOX 1767 
PRICE, UT 84501 

Check or Wire 
Number 

226805 

230810 

231262 

Credit Card 

Credit Card 

ACH 

ACH 

ACH 

ACH 

225992 

228458 

230180 

227439 

229955 

228834 

Payment Date 

08/19/2019 

10/09/2019 

10/11/2019 

08/27/2019 

10/18/2019 

08/19/2019 

09/13/2019 

08/19/2019 

09/13/2019 

08/13/2019 

09/06/2019 

10/03/2019 

08/23/2019 

09/26/2019 

09/06/2019 
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Reason For Payment Amount Paid 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Other - Utilities 

Other - Utilities 

SUBTOTAL 

Other - Royalty 

Other - Royalty 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

$1,636.06 

$1,636.06 

$2,361.58 

$864.22 

$3,225.80 

$841.36 

$263.37 

$1,104.73 

$8,396.62 

$2,584.65 

$10,981.27 

$11,400.00 

$5,514.50 

$16,914.50 

$3,692.25 

$3,692.25 

$475.76 

$452.92 

$928.68 

$355.04 

$369.65 

$724.69 

$13,500.00 

$13,500.00 
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Document Page 65 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

BRUNO'S PLUMBING 
1622 SOUTH 2300 EAST 
PRICE, UT 84501 227100 08/19/2019 Suppliers or vendors $889.58 

228015 08/28/2019 Suppliers or vendors $2,424.14 

SUBTOTAL $3,313.72 

BUCHANAN PUMP SERVICE & SUPPLY 
COMPANY, INC. 
PO BOX827 
POUND, VA 24279 ACH 08/07/2019 Suppliers or vendors $3,427.00 

231441 10/11/2019 Suppliers or vendors $11,326.00 

231442 10/11/2019 Suppliers or vendors $11,326.00 

231443 10/11/2019 Suppliers or vendors $17,775.87 

231523 10/16/2019 Suppliers or vendors $38,335.20 

SUBTOTAL $82,190.07 

BUCKEYE CONTROLS & AUTOMATION 
3306 ASHBY LANE 
RICHFIELD, OH 44286 228543 09/06/2019 Suppliers or vendors $441.13 

SUBTOTAL $441.13 

BUCKEYE PEST MANAGEMENT, INC. 
210 WEST MAIN STREET, BOX 327 
ST. CLAIRSVILLE, OH 43950 ACH 08/19/2019 Suppliers or vendors $347.68 

ACH 08/30/2019 Suppliers or vendors $129.88 

ACH 09/13/2019 Suppliers or vendors $414.57 

230502 10/07/2019 Suppliers or vendors $327.11 

230503 10/07/2019 Suppliers or vendors $47.70 

230504 10/07/2019 Suppliers or vendors $55.00 

230953 10/11/2019 Suppliers or vendors $141.52 

230954 10/11/2019 Suppliers or vendors $480.00 

230955 10/11/2019 Suppliers or vendors $182.32 

230956 10/11/2019 Suppliers or vendors $32.18 

SUBTOTAL $2,157.96 

BUCKEYE REC 
PO BOX200 
RIO GRANDE, OH 45674-0200 228367 09/06/2019 Other - Utilities $60.00 

229950 09/26/2019 Other - Utilities $30.00 

230155 10/03/2019 Other - Utilities $30.00 

SUBTOTAL $120.00 

BUCKLEY ASSOCIATES, INC. 
636 ALPHA DRIVE RIDC IND. PARK 
PO BOX 111344 
PITTSBURGH, PA 15238 ACH 08/07/2019 Suppliers or vendors $26,156.37 

ACH 08/30/2019 Suppliers or vendors $2,575.00 

SUBTOTAL $28,731 .37 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Data Reason For Payment Amount Paid 
Number 

BULLDOG OFFICE PRODUCTS INC 
500 GLASS RD 
PITTSBURGH, PA 15205 226147 08/13/2019 Suppliers or vendors $107.43 

226148 08/13/2019 Suppliers or vendors $464.78 

226149 08/13/2019 Suppliers or vendors $752.78 

226150 08/13/2019 Suppliers or vendors $459.72 

227523 08/23/2019 Suppliers or vendors $493.78 

227524 08/23/2019 Suppliers or vendors $152.20 

227525 08/23/2019 Suppliers or vendors $326.60 

227526 08/23/2019 Suppliers or vendors $564.96 

228415 09/06/2019 Suppliers or vendors $988.75 

228416 09/06/2019 Suppliers or vendors $973.56 

228417 09/06/2019 Suppliers or vendors $312.72 

228418 09/06/2019 Suppliers or vendors $1,576.76 

228419 09/06/2019 Suppliers or vendors $509.98 

229525 09/20/2019 Suppliers or vendors $20.32 

229526 09/20/2019 Suppliers or vendors $1,439.76 

229527 09/20/2019 Suppliers or vendors $1,740.47 

229528 09/20/2019 Suppliers or vendors $1,478.28 

230654 10/07/2019 Suppliers or vendors $2,247.43 

230655 10/07/2019 Suppliers or vendors $1,966.74 

230656 10/07/2019 Suppliers or vendors $2,306.77 

230657 10/07/2019 Suppliers or vendors $516.32 

231118 10/11/2019 Suppliers or vendors $36.90 

231119 10/11/2019 Suppliers or vendors $49.95 

SUBTOTAL $19,486.96 

BUNNER & SONS CONTRACTING LLC 
317 CLEVELAND AVENUE 
FAIRMONT, WV 26554 225816 08/05/2019 Suppliers or vendors $118,500.00 

229014 09/06/2019 Suppliers or vendors $13,000.00 

SUBTOTAL $131,500.00 

BURNS DRILLING & EXCAVATING 
BOX41 
WIND RIDGE, PA 15380 228081 08/28/2019 Suppliers or vendors $1,422.50 

SUBTOTAL $1,422.50 

BURNS INDUSTRIAL EQUIPMENT 
PO BOX 951734 
CLEVELAND, OH 44193 228108 08/28/2019 Suppliers or vendors $8,618.53 

228109 08/28/2019 Suppliers or vendors $9,884.53 

SUBTOTAL $18,503.06 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to cred[tors within 90 days before filing this case 

Creditor Name & Address 

BURRELL MINING PRODUCTS UTAH INC 
2400 LEECHBURGH RD, STE 221 
NEW KENSINGTON, PA 15068-4620 

BUSINESS WIRE INC 
DEPT 34182 PO BOX 39000 
SAN FRANCISCO, CA 94139 

C. B. P. ENGINEERING CORP. 
185 PLUMPTON AVENUE 
WASHINGTON, PA 15301 

C.I.S. INVESTMENTS, LLC 
PO BOX820 
BIXBY, OK 74008 

CADENA GLOBAL LTD. 
2 CELANDINE WALK 
HIGHFIELD WIGAN WN3 6AZ. 
UNITED KINGDOM 

CAMPBELL TRANSPORTATION CO INC 
PO BOX 931696 ~ 
CLEVELAND, OH 44193 

CANDLEWOOD SUITES ST.CLAIRSVILLE 
67689 MALL RING ROAD 

Check or Wire 
Number 

ACH 

225467 

227641 

228538 

231571 

227456 

229970 

Wlre 

226146 

229524 

230653 

231117 

ST.CLAIRSVILLE, OH 43950 229651 

CAPITAL HOTEL GROUP LLC 
DBA HOLIDAY INN HOTELS & SUITES 
PO BOX8615 
CHARLESTON. WV 25303 226284 

Payment Data 

09/13/2019 

08/02/2019 

08/23/2019 

09/06/2019 

10/17/2019 

08/23/2019 

09/26/2019 

09/17/2019 

08/13/2019 

09/20/2019 

10/07/2019 

10/11/2019 

09/20/2019 

08/13/2019 

Page 34 of 257 

Reason For Payment Amount Paid 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Other - Royalty 

Other - Royalty 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Services 

SUBTOTAL 

$23,321.02 

$23,321.02 

$3,866.00 

$3,000.00 

$6,866.00 

$13,732.00 

$1,203.35 

$1,203.35 

$1,008.63 

$1,026.25 

$2,034.88 

$450,399.65 

$450,399.65 

$103,702.40 

$117,172.05 

$130,625.00 

$345,690.17 

$697, 189.62 

$226.50 

$226.50 

$134.47 

$134.47 

67 of370 



R03980
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

CredHor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

CAPITAL ONE EQUIPMENT FINANCE 
PO BOX3071 
HICKSVILLE, NY 11802-3071 ACH 08/22/2019 Suppliers or vendors $16,590.31 

ACH 09/26/2019 Suppliers or vendors $16,590.31 

SUBTOTAL $33,180.62 

CARDINAL BUSINESS FORMS 
PO BOX6771 
WHEELING, WV 26003 225328 08/02/2019 Suppliers or vendors $165.10 

SUBTOTAL $165.10 

CARDINAL NATURAL GAS COMPANY 
PO BOX94608 
CLEVELAND, OH 44101-4608 230042 09/26/2019 Other - Utilities $43.00 

SUBTOTAL $43.00 

CARLE. FOX 
875 NORTH 900 EAST 
PRICE, UT 84501 229428 09/20/2019 Suppliers or vendors $1,425.00 

231037 10/11/2019 Suppliers or vendors $2,412.71 

SUBTOTAL $3,837.71 

CARLSON SOFTWARE 
33 E. 2ND STREET 
MAYSVILLE, KY 41056 227346 08/23/2019 Other - Utilities $2,770.00 

230957 10/11/2019 Other - Utilities $27,071.47 

SUBTOTAL $29,841.47 

CAROL A MOURNING 
600 GRANT STREET 
MIDDLEPORT, OH 45760 225910 08/05/2019 Other - Royalty $9.48 

SUBTOTAL $9.48 

CAROL A TAYLOR 
MOUNTAIN STATE TRAINING LLC 
875 JIM KENNEDY RD 
FAIRMONT, WV 26554 228484 09/06/2019 Suppliers or vendors $1,500.00 

228485 09/06/2019 Suppliers or vendors $2,000.00 

230707 10/07/2019 Suppliers or vendors $1,500.00 

230708 10/07/2019 Suppliers or vendors $500.00 

SUBTOTAL $5,500.00 

CAROL ANN STONE 
217 HOOD AVENUE 
WINCHESTER, KY 40391 229985 09/26/2019 Other • Royalty $117.62 

SUBTOTAL $117.62 

CAROLYN KETCH KA 
432 FALLOW DRIVE 
GREENFIELD, IN 46140 225896 08/05/2019 Other • Royalty $0.96 

229091 09/10/2019 Other ~ Royalty $1.15 

SUBTOTAL $2.11 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before fding this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

CAROLYN L MCGUIRE 
1230 EAST FRANCIS ROAD 
NEW LENOX, IL 60451 229691 09/20/2019 Other - Royalty $48.89 

SUBTOTAL $48.89 

CARON/EAST INC. 
429 N MECHANIC ST 
CUMBERLAND, MD 21502-2223 228401 09/06/2019 Suppliers or vendors $6,625.00 

SUBTOTAL $6,625.00 

CARROLL TOWNSHIP AUTHORITY 
128 BAIRD ST. 
MONONGAHELA, PA 15065 226255 08/13/2019 Suppliers or vendors $83,544.00 

228530 09/06/2019 Suppliers or vendors $70.00 

228531 09/06/2019 Suppliers or vendors $70.00 

228532 09/06/2019 Suppliers or vendors $70.00 

228533 09/06/2019 Suppliers or vendors $70.00 

228534 09/06/2019 Suppliers or vendors $70.00 

228535 09/06/2019 Suppliers or vendors $70.00 

230194 10/03/2019 Suppliers or vendors $72.31 

230195 10/03/2019 Suppliers or vendors $72.31 

230196 10/03/2019 Suppl:ers or vendors $72.31 

230197 10/03/2019 Suppl:ers or vendors $72.31 

230198 10/03/2019 Suppl:ers or vendors $72.31 

230199 10/03/2019 Suppl ers or vendors $72.31 

230200 10/03/2019 Suppliers or vendors $70.00 

SUBTOTAL $84,467.86 

CARROLL TOWNSHIP TAX COLLECTOR 
104 MAPLE AVENUE 
MONOGAHELA, PA 15063 230383 10/04/2019 Other - Regulatory/Tax $2,335.58 

230990 10/11/2019 Other - Regulatory/Tax $1,636.65 

SUBTOTAL $3,972.23 

CASEY A POZELL 
POZELL & COMPANY 
PO BOX67 
GLEN DALE, WV 26038 226158 08/13/2019 Suppliers or vendors $14,050.00 

226767 08/19/2019 Suppliers or vendors $16,795.00 

227534 08/23/2019 Suppliers or vendors $7,495.00 

229535 09/20/2019 Suppliers or vendors $5,385.00 

231132 10/11/2019 Suppliers or vendors $78,890.00 

SUBTOTAL $122,615.00 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

CASTLE COUNTRY HYDRAULIC & 
SUPPLY 
1755 SOUTH HIGHWAY 10 
PO BOX 1035 
PRICE, UT 84501 226966 08/19/2019 Suppliers or vendors $13,641.73 

227896 08/28/2019 Suppliers or vendors $10,799.35 

228835 09/06/2019 Suppliers or vendors $4,377.33 

SUBTOTAL $28,818.41 

CATERPILLAR FINANCIAL SERVICES 
CORPORATION 
PO BOX 730681 
DALLAS, TX 75373-0681 ACH 08/01/2019 Suppliers or vendors $190,517.82 

ACH 08/09/2019 Suppliers or vendors $4,529.44 

ACH 08/16/2019 Suppliers or vendors $107,243.43 

ACH 09/03/2019 Suppliers or vendors $71,656.66 

ACH 09/05/2019 Suppliers or vendors $118,861.16 

ACH 09/09/2019 Suppliers or vendors $4,529.44 

ACH 09/16/2019 Suppliers or vendors $107,243.43 

ACH 10/02/2019 Suppliers or vendors $195,047.26 

SUBTOTAL $799,628.64 

CATHERINE C. TAYLOR 
1210 STAMPING GROUND ROAD 
GEORGETOWN, KY 40324 227458 08/23/2019 Other • Royalty $174.84 

229972 09/26/2019 Other - Royalty $162.12 

SUBTOTAL $336.96 

CATHERINE CASTO 
2729 MAYFAIR ROAD 
AKRON, OH 44312-5411 225892 08/05/2019 Other - Royally $1 .62 

SUBTOTAL $1 .62 

CATHERINE H. STERCHI 
3919 WEST 89TH STREET 
PRAIRIE VILLAGE, KS 66207 227476 08/23/2019 Other - Royally $115.53 

SUBTOTAL $115.53 

CATHERINE R PARSONS 
492 AINSLEYS RIDGE 
TRIADELPHIA, WV 26059 226228 08/13/2019 Services $5,704.00 

229653 09/20/2019 Services $6,293.00 

231228 10/11/2019 Services $5,406.00 

231879 10/25/2019 Services $4,530.00 

SUBTOTAL $21,933.00 
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CATTRELL COMPANIES INC 
906 FRANKLIN ST 
PO BOX 367 
TORONTO, OH 43964 225450 08/02/2019 Suppliers or vendors $699.60 

227585 08/23/2019 Suppliers or vendors $1,970.00 

228488 09/06/2019 Suppliers or vendors $825.00 

229635 09/20/2019 Suppliers or vendors $3,800.00 

SUBTOTAL $7,294.60 

CAUDILL CHIPPING, INC. 
35887 SR324 
DUNDAS, OH 45634 225898 08/05/2019 Other - Royalty $94.45 

229093 09/10/2019 Other - Royalty $97.16 

230609 10/07/2019 Other - Royalty $94.88 

SUBTOTAL $286.49 

CB MINING, INC. 
CAT FINANCIAL COMMERCIAL ACCT. 
PO BOX5 
MURRYSVILLE, PA 15668 225785 08/05/2019 Suppliers or vendors $20,071.92 

225786 08/05/2019 Suppliers or vendors $128,394.62 

225787 08/05/2019 Suppliers or vendors $72,663.54 

225788 08/05/2019 Suppliers or vendors $99,184.18 

225789 08/05/2019 Suppliers or vendors $256, 150.98 

225790 08/05/2019 Suppliers or vendors $3,260.40 

226587 08/13/2019 Suppliers or vendors $298,540.94 

226588 08/13/2019 Suppliers or vendors $301,548.00 

226589 08/13/2019 Suppliers or vendors $74,062.19 

226590 08/13/2019 Suppliers or vendors $40,685.91 

226591 08/13/2019 Suppliers or vendors $36,400.00 

226592 08/13/2019 Suppliers or vendors $89,674.16 

227138 08/19/2019 Suppliers or vendors $52,504.65 

227139 08/19/2019 Suppliers or vendors $41,312.75 

227140 08/19/2019 Suppliers or vendors $8,118.02 

227141 08/19/2019 Suppliers or vendors $206,875.69 

227142 08/19/2019 Suppliers or vendors $31,602.57 

227143 08/19/2019 Suppliers or vendors $24,170.35 

227144 08/19/2019 Suppliers or vendors $341.13 

227755 08/28/2019 Suppliers or vendors $20,949.40 

227756 08/28/2019 Suppliers or vendors $20,262.20 

227757 08/28/2019 Suppliers or vendors $95,947.00 

227758 08/28/2019 Suppliers or vendors $207,201 .21 

227759 08/28/2019 Suppliers or vendors $10,715.00 

228967 09/06/2019 Suppliers or vendors $23,466.18 

228968 09/06/2019 Suppliers or vendors $86,781.26 

Page 38 of 257 

71 of 370 



R03984
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 72 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid Number 

CB MINING, INC. 
CAT FINANCIAL COMMERCIAL ACCT. 
POBOX5 
MURRYSVILLE, PA 15668 228969 09/06/2019 Suppliers or vendors $23,268.38 

228970 09/06/2019 Suppliers or vendors $87,536.28 

228971 09/06/2019 Suppliers or vendors $99,723.76 

228972 09/06/2019 Suppliers or vendors $16,586.00 

228973 09/06/2019 Suppliers or vendors $1,119.14 

230804 10/09/2019 Suppliers or vendors $13,371.52 

230805 10/09/2019 Suppliers or vendors $3,655.39 

230806 10/09/2019 Suppliers or vendors $4,224.00 

231525 10/16/2019 Suppliers or vendors $12,928.80 

231566 10/17/2019 Suppliers or vendors $17,500.00 

231567 10/17/2019 Suppliers or vendors $757.51 

231568 10/17/2019 Suppliers or vendors $17,322.76 

231569 10/17/2019 Suppliers or vendors $6,484.82 

.231649 10/18/2019 Suppliers or vendors $3,978.02 

231650 10/18/2019 Suppliers or vendors $27,450.97 

SUBTOTAL $2,586,791.60 

CB TRUCKING INC 
POBOX7 
PENTRESS, WV 26544 227507 08/23/2019 Suppliers or vendors $22,095.00 

228402 09/06/2019 Suppliers or vendors $5,290.00 

229499 09/20/2019 Suppliers or vendors $41,278.00 

230645 10/07/2019 Suppliers or vendors $14,467.00 

231105 10/11/2019 Suppliers or vendors $11,665.00 

SUBTOTAL $94,795.00 

CDW DIRECT LLC 
PO BOX75723 
CHICAGO, 1L 60675 225369 08/02/2019 Suppliers or vendors $15,845.26 

226011 08/13/2019 Suppliers or vendors $9,661.56 

226668 08/19/2019 Suppliers or vendors $3,131.39 

227347 08/23/2019 Suppliers or vendors $6,570.71 

Credit Card 08/27/2019 Suppliers or vendors $4,204.49 

228294 09/06/2019 Suppliers or vendors $15,036.91 

229328 09/20/2019 Suppliers or vendors $12,850.91 

230506 10/07/2019 Suppliers or vendors $6,785.21 

230958 10/11/2019 Suppliers or vendors $1,787.94 

Credit Card 10/18/2019 Suppliers or vendors $423.13 

SUBTOTAL $76,297.51 
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CEDAR HILLS STORAGE 
350 N CEDAR HILLS DRIVE 
PO BOX520 
PRICE, UT 84501 ACH 08/19/2019 Suppliers or vendors $156.00 

230507 10/07/2019 Suppliers or vendors $156.00 

230959 10/11/2019 Suppliers or vendors $156.00 

SUBTOTAL $468.00 

CENTRAL PENNSYLVANIA 
NEWSPAPERS LLC 
OBA OBSERVER-REPORTER 
122 S. MAIN STREET 
WASHINGTON, PA 15301-0506 231266 10/11/2019 Suppliers or vendors $195.65 

SUBTOTAL $195.65 

CENTRAL SUPPLY COMPANY 
PO BOX 741866 
ATLANTA, GA 30374-1866 231476 10/11/2019 Suppliers or vendors $12,104.37 

231477 10/11/2019 Suppliers or vendors $6,787.20 

231696 10/22/2019 Suppliers or vendors s1 o·,223.59 

SUBTOTAL $29,115.16 

CENTRIFUGAL & MECHANICAL 
INDUSTRIES 
24703 NETWORK PLACE 
CHICAGO, IL 60673-1247 226967 08/19/2019 Suppliers or vendors $970.00 

228836 09/06/2019 Suppliers or vendors $17,039.50 

ACH 10/17/2019 Suppliers or vendors $33,355.90 

231683 10/22/2019 Suppliers or vendors $16,944.40 

SUBTOTAL $68,309.80 

CENTURY HOSPITALITY ST 
CLAIRSVILLE 
OBA HAWTHORN ST CLAIRSVILLE 
51110 NATIONAL ROAD EAST 
ST. CLAIRSVILLE, OH 43950 226250 08/13/2019 Suppliers or vendors $864.08 

231247 10/11/2019 Suppliers or vendors $678.92 

SUBTOTAL $1,543.00 

CENTURYTEL OF ALABAMA 
OBA CENTURYLINK 
PO BOX4300 
CAROL STREAM, IL 60197-4300 Credit Card 10/18/2019 Other - Utilities $252.63 

SUBTOTAL $252.63 

CERTIFIED LABORATORIES 
23261 NETWORK PLACE 
CHICAGO, IL 60673-1232 ACH 08/30/2019 Suppliers or vendors $4,710.22 

SUBTOTAL $4,710.22 

CESOINC. 
3601 RIGBY ROAD, SUITE 30 
MIAMISBURG, OH 45342 227222 08/19/2019 Suppliers or vendors $10,852.10 

227223 08/19/2019 Suppliers or vendors $2,985.40 
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CESO INC. 
3601. RIGBY ROAD, SUITE 30 
MIAMISBURG, OH 45342 228163 08/28/2019 Suppliers or vendors $1,741 .20 

226164 08/28/2019 Suppliers or vendors $4,360.20 

SUBTOTAL $19,938.90 

CHAMPION MINE SUPPLY, INC. 
PO BOX550 
CHAMPION, PA 15622-0550 225657 08/05/2019 Suppliers or vendors $1,149.00 

225658 08/05/2019 Suppliers or vendors $1,453.36 

225659 08/05/2019 Suppliers or vendors $3,651 .20 

225660 08/05/2019 Suppliers or vendors $1,069.90 

225661 08/05/2019 Suppliers or vendors $2,108.18 

225662 08/05/2019 Suppliers or vendors $2,037.61 

227897 08/28/2019 Suppliers or vendors $1,807.74 

227898 08/28/2019 Suppliers or vendors $1,461 .42 

227899 08/28/2019 Suppliers or vendors $3,534.00 

227900 08/28/2019 Suppliers or vendors $264.50 

227901 08/28/2019 Suppliers or vendors $415.85 

228837 09/06/2019 Suppliers or vendors $3,385.90 

228838 09/06/2019 Suppliers or vendors $234.80 

228839 09/06/2019 Suppliers or vendors $2,237.70 

228840 09/06/2019 Suppliers or vendors $1,541 .20 

228841 09/06/2019 Suppliers or vendors $1,200.00 

228842 09/06/2019 Suppliers or vendors $2,038.55 

SUBTOTAL $29,590.91 

CHARLENE H PARK 
30 WILDWOOD DR 
CARMEL, IN 46032 230023 09/26/2019 Other - Royalty $135.88 

SUBTOTAL $135.88 

CHARLES E SHESTAK 
399 TREASURE LAKE . 
DUBOIS, PA 15801 225468 08/02/2019 Suppliers or vendors $3,977.63 

226264 08/13/2019 Suppliers or vendors $3,867.01 

227643 08/23/2019 Suppliers or vendors $3,795.05 

229707 09/20/2019 Suppliers or vendors $2,550.00 

230764 10/07/2019 Suppliers or vendors $3,375.40 

231260 10/11/2019 Suppliers or vendors $2,019.76 

SUBTOTAL $19,584.85 

CHARLES L CARNES 
107 VALLEY MANOR LANE, APT 7 
PINE GROVE, WV26419 228548 09/06/2019 Suppliers or vendors $2,000.00 

SUBTOTAL $2,000.00 

Page 41 of 257 

74 of370 



R03987
Case 2:19-bk~56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 75 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

CHARLES M WAL TON 
MOUNDSVILLE ECHO LLC 
PO BOX369 
MOUNDSVILLE, WV 26041 228404 09/06/2019 Suppliers or vendors $245.08 

228405 09/06/2019 Suppliers or vendors $223.96 

229506 09/20/2019 Suppliers or vendors $73.08 

231110 10/11/2019 Suppliers or vendors $113.16 

SUBTOTAL $655.28 

CHARLES RAND DEBBIE D SHEEDY 
12471 WAYNESBURG PIKE ROAD 
CAMERON, WV 26033 229726 09/20/2019 Suppliers or vendors $6,000.00 

SUBTOTAL $6,000.00 

CHARLES W WENDT 
3582 WAYNESBURG PIKE 
MOUNDSVILLE, WV 26041 227651 08/23/2019 Suppliers or vendors $1,000.00 

227652 08/23/2019 Suppliers or vendors $4,500.00 

SUBTOTAL $5,500.00 

CHARLESTON BLUEPRINT, INC. 
1203 VIRGINIA ST E 
CHARLESTON, WV 25301 227508 08/23/2019 Suppliers or vendors $352.00 

SUBTOTAL $352.00 

CHARLOTTE C BUXTON IRREV FAMILY 
GST 
EXEMPT SHARE 
PO BOX363 
MT. STERLING, KY 40353 227617 08/23/2019 Other - Royalty $409.72 

230039 09/26/2019 Other - Royalty $435.05 

SUBTOTAL $844.77 

CHARLOTTE CLAY BUXTON 
4910 INDIAN LANE NW 
WASHINGTON, NC 20016 227444 08/23/2019 Other - Royalty $177.35 

SUBTOTAL $177.35 

CHARTER COMMUNICATIONS 
P.O. BOX 790086 
ST LOUIS, MO 63179-0086 Credit Card 08/27/2019 Other - Utilities $175.77 

Credit Card 09/19/2019 Other - Utilities $175.77 

SUBTOTAL $351.54 

CHASTAIN & ASSOCIATES LLC 
114 EAST MAIN STREET 
BENTON, IL 62812 226237 08/13/2019 Services $4,329.68 

229669 09/20/2019 Services $4,241.74 

230738 10107/2019 Services $3,447.37 

SUBTOTAL $12,018.79 

CHEMSTREAM, INC. 
511 RAILROAD AVENUE 
HOMER CITY, PA 15748 ACH 08/19/2019 Suppliers or vendors $18,420.48 
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CHEMSTREAM, INC. 
511 RAILROAD AVENUE 
HOMER CITY, PA 15748 ACH 08/30/2019 Suppliers or vendors $64,431.82 

230360 10/04/2019 Suppliers or vendors $1,667.08 

230361 10/04/2019 Suppliers or vendors $3,521.39 

230362 10/04/2019 Suppliers or vendors $9,290.37 

230363 10/04/2019 Suppliers or vendors $5,345.20 

230364 10/04/2019 Suppliers or vendors $19,525.50 

230365 10/04/2019 Suppliers or vendors $55,261.44 

230366 10/04/2019 Suppliers or vendors $6,547.20 

231397 10/11/2019 Suppliers or vendors $758.00 

231398 10/11/2019 Suppliers or vendors $1,543.58 

SUBTOTAL $186,312.06 

CHERIE L WILLIAMSON 
39012 SR 124 
POMEROY, OH 45769 225914 08/05/2019 Other - Royalty $23.57 

229110 09/10/2019 Other - Royalty $22.79 

SUBTOTAL $46.36 

CHISLER BROTHERS CONTRACTING 
LLC 
PO BOX 101 
PENTRESS, WV 26544 228083 08/28/2019 Suppliers or vendors $90,000.00 

228084 08/28/2019 Suppliers or vendors $1,000.00 

230046 09/27/2019 Suppliers or vendors $63,380.00 

230416 10/04/2019 Suppliers or vendors $5,400.00 

230417 10/04/2019 Suppliers or vendors $850.00 

230661 10/07/2019 Suppliers or vendors $6,000.00 

SUBTOTAL $166,630.00 

CHOICE SERVICES, INC. 
220S3RDST 
STEUBENVILLE, OH 43952 ACH 08/19/2019 Suppliers or vendors $2,685.92 

ACH 09/13/2019 Suppliers or vendors $176.28 

230508 10/07/2019 Suppliers or vendors $2,314.22 

230960 10/11/2019 Suppliers or vendors $353.22 

SUBTOTAL $5,529.64 

CHRISTOPHER D CATES 
CLEAN GREEN PORTA POTTIES LLC 
6771 ST ATE ROUTE 370 EAST 
SEBREE, KY 42455 228276 09/06/2019 Suppliers or vendors $404.15 

SUBTOTAL $404.15 

CINTAS CORPORATION #013 
PO BOX 740855 
CINCINNATI, OH 45274-0855 226072 08/13/2019 Suppliers or vendors $1,564.50 

226073 08/13/2019 Suppliers or vendors $919.08 
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CINTAS CORPORATION #013 
PO BOX 740855 
CINCINNATI, OH 45274-0855 226713 08/19/2019 Suppliers or vendors $832.22 

226714 08/19/2019 Suppliers or vendors $459.54 

227084 08/19/2019 Suppliers or vendors $12,272.55 

227408 08/23/2019 Suppliers or vendors $1,555.26 

227409 08/23/2019 Suppliers or vendors $764.76 

228001 08/28/2019 Suppliers or vendors $6,492.15 

228350 09/06/2019 Suppliers or vendors $781.82 

228351 09/06/2019 Suppliers or vendors $614.78 

229417 09/20/2019 Suppliers or vendors $2,518.35 

229418 09/20/2019 Suppliers or vendors $1,456.52 

230556 10/07/2019 Suppliers or vendors $138.40 

230557 10/07/2019 Suppliers or vendors $155.24 

231027 10/11/2019 Suppliers or vendors $3,022.59 

231028 10/11/2019 Suppliers or vendors $1,223.38 

SUBTOTAL $34,771.14 

CINTAS CORPORATION #259 
PO BOX 630910 
CINCINNATI, OH 45263-0910 228012 08/28/2019 SuppUers or vendors $3,562.72 

SUBTOTAL $3,562.72 

CINTAS CORPORATION #731 
POBOX88005 
CHICAGO, IL 60680·1005 226074 08/13/2019 Suppliers or vendors $314.77 

226715 08/19/2019 Suppliers or vendors $149.14 

227410 08/23/2019 Suppliers or vendors $149.14 

228002 08/28/2019 Suppliers or vendors $6,400.64 

228352 09/06/2019 Supp'iers or vendors $298.28 

229419 09/20/2019 Supp'.iers or vendors $298.28 

230558 10/07/2019 Supp'iers or vendors $190.74 

231029 10/11/2019 Suppliers or vendors $276.18 

SUBTOTAL $8,077.17 

CINTAS CORPORATION 
PO BOX 630910 
CINCINNATI, OH 45263-0910 226121 08/13/2019 Suppliers or vendors $505.62 

226122 08/13/2019 Suppliers or vendors $881.42 

226580 08/13/2019 Suppliers or vendors $291.48 

226581 08/13/2019 Suppliers or vendors $11,333.29 

226582 08/13/2019 Suppliers or vendors $3,338.85 

226583 08/13/2019 Suppliers or vendors $8,572.31 

226584 08/13/2019 Suppliers or vendors $4,736.93 

226585 08/13/2019 Suppliers or vendors $16,488.93 

226586 08/13/2019 Suppliers or vendors $23,823.33 

Page 44 of 257 

77 of 370 



R03990
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 78 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name' & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

CINTAS CORPORATION 
PO BOX 630910 
CINCINNATI, OH 45263-0910 226754 08/19/2019 Suppliers or vendors $662.86 

226755 08/19/2019 Suppliers or vendors $446.96 

227502 08/23/2019 Suppliers or vendors $1,002.63 

227503 08/23/2019 Suppliers or vendors $464.52 

226047 08/28/2019 Suppliers or vendors $2,744.70 

228048 08/28/2019 Suppliers or vendors $7,005.17 

228049 08/28/2019 Suppliers or vendors $20,064.61 

228050 08/28/2019 Suppliers or vendors $25,786.53 

228051 08/28/2019 Suppliers or vendors $32,100.24 

228052 08/28/2019 Suppliers or vendors $57,496.07 

228053 08/28/2019 Suppliers or vendors $40,097.01 

228054 08/28/2019 Suppliers or vendors $3,057.26 

228397 09/06/2019 Suppliers or vendors $301.23 

228398 09/06/2019 Suppliers or vendors $929.04 

228966 09/06/2019 Suppliers or vendors $768.00 

229494 09/20/2019 Suppliers or vendors $1,401 .98 

229495 09/20/2019 Suppliers or vendors $929.04 

230641 10/07/2019 Suppliers or vendors $464.52 

231098 10/11/2019 Suppliers or vendors $1,365.86 

231099 10/11/2019 Suppliers or vendors $929.04 

SUBTOTAL $267,989.43 

CINTAS FIRST AID & SAFETY, LOC 199 
PO BOX 631025 
CINCINNATI, OH 45263-1025 226551 08/13/2019 Suppliers or vendors $1,340.24 

226552 08/13/2019 Suppliers or vendors $2,072.43 

226553 08/13/2019 Suppliers or vendors $3,913.60 

226554 08/13/2019 Suppliers or vendors $2,760.43 

226555 08/13/2019 Suppliers or vendors $9,433.73 

226556 08/13/2019 Suppliers or vendors $314.82 

226557 08/13/2019 Suppliers or vendors $1,054.56 

227085 08/19/2019 Suppliers or vendors $109.86 

227086 08/19/2019 Suppliers or vendors $258.15 

227087 08/19/2019 Suppliers or vendors $1,550.61 

228003 08/28/2019 Suppliers or vendors $449.85 

228004 08/28/2019 Suppliers or vendors $2,057.17 

228005 08/28/2019 Suppliers or vendors $228.88 

SUBTOTAL $25,544.33 

CINTAS 
PO BOX 630921 
CINCINNATI, OH 45263-0921 226102 08/13/2019 Suppliers or vendors $1,493.94 

226566 08/13/2019 Suppliers or vendors $1,766.36 
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CINTAS 
PO BOX 630921 
CINCINNATI, OH 45263-0921 226567 08/13/2019 Suppliers or vendors $798.26 

226568 08/13/2019 Suppliers or vendors $908.17 

226744 08/19/2019 Suppliers or vendors $761.77 

227115 08/19/2019 Suppliers or vendors $2,814.72 

227116 08/19/2019 Suppliers or vendors $2,175.64 

227487 08/23/2019 Suppliers or vendors $1,286.56 

228380 09/06/2019 Suppliers or vendors $830.21 

229469 09/20/2019 Suppliers or vendors $2,397.13 

230626 10/07/2019 Suppliers or vendors $258.83 

231073 10/11/2019 Suppliers or vendors $2,288.79 

SUBTOTAL $17,780.38 

CIT GROUP/CAPITAL FINANCE INC 
CHURCH STREET STATION 
PO BOX4339 
NEW YORK, NY 10261-4339 228284 09/06/2019 Services $35,090.00 

230941 10/11/2019 Services $35,090.00 

SUBTOTAL $70,180.00 

CITY OF CAMERON 
44 MAIN ST 
CAMERON, WV 26033 226197 08/13/2019 Other - Utilities $146.52 

229610 09/20/2019 Other - Utilities $177.30 

230188 10/03/2019 Other - Utilities $61.92 

231193 10/11/2019 Other • Utilities $87.50 

SUBTOTAL $473.24 

CITY OF CENTRALIA 
222 SOUTH POPLAR 
POBOX569 
CENTRALIA, IL 62801 225974 08/13/2019 Other • Utilities $264.94 

230895 10/11/2019 Other - Utilities $145.62 

SUBTOTAL $410.56 

CITY OF MANNINGTON 
206 MAIN STREET 
MANNINGTON, WV 26582 226810 08/1912019 Other - RegulatoryfTax $301.18 

229625 09/20/2019 Other - RegulatoryfTax $321.74 

231199 10/11/2019 Other - RegulatoryfTax $331.96 

SUBTOTAL $954.88 

CITY OF MILLERSBURG-GF 
PO BOX265 
MILLERSBURG, KY 40348--0265 225454 08/02/2019 other• RegulatoryfTax $50.00 

SUBTOTAL $50.00 

CITY OF WHEELING· WATER DEPT. 
1500 CHAPLINE STREET, ROOM 112 
WHEELING, WV 26003 225396 08/02/2019 Other • Utilities $44.57 
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CITY OF WHEELING· WATER DEPT. 
1500 CHAPLIN.E STREET, ROOM 112 
WHEELING, WV 26003 226717 08/19/2019 Other - Utilities $296.74 

228357 09/06/2019 Other - Utilities $23.49 

229423 09/20/2019 Other - Utilities $353.97 

231031 10/11/2019 Other • Utilities $409.98 

SUBTOTAL $1,128.75 

CITY OF WHEELING 
1500 CHAPLINE STREET 
WHEELING, WV 26003 225354 08/02/2019 Other• Regulatory/Tax $16.50 

SUBTOTAL $16.50 

CIUNI & PANICHI, INC. 
25201 CHAGRIN BOULEVARD 
CLEVELAND, OH 44122-5683 ACH 09/09/2019 Services $26,750.00 

ACH 10/08/2019 Services $55,170.00 

ACH 10/15/2019 Services $17,100.00 

Wire 10/28/2019 Services $119,825.00 

SUBTOTAL $218,845.00 

CIVIL & ENV. CONSULTANTS, INC. 
PO BOX 644246 
PITTSBURGH, PA 15264-4246 228295 09/06/2019 Suppliers or vendors $276.50 

SUBTOTAL $276.50 

CLARK F GILLIAN 
CLARK GILLIAN TRAINING 
1089 OLD GRANDVIEW RD 
BEAVER, WV 25813 227565 08/23/2019 Suppliers or vendors $500.00 

SUBTOTAL $500.00 

CLASSIC MOTORS, INC. 
120 SOUTH MAIN 
RICHFIELD, UT 84701 226562 08/13/2019 Suppliers or vendors $86,346.00 

SUBTOTAL $86,346.00 

CLAUDIA T. PUCKETT 
2527 BECKNERVILLE ROAD 
WINCHESTER, KY 40391 227492 08/23/2019 Other - Royalty $177.47 

229999 09/26/2019 Other • Royalty $184.82 

SUBTOTAL $362.29 

CLAY BATTELLE PSD 
186 BUCKEYE RD 
CORE, WV 26541 225442 08/02/2019 Other • Utilities $898;02 

228460 09/06/2019 Other • Utilities $983.92 

230182 10/03/2019 Other - Utilities $1,195.75 

SUBTOTAL $3,077.69 
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CLAYTON ENGINEERING COMPANY 
PO BOX6649 
WHEELING, WV 26003 226866 08/19/2019 Suppliers or vendors $3,769.47 

SUBTOTAL $3,769.47 

CLEAN WATER FUND 
COMMONWEAL TH OF PA DEPARTMENT 
OFEP 
131 BROADVIEW ROAD 
NEW STANTON, PA 15672 226205 08/13/2019 Other - Regulatory/Tax $2,000.00 

229629 09/20/2019 Other - Regulatory/Tax $3,500.00 

231203 10/11/2019 Other - Regulatory/Tax $2,000.00 

SUBTOTAL $7,500.00 

CLEARWAVE COMMUNICATION 
PO BOX808 
HARRISBURG, IL 62946 Credit Card 08/27/2019 Other - Utilities $2,433.55 

Credit Card 09/19/2019 Other - Utilitie~ $1,750.35 

SUBTOTAL $4,183.90 

CLEVELAND BROTHERS EQUIPMENT 
COINC 
PO BOX 417094 
BOSTON, MA 02241-7094 226968 08/19/2019 Suppliers or vendors $2,533.74 

226969 08/19/2019 Suppliers or vendors $21,300.47 

227902 08/28/2019 Suppliers or vendors $6,512.39 

227903 08/28/2019 Suppliers or vendors $16,000.46 

227904 08/28/2019 Suppliers or vendors $14,658.49 

227905 08/28/2019 Suppliers or vendors $53,165.16 

227906 08/28/2019 Suppliers or vendors $4,936.68 

227907 08/28/2019 Suppliers or vendors $333.98 

228843 09/06/2019 Suppliers or vendors $42,017.01 

231643 10/18/2019 Suppliers or vendors $808.47 

SUBTOTAL $162,266.85 

CUMATECH INC 
200 BILMAR DR 
PITTSBURGH, PA 15205 228078 08/28/2019 Supplfers or vendors $1,734.20 

228079 08/28/2019 Supplcers or vendors $4,582.83 

SUBTOTAL $6,317.03 
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CLINT G FABRY 
FABCO CONSULTANT 
66305 BELMONT MORRISTOWN RD 
BELMONT, OH 43718 226128 08/13/2019 Services $1,350.00 

226129 08/13/2019 Services $1,350.00 

229501 09/20/2019 Services $3,150.00 

230646 10/07/2019 Services $900.00 

231107 10/11/2019 Services $3,150.00 

SUBTOTAL $9,900.00 

CLOUSTON METHODIST CEMETERY 
ASSOC. 
CLOUSTON ROAD US 250 
CAMERON, WV 26033 229145 09/16/2019 Suppliers or vendors $90,500.00 

SUBTOTAL $90,500.00 

CME ENGINEERING 
PO BOX 644872 
PITTSBURGH, PA 15264-4872 227895 08/28/2019 Suppliers or vendors $7,300.00 

228293 09/06/2019 Suppliers or vendors $4,796.64 

229324 09/20/2019 Suppliers or vendors $30,000.00 

229325 09/20/2019 Suppliers or vendors $17,001.68 

230356 10/04/2019 Suppliers or vendors $1,045.60 

230357 10/04/2019 Suppliers or vendors $18,531.20 

230358 10/04/2019 Suppliers or vendors $1,002.50 

230359 10/04/2019 Suppliers or vendors $31,383.38 

230505 10/07/2019 Suppliers or vendors $3,200.00 

SUBTOTAL $114,261.00 

CNX LAND 
C/O STEPTOE & JOHNSON 
1233 MAIN STREET #3000 
WHEELING, WV 26003 ACH 08/06/2019 Suppliers or vendors $533, 159.54 

ACH 10/02/2019 Suppliers or vendors $204,323.50 

SUBTOTAL $737,483.04 

COAL AGE, INC. 
PO BOX70 
HICO, WV 25854-0070 226482 08/13/2019 Suppliers or vendors $75,540.25 

226970 08/19/2019 Suppliers or vendors $16,489.00 

226971 08/19/2019 Suppliers or vendors $9,995.60 

227908 08/28/2019 Suppliers or vendors $309.42 

227909 08/28/2019 Suppliers or vendors $11,446.00 

227910 08/28/2019 Suppliers or vendors $12,759.35 

228844 09/06/2019 Suppliers or vendors $5,723.00 

SUBTOTAL $132,262.62 
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COAL CENTRIFUGE SERVICE, INC. 
(CCS) 
26108 NETWORK PLACE 
CHICAGO, IL 60673-1247 226972 08/19/2019 Suppliers or vendors $14,058.30 

226973 08/19/2019 Suppliers or vendors $6,390.00 

228845 09/06/2019 Suppliers or vendors $18,568.00 

228846 09/06/2019 Suppliers or vendors $15,810.57 

228847 09/06/2019 Suppliers or vendors $6,517.71 

228848 09/0612019 Suppliers or vendors $254.00 

228849 09/06/2019 Suppliers or vendors $26,208.50 

ACH 10/17/2019 Suppliers or vendors $107,572.00 

SUBTOTAL $195,379.08 

COAL SOURCE LLC 
ROBIN R HOLMES 
5174 ROBERTS RDG RD 
MOUNDSVILLE, WV 26041 226257 08/13/2019 Suppliers or vendors $5,160.00 

226258 08/13/2019 Suppliers or vendors $36,120.00 

229701 09/20/2019 Suppliers or vendors $5,332.00 

229702 09/20/2019 Suppliers or vendors $30,743.00 

SUBTOTAL $77,355.00 

COALFIELD SERVICES, INC. 
3203 PEPPERS FERRY ROAD 
WYTHEVILLE, VA 24382 228016 08/28/2019 Suppliers or vendors $5,507.92 

228950 09/06/2019 Suppliers or vendors $18,265.54 

SUBTOTAL $23,773.46 

COASTAL DRILLING EAST, LLC 
130 MEADOW RIDGE ROAD, STE 24 
MT. MORRIS, PA 15349 225741 08105/2019 Suppliers or vendors $30,385.95 

225742 08/05/2019 Suppliers or vendors $44,750.82 

226558 08/13/2019 Suppliers or vendors $75,503.64 

226559 08/13/2019 Suppliers or vendors $287,358.39 

226560 08/13/2019 Suppliers or vendors $243,889.72 

227094 08/19/2019 Suppliers or vendors $154,780.36 

227095 08/19/2019 Suppliers or vendors $108,538.20 

227096 08/19/2019 Suppliers or vendors $217,637.85 

227097 08/19/2019 Suppliers or vendors $159,920.35 

228008 08/28/2019 Suppliers or vendors $132,873.00 

228009 08/28/2019 Suppliers or vendors $103,963.71 

228010 08/28/2019 Suppliers or vendors $193,815.32 

228011 08/28/2019 Suppliers or vendors $769,378.07 

228944 09/06/2019 Suppliers or vendors $100,723.20 

228945 09/06/2019 Suppliers or vendors $278,706.40 

228946 09/06/2019 Suppliers or vendors $422,143.83 

230153 10/03/2019 Suppliers or vendors $60,000.00 
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COASTAL DRILLING EAST, LLC 
130 MEADOW RIDGE ROAD, STE 24 
MT. MORRIS, PA 15349 230154 10/03/2019 Suppliers or vendors $168,000.00 

230841 10/11/2019 Suppliers or vendors $105,000.00 

231438 10/11/2019 Suppliers or vendors $91,980.00 

231522 10/16/2019 Suppliers or vendors $6,000.00 

231563 10/17/2019 Suppliers or vendors $105,000.00 

231602 10/18/2019 Suppliers or vendors $75,000.00 

SUBTOTAL $3,935,348.81 

CODALE ELECTRIC SUPPLY INC 
P.O. BOX 740525 
LOS ANGELES, CA 90074-0525 ACH 08/07/2019 Suppliers or vendors $8,079.18 

SUBTOTAL $8,079.18 

CODY & JOYCE BOOTHE 
10597 SR 218 
CROWN CITY, OH 45623 225857 08/05/2019 Other - Royalty $48.13 

229054 09/10/2019 Other - Royalty $45.84 

230570 10/07/2019 Other - Royalty $37.84 

SUBTOTAL $131.81 

COEN MARKETS INC. 
1000 PHILADELPHIA ST. 
CANNONSBURG, PA 15317 226261 08/13/2019 Suppliers or vendors $1,513.96 

230763 10/07/2019 Suppliers or vendors $430.13 

SUBTOTAL $1,944.09 

COGENCY GLOBAL INC 
10 E 40TH STREET 10TH FL 
NEW YORK, NY 10016 ACH 10/15/2019 Services $29,318.97 

ACH 10/17/2019 Services $46,406.88 

ACH 10/23/2019 Services $2,900.43 

SUBTOTAL $78,626.28 

COHEN & GRIGSBY, PC 
625 LIBERTY AVENUE 
PITTSBURGH, PA 15222-3152 ACH 08/30/2019 Services $6,895.52 

ACH 10/25/2019 Services $40,000.00 

SUBTOTAL $46,895.52 

COLLETTI MARINE SURVEYORS & 
CRANE 
INSPECTION INC 
944 WESTERN AVE 
HICKORY, PA 15340 229697 09/20/2019 Suppliers or vendors $2,040.00 

SUBTOTAL $2,040.00 
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COLONIAL LIFE & ACCIDENT INS CO 
BILLING CONTROL NUMBER E7540834 
PO BOX903 
COLUMBIA, SC 29202-0903 226649 08/19/2019 Services $50.00 

228272 09/06/2019 Services $50.00 

230897 10/11/2019 Services $50.00 

SUBTOTAL $150.00 

COLUMBIA GAS OF OHIO 
PO BOX 742510 
CINCINNATI, OH 45274-2510 225360 08/02/2019 Other - Utilities $132.52 

225987 08/13/2019 Other - Utilities $30.03 

226659 08/19/2019 Other - Utilities $30.03 

227337 08/23/2019 Other - Utilities $43.03 

228280 09/06/2019 Other - Utilities $131.81 

229301 09/20/2019 Other - Utilities $30.03 

229302 09/20/2019 Other - Utilities $30.64 

229935 09/26/2019 Other - Utilities $41.69 

229936 09/26/2019 Other - Utilities $132.29 

230930 10/11/2019 Other - Utilities $30.64 

SUBTOTAL $632.71 

COLUMBIA GAS TRANSMISSION 
PNC BANK NA 
700 LOUISIANA STREET 
HOUSTON, TX 77002-2700 ACH 08/02/2019 Other - Utilities $708,583.42 

ACH 08/16/2019 Other - Utilities $ 100,000.00 

ACH 09/06/2019 Other - Utilities $808,583.42 

ACH 10/07/2019 Other - Utilities $99,528.99 

ACH 10/11/2019 Other - Utilities $708,583.42 

SUBTOTAL $2,425,279.25 

COMBINED INSURANCE COMPANY OF 
AMERI 
5277 PAYSPHERE CIRCLE 
CHICAGO, IL 60674-0052 226117 08/13/2019 Supplters or vendors $1,166.67 

226118 08/13/2019 Suppliers or vendors $3,426.18 

226119 08/13/2019 Suppl"ers or vendors $2,547.01 

226120 08/13/2019 Suppliers or vendors $4,598.12 

226610 08/16/2019 Suppliers or vendors $1,155.27 

226611 08/16/2019 Suppliers or vendors $4,608.44 

226612 08/16/2019 Suppliers or vendors $4,328.47 

227495 08/23/2019 Suppliers or vendors $3,426.18 

227496 08/23/2019 Suppliers or vendors $3,168.74 

227497 08/23/2019 Suppliers or vendors $3,251.93 

228389 09/06/2019 Suppliers or vendors $1,105.10 

228390 09/06/2019 Suppliers or vendors $3,383.17 
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COMBINED INSURANCE COMPANY OF 
AMERI 
5277 PAYSPHERE CIRCLE 
CHICAGO, IL 60674-0052 228391 09/06/2019 Suppliers or vendors $3,035.38 

228392 09/06/2019 Suppliers or vendors $4,656.10 

228393 09/06/2019 Suppliers or vendors $4,405.43 

229487 09/20/2019 Suppliers or vendors $1,105.10 

229488 09/20/2019 Suppliers or vendors $3,383.17 

229489 09/20/2019 Suppliers or vendors $3,157.70 

229490 09/20/2019 Suppliers or vendors $4,734.17 

229491 09/20/2019 Suppliers or vendors $4,505.42 

230161 10/03/2019 Suppliers or vendors $1,105.10 

230162 10/03/2019 Suppliers or vendors $3,289.08 

230163 10/03/2019 Suppliers or vendors $3,077.23 

230164 10/03/2019 Suppliers or vendors $4,668.72 

230165 10/03/2019 Suppliers or vendors $4,271.65 

231090 10/11/2019 Supp'liers or vendors $1,105.10 

231091 10/11/2019 Suppliers or vendors $2,985.18 

231092 10/11/2019 Suppliers or vendors $458.74 

231093 10/11/2019 Suppliers or vendors $4,271.65 

SUBTOTAL $90,380.20 

COMBS EQUIPMENT GROUP LLC 
POBOX573 
PINEVILLE, KY 40965 225850 08/05/2019 Suppliers or vendors $29,080.00 

228156 08/28/2019 Suppliers or vendors $2,675.00 

SUBTOTAL $31,755.00 

COMCAST 
POBOX70219 
PHILADELPHIA, PA 19176-0219 Credit Card 08/27/2019 Other • Utilities $1,361.31 

Credit Card 08/28/2019 Other - Utilities $829.75 

Credit Card 09/19/2019 Other - Utilities $1,366.34 

Credit Card 10/18/2019 Other - Utilities $1,218.59 

SUBTOTAL $4,775.99 

COMDOC 
21146 NETWORK PLACE 
CHICAGO, IL 60673-1211 227588 08/23/2019 Suppl:ers or vendors $763.30 

230192 10/03/2019 Suppliers or vendors $763.30 

SUBTOTAL $1,526.60 

COMMERCIAL PRINTING INC. 
119 SOUTH MAIN ST. 
GREENVILLE, KY 42345 228277 09/06/2019 Suppliers or vendors $297.33 

SUBTOTAL $297.33 
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COMMONWEAL TH OF PA 
400 WATERFRONT DRIVE 
PITTSBURGH, PA 15222-4745 229636 09/20/2019 Other - Regulatory/Tax $3,500.00 

SUBTOTAL $3,500.00 

COMMONWEAL TH OF PA 
PA DEPT OF EPA/BUR. OF CLEAN 
WATER 
POBOX8466 
HARRISBURG, PA 17105-8466 227599 08/23/2019 Other - Regulatory/Tax $100.00 

227600 08/23/2019 Other - Regulatory/Tax $2,550.00 

SUBTOTAL $2,650.00 

COMMONWEAL TH OF PENNSYLVANIA 
25 TECHNOLOGY DRIVE 
COAL CENTER, PA 15423 226212 08/13/2019 Other• Regulatory/Tax $2,500.00 

SUBTOTAL $2,500.00 

COMMONWEALTH OF PENNSYLVANIA 
ATTN: CHAPTER 302 ANNUAL SERVICE 
FE 
POBOX8467 
HARRISBURG, PA 17105-8467 225446 08/02/2019 Other - Regulatory/Tax $65.00 

225447 08/02/2019 Other - Regulatory/Tax $250.00 

SUBTOTAL $315.00 

COMMONWEALTH OF PENNSYLVANIA 
PA DEPT OF EPA 
25 TECHNOLOGY DRIVE 
COAL CENTER, PA 15423 230329 10/03/2019 Other - Regulatory/Tax $5,750.00 

SUBTOTAL $5,750.00 

COMPLIANCE MANAGEMENT INT 
1350 WELSH ROAD, SUITE 200 
NORTH WALES, PA 19454 226086 08/13/2019 Suppl iers or vendors $18,450.00 

SUBTOTAL $18,450.00 

COMPRESSOR-PUMP & SERVICE INC 
3333 WEST 2400 SOUTH 
SALT LAKE CITY, UT 84119 . ACH 08/30/2019 Siu:ppliers or vendors $17,715.43 

SUBTOTAL $17,715.43 

CONGLETON BROS., INC. 
PO BOX 167 
BEATTYVILLE, KY 41311 226101 08/13/2019 Suppliers or vendors $53.07 

231072 10/11/2019 Suppliers or vendors $311.53 

SUBTOTAL $384.60 

CONN-WELD INDUSTRIES, INC. 
PO BOX 5329 
PRINCETON, WV 24740 225663 08/05/2019 Suppliers or vendors $93,935.31 

225664 08/05/2019 Suppliers or vendors $1,224.30 

225665 08/05/2019 Suppliers or vendors $5,454.49 
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CONN-WELD INDUSTRIES, INC. 
PO BOX5329 
PRINCETON, WV 24740 225666 08/05/2019 Suppliers or vendors $55,296.49 

225667 08/05/2019 Suppliers or vendors $16,744.29 

227911 08/28/2019 Suppliers or vendors $9,841.56 

227912 08/28/2019 Suppliers or vendors $1,765.20 

SUBTOTAL $184,261.64 

CONSOL MINING COMPANY LLC 
1000 CONSOL ENERGY DRIVE, SUITE 
100 
CANONSBURG, PA 15317 ACH 08/01/2019 Suppliers or vendors $1,000.00 

ACH 08/27/2019 Suppliers or vendors $154,394.59 

ACH 09/03/2019 Suppliers or vendors $1,000.00 

ACH 09/17/2019 Suppliers or vendors $154,394.59 

ACH 10/02/2019 Suppliers or vendors $1,000.00 

ACH 10/16/2019 Suppliers or vendors $103,705.59 

SUBTOTAL $415,494.77 

CONSOLIDATED COMMUNICATIONS 
PO BOX 580028 
CHARLOTTE, NC 28258-0028 227558 08/23/2019 Other • Utilities $726.43 

227559 08/23/2019 Other • Utilities $366.32 

229595 09/20/2019 Other • Utilities $726.43 

229596 09/20/2019 Other • Utilities $366.32 

SUBTOTAL $2,185.50 

CONSOLIDATED STEEL INC 
P.O. BOX 110 
POUNDING MILL, VA 24637 228981 09/06/2019 Suppliers or vendors $12,631 .92 

SUBTOTAL $12,631.92 

CONVEYOR SPECIAL TIES, INC. 
29 KEARNS SPUR 
BENTLEYVILLE, PA 15314 225668 08/05/2019 Suppliers or vendors $2,028.00 

225669 08/05/2019 Suppliers or vendors $15,520.00 

225670 08/05/2019 Suppliers or vendors $6,430.00 

226978 08/19/2019 Suppliers or vendors $23,931.00 

227915 08/28/2019 Suppliers or vendors $2,500.00 

227916 08/28/2019 Suppliers or vendors $19,321.00 

231512 10/16/2019 Suppliers or vendors $9,344.00 

231684 10/22/2019 Suppliers or vendors $2,846.00 

SUBTOTAL $81,920.00 
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CORBETT CAUDILL 
35887 SR 324 
DUNDAS, OH 45634 225858 08/05/2019 Other - Royalty $94.45 

229055 09/10/2019 Other - Royalty $97.16 

230571 10/07/2019 Other - Royalty $94.88 

SUBTOTAL $286.49 

CORINTH WATER DISTRICT 
20219 CORINTH ROAD 
PITTSBURG, IL 62974 226662 08/19/2019 Other • Utilities $44.80 

229307 09/20/2019 Other - Utilities $30.98 

230936 10/11/2019 Other - Utilities $30.82 

SUBTOTAL $106.60 

CORNERSTONE SOLUTIONS GROUP 
INC 
12647 OLIVE BLVD. SUITE 560 
ST LOUIS, MO 63141 227563 08/23/2019 Suppliers or vendors $2,520.00 

229602 09/20/2019 Suppliers or vendors $2,520.00 

231188 10/11/2019 Suppliers or vendors $2,520.00 

SUBTOTAL $7,560.00 

CORPORATE AIRCRAFT ASSOCIATION 
PO BOX 1745 
FORNEY, TX 75126 Credit Card 08/27/2019 Su,ppliers or vendors $1,500.00 

SUBTOTAL $1,500.00 

CORPORA TE LODGING CONSULTANTS 
PO BOX 534722 
ATLANTA, GA 30353-4722 ACH 08/02/2019 Services $12,382.93 

ACH 08/09/2019 Services $22,169.83 

ACH 08/19/2019 Services $21,621.58 

ACH 08/23/2019 Services $13,963.05 

ACH 08/30/2019 Services $20,647.40 

ACH 09/06/2019 Services $17,993.36 

ACH 09/17/2019 Services $8,937.75 

ACH 09/20/2019 Services $3,730.65 

ACH 10/07/2019 Services $14,264.43 

ACH 10/17/2019 Services $3,920.05 

SUBTOTAL $139,631.03 

CORPORATION OF THE PRESIDING 
BISHOP 
CHURCH OF JESUS CHRIST OF LATTER 
DA 
NATURAL RES 12TH FL 50 EN TEMPLE 
SALT LAKE CITY, UT 84150 230470 10/07/2019 Other - Royalty $1,250.00 

SUBTOTAL $1,250.00 
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COST CLEANING INC 
P.O. BOX225 
EIGHTY FOUR, PA 15330 226181 08/13/2019 Services $4,500.00 

226182 08/13/2019 Services $3,500.00 

226183 08/13/2019 Services $1,717.00 

226790 08/19/2019 Services $400.00 

229561 09/20/2019 Services $3,500.00 

229562 09/20/2019 Services $1,717.00 

231162 10/11/2019 Services $3,500.00 

231163 10/11/2019 Services $1,717.00 

SUBTOTAL $20,551.00 

CRANE 1 SERVICES INC 
POBOX88989 
MILWAUKEE, WI 53288-8989 228076 08/28/2019 Suppliers or vendors $2,940.00 

SUBTOTAL $2,940.00 

CROWN BATTERY MFG. CO. 
SLOT 302191 
PO BOX 639612 
CINCINNATI, OH 45263-9612 228045 08/28/2019 Suppliers or vendors $7,304.50 

228964 09/06/2019 Suppliers or vendors $1,356.00 

228965 09/06/2019 Suppliers or vendors $4,934.60 

SUBTOTAL $13,595.10 

CROWN PRODUCTS & SERVICES INC 
319 S GILLETTE AVE STE 303 
GILLETTE, WY 82716 228110 08/28/2019 Suppliers or vendors $6,343.26 

228111 08/28/2019 Suppliers or vendors $10,350.00 

228112 08/28/2019 Suppliers or vendors $22,712.00 

228113 08/28/2019 Suppliers or vendors $43,232.98 

228114 08/28/2019 Suppliers or vendors $4,717.44 

228115 08/28/2019 Suppliers or vendors $675.00 

229616 09/20/2019 Suppliers or vendors $4,800.00 

229617 09/20/2019 Suppliers or vendors $5,688.56 

SUBTOTAL $98,519.24 
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CRYSTAL SPRINGS WATER COMPANY 
PO BOX 660579 
DALLAS, TX 75266-0579 226012 08/13/2019 Suppliers or vendors $3,216.82 

226013 08/13/2019 Suppliers or vendors $745.12 

226014 08/13/2019 Suppliers or vendors $679.89 

229329 09/20/2019 Suppliers or vendors $829.98 

229330 09/20/2019 Suppliers or vendors $68.81 

230509 10/07/2019 Suppliers or vendors $338.14 

230961 10/11/2019 Suppliers or vendors $871.22 

230962 10/11/2019 Suppliers or vendors $547.14 

SUBTOTAL $7,297.12 

CS1 INDUSTRIAL SUPPLY LLC 
144 LAMPLIGHTER DRIVE 
MORGANTOWN, WV 26508 228117 08/28/2019 Suppliers or vendors $11,609.20 

SUBTOTAL $11,609.20 

CSE CORPORATION 
DEPARTMENT L 578 P 
PITTSBURGH, PA 15264-0578 226015 08/13/2019 Suppliers or vendors $1,166.00 

227917 08/28/2019 Suppliers or vendors $170,100.00 

SUBTOTAL $171,266.00 

CSI CORPORATE SECURITY & 
INVESTlGAT 
3645 BRODHEAD RD 
MONACA, PA 15061 227531 08/23/2019 Services $1,227.17 

229532 09/20/2019 Services $2,825.00 

SUBTOTAL $4,052.17 

CT CORPORATION SYSTEM 
POBOX4349 
CAROL STREAM, IL 60197-4349 228220 09/06/2019 Services $271 .15 

228221 09/06/2019 Services $271 .15 

228222 09/06/2019 Services $271 .15 

SUBTOTAL $813.45 

CULLIGAN OF DOVER 
PO BOX 2932 
WICHITA, KS 67201-2932 226669 08/19/2019 Suppliers or vendors $193.95 

229331 09/20/2019 Suppliers or vendors $193.95 

SUBTOTAL $387.90 

CUMBERLAND TOWNSHIP TAX 
COLLECTOR 
100 MUNICIPAL ROAD 
CARMICHAELS, PA 15320 226217 08/13/2019 Other - Regulatory/Tax $468.07 

226218 08/13/2019 Other - Regulatory/Tax $54.00 

SUBTOTAL $522.07 
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CUSTOM ENGINEERING, INC. 
656 HALL STREET 
POBOX320 
CLAY, KY 42404-0320 228851 09/06/2019 Suppliers or vendors $9,600.00 

SUBTOTAL $9,600.00 

CUTTING SYSTEMS INC 
15593 BROOKPARK RD 
BROOK PARK, OH 44142 227184 08/19/2019 Suppliers or vendors $1,933.44 

SUBTOTAL $1,933.44 

CW SERVICES, INC. 
PO BOX203 
RUSH, KY 41168 225671 08/05/2019 Suppliers or vendors $114,050.00 

SUBTOTAL $114,050.00 

CYBERALERT, LLC 
FOOT OF BROAD STREET 
STE 202 
STRATFORD, CT 06615 227569 08/23/2019 Services $498.00 

230695 10/07/2019 Services $498.00 

SUBTOTAL $996.00 

CYLINDER EXCHANGE LLC 
330 HARPER PARK DR SUITE E 
BECKLEY, WV 25801 229039 09/06/2019 Suppliers or vendors $7,250.00 

229040 09/06/2019 Suppliers or vendors $10,295.75 

231534 10/16/2019 Suppliers or vendors $24,000.00 

SUBTOTAL $41,545.75 

CYNTHIA JEAN GILLILAND 
17341 E 670 ROAD 
GEROGETOWN, IL 61846 226281 08/13/2019 Other • Royalty $4,908.11 

SUBTOTAL $4,908.11 

CYNTHIA LYNN TAYLOR 
1630 TAZEWELL DRIVE 
LEXINGTON, KY 40504 227455 08/23/2019 Other • Royalty $236.65 

229969 09/26/2019 Other • Royalty $246.45 

SUBTOTAL $483.10 

D & G MACHINE CO., INC. 
PO BOX31 
MANNINGTON, WV 26582 225672 08/05/2019 Suppliers or vendors $4,489.72 

225673 08/05/2019 Suppliers or vendors $1,607.25 

225674 08/05/2019 Suppliers or vendors $17,887.44 

225675 08/05/2019 Suppliers or vendors $26,483.60 

225676 08/05/2019 Suppliers or vendors $15,809.36 

226979 08/19/2019 Suppliers or vendors $4,705.63 

226980 08/19/2019 Suppliers or vendors $9,627.18 

226981 08/19/2019 Suppliers or vendors $2,146.02 
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D & G MACHINE CO., INC, 
PO BOX 31 
MANNINGTON, WV 26582 228852 09/06/2019 Suppliers or vendors $5,400.00 

228853 09/06/2019 Suppliers or vendors $15,943.71 

228854 09/06/2019 Suppliers or vendors $25,995.36 

228855 09/06/2019 Suppliers or vendors $123,160.73 

228856 09/06/2019 Suppliers or vendors $75,978.64 

230051 09/27/2019 Suppliers or vendors $24,533.46 

230052 09/27/2019 Suppliers or vendors $39,088.83 

231399 10/11/2019 Suppliers or vendors $22,405.85 

231400 10/11/2019 Suppliers or vendors $3,957.77 

SUBTOTAL $419,220.55 

D & M WELDING INC 
PO BOX2073 
FAIRMONT, WV 26555-2073 227168 08/1912019 Suppliers or vendors $11,582.00 

SUBTOTAL $11,582.00 

D & T ENTERPRISES 
704 THRU DRIVE 
POUNDING MILL, VA 24637 229008 09/06/2019 Suppliers or vendors $938.36 

SUBTOTAL $938.36 

D&D TRANSPORT INC 
OBA BEN'S COURIER 
P.O. BOX325 
MARIANNA, PA 15345 226814 08/19/2019 Services $6,345.00 

227579 08/23/2019 Services $460.00 

227580 08/23/2019 Services $3,585.00 

229630 09/20/2019 Services $695.00 

229631 09/20/2019 Services $4,220.00 

230700 10/07/2019 Services $705.00 

230701 10/07/2019 Services $355.00 

230702 10107/2019 Services $7,220.00 

231205 10/11/2019 Services $525.00 

231206 10/11/2019 Services $2,785.00 

SUBTOTAL $26,895.00 

D&J SALES & SERVICE 
38175 CADIZ PIEDMONT RD 
CADIZ, OH 43907 230483 10/07/2019 Suppliers or vendors $1,180.00 

SUBTOTAL $1,180.00 
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D&W CONTRACTORS LLC 
2344 DAYBROOK ROAD 
FAIRVIEW, WV 26570 227182 08/19/2019 Services $14,000.00 

227183 08/19/2019 Services $17,895.00 

228107 08/28/2019 Services $25,100.00 

229024 09/08/2019 Services $7,400.00 

231623 10/18/2019 Services $9,275.00 

Wire 10/28/2019 Services $8,500.00 

SUBTOTAL $82,170.00 

D. CAMERON HAYS 
3819 DYLAN PLACE 
LEXINGTON, KY 40514 227475 08/23/2019 Other• Royalty $115.53 

SUBTOTAL $115.53 

DALE L LITTLE 
39988 GRUESER ROAD 
POMEROY, OH 45769 225877 08/05/2019 Other • Royalty $55.11 

229073 09/10/2019 Other • Royalty $50.63 

230589 10/07/2019 Other • Royalty $44.21 

SUBTOTAL $149.95 

DALLAS C KEMP TRUST 
HEIDI KEMP TRUSTEE 
41440 BROWN ROAD 
BETHESDA, OH 43719 228495 09/06/2019 Suppliers or vendors $4,500.00 

229645 09/20/2019 Suppliers or vendors $3,500.00 

SUBTOTAL $8,000.00 

DALLAS R. & BILLI R. KEMP 
64121 GARRETT ROAD 
BETHESDA, OH 43719 230061 10/01/2019 Suppliers or vendors $4,500.00 

SUBTOTAL $4,500.00 

DAPCO, INC. 
11500 NEBO ROAD 
NEBO, KY 42441 226483 08/13/2019 Suppliers or vendors $160.56 

226484 08/13/2019 Suppliers or vendors $544.96 

228857 09/06/2019 Suppliers or vendors $356.51 

SUBTOTAL $1,06:c!.03 

DARIUS PAZEMIS 
5224 STRAWBERRY LANE 
WILLOUGHBY, OH 44094 225881 08/05/2019 Other • Royalty $14.71 

SUBTOTAL $14.71 

Page 61 of 257 

94of 370 



R04007
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 95 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filjng this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

DASSAULT FALCON JET CORP. 
PO BOX 416357 
BOSTON, MA 02241-6357 226200 08/13/2019 Suppliers or vendors $10,020.95 

227572 08/23/2019 Suppliers or vendors $24,874.32 

228475 09/06/2019 Suppliers or vendors $1,359.40 

229619 09/20/2019 Suppliers or vendors $28,554.03 

230698 10/07/2019 Suppliers or vendors $176.51 

SUBTOTAL $64,985.21 

DATE MINING SERVICES, LLC 
1400 SOUTH MAIN STREET 
HARRISBURG, IL 62946 227870 08/28/2019 Suppliers or vendors $3,638.00 

227871 08/28/2019 Suppliers or vendors $5,400.00 

227872 08/28/2019 Suppliers or vendors $18,697.50 

231380 10/11/2019 Suppliers or vendo~s $83,910.42 

SUBTOTAL $111,645.92 

DATE MINING SUPPLY, LLC 
1400 SOUTH MAIN STREET 
HARRISBURG, IL 62946 228118 08/28/2019 Suppliers or vendors $773.13 

228119 08/28/2019 Suppliers or vendors $3,391.15 

228120 08/28/2019 Suppliers or vendors $1,150.00 

228121 08/28/2019 Suppliers or vendors $28,682.14 

231652 10/18/2019 Suppliers or vendors $1,260.34 

SUBTOTAL $35,256.76 

DAVID &/OR LINDA OWENS 
34046 BALL RUN ROAD 
POMEROY, OH 45769 225880 08/05/2019 Other - Royalty $101.00 

229076 09/10/2019 Other - Royalty $95.96 

230592 10/07/2019 Other - Royalty $81.63 

SUBTOTAL $278.59 

DAVID A NAUGLE 
304 WINDSOR CIRCLE 
WASHINGTON, PA 15301 228537 09/06/2019 Services $591.75 

230759 10/07/2019 Services $1,098.50 

231253 10/11/2019 Services $591.75 

SUBTOTAL $2,282.00 

DAVID D PRICE 
38736 SR 143 
POMEROY, OH 45769 225883 08/05/2019 Other - Royalty $44.39 

229078 09/10/2019 Other - Royalty $43.32 

230595 10/07/2019 Other - Royalty $36.19 

SUBTOTAL $123.90 

DAVID J BLAKE 
39302 CR 72 
FLUSHING, OH 43977 226254 08/13/2019 Services $5,839.64 
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DAVID J BLAKE 
39302 CR 72 
FLUSHING, OH 43977 228529 09/06/2019 Services $5,657.00 

229700 09/20/2019 Services $6,648.00 

230758 10/07/2019 Services $4,844.00 

231252 10/11/2019 Services $2,336.00 

SUBTOTAL $25,324.64 

DAVID P DOWLER 
1518 POWELL ST. 
MIDDLEPORT, OH 45760 225911 08/05/2019 Other - Royally $33.29 

229107 09/10/2019 Other - Royalty $26.07 

230721 10/07/2019 Other - Royalty $24.06 

SUBTOTAL $83.42 

DAVID W SCHRACK 
37 UPPER STULLS RUN ROAD 
CAMERON, WV 26033 226286 08/13/2019 Suppliers or vendors $1,000.00 

SUBTOTAL $1,000.00 

DAVIS ELECTRIC COMPANY, INC. 
PO BOX 1997 
FAIRMONT, WV 26555-1997 225677 08/05/2019 Suppliers or vendors $33,586.66 

225678 08/05/2019 Suppliers or vendors $45,121.70 

225679 08/05/2019 Suppliers or vendors $19,463.38 

226982 08/19/2019 Suppliers or vendors $40,262.11 

226983 08/19/2019 Suppliers or vendors $24,171.42 

226984 08/19/2019 Suppliers or vendors $39,862.88 

227918 08/28/2019 -Suppliers or vendors $3,160.00 

227919 08/28/2019 Suppliers or vendors $9,867.09 

227920 08/28/2019 Suppliers or vendors $44,621.58 

227921 08/28/2019 Suppliers or vendors $19,454.96 

227922 08/28/2019 Suppliers or vendors $25,781.38 

230045 09/27/2019 Suppliers or vendors $4,408.71 

230428 10/07/2019 Suppliers or vendors $17,000.00 

231401 10/11/2019 Suppliers or vendors $25,229.18 

231402 10/11/2019 Suppliers or vendors $18,277.38 

231403 10/11/2019 Suppliers or vendors $27,222.87 

231404 10/11/2019 Suppliers or vendors $5,648.40 

231489 10/14/2019 Suppliers or vendors $4,000.00 

231513 10/16/2019 Suppliers or vendors $3,850.00 

231596 10/18/2019 Suppliers or vendors $9,500.00 

SUBTOTAL $420,489.70 
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DOC HOTELS INC 
DRURY INN & SUITES EVANSVILLE 
EAST 
100 CROSS POINTE BLVD 
EVANSVILLE, IN 47715 231230 10/11/2019 Suppliers or vendors $1,115.51 

SUBTOTAL $1,115.51 

DOC HOTELS INC 
DRURY INN ANO SUITES MT VERNON 
145 NORTH 44TH STREET 
MOUNT VERNON, IL 62864 225452 08/0212019 Services $460.88 

226215 08/13/2019 Services $2,650.06 

231212 10/11/2019 Services $5,862.84 

SUBTOTAL $8,973.78 

DOC HOTELS INC. 
DRURY INN & SUITES-BIRMINGHAM SE 
3510 GRANDVIEW PARKWAY 
BIRMINGHAM, AL 35243 231272 10/11/2019 Suppliers or vendors $1,046.97 

SUBTOTAL $1,046.97 

DOC HOTELS, INC. 
DRURY INN & SUITES· BIRMINGHAM SW 
160 STATE FARM PARKWAY 
BIRMINGHAM, AL 35209 226270 08/13/2019 Services $24,106.78 

226845 08/19/2019 Services $14,734.77 

227649 08/23/2019 Services $3,326.40 

229713 09/20/2019 Services $68,073.49 

SUBTOTAL $110,241.44 

DDP ANO ASSOCIATES 
855 EAST COOKE ROAD 
COLUMBUS, OH 43224 227348 08/23/2019 Services $11,126.96 

SUBTOTAL $11,126.96 

DEANNA SUE LUCAS 
PO BOX 131 
CHAUNCEY, OH 45719 225912 08/05/2019 Other • Royalty $33.29 

229108 09/10/2019 Other • Royalty $26.07 

230722 10/07/2019 Other • Royalty $24.06 

SUBTOTAL $83.42 

DEAN'S WATER SERVICE INC 
950 JESSOP PL 
WASHINGTON, PA 15301 231462 10/11/2019 Suppliers or vendors $1,770.00 

231527 10/16/2019 Suppliers or vendors $20,820.00 

SUBTOTAL $22,590.00 
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DEARING COMPRESSOR & PUMP 
COMPANY 
PO BOX6044 
YOUNGSTOWN, OH 44501 225808 08/05/2019 Suppliers or vendors $10,702.48 

SUBTOTAL $10,702.48 

DEBBIE D SHEEDY 
12471 WAYNESBURG PIKE ROAD 
CAMERON, WV 26033 229729 09/20/2019 Suppliers or vendors $95,000.00 

SUBTOTAL $95,000.00 

DEBRA D BLAKE 
GERALD H BLAKE II 
993 CLOUSTON RD 
CAMERON, WV 26033 229144 09/16/2019 Suppliers or vendors $222,500.00 

SUBTOTAL $222,500.00 

DELATTRE CORP 
505 HUDSON AVENUE 
MONONGAHELA, PA 15063 227521 08/23/2019 Suppliers or vendors $2,336.25 

SUBTOTAL $2,336.25 

DELAWARE SEC. OF STATE V# 51• 
600027 
STATE OF DELAWARE DIV. OF 
CORPORATION 
POBOX5509 
BINGHAMTON, NY 13902-5509 ACH 10/28/2019 Other - Regulatory/Tax $7,243.95 

SUBTOTAL $7,243.95 

DELL MARKETING LP 
C/O DELL USA LP 
PO BOX 643561 
PITTSBURGH, PA 15264-3561 225352 08/02/2019 Suppliers or vendors $4,074.06 

226645 08/19/2019 Suppliers or vendors $4,190.45 

227326 08/23/2019 Suppliers or vendors $24,416.25 

228268 09/06/2019 Suppliers or vendors $7,161.19 

229264 09/20/2019 Suppliers or vendors $5,447.00 

230476 10/07/2019 Suppliers or vendors $2,468.28 

230888 10/11/2019 Suppliers or vendors $1,999.86 

SUBTOTAL $49,757.09 

DELOITTE MANAGEMENT SERVICES LP 
C/OT04567U 
PO BOX 4567 STU A 
TORONTO. ON M5W OJ1 
CANADA ACH 10/28/2019 Services $59,219.09 

SUBTOTAL $59,219.09 
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DELTA MANAGEMENT SOLUTIONS LLC 
724 CARL TON DRIVE 
OWENSBORO, KY 42303 ACH 08/31/2019 Suppliers or vendors $57,077.55 

ACH 09/24/2019 Suppliers or vendors $24,229.10 

SUBTOTAL $81,306.65 

DELTA PUMP & SYSTEMS, INC. 
ROUTE 519 BOX 338 
EIGHTY FOUR, PA 15330 226600 08/14/2019 Suppliers or vendors $2,785.00 

226601 08/14/2019 Suppliers or vendors $3,762.00 

226602 08/14/2019 Suppliers or vendors $7,564.00 

226603 08/14/2019 Suppliers or vendors $6,029.00 

226604 08/14/2019 Suppliers or vendors $6,500.00 

SUBTOTAL $26,640.00 

DEL TA RIGGING & TOOLS, INC. 
125 MCCARTY STREET 
HOUSTON, TX 77029 226922 08/19/2019 Suppliers or vendors $18,287.29 

227847 08/28/2019 Suppliers or vendors $20,325.21 

230339 10/04/2019 Suppliers or vendors $8,383.71 

SUBTOTAL $46,996.21 

DERRICK MANUFACTURING CORP 
590 DUKE RD 
BUFFALO, NY 14225 227152 08/19/2019 Suppliers or vendors $12,572.57 

227153 08/19/2019 Suppliers or vendors $3,144.06 

230808 10/09/2019 Suppliers or vendors $20,781.56 

230832 10/10/2019 Suppliers or vendors $4,206.76 

231573 10/17/2019 Suppliers or vendors $6,282.37 

SUBTOTAL $46,987.32 

DESKO ENTERPRISES, INC. 
162 TUDOR MANOR ROAD 
LATROBE, PA 15650 ACH 08/09/2019 Suppliers or vendors $5,136.88 

ACH 10/07/2019 Suppliers or vendors $5,136.88 

ACH 10/15/2019 Suppliers or vendors $5,129.92 

ACH 10/21/2019 Suppliers or vendors $4,504.92 

SUBTOTAL $19,908.60 
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Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

DICKIE MCCAMEY & CHILCOTE P.C. 
lWO PPG PLACE SUITE 400 
PITTSBURGH, PA 15222-5402 ACH 08/30/2019 Services $33,811.90 

230683 10/07/2019 Services $10,259.00 

230684 10/07/2019 Services $1,355.50 

230685 10/07/2019 Services $1,239.50 

230686 10/07/2019 Services $61.00 

230687 10/07/2019 Services $4,598.00 

ACH 10/25/2019 Services $50,000.00 

SUBTOTAL $101,324.90 

DINOSAUR TIRE SERVICE 
200 EAST MAIN STREET 
POBOX853 
PRICE, UT 84501-0853 228858 09/0612019 Suppliers or vendors $30,789.19 

230070 10/02/2019 Suppliers or vendors $9,040.35 

230367 10/04/2019 Suppliers or vendors $2,856.64 

230510 10/07/2019 Suppliers or vendors $6,648.88 

231597 10/18/2019 Suppliers or vendors $2,636.73 

SUBTOTAL $51,971.79 

DINSMORE & SHOHL LLP 
PO BOX 639038 
CINCINNATI, OH 45263-9038 226608 08/16/2019 Services $7,068.14 

226670 08/19/2019 Services $16,267.55 

226671 08/19/2019 Services $7,014.98 

226672 08/19/2019 Seivices $46,607.49 

226673 08/19/2019 Services $17,736.05 

226674 08/19/2019 Seivices $7,455.00 

226675 08/19/2019 Services $2,250.00 

226676 08/19/2019 Seivices $10,052.50 

227349 08/23/2019 Services $39,590.85 

229332 09/20/2019 Services $30,398.10 

229333 09/20/2019 Services $115.00 

229334 09/20/2019 Services $61,303.15 

229335 09/20/2019 Services $28,263.80 

229336 09/20/2019 Services $52.50 

229337 09/20/2019 Services $28,963.55 

ACH 10/25/2019 Services $183,697.13 

SUBTOTAL $486,835.79 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 101 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affalra for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors with·n 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment AmountPald Number 

DIRECTV 
PO BOX5006 
CAROL STREAM, IL 60197-5006 228450 09/06/2019 Other - Utilitres $360.00 

Credit Card 09/19/2019 Other • Utilities $360.00 

229572 09/20/2019 Other • Utilities $1,055.63 

Credit Card 10/18/2019 Other - Utilities $385.85 

SUBTOTAL $2,161.48 

DIRT DESIGNS 1 LLC 
68249 MORRISTOWN-FLUSHING RD. 
BELMONT, OH 43718 225680 08/05/2019 Suppliers or vendors $1,622.50 

225681 08/05/2019 Suppliers or vendors $84,380.00 

226985 08/19/2019 Suppliers or vendors $49,120.00 

226986 08/19/2019 Suppliers or vendors $16,630.00 

227923 08/28/2019 Suppliers or vendors $87,615.00 

227924 08/28/2019 Suppliers or vendors $25,525.00 

228296 09/06/2019 Suppliers or vendors $1,950.00 

228859 09/06/2019 Suppliers or vendors $90,284.50 

230368 10/04/2019 Suppliers or vendors $31,670.00 

231405 10/11/2019 Suppliers or vendors $21,550.00 

231546 10/17/2019 Suppliers or vendors $61,170.00 

SUBTOTAL $471,517.00 

DISH NETWORK 
DEPT0063 
PO BOX 94063 
PALATINE, IL 60094-4063 225362 08/02/2019 Other • Utilities $1,237.20 

225363 08/02/2019 Other • Utilities $1,172.52 

Credit Card 08/28/2019 Other • Utilities $107.69 

228283 09/06/2019 Other - Utilities $1,335.96 

230939 10/11/2019 Other - Utilities $1,399.56 

230940 10/11/2019 Other • Utilities $814.32 

SUBTOTAL $6,067.25 

DIVERSIFIED AIR SYSTEMS, INC. 
4760 VAN EPPS ROAD 
BROOKLYN HEIGHTS, OH 44131 226473 08/13/2019 Suppliers or vendors $33,254.20 

226474 08/13/2019 Suppliers or vendors $6,645.15 

226475 08/13/2019 Suppliers or vendors $1,545.75 

226924 08/19/2019 Suppliers or vendors $3,915.28 

226925 08/19/2019 Suppliers or vendors $4,403.25 

227855 08/28/2019 Suppliers or vendors $9,062.76 

227856 08/28/2019 Suppliers or vendors $3,711.90 

227857 08/28/2019 Suppliers or vendors $27,525.10 

227858 08/28/2019 Suppliers or vendors $24,006.89 

227859 08/28/2019 Suppliers or vendors $4,991.90 
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R04014
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 102 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals Flllng for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before fi ing this case 

Creditor Name & Address 
Check or Wire 

Payment Date Reason For PaylillfMtt Amount Paid 
Number 

DIVERSIFIED AIR SYSTEMS, tNC. 
4760 VAN EPPS ROAD 
BROOKLYN HEIGHTS, OH 44131 228782 09/06/2019 Suppliers or vendors $9,656.35 

ACH 10/01/2019 Suppliers or vendors $58,759.78 

230478 10/07/2019 Suppliers or vendors $15,050.10 

231377 10/11/2019 Suppliers or vendors $25,000.00 

231378 10/11/2019 Suppliers or vendors $2,088.85 

231379 10/11/2019 Suppliers or vendors $500.00 

231673 10/22/2019 Suppliers or vendors $2,365.73 

Wire 10/28/2019 Suppliers or vendors $2,883.38 

SUBTOTAL $235,366.37 

DNW EQUIPMENT 
NASH REBUILD CORPORATION 
PO BOX68 
LAFFERTY, OH 43951 227221 08/19/2019 Suppliers or vendors $2,836.05 

228159 08/28/2019 Suppliers or vendors $4,926.35 

SUBTOTAL $7,762.40 

DOMINION ENERGY WEST VIRGINIA 
PO BOX26783 
RICHMOND, VA 23261-6783 225441 08/02/2019 Other - Utilities $906.04 

226794 08/19/2019 Other• Utilities $625.98 

228451 09/06/2019 Other - Utilities $1,604.18 

228452 09/06/2019 Other• Utilities $11.32 

230013 09/26/2019 Other• Utilities $61.10 

230014 09/26/2019 Other - Utilities $625.98 

230015 09/26/2019 Other• Utilities $22.75 

231170 10/11/2019 Other• Utilities $487.10 

231171 10/11/2019 Other• Utilities $625.98 

SUBTOTAL $4,970.43 

DONALD AND LARAYNE M LAFFERTY 
176 SEVEN PINES ROAD 
MANNINGTON, WV 26582 226851 08/19/2019 Suppliers or vendors $175,000.00 

SUBTOTAL $175,000.00 

DONNA G. CONLEY 
PO BOX323 
IRVINE, KY 40336 227478 08/23/2019 Other • Royalty $517.10 

229990 09/26/2019 Other • Royalty $661 .86 

SUBTOTAL $1,178.96 

DONNA M DAVIDSON 
33956 PARKINSON ROAD 
MIDDLEPORT, OH 45760-9749 225915 08/05/2019 Other • Royalty $6.08 

230732 10/07/2019 Other • Royalty $6.42 

SUBTOTAL $12.50 
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R04015
Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 103 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & AddreBB 

DONNELLEY FINANCIAL LLC 
PO BOX 842282 
BOSTON, MA 02284-2282 

DONOVAN MARINE INC 
PO BOX 1979 
MEMPHIS, TN 38101 

DORIS MERTZ 
34770 BALL RUN ROAD 
POMEROY, OH 45769 

DOROTHY TURNER 
37554 SR 143, BOX 172 
RUTLAND, OH 45775 

DRILLING PRODUCTS INC 
250 WEST BERGER LANE 
SALT LAKE CITY, UT 84107 

DRURY DEVELOPMENT CORP 
DRURY INN MARION 
2706 WEST DEYOUNG 
MARION, IL 62959 

DUQUESNE LIGHT ENERGY 
PO BOX 10 
PITTSBURGH, PA 15230-0010 

E.D.LEWIS 
100 LINCOLN HWY 
IMPERIAL, PA 15126 

Check or Wire 
Number 

229695 

226168 

226782 

229546 

225878 

229074 

230590 

225889 

229084 

230601 

227177 

227178 

230713 

ACH 

230008 

231106 

227586 

Payment Date 

09/20/2019 

08/13/2019 

08/19/2019 

09/20/2019 

08/0512019 

09/10/2019 

10/07/2019 

08/05/2019 

09/10/2019 

10/07/2019 

08/19/2019 

08/19/2019 

10/07/2019 

08/1912019 

09/26/2019 

10/11/2019 

08/2312019 
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Reason For Payment Amount Paid 

Services 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Other - Royalty 

Other - Royalty 

Other - Royalty 

SUBTOTAL 

Other • Royalty 

Other - Royalty 

Other - Royalty 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Other - Utilities 

Other - Utilities 

Other - Utilities 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

...• ,,,. 

$2,949.38 

$2,949.38 

$3,859.06 

$2,980.55 

$2,660.77 

$9,500.38 

$13.22 

$11.59 

$11.31 

$36.12 

$20.07 

$19.27 

$15.42 

$54.76 

$18,543.51 

$6,027.70 

$24,571.21 

$1,673.05 

$1,673.05 

$817.65 

$681.62 

$316.83 

$1,816.10 

$6,016.53 

$6,016.53 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 

Document Page 104 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 {JEH) 

Statement of Financial Affairs for Non-lndlvlduals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Addre■s Check or Wire 
Payment Date Reason For Payment Amount Paid 

Number 

EARTHTECHINC 
966 PLEASANT HILL ROAD 
SOMERSET, PA 15501 226152 08/13/2019 Services $3,975.00 

227527 08/23/2019 Services $494.85 

227528 08/23/2019 Services $7,330.16 

228421 09/06/2019 Services $8,400.00 

229529 09/20/2019 Services $8,400.00 

231121 10/11/2019 Services $12,164.38 

SUBTOTAL $40,764.39 

EAST BANK MACHINE INC 
7021 PENNSYLVANIA AVE 
FINLEYVILLE, PA 15332 227163 08/19/2019 Suppliers or vendors $14,746.00 

228082 08/28/2019 Suppliers or vendors $15,881.00 

SUBTOTAL $30,627.00 

EAST CARBON CITY 
101 W. GENEVA DRIVE 
POBOX70 
EAST CARBON, UT 84520 225351 08/02/2019 Other - Utilities $165.00 

227322 08/23/2019 Other - Utilities $45.00 

229931 09/26/2019 Other - Utilities $45.00 

SUBTOTAL $255.00 

EAST COAST RISK MANAGEMENT LLC 
40 LINCOLN WAY SUITE 201 
NORTH HUNTINGDON, PA 15642 ACH 07/31/2019 Services $4,343.11 

ACH 08/07/2019 Services $34,231.36 

ACH 08/14/2019 Services $13,890.90 

ACH 08/21/2019 Services $33,061.26 

ACH 08/28/2019 Services $12,190.81 

ACH 09/04/2019 Services $30,719.07 

ACH 09/11/2019 Services $8,498.58 

ACH 09/18/2019 Services $34,082.65 

ACH 09/25/2019 Services $6,696.41 

ACH 10/03/2019 Services $31,920.54 

ACH 10/09/2019 SeNices $9,873.87 

ACH 10/16/2019 Serv·ces $31,366.98 

ACH 10/24/2019 Services $7,929.84 

SUBTOTAL $258,805.38 

ECHO INDUSTRIES 
PO BOX568 
PRICE, UT 84501 226485 08/13/2019 Suppl iers or vendors $19,588.61 

226987 08/19/2019 Suppliers or vendors $5,242.64 

231598 10/18/2019 Suppliers or vendors $16,495.96 

SUBTOTAL $41,327.21 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 105 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Flllng for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

ECKOINC 
P.O. BOX448 
NORTH TAZEWELL, VA 24630 ACH 08/07/2019 Suppl" ers or vendors $24,308.66 

ACH 08/19/2019 Suppl ers or vendors $38,015.81 

231528 10/16/2019 Suppl ers or vendors $27,050.00 

231529 10/16/2019 Suppllers or vendors $2,500.00 

SUBTOTAL $91,874.47 

ECOM AMERICA L TO 
1628 OAKBROOK OR 
GAINESVILLE, GA 30507 ACH 08/07/2019 Suppliers or vendors $257.91 

SUBTOTAL $257.91 

EDOC SYSTEM GROUP 
400-1208 WHARF STREET 
VICTORIA, BC V8W 3B9 
CANADA 227614 08/23/2019 Suppliers or vendors $50,770.40 

SUBTOTAL $50,770.40 

EDWARD THOMAS MORROW-MORROW 
HEIRSHI 
125 GRANVILLE SQUARE, SUITE 400 
MORGANTOWN, WV 26501 ACH 10/08/2019 Services $33,340.00 

SUBTOTAL $33,340.00 

EDWARDS PUMP LLC 
PO BOX425 
CARMI, IL 62821 227486 08/23/2019 Suppliers or vendors $1,268.21 

229467 09/20/2019 Suppliers or vendors $51.38 

231070 10/11/2019 Suppliers or vendors $194.78 

SUBTOTAL $1,514.37 

EFTPS • DIRECT PAYMENT 
ALBION RD 
LINCOLN, RI 02865 ACH 07/31/2019 Other• Regulatory/Tax $6,600.30 

ACH 08/14/2019 Other• Regulatory/Tax $690,000.00 

ACH 08/26/2019 Other• Regulatory/Tax $55,524.09 

ACH 08/29/2019 Other• Regulatory/Tax $569,000.00 

ACH 09/16/2019 Other• Regulatory/Tax $861,000.00 

ACH 09/26/2019 Other• Regulatory/Tax $3,202.67 

ACH 09/27/2019 Other• Regulatory/Tax $604,000.00 

ACH 09/30/2019 Other• Regulatory/Tax $516,000.00 

ACH 10/11/2019 Other• Regulatory/Tax $147,000.00 

ACH 10/17/2019 Other - Regulatory/Tax $17,220.00 

SUBTOTAL $3,469,547.06 

EFTPS - INTERNAL REVENUE SERVICE 
32425TH ST 
OGDEN, UT 84401 ACH 07/31/2019 Other• Regulatory/Tax $2,565.15 

ACH 08/14/2019 Other - Regulatory/Tax $60,000.00 

ACH 08/29/2019 Other - Regulatory/Tax $15,000.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 106 of 370 

Debtor Name: Murray Energy Corporation Casa Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Flllng for Bankruptcy 

Part 2, Question 3: Certa•n payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

EFTPS • INTERNAL REVENUE SERVICE 
32425TH.ST 
OGDEN, UT 84401 ACH 09/16/2019 Other• Regulatory/Tax $125,000.00 

ACH 09/27/2019 Other · Regulatory/Tax $73,000.00 

ACH 09/30/2019 Other • Regulatory/Tax $50,000.00 

ACH 10/11/2019 Other - Regulatory/Tax $52,500.00 

SUBTOTAL $378,065.15 

EIS ENVIROMENTAL & ENGINEERING 
CONS 
31 NORTH MAIN STREET 
HELPER, UT 84526 ACH 08/19/2019 Suppliers or vendors $1,500.00 

ACH 08/30/2019 Suppliers or vendors $9,482.50 

ACH 09/13/2019 Suppliers or vendors $3,617.60 

230511 10/07/2019 Suppliers or vendors $2,665.95 

SUBTOTAL $17,266.05 

ELEANOR F. WRIGHT 
1153 SOUTH MAIN STREET APT: H-2 
GREENVILLE, MS 38701 227477 08/23/2019 Other - Royalty $162.43 

229988 09/26/2019 Other - Royalty $143.58 

SUBTOTAL $306.01 

ELEANOR P. TAYLOR MASTIN 
244 TAHOMA ROAD 
LEXINGTON. KY 40503 227449 08/23/2019 Other - Royalty $236.64 

229963 09/26/2019 Other - Royalty $246.45 

SUBTOTAL $483.09 

ELECTRO CHEMICAL DEVICES INC 
1500 N. KELLOGG DRIVE 
ANAHEIM, CA 92807 228403 09/06/2019 Suppliers or vendors $2,021.37 

SUBTOTAL $2,021.37 

ELEMENT FLEET CORPORATION 
5924 COLLECTIONS CENTER DRIVE 
CHICAGO, IL 60693 225465 08/02/2019 Suppliers or vendors $124.88 

SUBTOTAL $124.88 

ELIZABETH REYNOLDS CARR 
CO-TRUSTEE 
195 CARR LANE 
RICHMOND, KY 40475 227445 08/23/2019 Other - Royalty $117.66 

229962 09/26/2019 Other - Royalty $133.75 

SUBTOTAL $251.41 

ELLEN G. TAYLOR 
24586 HARBOUR VIEW DR. 
PONTE VEDRA BEACH, FL 32082 229960 09/26/2019 Other - Royalty $184.24 

SUBTOTAL $184.24 

ELLER & ASSOCIATES, INC. 
6335 MITCH HAVEN DRIVE 
BETHEL PARK, PA 15102 225988 08/13/2019 Suppliers or vendors $1,063.80 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 107 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

ELLER &ASSOCIATES, INC. 
6335 MITCH HAVEN DRIVE 
BETHEL PARK, PA 15102 225989 08/13/2019 Suppliers or vendors $8,516.15 

225990 08/13/2019 Suppliers or vendors $350.00 

230931 10/11/2019 Suppliers or vendors $21,200.10 

SUBTOTAL $31,130.05 

ELM GROVE DODGE INC 
2538 NATIONAL ROAD 
WHEELING, WV 26003 225356 08/02/2019 Suppliers or vendors $6,293.78 

225357 08/02/2019 Suppliers or vendors $673.03 

226650 08/19/2019 Suppliers or vendors $1,117.78 

228273 09/06/2019 Suppliers or vendors $1,259.76 

229275 09/20/2019 Suppliers or vendors $5,158.44 

229276 09/20/2019 Suppliers or vendors $105.84 

230899 10/11/2019 Suppliers or vendors $649.00 

230900 10/11/2019 Suppliers or vendors $6,145.55 

SUBTOTAL $21,403.18 

EMERY TELCOM 
PO BOX 629 
ORANGEVILLE, UT 84537 227345 08/23/2019 Other - Utilities $885.79 

Credit Card 08/27/2019 Other - Utilities $1,266.69 

Credi! Card 09/19/2019 Other - Utilities $1,271.77 

229942 09/26/2019 Other - Utilities $885.79 

Credit Card 10/18/2019 Other - Utilities $1,273.35 

SUBTOTAL $5,583.39 

EMORY ROTHENBUHLER & SONS, INC 
47126 SUNFISH CREEK RD. 
BEALLSVILLE, OH 43716 226614 08/19/2019 Services $4,447.78 

227288 08/23/2019 Services $6,453.02 

227289 08/23/2019 Services $12,984.70 

230332 10/04/2019 Services $3,074.80 

230446 10/07/2019 Services $9,256.11 

230790 10/09/2019 Services $2,142.00 

231494 10/16/2019 Services $5,845.00 

SUBTOTAL $44,203.41 

EMORY ROTHENBUHLER & SONS, LTD 
47126 SUNFISH CREEK ROAD 
BEALLSVILLE, OH 43716 226677 08/19/2019 Suppliers or vendors $333,217.59 

230512 10/07/2019 Suppliers or vendors $579,650.40 

SUBTOTAL $912,867.99 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 108 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Data Reason For Payment Amount Paid 
Number 

ENCINA EQUIPMENT FINANCE SPV LLC 
83 WOOSTER HEIGHTS ROAD SUITE 
125 
DANBURY, CT 06810 ACH 08/01/2019 Suppliers or vendors $367,032.35 

ACH 09/03/2019 Suppliers or vendors $367,032.35 

ACH 10/02/2019 Suppliers or vendors $367,032.35 

SUBTOTAL $1,101,097.05 

ENVIRO TECHNOLOGIES INC 
544 GREENTREE ROAD 
KITTANNING, PA 16201 226016 08/13/2019 Suppliers or vendors $4,763.90 

227350 08/23/2019 Suppliers or vendors $396.30 

227351 08/23/2019 Suppliers or vendors $2,449.05 

229340 09/20/2019 Suppliers or vendors $1,352.00 

SUBTOTAL $8,961.25 

ENVIRONMENTAL SYSTEMS RESEARCH 
INST 
PO BOX 741076 
LOS ANGELES, CA 90074-1076 228370 09/06/2019 Suppliers or vendors $1,500.00 

SUBTOTAL $1,500.00 

ENVIROSERVE INC. 
PO BOX 413070 
SALT LAKE CITY, UT 84141-3070 228525 09/06/2019 Suppliers or vendors $3,026.25 

SUBTOTAL $3,026.25 

ENVIRSYS LLC 
8843 S IRIS CT 
LITTLETON, CO 80128 ACH 08/30/2019 Services $2,150.00 

SUBTOTAL $2,150.00 

ERNST & YOUNG 
PITTSBURGH NATNL BANK 
PO BOX 640382 
PITTSBURGH, PA 15264-0382 ACH 10/07/2019 Suppliers or vendors $400,000.00 

ACH 10/11/2019 Suppliers or vendors $221,321.00 

SUBTOTAL $621,321.00 

ESAB WELDING & CUTTING PRODUCTS 
PO BOX 417540 
BOSTON, MA 02241-7540 226544 08/13/2019 Suppliers or vendors $7,139.49 

SUBTOTAL $7,139.49 

EVA LOU YOHO AND 
WILLIAM J YOHO 
691 FLAGGY MEADOW ROAD 
MANNINGTON, WV 26582 229724 09/20/2019 Suppliers or vendors $135,000.00 

SUBTOTAL $135,000.00 

EVANSVILLE BOLT & NUT 
1701 EAST COLUMBIA STREET 
EVANSVILLE, IN 47711 226926 08/19/2019 Suppliers or vendors $3,200.43 

SUBTOTAL $3,200.43 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 109 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before fi ling this case 

Creditor Name & Address 

EVAPAR 
9000 N. KENTUCKY AVE 
EVANSVILLE, IN 47725-1396 

EVELYN P BANE 
11549 FORK RIDGE ROAD 
GLEN EASTON, WV 26039 

EVERETT E HIGGINS 
POBOX9 
SMITHFIELD, WV 26437 

EVOLUTION AUTOMA TtON INC 
660 COCHRAN MILL ROAD 
JEFFERSON HILLS, PA 15025 

FABIAN VANCOTT 
215 SOUTH STATE STREET SUITE 1200 
SALT LAKE CITY, UT 84111-2323 

FASICK MINING INC OBA 
FABICK MINING UNDERGROUND 
PO BOX 952121 
ST LOUIS, MO 63195-2121 

FAIRMONT LODGING LLC 
HOLIDAY INN EXPRESS & SUITES 
2256 LANDING LANE 
FAIRMONT, WV 26554 

FAIRMONT STATE UNIVERSITY 
1201 LOCUST AVE 

Check or Wire 
Number 

ACH 

229580 

228547 

228143 

ACH 

228133 

225466 

227640 

231254 

FAIRMONT, WV 26554 226757 

FALLOWFIELD TWP. TAX COLLECTOR 
9 MEMORIAL DRIVE 
CHARLEROI, PA 15022 226697 

Payment Date 

09/13/2019 

09/20/2019 

09/06/2019 

08/28/2019 

10/25/2019 

08/28/2019 

08/02/2019 

08/23/2019 

10/11/2019 

08/19/2019 

08/19/2019 
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Reason For Payment 

Suppliers or vendors 

SUBTOTAL 

Other - Royalty 

SUBTOTAL 

Sup pr ers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Services 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Services 

Services 

Services 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Other• Regulatory/Tax 

SUBTOTAL 

Amount Paid 

$1,053.85 

$1,053.85 

$130.38 

$130.38 

$2,000.00 

$2,000.00 

$17,793.63 

$17,793.63 

$52,462.19 

$52,462.19 

$20,296.46 

$20,296.46 

$142.60 

$330.00 

$908.60 

$1,381.20 

$2,100.00 

$2,100.00 

$132.73 

$132.73 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 110 of 370 

Debtor Name: Murray Energy Corporal on Case Number: 19-57017 {JEH) 

Statement of Flnanclal Affairs for Non-Individuals Flllng for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

FARNHAM & PFILE COMPANY INC 
1200 MARONDA WAY STE 403B 
MONESSEN, PA 15062-1079 226188 08/13/2019 Suppliers or vendors $2,555.16 

226461 09/06/2019 Suppliers or vendors $7,394.11 

229577 09/20/2019 Suppliers or vendors $2,645.16 

230692 10/07/2019 Suppliers or vendors $7,394.11 

SUBTOTAL $19,988.54 

FASTFOX COURIER SERVICE 
POBOX61 
MARION, IL 62959 226723 08/19/2019 Services $12,350.00 

229429 09/20/2019 Services $2,395.00 

SUBTOTAL $14,745.00 

FAUPEL FAMILY TRUST 
POBOX22319 
LEXINGTON, KY 40522 227440 08/23/2019 Other - Royalty $452.21 

229956 09/26/2019 Other - Royalty $483.35 

SUBTOTAL $935.56 

FAYEEBROWN 
41400 MT. HOREB RD. 
BETHESDA, OH 43719 228501 09/06/2019 Suppliers or vendors $3,000.00 

SUBTOTAL $3,000.00 

FAYETTE PARTS SERVICE - NAPA 
PO BOX 645174 
PITTSBURGH, PA 15264-5174 ACH 08/30/2019 Suppliers or vendors $2,588.67 

ACH 09/13/2019 Suppliers or vendors $858.99 

SUBTOTAL $3,447.66 

FE GENERATION CORP 
POBOX3687 
AKRON, OH 44309-3687 229714 09/20/2019 Suppliers or vendors $10,000.00 

231269 10/11/2019 Suppliers or vendors $10,000.00 

Wire 10/28/2019 Suppliers or vendors $40,000.00 

SUBTOTAL $60,000.00 

FEDEX CUSTOM CRITICAL 
PO BOX 645135 
PITTSBIRGH, PA 15264-5135 226766 08/19/2019 Services $2,179.74 

SUBTOTAL $2,179.74 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 111 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals F111ng for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

FEDEX FREIGHT WEST 
PO BOX 10306 
PALATINE, IL 60055-0306 225370 08/02/2019 Services $208.15 

226018 08/13/2019 Services $1,458.43 

226678 08/19/2019 Services $1,450.42 

227353 08/23/2019 Services $207.98 

228297 09/06/2019 Services $1,017.28 

229342 09/20/2019 Services $690.39 

230513 10/07/2019 Services $669.67 

230966 10/11/2019 Services $1,108.58 

SUBTOTAL $6,810.90 

FEDEX FREIGHT 
PO BOX 223125 
PITTSBURGH, PA 15251-2125 225402 08/02/2019 Services $579.72 

225403 08/02/2019 Services $199.48 

228363 09/06/2019 Services $207.98 

230564 10/07/2019 Services $319.59 

SUBTOTAL $1,306.77 

FEDEX 
PO BOX 371461 
PITTSBURGH, PA 15250-7461 225401 08/02/2019 Services $3,859.62 

226081 08/13/2019 Services $113.12 

226082 08/13/2019 Services $2,024.43 

227415 08/23/2019 Services $5,176.05 

228358 09/06/2019 Services $30.60 

228359 09/06/2019 Services $950.14 

228360 09/06/2019 Services $3,000.87 

229425 09/20/2019 Services $348.77 

229426 09/20/2019 Services $5,194.29 

230562 10/07/2019 Services $200.57 

230563 10/07/2019 Services $6,501.11 

231035 10/11/2019 Services $172.03 

231036 10/11/2019 Services $3,190.71 

SUBTOTAL $30,762.31 

FEIRICH MAGER GREEN RYAN 
2001 WEST MAIN ST 
PO BOX 1570 
CARBONDALE, IL 62903-1570 225993 08/13/2019 Services $3,212.01 

229306 09/20/2019 Services $1,612.60 

SUBTOTAL $4,824.61 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 112 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH} 

Statement of Flnanclal Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Data Reason For Payment Amount Paid 
Number 

FEMCO HOLDINGS LLC 
FEMCO MACHINE 
1000 GAMMA DRIVE, SUITE 600 
PITTSBURGH, PA 15238 227206 08/19/2019 Suppliers or vendors $3,415.04 

SUBTOTAL $3,415.04 

FENNER DUNLOP AMERICAS 
PO BOX 347625 
PITTSBURGH, PA 15251-4625 226974 08/19/2019 Suppliers or vendors $8,715.14 

226975 08/19/2019 Suppliers or vendors $25,498.50 

226976 08/19/2019 Suppliers or vendors $44,799.78 

226977 08/19/2019 Suppliers or vendors $51,552.99 

227913 08/28/2019 Suppliers or vendors $13,297.35 

227914 08/28/2019 Suppliers or vendors $20,177.94 

228850 09/06/2019 Suppliers or vendors $15,383.58 

231511 10/16/2019 Suppliers or vendors $21,960.03 

SUBTOTAL $201,385.31 

FIFTH THIRD MCCF 
ACH 08/20/2019 Services $2,562.31 

ACH 09/20/2019 Services $2,562.31 

SUBTOTAL $5,124.62 

FILTER SERVICE AND TESTING CORP 
PO BOX 1466 
PRICE, UT 84501 229136 09/13/2019 Suppliers or vendors $38,748.37 

SUBTOTAL $38,748.37 

FIRST ENERGY SOLUTIONS 
CORPORATION 
PO BOX3622 
AKRON, OH 44309 ACH 08/15/2019 Other - Utilities $11,401,875.12 

SUBTOTAL $11,401,875.12 

FKC-LAKESHORE 
1695 ALLEN ROAD 
PO BOX6690 
EVANSVILLE, IN 47719 226486 08/13/2019 Suppliers or vendors $234,950.20 

228860 09/06/2019 Suppliers or vendors $117,475.10 

230369 10/04/2019 Suppliers or vendors $11,898.99 

230370 10/04/2019 Suppliers or vendors $8,250.00 

230371 10/04/2019 Suppliers or vendors $44.00 

230372 10/04/2019 Suppliers or vendors $21,592.56 

230373 10/04/2019 Suppliers or vendors $139,697.50 

231406 10/11/2019 Suppliers or vendors $3,966.33 

231407 10/11/2019 Suppliers or vendors $357,399.82 

SUBTOTAL $895,274.50 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 113 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

CredHor Name & Address Check or Wire 
Payment Data Reason For Payment Amount Paid Number 

FLAHERTY SENSABAUGH BONASSO 
PLLC 
PO BOX3843 
CHARLESTON, WV 25338 226204 08/13/2019 Services $1,035.50 

229628 09/20/2019 Services $74.33 

ACH 10/25/2019 Services $7,905.88 

SUBTOTAL $9,015.71 

FLORIAN TURNER BENSON 
1998 BELLE AVENUE 
SAN CARLOS, CA 94070 227468 08/23/2019 Other - Royalty $160.68 

SUBTOTAL $160.68 

FLSMIDTH INC • 
CHARLESTON OPERATIONS 
16002 WINFIELD ROAD 
FRAZIERS BOTTOM, WV 25082 ACH 09/13/2019 Suppliers or vendors $180,866.23 

SUBTOTAL $180,866.23 

FLSMIDTH INC 
DEPT. 3252 
PO BOX 123252 
DALLAS, TX 75312-3252 227040 08/19/2019 Suppliers or vendors $3,289.98 

227962 08/28/2019 Suppliers or vendors $45,520.00 

228894 09/06/2019 Suppliers or vendors $2,326.61 

228895 09/06/2019 Suppliers or vendors $45,000.00 

228896 09/06/2019 Suppliers or vendors $364.58 

228897 09/06/2019 Suppliers or vendors $100,988.82 

231646 10/18/2019 Suppliers or vendors $2,720.64 

SUBTOTAL $200,210.63 

FLSMIDTH INC 
TUCSON OPERATIONS DEPT 3252 
PO BOX 123252 
DALLAS, TX 75312-3252 227181 08/19/2019 Suppliers or vendors $6,938.64 

SUBTOTAL $6,938.64 

FLUID COMPONENT SERVICES 
A DIVISION OF RG INDUSTRIES, INC. 
PO BOX62744 
BALTIMORE, MD 21264 226942 08/19/2019 Suppliers or vendors $12,752.00 

226943 08/19/2019 Suppliers or vendors $3,772.00 

226944 08/19/2019 Suppliers or vendors $14,625.90 

227876 08/28/2019 Suppliers or vendors $391.00 

227877 08/28/2019 Suppliers or vendors $2,720.00 

228791 09/06/2019 Suppliers or vendors $1,174.00 

SUBTOTAL $35,434,90 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 114 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

FORESTRY SUPPLIERS, INC. 
205 WEST RANKIN STREET 
PO BOX8397 
JACKSON, MS 39284 228298 09/06/2019 Suppliers or vendors $720.30 

SUBTOTAL $720.30 

FORQUER CONTRACTING 
PO BOX 123 
PENTRESS, WV 26544-0123 225815 08/05/2019 Suppliers or vendors $69,300.00 

227169 08/19/2019 Suppliers or vendors $24,387.50 

227170 08/19/2019 Supplrers or vendors $11,288.75 

227171 08/19/2019 Suppliers or vendors $19,183.50 

228092 08/28/2019 Suppliers or vendors $1,000.00 

228093 08/28/2019 Suppliers or vendors $11,700.00 

228094 08/28/2019 Suppliers or vendors $47,766.00 

228095 08/28/2019 Suppliers or vendors $40,250.00 

229157 09/18/2019 Suppliers or vendors $47,469.00 

230047 09/27/2019 Suppliers or vendors $2,000.00 

230048 09/27/2019 Suppliers or vendors $22,991.00 

230049 09/27/2019 Suppliers or vendors $32,400.00 

230050 09/27/2019 Suppliers or vendors $42,175.00 

230422 10/04/2019 Suppliers or vendors $25,000.00 

230426 10/07/2019 Suppliers or vendors $40,816.00 

230427 10/07/2019 Suppliers or vendors $60,553.70 

231478 10/11/2019 Suppliers or vendors $77,750.00 

SUBTOTAL $576,030.45 

FORT MASON MACHINE COMPANY 
PO BOX 729 
MASONTOWN, PA 15461 227158 08/19/2019 Suppliers or vendors $3,250.00 

228998 09/06/2019 Suppliers or vendors $2,750.00 

SUBTOTAL $6,000.00 

FOURT INDUSTRIAL SUPPLIES INC 
1761 W UNIVERSITY DR., STE 142 
TEMPE, AZ. 85281 228157 08/28/2019 Suppliers or vendors $5,000.00 

SUBTOTAL $5,000.00 

FP MAILING SOLUTIONS 
FRANCOTYP-POSTALIA, INC. 
P.O. BOX 157 
BEDFORD PARK, IL 60499-0157 ACH 08/19/2019 Suppliers or vendors $81.00 

SUBTOTAL $81.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 115 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers lo creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

FRANCES ALKIRE 
38461 SR 684 
POMEROY, OH 45769 225855 08/05/2019 Other - Royalty $2.24 

229052 09/10/2019 Other - Royalty $2.52 

SUBTOTAL $4.76 

FRANCES GREEN SWINK 
6615 SOUTH IRBY STREET 
EFFINGHAM, SC 29541 227485 08/23/2019 Other - Royalty $162.41 

229997 09/26/2019 Other - Royalty $143.59 

SUBTOTAL $306.00 

FRANCES POSTLETWA1T 
517 POGUE RUN RD 
BURTON, WV 26562 225474 08/02/2019 Suppliers or vendors $16,370.00 

SUBTOTAL $16,370.00 

FRANCIS ENTERPRISES INC 
POBOX2284 
WESTOVER, WV 26502-2284 226988 08/19/2019 Suppliers or vendors $12,974.93 

226989 08/19/2019 Suppliers or vendors $363.83 

227925 08/28/2019 Suppliers or vendors $12,294.70 

SUBTOTAL $25,633.46 

FRANCO A PINACCHIO 
125 RANDALL AVE. 
FOLLANSBEE, WV 26037 229851 09/23/2019 Suppliers or vendors $71,250.00 

SUBTOTAL $71,250.00 

FRANK H. FERREL 
OBA SOCRATES SOLUTIONS 
57460 PINCH RUN ROAD 
BELLAIRE, OH 43906 225439 08/02/2019 Suppliers or vendors $4,260.00 

226169 08/13/2019 Suppliers or vendors $2,240.00 

228434 09/06/2019 Suppliers or vendors $2,690.00 

229550 09/20/2019 Suppliers or vendors $1,120.00 

229551 09/20/2019 Suppliers or vendors $2,130.00 

230673 10/07/2019 Suppliers or vendors $2,130.00 

230674 10/07/2019 Suppliers or vendors $3,810.00 

231148 10/11/2019 Suppliers or vendors $1,570.00 

231149 10/11/2019 Suppliers or vendors $1,680.00 

SUBTOTAL $21,630.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 116 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

FRANK RAMOS 
41.4 PARKWAY AVE. 
MONESSEN, PA 15062 226821 08/19/2019 Services $1,080.00 

228494 09/06/2019 Services $1,680.00 

229642 09/20/2019 Services $810.00 

230717 10/07/2019 Services $2,250.00 

231222 10/11/2019 Services $1,350.00 

SUBTOTAL $7,170.00 

FRANKES WOOD PRODUCTS INC 
825 COLLINS AVE. 
MARYSVILLE, OH 43040 227201 08/19/2019 Suppliers or vendors $3,071.68 

231582 10/17/2019 Suppliers or vendors $2,504.68 

SUBTOTAL $5,576.36 

FRANKLIN COUNTY TITLE CO INC. 
106 WEST MAIN STREET, PO BOX 577 
BENTON, IL 62812 230769 10/07/2019 Suppliers or vendors $1,353.00 

SUBTOTAL $1,353.00 

FREEPORT GAS COAL COMPANY 
TRUST 
5301 GRANT AVE, SUITE 100 
CLEVELAND, OH 44125 229609 09/20/2019 Other - Royalty $1,000.00 

SUBTOTAL $1,000.00 

FREEPORT TERMINALS INC 
POBOX29 
BUTLER, PA 16003-0029 225445 08/02/2019 Suppliers or vendors $2,000.00 

SUBTOTAL $2,000.00 

FREEPORT TOWNSHIP COLLECTOR 
860 GOLDEN OAKS ROAD 
NEW FREEPORT, PA 15352 229639 09/20/2019 Other• Regulatory/Tax $51,109.63 

SUBTOTAL $51,109.63 

FREMER RECLAMATION, INC. 
1915 FERMANTOWN RD 
BROCKWAY, PA 15824 230913 10/11/2019 Suppliers or vendors $39,500.00 

SUBTOTAL $39,500.00 

FREY LUMBER & PALLET CORP 
2883 MORGANTOWN RD 
SMITHFIELD, PA 15478 227160 08/19/2019 Suppliers or vendors $7,261.50 

227161 08/19/2019 Suppliers or vendors $11,025.00 

227162 08/19/2019 Suppliers or vendors $18,512.40 

231621 10/18/2019 Suppliers or vendors $25,745.84 

SUBTOTAL $62,544.74 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 117 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

FRITZ-RUMER-COOKE CO INC 
PO BOX07884 
COLUMBUS, OH 43207 227146 08/19/2019 Suppliers or vendors $10,373.39 

228067 08/28/2019 Suppliers or vendors $1,643.50 

230072 10/02/2019 Suppliers or vendors $89,593.50 

SUBTOTAL $101,610.39 

FRONTIER COMMUNICATIONS 
ATTN:SPB 
PO BOX 639406 
CINCINNATI, OH 45263-9406 231268 10/11/2019 Other - Utilities $8,990.00 

SUBTOTAL $8,990.00 

FRONTIER WEST VIRGINIA 
ATTN:ACCESS BILLING 
PO BOX 639459 
CINCINNATI, OH 45263-9459 225444 08/02/2019 Other • Utilities $239.62 

228470 09/06/2019 Other • Utilities $1,150.28 

230187 10/03/2019 Other - Utilities $1,150.28 

SUBTOTAL $2,540.18 

FRONTIER 
PO BOX20550 
ROCHESTER, NY 14602-0550 Credit Card 09/19/2019 Other - Utilities $138.98 

SUBTOTAL $138.98 

FRONTIER 
PO BOX 740407 
CINCINNATI, OH 45274-0407 227597 08/23/2019 Other - Utilities $29,647.39 

227598 08/23/2019 Other • Utilities $1,574.22 

Credit Card 08/27/2019 Other • Utilities $1,292.41 

Credit Card 08/28/2019 Other - Utilities $2,354.57 

228497 09/06/2019 Other - Utilities $1,609.47 

Credit Card 09/19/2019 Other - Utilities $4,792.79 

231225 10/11/2019 Other - Utilities $26,823.57 

231226 10/11/2019 Other - Utilities $1,574.22 

Credit Card 10/18/2019 Other - Utilities $3,294.43 

SUBTOTAL $72,963.07 

FROST BROWN TODD, LLC 
PO BOX5716 
CINCINNATI, OH 42501-5716 229280 09/20/2019 Services $22,404.00 

230481 10/07/2019 Services $32,463.50 

230904 10/11/2019 Services $7,383.00 

SUBTOTAL $62,250.50 

FUCHS LUBRICANTS CO. 
PO BOX 71735 
CHICAGO, IL 60694-1735 226617 08/19/2019 Suppliers or vendors $4,769.62 

226857 08/19/2019 Suppliers or vendors $72,475.10 

226858 08/19/2019 Suppliers or vendors $71,349.48 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 118 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-lndlvlduals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

FUCHS LUBRICANTS CO. 
PO BOX 71735 
CHICAGO, IL 60694-1735 226859 08/19/2019 Suppliers or vendors $2,412.00 

226860 08/19/2019 Suppliers or vendors $15,471.68 

226861 08/19/2019 Suppliers or vendors $23,324.50 

226862 08/19/2019 Suppliers or vendors $2,184.00 

226863 08/19/2019 Suppliers or vendors $30,004.87 

226864 08/19/2019 Suppliers or vendors $48,726.62 

226865 08/19/2019 Suppliers or vendors $623.84 

227767 08/28/2019 Suppliers or vendors $54,194.76 

227768 08/28/2019 Suppliers or vendors $103,306.95 

227769 08/28/2019 Suppliers or vendors $2,873.52 

227770 08/28/2019 Suppliers or vendors $16,186.80 

227771 08/28/2019 Suppliers or vendors $17,489.10 

227772 08/28/2019 Suppliers or vendors $1,092.00 

227773 08/28/2019 Suppliers or vendors $530.75 

227774 08/28/2019 Suppliers or vendors $31,754.54 

227775 08/28/2019 Suppliers or vendors $20,824.50 

227776 08/28/2019 Suppliers or vendors $1,597.20 

229860 09/25/2019 Suppliers or vendors $3,210.90 

229861 09/25/2019 Suppliers or vendors $133,708.02 

229862 09/25/2019 Suppliers or vendors $241,487.32 

229863 09/25/2019 Suppliers or vendors $119,097.20 

229864 09/25/2019 Suppliers or vendors $128,450.29 

229865 09/25/2019 Suppliers or vendors $95,803.56 

229866 09/25/2019 Suppliers or vendors $4,594.80 

229867 09/25/2019 Suppliers or vendors $5,460.00 

229868 09/25/2019 Suppliers or vendors $135,922.45 

229869 09/25/2019 Suppliers or vendors $128,588.93 

229870 09/25/2019 Suppliers or vendors $1,032.10 

229871 09/25/2019 Suppliers or vendors $3,276.35 

229872 09/25/2019 Suppliers or vendors $10,167.90 

229873 09/25/2019 · Suppliers or vendors $4,048.20 

231355 10/11/2019 Suppliers or vendors $3,502.80 

231356 10/11/2019 Suppliers or vendors $100,568.86 

231357 10/11/2019 Suppliers or vendors $46,433.40 

231358 10/11/2019 Suppliers or vendors $64,661.70 

231359 10/11/2019 Suppliers or vendors $44,700.00 

231360 10/11/2019 Suppliers or vendors $50,239.14 

231361 10/11/2019 Suppliers or vendors $441.00 

231362 10/11/2019 Suppliers or vendors $69,037.28 

231363 10/11/2019 Suppliers or vendors $23,291.48 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 119 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before frnng this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

FUCHS LUBRICANTS CO. 
PO BOX 71735 
CHICAGO, IL 60694-1735 231364 10/11/2019 Suppliers or vendors $18,117.90 

231658 10/22/2019 Suppliers or vendors $66.68 

231659 10/22/2019 Suppliers or vendors $14,928.20 

231660 10/22/2019 Suppliers or vendors $123,079.80 

231661 10/22/2019 Suppliers or vendors $4,527.50 

231662 10/22/2019 Suppliers or vendors $24,913.23 

231663 10/22/2019 Suppliers or vendors $11,659.02 

231664 10/22/2019 Suppliers or vendors $2,210.20 

231665 10/22/2019 Suppliers or vendors $39,513.36 

231666 10/22/2019 Suppliers or vendors $81,246.49 

231667 10/22/2019 Suppliers or vendors $1,740.00 

231668 10/22/2019 Suppliers or vendors $1,038.40 

SUBTOTAL $2,261,956.29 

FUTURE FUND BOARD OF GUARDIANS 
46226 NATIONAL ROAD 
ST.CLAIRSVILLE, OH 43950 ACH 09/09/2019 Suppliers or vendors $22,782.50 

SUBTOTAL $22,782.50 

FYDA FREtGHTLINER PITTSBURGH INC 
20 FYDA DRIVE 
CANNONSBURG, PA 15317 226803 08/19/2019 Suppliers or vendors $212.48 

230693 10/07/2019 Suppliers or vendors $46.55 

SUBTOTAL $259.03 

GAi CONSULTANTS iNC 
385 E WATERFRONT DRIVE 
PITTSBURGH, PA 15120 225424 08/02/2019 Services $3,945.00 

227522 08/23/2019 Services $325.00 

SUBTOTAL $4,270.00 

GALLO EQUIPMENT COMPANY 
11835 SOUTH AVENUE 0 
CHICAGO, IL 60617 225682 08/05/2019 Suppliers or vendors $13,000.00 

225683 08/05/2019 Suppliers or vendors $1,064.84 

SUBTOTAL $14,064.84 

GARRETT AND AMY O'NEIL 
BERRY, 
KESSLER,CRUTCHFIELD,TAYLOR,G 
9860 FORK RIDGE ROAD 
GLEN EASTON, WV 26039 228172 08/30/2019 Suppliers or vendors $212,500.00 

SUBTOTAL $212,500.00 

GARY FASSLER 
DECKHAND MANUAL 
PO BOX343 
TITUSVILLE, NJ 08560-1824 227607 08/23/2019 Suppliers or vendors $437.00 

SUBTOTAL $437.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 120 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-lndlvlduals Flllng for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

GATES SUPPLY COMPANY 
363 RAGLAND RD 
BECKLEY, WV 25801 228982 09/06/2019 Suppliers or vendors $27.15 

231572 10/17/2019 Suppliers or vendors $676.24 

231618 10/18/2019 Suppliers or vendors $513.91 

SUBTOTAL $1,217.30 

GAYDOS & TURNER PLLC 
POBOX585 
KINGWOOD, WV 26537 226267 08/13/2019 Services $1,175.00 

231263 10/11/2019 Services $9,306.36 

ACH 10/25/2019 Services $6,103.00 

SUBTOTAL $16,584.36 

GEMINI VALVE SALES & SERVICE 
2 OTTER COURT 
RAYMOND, NH 03077 228544 09/06/2019 Suppliers or vendors $729.39 

SUBTOTAL $729.39 

GENCO MINE SERVICE 
PO BOX581 
HUNTINGTON, UT 84528-1002 226487 08/13/2019 Suppliers or vendors $1,524.63 

226990 08/19/2019 Suppliers or vendors $38,005.88 

227926 08/28/2019 Suppliers or vendors $11,056.57 

SUBTOTAL $50,587.08 

GENE JEFFERS 
32076 WOODYARD ROAD 
ALBANY, OH 45710 225869 08/05/2019 Other - Royalty $79.90 

229065 09/10/2019 Other - Royalty $77.07 

230581 10/07/2019 Other - Royalty $58.60 

SUBTOTAL $215.57 

GENERAL PRODUCTS & SUPPLY INC. 
101 TECHNOLOGY LANE 
EXPORT, PA 15632 228068 08/28/2019 Suppliers or vendors $316.76 

228069 08/28/2019 Suppliers or vendors $997.67 

228070 08/28/2019 Suppliers or vendors $4,448.48 

228983 09/06/2019 Suppliers or vendors $19,600.00 

228984 09/06/2019 Suppliers or vendors $11,356.50 

SUBTOTAL $36,719.41 

GENERAL TIRE SALES 
465 NORTH 2ND AVENUE 
MIDDLEPORT, OH 45760 231043 10/11/2019 Suppliers or vendors $882.70 

SUBTOTAL $882.70 

GEORGE E RECTOR 
71382 SHARON ROAD 
BRIDGEPORT, OH 43912 226251 08/13/2019 Services $3,593.48 

226836 08/19/2019 Services $3,595.80 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 121 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors with"n 90 days before fi~ng this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

GEORGE E RECTOR 
71382 SHARON ROAD 
BRIDGEPORT, OH 43912 228526 09/06/2019 Services $1,577.72 

229692 09/20/2019 Services $2,962.16 

231249 10/11/2019 Services $1,568.44 

SUBTOTAL $13,297.60 

GEOSHACK OHIO LLC 
PO BOX 224199 
DALLAS, TX 75222-4199 229343 09/20/2019 Suppliers or vendors $16,209.99 

SUBTOTAL $16,209.99 

GERARD SPINNER 
OBA E & G CONSTRUCTION 
18067 DEER TRAIL 
HILLSBORO, IL 62049 226227 08/13/2019 Services $13,980.00 

226823 08/19/2019 Services $13,995.00 

231227 10/11/2019 Services $34,170.00 

229649 10/24/2019 Services $27,960.00 

SUBTOTAL $90,105.00 

GILMAN KIRK 
2125 ACKLEY PLACE 
COLUMBUS, OH 43219 225876 08/05/2019 Other - Royalty $59.10 

229072 09/10/2019 Other - Royalty $57.43 

230588 10/07/2019 Other - Royalty $58.60 

SUBTOTAL $175.13 

GILMORE TOWNSHIP TAX COLLECTOR 
119 MINNIEHILL RD 
NEW FREEPORT, PA 15352 226192 08/13/2019 Other - Regulatoryrrax $54,729.60 

226193 08/13/2019 Other - Regulatoryrrax $130.45 

SUBTOTAL $54,860.05 

GILSON ENGINEERING SALES, INC. 
535 ROCHESTER ROAD 
PITTSBURGH, PA 15237-8099 231470 10/11/2019 Suppliers or vendors $5,959.62 

231471 10/11/2019 Suppliers or vendors $32,513.72 

231472 10/11/2019 Suppliers or vendors $1,187.75 

SUBTOTAL $39,661.09 

GLSERVICES 
2727 BRANDONVILLE Pl~E 
TERA AL TA, WV 26764 226597 08/13/2019 Services $48,500.00 

226598 08/13/2019 Services $360,029.90 

228162 08/28/2019 Services $53,843.24 

229043 09/06/2019 Services $333,427.16 

SUBTOTAL $795,800.30 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 122 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Flllng for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Data Reason For Payment Amount Paid 
Number 

GLAS TRUST COMPANY LLC 
230 PARK AVENUE-SUITE 1000 
NEW YORK, NY 10169 ACH 07/31/2019 Secured Debt $153,452.25 

ACH 08/30/2019 Secured Debt $44,159,427.87 

SUBTOTAL $44,312,880.12 

GLOBAL MINE SERVICE, INC. 
PO BOX 188 
FAYETTE CITY, PA 15438-0188 225684 08/05/2019 Suppliers or vendors $82,273.09 

225685 08/05/2019 Suppliers or vendors $59,760.35 

225686 08/05/2019 Suppliers or vendors $65,840.16 

225687 08/05/2019 Suppliers or vendors $132,874.81 

225688 08/05/2019 Suppliers or vendors $2,260.66 

225689 08/05/2019 Suppliers or vendors $28,848.02 

225690 08/05/2019 Suppliers or vendors $22,504.28 

226019 08/13/201 9 Suppliers or vendors $2,510.00 

226488 08/13/2019 Suppliers or vendors $13,501.87 

226489 08/13/2019 Suppliers or vendors $2,767.48 

226490 08/13/2019 Suppliers or vendors $75,883.44 

226491 08/13/2019 Suppliers or vendors $49,141.86 

226492 08/13/2019 Suppliers or vendors $8,861.54 

226493 08/1312019 Suppliers or vendOfS $19,065.74 

226991 08/1912019 Suppliers or vendors $5,543.68 

226992 0811912019 Suppliers or vendors $72,301.31 

226993 08/19/2019 Suppliers or vendors $65,634.60 

226994 08/19/2019 Suppliers or vendors $4,900.00 

226995 08/19/2019 Suppliers or vendors $3,386.86 

226996 08/19/2019 Suppliers or vendors $18,212.32 

227927 08/28/2019 Suppliers or vendors $10,452.45 

227928 08/28/2019 Suppliers or vendors $20,051.57 

227929 08/28/2019 Suppliers or vendors $216,474.12 

227930 08/28/2019 Suppliers or vendors $13,231.48 

227931 08/28/2019 Suppliers or vendors $22,380.02 

227932 08/28/2019 Suppliers or vendors $21,899.16 

227933 08/28/2019 Suppliers or vendors $9,870.00 

228861 09/06/2019 Suppliers or vendors $95,665.10 

228862 09/06/2019 Suppliers or vendors $82,730.86 

228863 09/06/2019 Suppliers or vendors $9,444.29 

228864 09/06/2019 Suppliers or vendors $56,231.48 

228865 09/06/2019 Suppliers or vendors $56,040.16 

228866 09/06/2019 Suppliers or vendors $8,850.00 

228867 09/06/2019 Suppliers or vendors $8,220.00 

228868 09/06/2019 Suppliers or vendors $33,638.19 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 123 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

GLOBAL MINE SERVICE, INC. 
PO BOX 188 
FAYETTE CITY, PA 15438-0188 228869 09/06/2019 Suppliers or vendors $7,091.01 

229906 09/26/2019 Suppliers or vendors $4,581.45 

229907 09/26/2019 Suppliers or vendors $19,009.91 

230514 10/07/2019 Suppliers or vendors $4,484.87 

230824 10/10/2019 Suppliers or vendors $4,470.00 

231490 10/14/2019 Suppliers or vendors $1,420.00 

231547 10/17/2019 Suppliers or vendors $6,084.60 

231644 10/18/2019 Suppliers or vendors $3,090.74 

231645 10/18/2019 Suppliers or vendors $2,212.80 

231685 10/22/2019 Suppliers or vendors $5,608.30 

231686 10/22/2019 Suppliers or vendors $7,520.00 

SUBTOTAL $1,466,824.63 

GMS MINE REPAIR & MAINTENANCE 
PO BOX2446 
MT LAKE PARK, MD 21550 226494 08/13/2019 Suppliers or vendors $109,171.22 

226495 08/13/2019 Suppliers or vendors $31,988.51 

226496 08/13/2019 Suppliers or vendors $18,262.32 

226497 08/13/2019 Suppliers or vendors $18,602.35 

226498 08/13/2019 Suppliers or vendors $12,500.00 

226499 08/13/2019 Suppliers or vendors $10,270.63 

226997 08/19/2019 Suppliers or vendors $111,167.09 

226998 08/19/2019 Suppliers or vendors $14,124.72 

226999 08/19/2019 Suppliers or vendors $30,549.66 

227000 08/19/2019 Suppliers or vendors $23,437.10 

227001 08/19/2019 Suppliers or vendors $10,333.07 

227002 08/19/2019 Suppliers or vendors $17,220.22 

227934 08/28/2019 Suppliers or vendors $194,344.85 

227935 08/28/2019 Suppliers or vendors $12,245.63 

227936 08/28/2019 Suppliers or vendors $14,261.50 

231514 10/16/2019 Suppliers or vendors $24,900.00 

SUBTOTAL $653,378.87 

GOGO BUSINESS AVIATION INC. 
11001 W 120TH AVE., SUITE 310 
BROOMF1ELD, CO 80021 Credit Card 08/27/2019 Services $19,055.04 

Credit Card 10/18/2019 Services $9,527.52 

SUBTOTAL $28,582.56 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 124 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 

GOLDMAN SACHS CREDIT PARTNERS 
200 WEST STREET 
NEW YORK, NY 10282 

GORDON GOETZ JOHNSON CALDWELL 
PSC 
121 W. 2ND STREET 
OWENSBORO, KY 42303 

GOULD'S ELECTRIC MOTOR REPAIR, 
INC. 
PO BOX 100 
INDORE, WV 25111-0100 

GRANDVIEW-DOOLIN PSO 
120 PLUM STREET 
PROCTOR, WV 26055 

GRANITE TELECOMMUNICATIONS 
CLIENT ID 311 
PO BOX 983119 

Check or Wire 
Number 

ACH 

ACH 

ACH 

ACH 

ACH 

ACH 

226835 

228524 

229124 

229689 

ACH 

228462 

230019 

BOSTON, MA 02298-3119 ACH 

GRANVILLE HOSPITALITY GROUP LLC 
FAIRFIELD INN & SUITES 
2500 UNIVERSITY TOWN CENTRE DRIVE 

230016 

230017 

MORGANTOWN, WV 26501 226209 

GRAY PHYSICIANS SUPPLY, INC. 
1324 GRAHAM AVENUE STE 2 
WINDBER, PA 15963 

230710 

231210 

226098 

226742 

Payment Date 

08/02/2019 

09/20/2019 

10/02/2019 

10/03/2019 

10/04/2019 

10/18/2019 

08/19/2019 

09/06/2019 

09/12/2019 

09/20/2019 

08/30/2019 

09/06/2019 

09/26/2019 

08/19/2019 

09/26/2019 

09/26/2019 

08/13/2019 

10/07/2019 

10/11/2019 

08/13/2019 

08/19/2019 
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Reason For Payment 

Secured Debt 

Secured Debt 

Secured Debt 

Secured Debt 

Secured Debt 

Secured Debt 

SUBTOTAL 

Services 

Services 

Services 

Services 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Other - Utilities 

Other - Utilities 

SUBTOTAL 

Other - Utilities 

Other - Utilities 

Other - Utilities 

Services 

Services 

Services 

SUBTOTAL 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

Amount Paid 

$562,500.00 

$562,500.00 

$337,500.00 

$3,662,064.09 

$21,100,000.00 

$14,000,000.00 

$40,224,564.09 

$67.50 

$6,457.50 

$520.00 

$585.00 

$7,630.00 

$10,302.41 

$10,302.41 

$1,686.10 

$2,161.75 

$3,847.85 

$27,059.49 

$11,860.77 

$14,247.89 

$53,168.15 

$221.76 

$2,543.99 

$665.28 

$3,431.03 

$1,153.69 

$3,924.60 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 125 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 {JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

GRAY PHYSICIANS SUPPLY, INC. 
1324 GRAHAM AVENUE STE 2 
WINDBER, PA 15963 228378 09/06/2019 Suppliers or vendors $5,813.94 

228379 09/06/2019 Suppliers or vendors $888.00 

229463 09/20/2019 Suppliers or vendors $942.59 

229464 09/20/2019 Suppliers or vendors $589.86 

230625 10/07/2019 Suppliers or vendors $2,357.97 

SUBTOTAL $15,670.65 

GRA YMONT WESTERN US, INC. 
GRA YMONT CAPITAL, INC. 
DEPT. CH 17976 
PALA TINE, IL 60055-7976 228870 09/06/2019 Suppliers or vendors $4,312.39 

SUBTOTAL $4,312.39 

GRAYSON RURAL ELECTRIC COOP 
CORP 
109 BAGBY PARK 
GRAYSON, KY 41143·1203 226741 08/19/2019 Other • Utilities $416.59 

229461 09/20/2019 Other • Utilities $455.45 

231065 10/11/2019 Other • Utilities $458.78 

SUBTOTAL $1,330.82 

GREATAMERICA FINANCIAL SERVICES 
PO BOX 660831 
DALLAS, TX 75266-0831 228435 09/06/2019 Suppliers or vendors $1,572.82 

230675 10/07/2019 Suppliers or vendors $1,741.50 

SUBTOTAL $3,314.32 

GREENE COUNTY HOTEL ASSOC 
HAMPTON I 
HAMPTON INN WAYNESBURG 
227 GREENE PLAZA 
WAYNESBURG, PA 15370 226210 08/13/2019 Services $648.55 

SUBTOTAL $648.55 

GREENE COUNTY TREASURER 
93 EAST HIGH STREET 
WAYNESBURG, PA 15370 227561 08/23/2019 Other• Regulatory/Tax $510.00 

227562 08/23/2019 Other• Regulatory/Tax $135.26 

SUBTOTAL $645.26 

GREENSFELDER.HEMKER & GALE PC 
10 SOUTH BROADWAY, SUITE 2000 
ST LOUIS, MO 63102 230923 10/11/2019 Services $318.00 

SUBTOTAL $318.00 

GREENWELL INN & CONVENTION 
CENTER 
655 EAST MAtN STREET 
PRICE, UT 84501 226020 08/13/2019 Services $1,851.50 

227354 08/23/2019 Services $400.00 

SUBTOTAL $2,251.50 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 126 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

GREER INDUSTRIES, INC. 
P.O. BOX 536221 
PITTSBURGH, PA 15253-5904 225763 08/05/2019 Suppliers or vendors $40,551.12 

225764 08/05/2019 Suppliers or vendors $4,689.68 

226563 08/13/2019 Suppliers or vendors $18,962.46 

226564 08/13/2019 Suppliers or vendors $10,983.98 

226565 08/13/2019 Suppliers or vendors $17,381.56 

228194 09/04/2019 Suppliers or vendors $2,846.91 

228195 09/04/2019 Suppliers or vendors $46,234.16 

228196 09/04/2019 Suppliers or vendors $40,074.59 

228197 09/04/2019 Suppliers or vendors $116,029.69 

230406 10/04/2019 Suppliers or vendors $21,954.38 

230407 10/04/2019 Suppliers or vendors $11,195.70 

230408 10/04/2019 Suppliers or vendors $22,822.26 

230803 10/09/2019 Suppliers or vendors $2,400.00 

231615 10/18/2019 Suppliers or vendors $2,450.00 

231648 10/18/2019 Suppliers or vendors $2,400.00 

Wire 10/28/2019 Suppliers or vendors $40,966.61 

SUBTOTAL $401,943.10 

GREGORY D FOWLER 
OBA GDF CONSUL TING LLC 
1405 LETART ROAD 
POINT PLEASANT, WV 25550 227413 08/23/2019 Services $19,500.00 

231032 10/11/2019 Services $10,500.00 

231033 10/11/2019 Services $7,500.00 

SUBTOTAL $37,500.00 

GREGORY F BOLISH 
SAFETY FIRST FIRE EQUIPMENT 
250 FURNACE HILL ROAD 
DUNBAR, PA 15431 227532 08/23/2019 Suppliers or vendors $4,864.50 

228424 09/06/2019 Suppliers or vendors $411.75 

SUBTOTAL $5,276.25 

GREGORY S. WILLIAMS 
4434 RACCOON VALLEY ROAD 
ALEXANDRIA, OH 43001 225410 08/02/2019 Suppliers or vendors $440.00 

230630 10/07/2019 Suppliers or vendors $440.00 

231616 10/18/2019 Suppliers or vendors $2,010.00 

SUBTOTAL $2,890.00 

GROVER RIDDLE 
36185 WOLFE PEN ROAD 
POMEROY, OH 45769 225884 08/05/2019 Other • Royalty $33.17 

229079 09/10/2019 Other - Royalty $41.82 

230596 10/07/2019 Other - Royalty $36.81 

SUBTOTAL $111.80 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 127 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & AddreBS Check or Wire Payment Date Reason For Payment Amount Paid Number 

GUY CORPORATION 
92 16TH ST, 2ND FLOOR 
WHEELING, WV 26003 226646 08/19/2019 Other - Royalty $425.09 

229265 09/20/2019 Other • Royalty $425.09 

SUBTOTAL $850.18 

GUY R. SARGENT 
35620 WOLF PEN ROAD 
POMEROY, OH 45769 225886 08/05/2019 Other • Royalty $146.63 

229081 09/10/2019 Other - Royalty $142.81 

230598 10/07/2019 Other - Royalty $114.12 

SUBTOTAL $403.56 

GWYNN TIRE SERVICE INC. 
750 FAIRMONT AVE. 
FAIRMONT, WV 26554 227637 08/23/2019 Suppliers or vendors $1,448.40 

228527 09/06/2019 Suppliers or vendors $1,854.17 

229696 09/20/2019 Suppliers or vendors $974.14 

230755 10/07/2019 Suppliers or vendors $1,778.50 

SUBTOTAL $6,055.21 

H & K EQUIPMENT COMPANY INC 
4200 CASTEEL DR 
CORAOPOLIS, PA 15108 227147 08/19/2019 Suppliers or vendors $2,038.45 

SUBTOTAL $2,038.45 

H.l. QUALITY STEEL CASTINGS 
TRINITY WORKS 
FOUNDRY STREET, WHITTINGTON 
MOOR 
CHESTERFIELD S41 9AX 
UNITED KINGDOM ACH 08/05/2019 Suppliers or vendors $261,292.04 

Wire 09/17/2019 Suppliers or vendors $262,686.60 

SUBTOTAL $523,978.64 

HACH COMPANY 
2207 COLLECTIONS CENTER DR 
CHICAGO, IL 60693 227003 08/19/2019 Suppliers or vendors $6,257.89 

SUBTOTAL $6,257.89 

HAMIL TON COUNTY COLLECTOR 
100 SOUTH JACKSON ST RM 4 
MCLEANSBORO, IL 62859-1462 230193 10/03/2019 Other• Regulatory/Tax $24,570.57 

SUBTOTAL $24,570.57 

HAMMOND PUBLIC SERVICE DISTRICT 
59 TOWN SQUARE 
WELLSBURG, WV 26070 225986 08/13/2019 Other • Utilities $90.30 

229297 09/20/2019 Other • Utilities $90.30 

230919 10/11/2019 Other • Utilities $90.30 

SUBTOTAL $270.90 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 128 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-lndivlduals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

HAMPTON INN 
1053 VAN VOORHIS ROAD 
MORGANTOWN, WV 26505 229621 09/20/2019 Suppliers or vendors $613.76 

SUBTOTAL $613.76 

HARBAUGH POWER PRODUCTS, INC. 
520 N. 7TH STREET 
YOUNGWOOD, PA 15697 228727 09/06/2019 Suppliers or vendors $14,880.00 

SUBTOTAL $14,880.00 

HARDY PENCE PLLC 
POBOX2548 
CHARLESTON, WV 25329 226786 08/19/2019 Services $220.00 

226787 08/19/2019 Services $82.50 

230680 10/07/2019 Services $361.00 

231156 10/11/2019 Services $275.00 

231157 10/11/2019 Services $988.00 

ACH 10/25/2019 Services $5,424.25 

SUBTOTAL $7,350.75 

HAROLD D SHRADER ANO 
LOIS J SHRADER 
59460 HUNTER-BETHESDA ROAD 
BETHESDA, OH 43719 228394 09/06/2019 Suppliers or vendors $12,000.00 

SUBTOTAL $12,000.00 

HARRIET S RINGO 
C/O JOHN J RINGO POA 
7 LAKE SOMERSET CIRLCE 
BLUFFTON, SC 29909 227573 08/23/2019 Other - Royalty $297.84 

230024 09/26/2019 Other - Royalty $364.29 

SUBTOTAL $662.13 

HARRINGTON & COMPANY 
760 W LAYTON AVE. 
SALT LAKE CITY, UT 84104 230809 10/09/2019 Suppliers or vendors $2,818.20 

231484 10/11/2019 Suppliers or vendors $19,554.47 

SUBTOTAL $22,372.67 

HARRISON RURAL ELECTRIFICATION 
ASSO 
POBOX4247 
CLARKSBURG, WV 26302-9955 226770 08/19/2019 Suppliers or vendors $165.58 

229538 09/20/2019 Suppliers or vendors $143.33 

231133 10/11/2019 Suppliers or vendors $152.51 

SUBTOTAL $461.42 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 129 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Quastlon 3: Certain payments or transfers to creditors within 90 days before fiUng this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

HARVEY SERVICES LLC 
P.O BOX 133 
PO BOX 133 
SCENERY HILL, PA 15360 230515 10/07/2019 Suppliers or vendors $32,300.00 

230516 10/07/2019 Suppliers or vendors $1,000.00 

SUBTOTAL $33,300.00 

HAWKEY & KLINE CORING & DRILLING 
400 LONE GROVE ROAD 
PO BOX205 
ST. PETER, IL 62880 226476 08/13/2019 Suppliers or vendors $81,508.41 

SUBTOTAL $81,508.41 

HD SUPPLY FACILITIES MAINTENANCE 
LT 
USA BLUE BOOK 
POBOX9004 
GURNEE, IL 60031 225798 08/05/2019 Suppliers or vendors $1,678.83 

SUBTOTAL $1,678.83 

HEALTHSMART BENEFIT SOLUTIONS 
INC. 
SMART CASUAL TY CLAIMS 
PO BOX 535106 
ATLANTA, GA 30353-5106 ACH 08/02/2019 Services $130,582.18 

ACH 08/08/2019 Services $196,771.29 

ACH 08/15/2019 Services $158,528.95 

226750 08/19/2019 Services $1,000.00 

ACH 08/22/2019 Services $72,936.63 

ACH 08/29/2019 Services $572,483.42 

ACH 09/05/2019 Services $127,623.66 

ACH 09/13/2019 Services $134,050.64 

ACH 09/19/2019 Services $94,940.17 

229485 09/20/2019 Services $2,500.00 

ACH 09/27/2019 Services $524,140.64 

ACH 10/03/2019 Services $170,935.12 

ACH 10/10/2019 Services $254,319.26 

ACH 10/17/2019 Services $158,794.88 

ACH 10/24/2019 Services $578,470.94 

ACH 10/28/2019 Services $107,649.46 

SUBTOTAL $3,285,727.24 

HEAL THSMART BENEFIT SOLUTIONS, 
INC. 
222 W LAS COLINAS BLVD SUITE SOON 
IRVING, TX 75039 ACH 08/09/2019 Services $102,696.75 

ACH 08/14/2019 Services $27,185.95 

ACH 08/22/2019 Services $16,717.32 

ACH 08/26/2019 Services $117,686.11 

ACH 09/04/2019 Services $109,345.23 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 130 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & AddreSB 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

HEAL THSMART BENEFIT SOLUTIONS, 
INC. 
222 W LAS COLINA$ BLVD SUITE 500N 
IRVING, TX 75039 ACH 09/16/2019 Services $97,903.77 

ACH 09/25/2019 Services $122,745.88 

ACH 10/03/2019 Services $99,477.09 

ACH 10/11/2019 Services $158,453.03 

Wire 10/28/2019 Services $17,824.35 

SUBTOTAL $870,035.48 

HENSON MAINTENANCE COMPANY 
900 LINCOLN ST. 
MONONGAHELA, PA 15063 ACH 08/30/2019 Services $2,238.00 

SUBTOTAL $2,238.00 

HERALD STAR/DAILY TIMES 
PO BOX 7006 
WHEELING, WV 26003 225995 08/13/2019 Suppliers or vendors $434.40 

SUBTOTAL $434.40 

HERITAGE COOPERATIVE INC 
364 LISBON STREET 
CANFIELD, OH 44406-0369 225841 08/05/2019 Suppliers or vendors $21,378.60 

225842 08/05/2019 Suppliers or vendors $41,801.75 

225843 08/05/2019 Suppliers or vendors $11,376.68 

225844 08/05/2019 Suppliers or vendors $20,559.32 

225845 08/05/2019 Suppliers or vendors $24,974.91 

225846 08/05/2019 Suppliers or vendors $8,829.48 

225847 08/05/2019 Suppliers or vendors $1,841 .59 

225848 08/05/2019 Suppliers or vendors $15,434.43 

225849 08/05/2019 Suppliers or vendors $106,715.41 

226241 08/13/2019 Suppliers or vendors $7,102.14 

226242 08/13/2019 Suppliers or vendors $14,954.10 

226243 08/13/2019 Suppliers or vendors $7,775.76 

226244 08/13/2019 Suppliers or vendors $7,658.75 

226245 08/13/2019 Suppliers or vendors $2,132.25 

226830 08/19/2019 Suppliers or vendors $783.15 

226831 08/19/2019 Suppliers or vendors $1,430.59 

226832 08/19/2019 Suppliers or vendors $6,584.65 

226833 08/19/2019 Suppliers or vendors $1,403.69 

227207 08/19/2019 Suppliers or vendors $3,046.83 

227208 08/19/2019 Suppliers or vendors $2,205.42 

227209 08/19/2019 Suppliers or vendors $27,010.38 

227210 08/19/2019 Suppliers or vendors $69,744.51 

227211 08/19/2019 Suppliers or vendors $24,599.74 

227212 08/19/2019 Suppliers or vendors $34,978.05 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 131 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers lo creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

HERITAGE COOPERATIVE INC 
364 LISBON. STREET 
CANFIELD, OH 44406-0369 227213 08/19/2019 Suppliers or vendors $39,768.93 

227214 08/19/2019 Suppliers or vendors $1,627.98 

227215 08/19/2019 Suppliers or vendors $8,061.29 

227216 08/19/2019 Suppliers or vendors $3,362.42 

227217 08/19/2019 Suppliers or vendors $38,457.52 

227218 08/19/2019 Suppliers or vendors $90,184.36 

227219 08/19/2019 Suppliers or vendors $2,297.05 

227619 08/23/2019 Suppliers or vendors $3,064.02 

227620 08/23/2019 Suppliers or vendors $9,731.23 

· 227621 08/23/2019 Suppliers or vendors $7,339.57 

227622 08/23/2019 Suppliers or vendors $3,940.99 

227624 08/23/2019 Suppliers or vendors $3,013.27 

228144 08/28/2019 Suppliers or vendors $17,595.95 

228145 08/28/2019 Suppliers or vendors $27,198.53 

228146 08/28/2019 Suppliers or vendors $65,257.21 

228147 08/28/2019 Suppliers or vendors $20,704.74 

228148 08/28/2019 Suppliers or vendors $31,413.73 

228149 08/28/2019 Suppliers or vendors $61,681.51 

228150 08/28/2019 Suppliers or vendors $5,274.03 

228151 08/28/2019 Suppliers or vendors $1,518.61 

228152 08/28/2019 Suppliers or vendors $30,911.65 

228153 08/28/2019 Suppliers or vendors $83,160.76 

228154 08/28/2019 Suppliers or vendors $2,182.87 

228155 08/28/2019 Suppliers or vendors $1,911.06 

228519 09/06/2019 Suppliers or vendors $5,733.83 

228520 09/06/2019 Suppliers or vendors $1,693.42 

227623 09/11/2019 Suppliers or vendors $87,136.95 

229675 09/20/2019 Suppliers or vendors $20,057.61 

229676 09/20/2019 Suppliers or vendors $7,135.07 

229677 09/20/2019 Suppliers or vendors $3,458.22 

229838 09/23/2019 Suppliers or vendors $6,602.36 

229839 09/23/2019 Suppliers or vendors $18,591.03 

229840 09/23/2019 Suppliers or vendors $96,970.84 

229841 09/23/2019 Suppliers or vendors $186,957.23 

229842 09/23/2019 Suppliers or vendors $54,934.06 

229843 09/23/2019 Suppliers or vendors $92,365.95 

229844 09/23/2019 Suppliers or vendors $108,218.22 

229845 09/23/2019 Suppliers or vendors $14,855.84 

229846 09/23/2019 Suppliers or vendors $29,677.98 

229847 09/23/2019 Suppliers or vendors $12,409.02 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 132 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

HERITAGE COOPERATIVE INC 
364 LISBON STREET 
CANFIELD, OH 44406-0369 229848 09/23/2019 Suppliers or vendors $96,047.11 

229849 09/23/2019 Suppliers or vendors $276,560.99 

229850 09/23/2019 Suppliers or vendors $5,909.39 

230741 10/07/2019 Suppliers or vendors $10,159.28 

230742 10/07/2019 Suppliers or vendors $35,033.93 

230743 10/07/2019 Suppliers or vendors $15,657.78 

230744 10/07/2019 Suppliers or vendors $7,512.28 

230745 10/07/2019 Suppliers or vendors $4,241.27 

230746 10/07/2019 Suppliers or vendors $5,848.47 

230774 10/08/2019 Suppliers or vendors $5,443.40 

230775 10/08/2019 Suppliers or vendors $13,022.78 

230776 10/08/2019 Suppliers or vendors $70,609.52 

230777 10/08/2019 Suppliers or vendors $97,180.71 

230778 10/08/2019 Suppliers or vendors $51,217.46 

230779 10/08/2019 Suppliers or vendors $110,843.25 

230780 10/08/2019 Suppliers or vendors $120,935.02 

230781 10/08/2019 Suppliers or vendors $11,921.23 

230782 10/08/2019 Suppliers or vendors $19,824.07 

230783 10/08/2019 Suppliers or vendors $9,005.43 

230784 10/08/2019 Suppliers or vendors $64,914.86 

230785 10/08/2019 Suppliers or vendors $155,613.25 

230786 10/08/2019 Suppliers or vendors $4,049.15 

SUBTOTAL $2,962,329.72 

HERITAGE CRYSTAL CLEAN, LLC 
13621 COLLECTIONS CENTER DRIVE 
CHICAGO, IL 60693 225977 08/13/2019 Suppliers or vendors $2,935.36 

227330 08/23/2019 Suppliers or vendors $3,184.48 

228275 09/06/2019 Suppliers or vendors $2,934.93 

229278 09/20/2019 Suppliers or vendors $571.48 

229279 09/20/2019 Suppliers or vendors $5,940.00 

230902 10/11/2019 Suppliers or vendors $6,352.00 

230903 10/11/2019 Suppliers or vendors $2,203.16 

SUBTOTAL $24,121.41 

HERMAN A ROBERTS 
39422 UNION AVENUE 
POMEROY, OH 45769 225885 08/05/2019 Other - Royalty $69.58 

229080 09/10/2019 Other• Royalty $67.50 

230597 10/07/2019 Other - Royalty $63.13 

SUBTOTAL $200.21 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 133 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

HERRMANN ASSOCIATES INC 
1000 NOBLESTOWN ROAD 
PITTSBURGH, OH 15205 231624 10/18/2019 Suppliers or vendors $6,296.55 

SUBTOTAL $6,296.55 

HIGGINS HAULING COMPANY 
202 HIGGINS LANE 
WAYNESBURG, PA 15370 228413 09/06/2019 Suppliers or vendors $5,200.00 

228994 09/06/2019 Suppliers or vendors $8,000.00 

226995 09/06/2019 Suppliers or vendors $9,400.00 

226996 09/06/2019 Suppliers or vendors $15,325.00 

226997 09/06/2019 Suppliers or vendors $14,610.00 

230409 10/04/2019 Suppliers or vendors $14,250.00 

230410 10/04/2019 Suppliers or vendors $16,600.00 

230411 10/04/2019 Suppliers or vendors $32,780.00 

230412 10/04/2019 Suppliers or vendors $25,850.00 

230413 10/04/2019 Suppliers or vendors $65,400.00 

230414 10/04/2019 Suppliers or vendors $15,080.00 

230415 10/04/2019 Suppliers or vendors $270.00 

SUBTOTAL $222,965.00 

HIGHLANDS HOSPITALITY LLC 
MICROTEL HIGHLANDS 
85 FORT HENRY RD 
TRIDELPHIA, WV 26059 231238 10/11/2019 Suppliers or vendors $1,342.88 

SUBTOTAL $1,342.88 

HIGH RIDGE WATER AUTHORTIY 
17 MAPLE AVENUE 
BLAIRSVILLE, PA 15717 225355 08/02/2019 Other - Utilities $46.60 

230898 10/11/2019 Other - Utilities $55.00 

SUBTOTAL $101.60 

HILCO VALUATION SERVICES LLC 
25285 NElWORK PLACE 
CHICAGO, IL 60673-1252 ACH 09/27/2019 Services $68,057.43 

ACH 10/03/2019 Services $70,000.00 

SUBTOTAL $138,057.43 

HINERMAN EXCAVATING LLC 
POBOX66 
BLACKSVILLE, WV 26521 ACH 08/19/2019 Services $21,027.75 

ACH 08/30/2019 Services $22,500.00 

ACH 09/13/2019 Services $7,500.00 

230418 10/04/2019 Services $33,032.00 

230419 10/04/2019 Services $7,996.00 

SUBTOTAL $92,055.75 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 134 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 

HISSAM FORMAN DONOVAN RITCHIE 
PLLC 
PO BOX 3983 
CHARLESTON, WV 25339 

HI-TEK SECURITY SOLUTIONS 
1008 DUTCH HILL ROAD 
MARTINS FERRY, OH 43935 

HLS HARD-LINE SOLUTIONS, INC. 
POBOX908 
DOWLING, ON P0M 1 RO 

Check or Wire 
Number 

229715 

225411 

225412 

230631 

CANADA 225840 

HOLIDAY INN EXPRESS & SUITES SLC 
200 NORTH 2100 WEST 
SALT LAKE CITY, UT 84116 226246 

HOLIDAY INN EXPRESS 
925 WESTWOOD BLVD 
PRICE, UT 84501 

HONEYWELL AEROSPACE 
PO BOX93078 
CHICAGO, IL 60673-3078 

HONEYWELL 
21380 NETWORK PLACE 
CHICAGO, IL 60673-1213 

228521 

229678 

226239 

227618 

228516 

229671 

230739 

231242 

226654 

229295 

230917 

229615 

230696 

Payment Data 

09/20/2019 

08/02/2019 

08/02/2019 

10/07/2019 

08/05/2019 

08/13/2019 

09/06/2019 

09/20/2019 

08/13/2019 

08/23/2019 

09/06/2019 

09/20/2019 

10/07/2019 

10/11/2019 

08/19/2019 

09/20/2019 

10/11/2019 

09/20/2019 

10/07/2019 
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Reason For Payment Amount Paid 

Services 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Services 

Services 

Services 

SUBTOTAL 

Services 

Services 

Services 

Services 

SeNices 

Services 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

$6,008.00 

$6,008.00 

$705.13 

$246.68 

$987.61 

$1,939.42 

$20,099.39 

$20,099.39 

$122.74 

$122.74 

$613.70 

$859.18 

$5,346.32 

$5,441.79 

$6,930.08 

$1,050.17 

$95.47 

$2,673.19 

$21,537.02 

$20,067.79 

$44,320.17 

$33,894.67 

$98,282.63 

$3,844.51 

$15,709.74 

$19,554.25 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 135 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals Flling for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing th.s case 

Creditor Name & Address Check or Wire 
Payment Data Reason For Payment Amount Paid Number 

HOPE INDUSTRIAL SYSTEMS INC 
1325 NORTHMEADOW PKWY STE 100 
ROSWELL, GA 30076 228431 09/06/2019 Suppliers or vendors $862.45 

SUBTOTAL $862.45 

HORIZON LABORATORIES INC 
PO BOX995 
PRICE, UT 84501 226021 08/13/2019 Suppliers or vendors $24,996.25 

228299 09/06/2019 Suppliers or vendors $24,984.75 

229346 09/20/2019 Suppliers or vendors $24,992.25 

SUBTOTAL $74,973.25 

HOSPITALITY ASSOCIATES LP 
OBA WINGATE BY WYNDHAM 
ST.C/WHLG. 
51130 NATIONAL ROAD EAST 
ST. CLAIRSVILLE, OH 43950 226266 08/13/2019 Services $503.95 

228540 09/06/2019 Services $302.37 

229709 09/20/2019 Services $1,511.85 

230765 10/07/2019 Services $403.16 

SUBTOTAL $2,721.33 

HOSPITALITY VENTURES, LLC 
OBA HAMPTON INN & SUITES 
SOUTH RIDGE 
PO BOX8615 
SOUTH CHARLESTON, WV 25303 228542 09/06/2019 Services $33,308.66 

SUBTOTAL $33,308.66 

HOTEL FIVE LLC 
FAIRFIELD INN BEACHWOOD OH 
3750 ORANGE PLACE 
BEACHWOOD, OH 44122 227647 08/23/2019 Services $1,378.91 

SUBTOTAL $1,378.91 

HOYA OPTICAL LABS OF AMERICA 
HOYA VISION-DEPT. 2454 
PO BOX 122454 
DALLAS, TX 75312-2454 225457 08/02/2019 Suppliers or vendors $43.00 

225458 08/02/2019 Suppliers or vendors $365.50 

225459 08/02/2019 Suppliers or vendors $1,279.00 

225460 08/02/2019 Suppliers or vendors $148.00 

226233 08/13/2019 Suppliers or vendors $356.50 

226827 08/19/2019 Suppliers or vendors $12.21 

226828 08/19/2019 Suppliers or vendors $309.50 

227610 08/23/2019 Suppliers or vendors $1,078.00 

227611 08/23/2019 Suppliers or vendors $1,118.58 

228512 09/06/2019 Suppliers or vendors $2,023.00 

229662 09/20/2019 Suppliers or vendors $304.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 136 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Flllng for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

HOYA OPTICAL LABS OF AMERICA 
HOYA VISION-DEPT. 2454 
PO BOX 122454 
DALLAS, TX 75312-2454 229663 09/20/2019 Suppliers or vendors $799.50 

229664 09/20/2019 Suppliers or vendors $186.00 

229665 09/20/2019 Suppliers or vendors $148.00 

230729 10/07/2019 Suppliers or vendors $1,974.00 

230730 10/07/2019 Suppliers or vendors $2,812.50 

230731 10/07/2019 Suppliers or vendors $2,077.50 

231236 10/11/2019 Suppliers or vendors $229.00 

231237 10/11/2019 Suppliers or vendors $658.00 

SUBTOTAL $15,921.79 

HUGHES OFFICE EQUIPMENT, LLC 
3114 BELMONT STREET 
POBOX278 
BELLAIRE, OH 43906 225464 08/02/2019 Suppliers or vendors $23,331.52 

227628 08/23/2019 Suppliers or vendors $3,741.66 

227629 08/23/2019 Suppliers or vendors $5,775.09 

227630 08/23/2019 Suppliers or vendors $2,222.74 

227631 08/23/2019 Suppliers or vendors $3,987.00 

227632 08/23/2019 Suppliers or vendors $3,662.33 

227633 08/23/2019 Suppliers or vendors $1,289.00 

227634 08/23/2019 Suppliers or vendors $1,555.13 

229685 09/20/2019 Suppliers or vendors $2,139.02 

229686 09/20/2019 Suppliers or vendors $3,473.93 

229687 09/20/2019 Suppliers or vendors $3,880.74 

229688 09/20/2019 Suppliers or vendors $37,275.22 

230749 10/07/2019 Suppliers or vendors $4,758.94 

230750 10/07/2019 Suppliers or vendors $4,451.06 

230751 10/07/2019 Suppliers or vendors $30,965.81 

SUBTOTAL $132,509.19 

HULSING HOTELS VIRGINIA INC. 
HOLIDAY INN BRISTOL 
3005 LINDEN DRIVE 
BRISTOL, VA 24202 226269 08/13/2019 Services $1,322.49 

231265 10/11/2019 Services $406.92 

SUBTOTAL $1,729.41 

HUMCO MARINE PRODUCTS INC 
1074 KENRAN INDUSTRIAL BLVD 
ST LOUIS, MO63137 227148 08/19/2019 Suppliers or vendors $2,637.61 

SUBTOTAL $2,637.61 

Page 103 of 257 

136 of370 



R04049

Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 137 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

HYATT REGENCY ST. LOUIS 
PO BOX 205327 
DALLAS, TX 75320-5327 226240 08/13/2019 Services $339.64 

228518 09/06/2019 Services $169.82 

SUBTOTAL $509.46 

HYDE BROTHERS PRINTING & 
MARKETING 
PROFORMA 
PO BOX 640814 
CINCINNATI, OH 45264-0814 228482 09/06/2019 Suppliers or vendors $2,601.69 

SUBTOTAL $2,601.69 

HYDROTECH, INC 
10052 COMMERCE PARK DR. 
CINCINNATI, OH 45246 228158 08/28/2019 Suppliers or vendors $273.82 

SUBTOTAL $273.82 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 138 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

ICR EQUIPMENT RENTAL & SUPPLY LLC 
ATTN: ACCOl,JNTS PAYABLE 
1COMMERCEPARKWAY 
BELLAIRE, OH 43906 225644 08/05/2019 Suppliers or vendors $1,062.45 

225645 08/05/2019 Suppliers or vendors $14,540.35 

225646 08/05/2019 Suppliers or vendors $17,834.67 

225647 08/05/2019 Suppliers or vendors $3,953.78 

225648 08/05/2019 Suppliers or vendors $8,582.50 

225649 08/05/2019 Suppliers or vendors $5,607.14 

225650 08/05/2019 Suppliers or vendors $4,500.00 

225651 08/05/2019 Suppliers or vendors $5,713.81 

225652 08/05/2019 Suppliers or vendors $606.86 

226667 08/19/2019 Suppliers or vendors $120.00 

226955 08/19/2019 Suppliers or vendors $25,344.68 

226956 08/19/2019 Suppliers or vendors $109.00 

226957 08/19/2019 Suppliers or vendors $313.20 

226958 08/19/2019 Suppliers or vendors $10,445.57 

228291 09/06/2019 Suppliers or vendors $125.00 

228814 09/06/2019 Suppllers or vendors $250.00 

228815 09/06/2019 Suppliers or vendors $4,789.67 

228816 09/06/2019 Suppliers or vendors $34,584.77 

228817 09/06/2019 Suppliers or vendors $41,391.45 

228818 09/06/2019 Suppliers or vendors $2,950.97 

228819 09/06/2019 Suppliers or vendors $268.65 

228820 09/06/2019 Suppliers or vendors $2,390.15 

228821 09/06/2019 Suppliers or vendors $10,793.94 

228822 09/06/2019 Suppliers or vendors $500.00 

228823 09/06/2019 Suppliers or vendors $999.82 

231595 10/18/2019 Suppliers or vendors $45,000.00 

SUBTOTAL $242,778.43 

IDLEWOOD INDUSTRIES, INC. 
17 GEORGETOWN LANE 
BEAVER, PA 15009 231699 10/22/2019 Suppliers or vendors $58,554.94 

SUBTOTAL $58,554.94 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 139 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers lo creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

ILLINOIS DEPT OF REVENUE 
RETAILERS' OCCUPATION TAX 
SPRINGFIELD, IL 62796-0001 ACH 08/20/2019 Other - Regulatory/Tax $4,437.00 

ACH 08/22/2019 Other• Regulatory/Tax $1,837.00 

ACH 08/28/2019 Other - Regulatory/Tax $10,500.00 

ACH 09/20/2019 Other - Regulatory/Tax $5,798.00 

ACH 09/23/2019 Other - Regulatory/Tax $1,980.00 

ACH 09/26/2019 Other - Regulatory/Tax $10,500.00 

ACH 10/21/2019 Other - Regulatory/Tax $331.00 

ACH 10/22/2019 Other• Regulatory/Tax $2,303.00 

ACH 10/28/2019 Other• Regulatory/Tax $10,500.00 

SUBTOTAL $48,186.00 

IMPACT TELECOM LLC 
PO BOX 660344 
DALLAS, TX 75266-0344 Credit Card 08/27/2019 Other - Utilities $213.36 

Credit Card 09/19/2019 Other - Utilities $112.88 

Credit Card 10/18/2019 Other - Utilities $113.36 

SUBTOTAL $439.60 

INDEMNITY NATIONAL INSURANCE 
COMPANY 
JAMIE HART, CHIEF FINANCIAL 
OFFICER 
725 COOL SPRINGS BLVD, SUITE 600 
FRANKLIN, TN 37067 ACH 08/02/2019 Secured Debt $1,250,000.00 

ACH 09/04/2019 Secured Debi $1,250,000.00 

ACH 10/04/2019 Secured Debt $1,250,000.00 

SUBTOTAL $3,750,000.00 

INDUSTRIAL COMMERCIAL 
RESIDENTIAL 
CONTRACTING LLC 
STATE ROUTE 149 
PO BOX 122 
NEFFS, OH 43940 225327 08/02/2019 Suppliers or vendors $5,000.00 

226853 08/19/2019 Suppliers or vendors $29,590.00 

226854 08/19/2019 Suppliers or vendors $29,200.00 

226855 08/19/2019 Suppliers or vendors $8,375.00 

226856 08/19/2019 Suppliers or vendors $7,355.00 

228223 09/06/2019 Suppliers or vendors $5,000.00 

228224 09/06/2019 Suppliers or vendors $8,700.00 

228719 09/06/2019 Suppliers or vendors $34,565.00 

228720 09/06/2019 Suppliers or vendors $72,515.00 

230333 10/04/2019 Suppliers or vendors $21,780.00 

230334 10/04/2019 Suppliers or vendors $17,350.00 

230335 10/04/2019 Suppliers or vendors $36,740.00 

231352 10/11/2019 Suppliers or vendors $44,705.00 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Data Reason For Payment Amount Paid 
Number 

INDUSTRIAL COMMERCIAL 
RESIDENTIAL 
CONTRAC.TING LLC 
STATE ROUTE 149 
PO BOX 122 
NEFFS, OH 43940 231353 10/11/2019 Suppliers or vendors $1,000.00 

231354 10/11/2019 Suppliers or vendors $20,090.00 

231585 10/18/2019 Suppliers or vendors $100,000.00 

231586 10/18/2019 Suppliers or vendors $100,000.00 

SUBTOTAL $541,965.00 

INDUSTRIAL ELECTRIC MOTOR 
SERVICE 
225 WEST 500 SOUTH 
POBOX485 
ORANGEVILLE, UT 84537-0485 Wire 10/28/2019 Suppliers or vendors $17,870.14 

SUBTOTAL $17,870.14 

INDUSTRIAL MAGNETICS, INC. 
1385 M-75 SOUTH 
BOYNE CITY, Ml 49712 226921 08/19/2019 Suppliers or vendors $1,106.86 

SUBTOTAL $1,106.86 

INDUSTRIAL MINING SUPPLY INC 
2500 FIVE STAR PARKWAY 
BESSEMER, AL 35022 231583 10/17/2019 Suppliers or vendors $19,985.78 

SUBTOTAL $19,985.78 

INDUSTRIAL SAFETY PLUS LLC 
FRANCIS NICKLER 
4024 GREYSTONE DRIVE 
MORGANTOWN, WV 26508 226142 08/13/2019 Suppliers or vendors $840.00 

227516 08/23/2019 Suppliers or vendors $480.00 

229518 09/20/2019 Suppliers or vendors $1,260.00 

230651 10/07/2019 Suppliers or vendors $1,020.00 

231115 10/11/2019 Suppliers or vendors $1,920.00 

SUBTOTAL $5,520.00 

INDUSTRIAL SUPPLY (UTAH) 
1635 SOUTH 300 WEST 
POBOX30600 
SALT LAKE CITY, UT 84130 230374 10/04/2019 Suppliers or vendors $13,128.83 

SUBTOTAL $13,128.83 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 141 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

INDUSTRY TERMINAL & SALVAGE CO 
INC 
PO BOX255 
INDUSTRY, PA 15052 226130 08/13/2019 Suppliers or vendors $16,946.88 

227509 08/23/2019 Suppliers or vendors $20,288.38 

229502 09/20/2019 Suppliers or vendors $63,775.00 

230647 10/07/2019 Suppliers or vendors $2,996.50 

231108 10/11/2019 Suppliers or vendors $61,100.00 

SUBTOTAL $165,106.76 

INFOQUEST LTD 
2000 HENDERSON RD SUITE 300 
COLUMBUS, OH 43220 226278 08/13/2019 Services $8,295.79 

229721 09/20/2019 Suppliers or vendors $3,828.83 

SUBTOTAL $12,124.62 

INGRAM UNITED BARGE LLC 
DBA INGRAM BARGE COMPANY 
PO BOX 198934 
ATLANTA, GA 30384-8934 ACH 08/02/2019 Services $181,706.66 

ACH 08/16/2019 Services $211,194.04 

ACH 09/23/2019 Services $364,598.63 

ACH 10/11/2019 Services $371,034.09 

SUBTOTAL $1,128,533.42 

INNOVATIVE WIRELESS 
TECHNOLOGIES IN 
1100 MAIN STREET 
LYNCHBURG, VA 24504 227186 08/19/2019 Services $27,769.54 

227187 08/19/2019 Services $26,939.45 

229025 09/06/2019 Services $32,460.18 

229026 09/06/2019 Services $24,656.03 

229050 09/09/2019 Services $26,287.02 

231578 10/17/2019 Services $26,825.81 

231579 10/17/2019 Services $82,551.45 

SUBTOTAL $247,489.48 

INTERMOUNTAIN ELECTRONICS, INC. 
1511 SOUTH HIGHWAY 6 
PO BOX914 
PRICE, UT 84501 227938 08/28/2019 Suppliers or vendors $38,912.85 

SUBTOTAL $38,912.85 

INTERMOUNTAIN ENVIRONMENTAL, 
INC. 
601 WEST 1700 S, STE 120 
LOGAN, UT 84321-8247 226069 08/13/2019 Suppliers or vendors $1,016.50 

SUBTOTAL $1,016.50 

INTERMOUNTAIN ORIENT 
P.O. BOX 8288 
BOISE, ID 83707 226595 08/13/2019 Suppliers or vendors $15,126.56 
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Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

lNTERMOUNTAIN ORIENT 
P.O. BOX 8288 
BOISE, ID 83707 228116 08/28/2019 Suppliers or vendors $11,981.46 

229028 09/06/2019 Suppliers or vendors $4,424.39 

230424 10/04/2019 Suppliers or vendors $26,171.03 

231580 10/17/2019 Suppliers or vendors $11,385.82 

SUBTOTAL $69,089.26 

INTERNATIONAL CONVEYOR & RUBBER 
LLC 
72 INDUSTRIAL PARK ROAD 
BLAIRSVILLE, PA 15717 225835 08/05/2019 Suppliers or vendors $2,758.71 

225836 08/05/2019 Suppliers or vendors $24,465.00 

225837 08/05/2019 Suppliers or vendors $30,533.93 

225838 08/05/2019 Suppliers or vendors $28,025.00 

227203 08/19/2019 Suppliers or vendors $23,013.20 

227204 08/19/2019 Suppliers or vendors $11,254.00 

227205 08/19/2019 Suppliers or vendors $18,310.00 

228134 08/28/2019 Suppliers or vendors $8,763.00 

228135 08/28/2019 Suppliers or vendors $5,035.00 

228136 08/28/2019 Suppliers or vendors $31,334.50 

228137 08/28/2019 Suppliers or vendors $11,246.00 

228138 08/28/2019 Suppliers or vendors $28,140.00 

229035 09/06/2019 Suppliers or vendors $7,675.10 

229036 09/06/2019 Suppliers or vendors $8,425.00 

229037 09/06/2019 Suppliers or vendors $30,405.10 

229038 09/06/2019 Suppliers or vendors $8,738.70 

231533 10/16/2019 Suppliers or vendors $10,453.56 

SUBTOTAL $288,575.80 

INTER.STATE TREATED MATERIAL 
POBOX99 
MOUNT MORRIS, PA 15349 226500 08/13/2019 Suppliers or vendors $6,832.98 

226501 08/13/2019 Suppliers or vendors $16,491.00 

226502 08/13/2019 Suppliers or vendors $13,287.80 

227939 08/28/2019 Suppliers or vendors $5,531.46 

227940 08/28/2019 Suppliers or vendors $7,425.40 

227941 08/28/2019 Suppliers or vendors $12,774.60 

227942 08/28/2019 Suppliers or vendors $15,940.50 

231515 10/16/2019 Suppliers or vendors $18,419.76 

231516 10/16/2019 Suppliers or vendors $17,475.20 

231548 10/17/2019 Suppliers or vendors $6,832.98 

231599 10/18/2019 Suppliers or vendors $15,052.80 

SUBTOTAL $136,064.48 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-lndlvlduals Flllng for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & AddraBB Check or Wire Payment Date Reason For Payment Amount Paid Number 

INTRAUNKS 
PO BOX 392134 
PITTSBURGH, PA 15251-9134 226071 08/13/2019 Supplrers or vendors $1,787.78 

228348 09/06/2019 Suppliers or vendors $1,787.78 

230555 10/07/2019 Suppliers or vendors $1,787.78 

231485 10/11/2019 Suppliers or vendors $20,415.04 

SUBTOTAL $25,778.38 

IPIINC 
6211 FRAME RD STE A 
ELKVIEW, WV 25071 225428 08/02/2019 Suppliers or vendors $1,560.00 

SUBTOTAL $1,560.00 

IPREO 
1359 BROADWAY, 2ND FLOOR 
NEW YORK, NY 10018 226096 08/13/2019 Services $27,500.00 

SUBTOTAL $27,500.00 

IRENE E FISHER 
1711 GLENN ROAD 
CHATTANOOGA, TN 37405 227603 08/23/2019 Other - Royalty $123.49 

SUBTOTAL $123.49 

IRWIN MINE & TUNNELING SUPPLY 
9953 BROADWAY 
PO BOX409 
IRWIN, PA 15642 230497 10/07/2019 Suppliers or vendors $14,021.57 

230796 10/09/2019 Suppliers or vendors $8,335.00 

230822 10/10/2019 Suppliers or vendors $4,875.16 

230823 10/10/2019 Suppliers or vendors $4,419.35 

231388 10/11/2019 Suppliers or vendors $2,889.72 

231389 10/11/2019 Suppliers or vendors $14,263.18 

231390 10/11/2019 Suppliers or vendors $2,200.00 

231391 10/11/2019 Suppliers or vendors $1,724.75 

231491 10/14/2019 Suppliers or vendors $13,363.82 

231509 10/16/2019 Suppliers or vendors $7,661.00 

231543 10/17/2019 Suppliers or vendors $1,852.36 

231642 10/18/2019 Suppliers or vendors $956.40 

231681 10/22/2019 Suppliers or vendors $1,700.00 

231682 10/22/2019 Suppliers or vendors $2,321.88 

SUBTOTAL $80,584.19 

IRWIN TRANSPORTATION PRODUCTS 
PO BOX409 
IRWIN, PA 15642 226953 08/19/2019 Suppliers or vendors $5,539.84 

226954 08/19/2019 Suppliers or vendors $18,787.00 

SUBTOTAL $24,326.84 

Page 110 of 257 

143 of 370 



R04056

Case .2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
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Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

IVS HYDRO, INC. 
PO BOX245 
WAVERLY, WV 26184 227106 08/19/2019 Suppliers or vendors $8,438.94 

227107 08/19/2019 Suppliers or vendors $82,222.80 

227108 08/19/2019 Suppliers or vendors $8,168.36 

SUBTOTAL $98,830.10 

J & L PROFESSIONAL SALES INC 
200 METEOR CIRCLE 
FREEDOM, PA 15042 ACH 08/30/2019 Suppliers or vendors $25,651.00 

SUBTOTAL $25,651.00 

J & S TOOL, INC. 
311 S COOL SPRINGS RD 
O'FALLON, MO 63366 225765 08/05/2019 Suppliers or vendors $9,251.70 

SUBTOTAL $9,251.70 

J & S TRANSPORT, INC. 
P.O. BOX 1043 
NORTH TAZEWELL, VA 24630 ACH 08/19/2019 Suppliers or vendors $5,225.00 

ACH 08/30/2019 Suppliers or vendors $3,850.00 

ACH 09/13/2019 Suppliers or vendors $7,600.00 

230477 10/07/2019 Suppliers or vendors $55,900.00 

230889 10/11/2019 Suppliers or vendors $10,200.00 

SUBTOTAL $82,775.00 

J. ARON & COMPANY 
GOLDMAN SACHS INTERNATIONAL 
200 WEST STREET 
NEW YORK, NY 10282-2198 ACH 08/02/2019 Services $500,000.00 

ACH 08/09/2019 Services $500,000.00 

ACH 08/16/2019 Services $500,000.00 

ACH 08/23/2019 Services $500,000.00 

ACH 08/30/2019 Services $2,612,671.48 

SUBTOTAL $4,612,671.48 

J. H. DAVIS 
275 QUISENBERRY LANE 
WINCHESTER, KY 40391 229995 09/26/2019 Other - Royalty $101.34 

SUBTOTAL $101.34 

J.H. FLETCHER & COMPANY 
POBOX2187 
HUNTINGTON, WV 25722-2187 228787 09/06/2019 Suppliers or vendors $2,986.55 

SUBTOTAL $2,986.55 

J.J. KELLER & ASSOCIATES, INC. 
PO BOX6609 
CAROL STREAM, IL 60197-6609 AQ4 09/13/2019 Suppliers or vendors $242.94 

SUBTOTAL $242.94 
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Statement of Financfal Affairs for Non-lndfvfduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment AmountPatd Number 

JABO SUPPLY CORP. 
PO BOX238 
HUNTINGTON, WV 25707 227010 08/19/2019 Suppliers or vendors $16,581.13 

227011 08/19/2019 Suppliers or vendors $114,722.44 

227012 08/19/2019 Suppliers or vendors $9,022.07 

227013 08/19/2019 Suppliers or vendors $58,044.47 

227014 08/19/2019 Suppliers or vendors $6,467.46 

227015 08/19/2019 Suppliers or vendors $26,225.84 

227016 08/19/2019 Suppliers or vendors $94.80 

227017 08/19/2019 Suppliers or vendors $2,377.32 

228871 09/06/2019 Suppliers or vendors $25,521.75 

228872 09/06/2019 Suppliers or vendors $62,679.22 

228873 09/06/2019 Suppliers or vendors $18,082.14 

228874 09/06/2019 Suppliers or vendors $23,987.40 

228875 09/06/2019 Suppliers or vendors $13.816.54 

228876 09/06/2019 Suppliers or vendors $149.06 

228877 09/06/2019 Suppliers or vendors $5,017.83 

228878 09/06/2019 Suppliers or vendors $118.08 

SUBTOTAL $382,907.55 

JACK J. RONEVICH 
208 GEORGIANN DRIVE 
ST. CLAIRSVILLE, OH 43950 226739 08/19/2019 Services $4,900.00 

226740 08/19/2019 Services $6,102.60 

229459 09/20/2019 Services $2,450.00 

229460 09/20/2019 Services $2,034.20 

230615 10/07/2019 Services $2,034.20 

231063 10/11/2019 Services $2,450.00 

231064 10/11/2019 Services $2,034.20 

SUBTOTAL $22,005.20 

JACKELINE DIAZ LAMBERT 
39051 HEILMAN ROAD 
POMEROY, OH 45769 225907 08/05/2019 Other - Royalty $2.00 

229103 09/10/2019 Other - Royalty $3.27 

SUBTOTAL $5.27 

JACKSON ENERGY COOPERATIVE 
POBOX790 
ANNVILLE, KY 40402-0790 226738 08/19/2019 Other - Utilities $3,914.34 

227437 08/23/2019 Other - Utilities $1,018.53 

229456 09/20/2019 Other - Utilities $3,725.04 

229954 09/26/2019 Other - Utilities $1,039.25 

231060 10/11/2019 Other - Utilities $375.06 

SUBTOTAL $10,072.22 
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Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

JACKSON TOWNSHIP TAX COLLECTOR 
2102 GOLDEN OAKS ROAD 
HOLBROOK, PA 15341 229599 09/20/2019 Other• Regu atory/Tax $39,778.65 

SUBTOTAL $39,778.65 

JACQUELINE J RANIERI-MORROW 
HEIRSHI 
125 GRANVILLE SQUARE, SUITE 400 
MORGANTOWN, WV 26501 ACff 10/08/2019 Services $33,340.00 

SUBTOTAL $33,340.00 

JAG LANDSCAPING 
108 GILBOB ST. 
FAIRMONT, WV 26554 226213 08/13/2019 Services $11,550.00 

226214 08/13/2019 Services $4,350.00 

229634 09/20/2019 Services $32,300.00 

230712 10/07/2019 Services $19,520.00 

231211 10/11/2019 Services $17,950.00 

SUBTOTAL $85,670.00 

JAME M MCCULLOUGH 
MCCULLOUGH ENTERPRISES 
PO BOX403 
LUMBERPORT, WV 26386 228305 09/06/2019 Suppliers or vendors $350.00 

SUBTOTAL $350.00 

JAMES & PHYLLIS A DREHEL 
37475 LEADING CREEK ROAD 
MIDDLEPORT, OH 45760 225860 08/05/2019 Other • Royalty $26.18 

229057 09/10/2019 Other - Royalty $26.45 

SUBTOTAL $52.63 

JAMES BRIAN MILLS 
11 FAIRWAY DRIVE 
MOUNT CLARE, WV 26408 225455 08/02/2019 Services $1,550.00 

226225 08/13/2019 Services $950.00 

228496 09/06/2019 Services $550.00 

229646 09/20/2019 Services $1,250.00 

SUBTOTAL $4,300.00 

JAMES H MEHLMAN 
OBA MEHLMAN TRUCKING 
53763 FARMINGTON ROAD 
BRIDGEPORT, OH 43912 227357 08/23/2019 Services $23,500.00 

229349 09/20/2019 Serv:ces $24,825.00 

SUBTOTAL $48,325.00 
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Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before fiijng this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

JAMES PAUL MURRAY 
PO BOX525 
HARRODSBURG, KY 40330 227450 08/23/2019 Other - Royalty $880.90 

229964 09/26/2019 Other - Royalty $867.65 

SUBTOTAL $1,748.55 

JAMES TALTON TURNER. Ill 
PO BOX 1232 
GENOA, NV 89411 227474 08/23/2019 Other - Royalty $160.64 

SUBTOTAL $160.64 

JAMES W. ROSS 
1533 STONEBRIAR ROAD 
GREEN COVE SPRINGS, FL 32043 229994 09/26/2019 Other • Royalty $101.34 

SUBTOTAL $101.34 

JANE L. CHRISTOPHER 
6 CROSS CREEK DRIVE 
BIRMINGHAM, AL 35213 227480 08/23/2019 Other - Royalty $104.07 

SUBTOTAL $104.07 

JANET A DUNHAM 
960 45TH STREET 
NEW BOSTON, IL 61722 225861 08/05/2019 Other • Royalty $13.32 

229058 09/10/2019 Other - Royalty $12.85 

230574 10/07/2019 Other • Royalty $9.77 

SUBTOTAL $35.94 

JANICE L HAUGHT 
26042 SHORTLINE HWY 
SMITHFIELD, WV 26437 226223 08/13/2019 Suppliers or vendors $1,000.00 

SUBTOTAL $1,000.00 

JANIE TOMPSON 
1507 CYPRESS RD. 
OLNEY, IL 62450 226279 08/13/2019 Other - Royalty $4,908.11 

SUBTOTAL $4,908.11 

JASON RUSK 
1050 CRESWELL CIRCLE 
NEW ALBANY, OH 43054 ACH 08/09/2019 Services $16,612.50 

ACH 09/11/2019 Services $17,400.00 

ACH 10/04/2019 Services $11,400.00 

SUBTOTAL $45,412.50 

JAY D WHARTON AND 
AMANDA K WHARTON 
40701 FITZGERALD ROAD 
BETHESDA, OH 43719 229492 09/20/2019 Suppliers or vendors $33,000.00 

SUBTOTAL $33,000.00 
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Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

JAYMAR, INC. 
PO BOX378 
CHESHIRE, OH 45620 225868 08/05/2019 Other • Royalty $120.43 

229064 09/10/2019 Other - Royalty $116.92 

230580 10/07/2019 Other • Royalty $119.86 

SUBTOTAL $357.21 

JAYSTERN LLC 
412 MARKET STREET, SUITE 202 
PARKERSBURG, WV 26101 227754 08/27/2019 Other • Royalty $91,229.83 

229905 09/25/2019 Other • Royalty $157,246.87 

SUBTOTAL $248,476.70 

JEANETTE LILLEY 
RT#4 BOX 180 
CAMERON, WV 26033 229579 09/20/2019 Other • Royalty $814.88 

SUBTOTAL $814.88 

JEANIE L HENTHORN 
HENTHORN ENVIRONMENTAL 
SERVICES LLC 
PO BOX 599 
ST ALBANS, WV 25177 231116 10/11/2019 Suppliers or vendors $11,956.26 

SUBTOTAL $11 ,956.26 

JEFFERY D MEADOWS 
720 CIRCLE DRIVE 
MULLENS, WV 25882 229854 09/23/2019 Suppliers or vendors $15,690.42 

SUBTOTAL $15,690.42 

Page 115 of 257 

148 of 370 



R04061

Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

JEFFREY C HURT 
INTERNATIONAL BELT SALES LLC 
29425 CHAGRIN BLVD, SUITE 300 
PEPPER PIKE, OH 44122 225833 08/05/2019 Suppliers or vendors $69,020.00 

225834 08/05/2019 Suppliers or vendors $112,631.52 

226596 08/13/2019 Suppliers or vendors $142,065.50 

227194 08/19/2019 Suppliers or vendors $226,055.94 

227195 08/19/2019 Suppliers or vendors $69,917.26 

227196 08/19/2019 Suppliers or vendors $96,840.00 

227197 08/19/2019 Suppliers or vendors $110,640.00 

227198 08/19/2019 Suppliers or vendors $260, 176.80 

228129 08/28/2019 Suppliers or vendors $679,678.76 

228130 08/28/2019 Suppliers or vendors $111,746.40 

229030 09/06/2019 Suppliers or vendors $139,489.42 

229031 09/06/2019 Suppliers or vendors $194,971.20 

229032 09/06/2019 Suppliers or vendors $647,626.80 

229033 09/06/2019 Suppliers or vendors $90,632.40 

231482 10/11/2019 Suppliers or vendors $37,544.00 

231483 10/11/2019 Suppliers or vendors $32,280.00 

SUBTOTAL $3,021,316.00 

JEFF'S WELDING & MACHINE LLC 
2901 BENWOOD HILL RD 
BENWOOD, WV 26031 225793 08/05/2019 Suppliers or vendors $32,110.35 

225794 08/05/2019 Suppliers or vendors $119,989.53 

228071 08/28/2019 Suppliers or vendors $13,550.90 

228072 08/28/2019 Suppliers or vendors $14,590.00 

SUBTOTAL $180,240.78 

JELM ENTERPRISES 
PO BOX378 
CHESHIRE, OH 45620 225872 08/05/2019 Other - Royalty $24.69 

229068 09/10/2019 Other - Royalty $22.17 

230584 10/07/2019 Other - Royalty $23.03 

SUBTOTAL $69.89 

JENNCHEM, LLC 
PO BOX 603800 
CHARLOTTE, NC 28260-3800 225766 08/05/2019 Suppliers or vendors $161,547.43 

225767 08/05/2019 Suppliers or vendors $241,107.14 

225768 08/05/2019 Suppliers or vendors $90,258.85 

225769 08/05/2019 Suppliers or vendors $176,356.13 

225770 08/05/2019 Suppliers or vendors $86,406.02 

225771 08/05/2019 Suppliers or vendors $10,791.85 

226569 08/13/2019 Suppliers or vendors $56,183.04 

226570 08/13/2019 Suppliers or vendors $285,427.71 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 150 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-lndlvlduals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

JENNCHEM, LLC 
PO BOX 603800 
CHARLOTTE, NC 28260-3800 226571 08/13/2019 Suppliers or vendors $76,682.88 

226572 08/13/2019 Suppliers or vendors $21,591.12 

226573 08/13/2019 Suppliers or vendors $106,687.65 

227117 08/19/2019 Suppliers or vendors $149,913.77 

227118 08/19/2019 Suppliers or vendors $209,352.40 

227119 08/19/2019 Suppliers or vendors $107,280.56 

227120 08/19/2019 Suppliers or vendors $87,088.90 

227121 08/19/2019 Suppliers or vendors $256,741.14 

227122 08/19/2019 Suppliers or vendors $457.50 

228027 08/28/2019 Suppliers or vendors $83,770.45 

228028 08/28/2019 Suppliers or vendors $91,164.26 

228029 08/28/2019 Suppliers or vendors $8,796.48 

228030 08/28/2019 Suppliers or vendors $32,812.72 

228031 08/28/2019 Suppliers or vendors $35,917.05 

ACH 09/06/2019 Suppliers or vendors $1,054,758.01 

Wire 09/23/2019 Suppliers or vendors $329,213.46 

Wire 10/01/2019 Suppliers or vendors $1,578,003.76 

231456 10/11/2019 Suppliers or vendors $141,498.33 

231457 10/11/2019 Suppliers or vendors $647,082.73 

231458 10/11/2019 Suppliers or vendors $6,963.31 

231459 10/11/2019 Suppliers or vendors $24,710.75 

231460 10/11/2019 Suppliers or vendors $38,310.55 

Wire 10/21/2019 Suppliers or vendors $956,307.61 

SUBTOTAL $7,153,183.56 

JENNIFER SHEETS 
32855 COTTRILL ROAD 
POMEROY, OH 45769 225895 08/05/2019 Other • Royalty $2.87 

229090 09/10/2019 Other • Royalty $3.46 

230606 10/07/2019 Other • Royalty $3.03 

SUBTOTAL $9.36 

JENN MAR CORPORATION 
PO BOX 603800 
CHARLOTTE, NC 28260-3800 225693 08/05/2019 Suppliers or vendors $70,098.09 

225694 08/05/2019 Suppliers or vendors $800,770.51 

225695 08/05/2019 Suppliers or vendors $136,855.57 

225696 08/05/2019 Suppliers or vendors $637,540.34 

225697 08/05/2019 Suppliers or vendors $254,458.31 

225698 08/05/2019 Suppliers or vendors $43,639.77 

225699 08/05/2019 Suppliers or vendors $129,056.10 

226503 08/13/2019 Suppliers or vendors $280,551.23 

226504 08/13/2019 Suppliers or vendors $811,295.56 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 151 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

JENNMAR CORPORATION 
PO BOX 603800 
CHARLOTTE, NC 28260-3800 226505 08/13/2019 Suppliers or vendors $235,157.25 

226506 08/13/2019 Suppliers or vendors $406,702.09 

226507 08/13/2019 Suppliers or vendors $269,342.88 

226508 08/13/2019 Suppliers or vendors $298,618.04 

226509 08/13/2019 Suppliers or vendors $170,199.04 

227018 08/19/2019 Suppliers or vendors $256,664.71 

227019 08/19/2019 Suppliers or vendors $194,868.04 

227020 08/19/2019 Supplfers or vendors $6,249.25 

227021 08/19/2019 Suppliers or vendors $68,089.56 

227022 08/19/2019 Suppliers or vendors $106,030.51 

227023 08/19/2019 Suppliers or vendors $47,415.64 

227024 08/19/2019 Suppliers or vendors $91,431.29 

227943 08/28/2019 Suppliers or vendors $30,776.64 

227944 08/28/2019 Suppliers or vendors $241,985.03 

227945 08/28/2019 Suppliers or vendors $46,191.88 

227946 08/28/2019 Suppliers or vendors $34,592.54 

227947 08/28/2019 Suppliers or vendors $66,532.94 

227948 08/28/2019 Suppliers or vendors $37,364.53 

ACH 09/06/2019 Suppliers or vendors $1,563,750.80 

Wire 09/18/2019 Suppliers or vendors $2,000, 170.50 

Wire 09/23/2019 Suppliers or vendors $1,723,442.32 

Wire 10/01/2019 Suppliers or vendors $826,566.89 

Wire 10/21/2019 Suppliers or vendors $183,313.30 

SUBTOTAL $12,069,721.15 

JENNMAR MCSWEENEY LLC 
PO BOX 645517 
PITTSBURGH, PA 15264-5253 225628 08/05/2019 Suppliers or vendors $11,643.66 

225629 08/05/2019 Suppliers or vendors $3,001.24 

225630 08/05/2019 Suppliers or vendors $1,591.64 

225631 08/05/2019 Suppliers or vendors $444.90 

225632 08/05/2019 Suppliers or vendors $1,882.40 

226927 08/19/2019 Suppliers or vendors $3,901.70 

226928 08/19/2019 Suppliers or vendors $5,275.33 

226929 08/19/2019 Suppliers or vendors $3,048.15 

226930 08/19/2019 Suppliers or vendors $2,650.40 

226931 08/19/2019 Supplfers or vendors $1,526.00 

227860 08/28/2019 Suppliers or vendors $12,554.07 

227861 08/28/2019 Suppliers or vendors $994.06 

227862 08/28/2019 Suppliers or vendors $3,498.00 

227863 08/28/2019 Suppliers or vendors $2,540.24 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 152 of 370 

Debtor Name: Murray Energy Corporation Case Number. 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Flllng for Bankruptcy 

Part 2, Question 3: Oertain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

JENNMAR MCSWEENEY LLC 
PO BOX 645517 
PITTSBURGH, PA 15264-5253 227864 08/28/2019 Suppliers or vendors $1,882.40 

ACH 09/06/2019 Suppliers or vendors $80,463.65 

Wire 09/23/2019 Suppliers or vendors $61,931.53 

Wire 10/21/2019 Suppliers or vendors $10,125.99 

SUBTOTAL $208,955.36 

JENNMAR SANSHELL LLC 
PO BOX 645684 
PITTSBURGH, PA 15264-5254 225827 08/05/2019 Suppliers or vendors $10,863.86 

225828 08/05/2019 Suppliers or vendors $50,446.64 

225829 08/05/2019 Suppliers or vendors $7,328.60 

225830 08/05/2019 Suppliers or vendors $57,679.52 

225831 08/05/2019 Suppliers or vendors $5,628.00 

225832 08/05/2019 Suppliers or vendors $60,322.04 

227189 08/19/2019 Suppliers or vendors $17,451.26 

227190 08/19/2019 Suppliers or vendors $2,148.00 

227191 08/19/2019 Suppliers or vendors $21,650.88 

227192 08/19/2019 Suppliers or vendors $26,838.00 

227193 08/19/2019 Suppliers or vendors $9,841.94 

228122 08/28/2019 Suppliers or vendors $2,301.00 

228123 08/28/2019 Suppliers or vendors $3,580.00 

228124 08/28/2019 Suppliers or vendors $6,700.00 

228125 08/28/2019 Suppliers or vendors $10,884.88 

228126 08/28/2019 Suppliers or vendors $30,408.36 

ACH 09/06/2019 Suppliers or vendors $384,884.18 

Wire 09/23/2019 Suppliers or vendors $288,649.12 

Wire 10/21/2019 Suppliers or vendors $40,478.76 

SUBTOTAL $1,038,085.04 

JENNMAR SERVICES 
PO BOX 603800 
CHARLOTTE, NC 28260·3800 225774 08/05/2019 Suppliers or vendors $4,181.24 

225775 08/05/2019 Suppliers or vendors $2,840.00 

225776 08/05/2019 Suppliers or vendors $28,743.13 

225777 08/05/2019 Suppliers or vendors $315,804.53 

225778 08/05/2019 Suppliers or vendors $6,582.44 

225779 08/05/2019 Suppliers or vendors $2,348.64 

225780 08/05/2019 Suppliers or vendors $7,902.84 

225781 08/05/2019 Suppliers or vendors $6,750.00 

225782 08/05/2019 Suppliers or vendors $71,165.55 

225783 08/05/2019 Suppliers or vendors $24,222.03 

225784 08/05/2019 Suppliers or vendors $103,812.86 

226574 08/13/2019 Suppliers or vendors $90,429.47 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 153 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers lo creditors within 90 days before filing this case 

Creditor Name & AddreBB Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

JENNMAR SERVICES 
PO BOX 603800 
CHARLOTTE, NC 28260-3800 226575 08/13/2019 Suppliers or vendors $7,203.59 

226576 08/13/2019 Suppliers or vendors $2,942.60 

226577 08/13/2019 Suppliers or vendors $22,452.30 

226578 08/13/2019 Suppliers or vendors $96,769.26 

226579 08/13/2019 Suppliers or vendors $12,149.07 

227125 08/19/2019 Suppliers or vendors $1,930.17 

227126 08/19/2019 Suppliers or vendors $32,791.83 

227127 08/19/2019 Suppliers or vendors $197,899.52 

227128 08/19/2019 Suppliers or vendors $12,825.57 

227129 08/19/2019 Suppliers or vendors $2,779.52 

227130 08/19/2019 Suppliers or vendors $13,405.30 

227131 08/19/2019 Suppliers or vendors $139,129.11 

227132 08/19/2019 Suppliers or vendors $13,474.12 

228032 08/28/2019 Suppliers or vendors $528.73 

228033 08/28/2019 Suppliers or vendors $2,556.64 

228034 08/28/2019 Suppliers or vendors $35,378.33 

228035 08/28/2019 Suppliers or vendors $300.00 

228036 08/28/2019 Suppliers or vendors $14,249.09 

228037 08/28/2019 Suppliers or vendors $15,675.20 

228038 08/28/2019 Suppliers or vendors $12,102.41 

228039 08/28/2019 Suppliers or vendors $55,684.02 

ACH 09/06/2019 Suppliers or vendors $1,394,328.45 

Wire 09/23/2019 Suppliers or vendors $1,596,652.36 

Wire 10/21/2019 Suppliers or vendors $489,568.26 

SUBTOTAL $4,837,558.18 

JENNMAR SERVICES 
WESTERN DIV 
PO BOX 603800 
CHARLOTTE, NC 28260-3800 Wire 09/23/2019 Suppliers or vendors $110.00 

SUBTOTAL $110.00 

JEREMIAH L KEMP 
NEW EDGE MAINTENANCE 
PO BOX 147 
BELMONT, OH 43718 226132 08/13/2019 Suppliers or vendors $1,900.00 

229507 09/20/2019 Suppliers or vendors $1,900.00 

231111 10/11/2019 Suppliers or vendors $1,900.00 

SUBTOTAL $5,700.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 154 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

JERRY M TAYLOR 
60980 WARNER DRIVE 
BARNESVILLE, dH 43713 225998 08/13/2019 Suppliers or vendors $4,479.85 

229311 09/20/2019 Suppliers or vendors $4,747.49 

231876 10/25/2019 Suppliers or vendors $5,538.71 

SUBTOTAL $14,766.05 

JET-CARE INTERNATIONAL 
3 SADDLE ROAD 
CEDAR KNOLLS, NJ 07927 228522 09/06/2019 Suppliers or vendors $124.40 

SUBTOTAL $124.40 

JEWELL G. MUSSA TTO TRUST 
C/O TINA M JORDAN TRUSTEE 
48836 N. 35TH AVE 
NEW RIVER, A2. 85087 227463 08/23/2019 Other - Royalty $148.17 

SUBTOTAL $148.17 

JIM HENRIES HEAVY HAULING 
PO BOX 1773 
PRICE, UT 84501 230825 10/10/2019 Services $11,575.00 

SUBTOTAL $11,575.00 

J-LOK COMPANY 
PO BOX 603800 
CHARLOTTE, NC 28260-3800 227088 08/19/2019 Suppliers or vendors $24,360.80 

227089 08/19/2019 Suppliers or vendors $50,738.00 

227090 08/19/2019 Suppliers or vendors $7,965.00 

227091 08/19/2019 Supprers or vendors $9,660.00 

227092 08/19/2019 Suppliers or vendors $21,042.00 

227093 08/19/2019 Suppliers or vendors $21,698.80 

Wire 10/01/2019 Suppliers or vendors $343, 158.00 

SUBTOTAL $478,622.60 

JM CONVEYORS LLC 
PO BOX 603800 
CHARLOTTE, NC 28260-3800 227220 08/19/2019 Suppliers or vendors $24,782.40 

Wire 10/01/2019 Suppliers or vendors $752,001.81 

Wire 10/21/2019 Suppliers or vendors $820,185.72 

SUBTOTAL $1,596,969.93 

JMO MOBILE MODULAR LLC 
RT. 37 NORTH 
POBOX547 
MARION, IL 62959 228507 09/06/2019 Suppliers or vendors $250.00 

230725 10/07/2019 Suppliers or vendors $250.00 

SUBTOTAL $500.00 

JOAN LOIS MARLING 
4202 DRAGON HIGHWAY 
CAMERON, WV 26033 229581 09/20/2019 Other - Royalty $391.14 

SUBTOTAL $391.14 

Page 121 of 257 

154 of 370 



R04067

Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 155 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Data Reason For Payment Amount Paid Number 

JOE R PYLE COMPLETE AUCTION AND 
REA 
5546 BENEDUM DR 
SHINNSTON, Wv 26431 225285 07/31/2019 Suppliers or vendors $10,000.00 

225286 07/31/2019 Suppliers or vendors $10,000.00 

225287 07/31/2019 Suppliers or vendors $5,000.00 

225288 07/31/2019 Suppliers or vendors $5,000.00 

225289 07/31/2019 Suppliers or vendors $5,000.00 

225290 07/31/2019 Suppliers or vendors $5,000.00 

225291 07/31/2019 Suppliers or vendors $5,000.00 

225292 07/31/2019 Suppliers or vendors $5,000.00 

225294 07/31/2019 Suppliers or vendors $5,000.00 

225295 07/31/2019 Suppliers or vendors $5,000.00 

225296 07/31/2019 Suppliers or vendors $5,000.00 

225297 07/31/2019 Suppliers or vendors $1,000.00 

225298 07/31/2019 Suppliers or vendors $1,000.00 

225299 07/31/2019 Suppliers or vendors $1,000.00 

225300 07/31/2019 Suppliers or vendors $1,000.00 

225301 07/31/2019 Suppliers or vendors $1,000.00 

225302 07/31/2019 Suppliers or vendors $1,000.00 

225303 07/31/2019 Suppliers or vendors $1,000.00 

225304 07/31/2019 Suppliers or vendors $1,000.00 

225305 07/31/2019 Suppliers or vendors $100.00 

SUBTOTAL $73,100.00 

JOELBRAIDO 
40801 BETHESDA-BELMONT RD 
BETHESDA, OH 43719 227420 08/23/2019 Suppliers or vendors $825.00 

SUBTOTAL $825.00 

JOHN DUDLEY JUDY 
318 N. SYCAMORE STREET 
MT. STERLING, KY 40353 227464 08/23/2019 Other • Royalty $297.84 

229978 09/26/2019 Other - Royalty $364.29 

SUBTOTAL $662.13 

JOHN F. DAVIS 111 
41690 VALLEY VIEW CT. 
ELIZABETH, CO 80107 227466 08/23/2019 Other - Royalty $114.46 

SUBTOTAL $114.46 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 156 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

JOHN FASICK TRACTOR COMPANY 
PO BO~ 952121 
ST. LOUIS, MO 63195-2121 226017 08/13/2019 Suppliers or vendors $7,292.02 

227352 08/23/2019 Suppliers or vendors $870.29 

229341 09/20/2019 Suppliers or vendors $403.99 

230965 10/11/2019 Suppliers or vendors $8,774.23 

SUBTOTAL $17,340.53 

JOHN FAHEY 
C/O BENESCH, FRIEDLANDR, COPLN, 
ARO 
2300 BP TOWER, 200 PUBLIC SQUARE 
CLEVELAND, OH 44114 ACH 09/13/2019 Suppliers or vendors $20,000.00 

SUBTOTAL $20,000.00 

JOHN HENRY FOSTER COMPANY 
PO BOX 419161 
CREVE COEUR, MO 63141-9161 ACH 08/07/2019 Suppliers or vendors $1,389.43 

ACH 08/19/2019 Suppliers or vendors $2,525.32 

SUBTOTAL $3,914.75 

JOHN INGELS 
39841 ROUTE 143 
POMEROY, OH 45769 225867 08/05/2019 Other - Royalty $0.50 

SUBTOTAL $0.50 

JOHN J. MORGAN 
1034 FIFTHE AVE, SUITE 400 
PITTSBURGH, PA 15219 226283 08/13/2019 Services $2,421.81 

230766 10/07/2019 Services $2,424.69 

SUBTOTAL $4,846.50 

JOHN ROGER CURD 
7136 TUCKER RD. 
HOLLY, Ml 48442 226276 08/13/2019 Other - Royalty $62.27 

SUBTOTAL $62.27 

JOHN T JOHNSON 
364 PATTERSON DR.#122 
MORGANTOWN, WV 26505 227202 08/19/2019 Services $735.00 

229650 09/20/2019 Services $490.00 

SUBTOTAL $1,225.00 

JOHN W BACKER JR 
2081 HARMONY COURT 
LEXINGTON, KY 40502 227601 08/23/2019 Other - Royalty $123.49 

SUBTOTAL $123.49 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 157 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 

JOHN WCLAY IRREV FAMILY GSTT 
TRUST 
EXEMPT SHARE 
PO BOX363 
MT. STERLING, KY 40353 

JOHN W.CLAY TR UW 
PO BOX363 
MT.STERLING, KY 40353 

JOHN'S TOWING SERVICE, INC. 
PO BOX 17 
SHIPPINGPORT, PA 15077 

JOHNSON CONTROLS SECURITY 
SOULTIONS 
TYCO INTEGRATED SECURITY LLC 
PO BOX 371967 
PITTSBURGH, PA 15250-7967 

JONATHAN A. GETZLAFF 
DBA J & W ROLL-OFF SERVICES LLC 
PO BOX4 
WARNOCK, OH 43967 

JOSEPH G MCPHERSON 
BLACK DIAMOND PAVING 
66304 MUELLER ROAD 
BELMONT, OH 43718 

JOSEPH G. PASTORIAL 
5 LEGEND DRIVE 
BRIDGEPORT, WV 26330 

JOSEPH W. MATOSZKIA 
57619 VALLEY DRIVE 
SHADYSIDE, OH 43947 

Check or Wire 
Number 

227616 

230038 

227596 

225425 

226151 

231069 

226945 

228792 

228793 

229888 

229889 

225580 

228483 

231204 

225996 

225997 

227340 

Payment Date 

08/23/2019 

09/26/2019 

08/23/2019 

08/02/2019 

08/13/2019 

10/11/2019 

08/19/2019 

09/06/2019 

09/06/2019 

09/25/2019 

09/25/2019 

08/02/2019 

09/06/2019 

10/11/2019 

08/13/2019 

08/13/2019 

08/23/2019 
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Reason For Payment Amount Paid 

Other - Royalty 

Other - Royalty 

SUBTOTAL 

Other - Royalty 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Services 

SUBTOTAL 

Services 

Services 

SUBTOTAL 

Supp.iers or vendors 

Suppliers or vendors 

Suppliers or vendors 

$409.73 

$435.06 

$844.79 

$177.34 

$177.34 

$27,000.00 

$59,033.50 

$86,033.50 

$205.42 

$205.42 

$14,417.39 

$595.00 

$17,885.60 

$595.00 

$31,711.85 

$65,204.84 

$112,000.00 

$112,000.00 

$400.00 

$400.00 

$800.00 

$2,790.00 

$2,058.00 

$1,750.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 158 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Addreas Check or Wire Payment Date Reason For Payment Amount Paid Number 

JOSEPH W. MATOSZKIA 
57619 VALLEY DRIVE 
SHADYSIDE, OH 43947 228285 09/06/2019 Suppliers or vendors $2,604.00 

228286 09/06/2019 Suppliers or vendors $2,058.00 

229310 09/20/2019 Suppliers or vendors $1,750.00 

230492 10/07/2019 Suppliers or vendors $2,604.00 

230493 10/07/2019 Suppliers or vendors $2,058.00 

230942 10/11/2019 Suppliers or vendors $1,750.00 

SUBTOTAL $19,422.00 

JOY GLOBAL CONVEYORS, INC. 
PO BOX 74008951 
CHICAGO, IL 60674-8951 225582 08/05/2019 Suppliers or vendors $79,270.00 

226471 08/13/2019 Suppliers or vendors $163,285.60 

226867 08/19/2019 Suppliers or vendors $24,256.79 

226868 08/19/2019 Suppliers or vendors $79,270.00 

226869 08/19/2019 Suppliers or vendors $24,633.86 

226870 08/19/2019 Suppliers or vendors $1,465.00 

227777 08/28/2019 Suppliers or vendors $46,159.96 

227778 08/28/2019 Suppliers or vendors $339,252.33 

227779 08/28/2019 Suppliers or vendors $22,343.64 

227780 08/28/2019 Suppliers or vendors $2,138.50 

227781 08/28/2019 Suppliers or vendors $35,237.50 

228724 09/06/2019 Suppliers or vendors $5,491.85 

228725 09/06/2019 Suppliers or vendors $109,180.80 

228726 09/06/2019 Suppliers or vendors $91,182.58 

231365 10/11/2019 Suppliers or vendors $1,105.34 

231366 10/11/2019 Suppliers or vendors $128,135.52 

231367 10/11/2019 Suppliers or vendors $333.24 

231368 10/11/2019 Suppliers or vendors $127,418.98 

231369 10/11/2019 Suppliers or vendors $10,214.12 

231370 10/11/2019 Suppliers or vendors $12,730.50 

231371 10/11/2019 Suppliers or vendors $5,206.75 

SUBTOTAL $1,308,312.86 

JOY GLOBAL UNDERGROUND MINING 
LLC 
PO BOX 504794 
ST. LOUIS, MO 63150-4794 225700 08/05/2019 Suppliers or vendors $8,595.87 

225701 08/05/2019 Suppliers or vendors $255,000.00 

225702 08/05/2019 Suppliers or vendors $18,517.00 

ACH 08/06/2019 Suppliers or vendors ($131,832.99) 

226024 08/13/2019 Suppliers or vendors $131,832.99 

226510 08/13/2019 Suppliers or vendors $229,638.17 

226511 08/13/2019 Suppliers or vendors $844,697.34 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 159 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

JOY GLOBAL UNDERGROUND MINING 
LLC 
PO BOX 504794 
ST. LOUIS, MO 63150-4794 226512 08/13/2019 Suppliers or vendors $246,170.78 

226513 08/13/2019 Suppliers or vendors $9,510.70 

226514 08/13/2019 Suppliers or vendors $322,155.18 

226515 08/13/2019 Suppliers or vendors $580.84 

226516 08/13/2019 Suppliers or vendors $687.50 

226517 08/13/2019 Suppliers or vendors $4,908.23 

226518 08/13/2019 Suppliers or vendors $21,050.41 

226519 08/13/2019 Suppliers or vendors $23,792.64 

227025 08/19/2019 Suppliers or vendors $268.84 

227026 08/19/2019 Suppliers or vendors $265,569.33 

227027 08/19/2019 Suppliers or vendors $586,894.60 

227028 08/19/2019 Suppliers or vendors $11,735.69 

227029 08/19/2019 Suppliers or vendors $293,516.97 

227030 08/19/2019 Suppliers or vendors $93,806.72 

227031 08/19/2019 Suppliers or vendors $33,268.15 

227032 08/19/2019 Suppliers or vendors $12,570.23 

227033 08/19/2019 Suppliers or vendors $130,124.37 

227034 08/19/2019 Suppliers or vendors $91,382.41 

227035 08/19/2019 Suppliers or vendors $511,045.27 

227949 08/28/2019 Suppliers or vendors $27,102.91 

227950 08/28/2019 Suppliers or vendors $12,447.28 

227951 08/28/2019 Suppliers or vendors $333,931.42 

227952 08/28/2019 Suppliers or vendors $699,075.36 

227953 08/28/2019 Suppliers or vendors $1,222.14 

227954 08/28/2019 Suppliers or vendors $6,912.70 

227955 08/28/2019 Suppliers or vendors $17,774.67 

227956 08/28/2019 Suppliers or vendors $28,328.07 

227957 08/28/2019 Suppliers or vendors $22,597.63 

227958 08/28/2019 Suppliers or vendors $47,940.51 

228879 09/06/2019 Suppliers or vendors $7,543.74 

228880 09/06/2019 Suppliers or vendors $24,956.47 

228881 09/06/2019 Suppliers or vendors $12,135.01 

228882 09/06/2019 Suppliers or vendors $16,752.02 

228883 09/06/2019 Suppliers or vendors $696,352.18 

228884 09/06/2019 Suppliers or vendors $53,837.41 

228885 09/06/2019 Suppliers or vendors $402.34 

228886 09/06/2019 Suppliers or vendors $875.00 

228887 09/06/2019 Suppliers or vendors $30,423.21 

228888 09/06/2019 Suppliers or vendors $31,581.42 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 160 of 370 

Debtor Name: Murray Energy Corporation. Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

JOY GLOBAL UNDERGROUND MINING 
LLC 
PO BOX 504794 
ST. LOUIS, MO 63150-4794 228889 09/06/2019 Suppliers or vendors $22,854.63 

228890 09/06/2019 Suppliers or vendors $238,683.03 

229908 09/26/2019 Suppliers or vendors $5,555.60 

229909 09/26/2019 Suppliers or vendors $34,607.05 

230059 10/01/2019 Suppliers or vendors $2,846.24 

230071 10/02/2019 Suppliers or vendors $22,915.98 

230375 10/04/2019 Suppliers or vendors $800.69 

230376 10/04/2019 Suppliers or vendors $10,837.88 

230377 10/04/2019 Suppliers or vendors $3,013.34 

230378 10/04/2019 Suppliers or vendors $809.55 

230379 10/04/2019 Suppliers or vendors $4,134.20 

230380 10/04/2019 Suppliers or vendors $2,955.03 

230381 10/04/2019 Suppliers or vendors $22,340.39 

231408 10/11/2019 Suppliers or vendors $4,619.10 

231409 10/11/2019 Suppliers or vendors $348.16 

231410 10/11/2019 Suppliers or vendors $12,022.22 

231411 10/11/2019 Suppliers or vendors $26,908.48 

231412 10/11/2019 Suppliers or vendors $456.92 

231413 10/11/2019 Suppliers or vendors $10,311.40 

231414 10/11/2019 Suppliers or vendors $94,929.96 

231487 10/14/2019 Suppliers or vendors $57,823.13 

231549 10/17/2019 Suppliers or vendors $9,505.82 

SUBTOTAL $6,676,957.53 

JUDITH ARNOLD 
625 CHESTNUT STREET 
MIDDLEPORT, OH 45760 225856 08/05/2019 Other • Royalty $6.23 

229053 09/10/2019 Other • Royalty $6.05 

230569 10/07/2019 Other • Royalty $5.14 

SUBTOTAL $17.42 

JUDITH E. ELKINS 
32080 CAMERON ST 
PO BOX 168 
WINONA, OH 44493 226277 08/13/2019 Other • Royalty $62.26 

SUBTOTAL $62.26 

JULIE SEILER 
1207 BORAH STREET 
OLNEY, IL 62450 226280 08/13/2019 Other • Royalty $4,908.11 

SUBTOTAL $4,908.11 
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Case 2:19"bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 161 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

K&JMACHINE 
326 FAIRMONT AVENUE 
BARNESVILLE, OH 43713-9669 225703 08/05/2019 Supplfers or vendors $55,316.41 

225704 08/05/2019 Supplfers or vendors $2,852.00 

227036 08/19/2019 Suppr ers or vendors $7,035.29 

SUBTOTAL $65,203.70 

K & K PROFESSIONAL KLEANING 
PO BOX285 
ST. CLAIRSVILLE, OH 43950 225329 08/02/2019 Suppliers or vendors $1,002.00 

225330 08/02/2019 Suppliers or vendors $4,400.00 

225331 08/02/2019 Suppliers or vendors $12,716.33 

225332 08/02/2019 Suppliers or vendors $35,743.00 

225333 08/02/2019 Suppliers or vendors $3,710.00 

225334 08/02/2019 Suppliers or vendors $3,675.00 

225335 08/02/2019 Suppliers or vendors $770.00 

225336 08/02/2019 Suppliers or vendors $16,503.00 

225337 08/02/2019 Suppliers or vendors $17,118.00 

225338 08/02/2019 Suppliers or vendors $2,600.00 

228226 09/06/2019 Suppliers or vendors $1,002.00 

228227 09/06/2019 Suppliers or vendors $4,400.00 

228228 09/06/2019 Suppliers or vendors $12,466.33 

228229 09/06/2019 Suppliers or vendors $35,743.00 

228230 09/06/2019 Suppliers or vendors $3,710.00 

228231 09/06/2019 Suppliers or vendors $3,675.00 

228232 09/06/2019 Suppliers or vendors $770.00 

228233 09/06/2019 Suppliers or vendors $16,503.00 

228234 09/06/2019 Suppliers or vendors $17,243.00 

228235 09/06/2019 Suppliers or vendors $2,600.00 

230812 10/10/2019 Suppliers or vendors $1,002.00 

230813 10/10/2019 Suppliers or vendors $4,400.00 

230814 10/10/2019 Suppliers or vendors $12,466.33 

230815 10/10/2019 Suppliers or vendors $35,743.00 

230816 10/10/2019 Suppliers or vendors $3,753.75 

230817 10/10/2019 Suppliers or vendors $3,675.00 

230818 10/10/2019 Suppliers or vendors $850.00 

230819 10/10/2019 Suppliers or vendors $16,503.00 

230820 10/10/2019 Suppliers or vendors $17,243.00 

230821 10/10/2019 Suppliers or vendors $2,600.00 

231866 10/25/2019 Suppliers or vendors $1,002.00 

231867 10/25/2019 Suppliers or vendors $4,400.00 

231868 10/25/2019 Suppliers or vendors $12,466.33 

231869 10/25/2019 Suppliers or vendors $35,743.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 162 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing th·s case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

K & K PROFESSIONAL KLEANING 
PO BOX 285 
ST. CLAIRSVILLE, OH 43950 231870 10/25/2019 Suppliers or vendors $3,753.75 

231871 10/25/2019 Suppliers or vendors $3,675.00 

231872 10/25/2019 Suppliers or vendors $770.00 

231873 10/25/2019 Suppliers or vendors $16,503.00 

231874 10/25/2019 Suppliers or vendors $15,243.00 

231875 10/25/2019 Suppliers or vendors $2,000.00 

SUBTOTAL $390,141.82 

K DOLAN CONVEYOR COMPANY LLC 
110 CONEMAUGH STREET 
PO BOX 175 
BLAIRSVILLE. PA 15717 227179 08/19/2019 Services $16,576.00 

227180 08/19/2019 Services $4,584.00 

228105 08/28/2019 Services $31,696.00 

229021 09/06/2019 Services $16,114.00 

229022 09/06/2019 Services $4,754.00 

229023 09/06/2019 Services $3,585.00 

230053 09/27/2019 Services $14,208.00 

230054 09/27/2019 Services $16,298.00 

230055 09/27/2019 Services $8,450.00 

230834 10/10/2019 Services $12,969.00 

231479 10/11/2019 Services $27,954.00 

231480 10/11/2019 Services $15,576.50 

231577 10/17/2019 Services $16,088.00 

SUBTOTAL $188,852.50 

KANAWHA SCALES & SYSTEMS, INC. 
POBOX569 
POCA, WV 25159 225939 08/13/2019 Suppliers or vendors $2,200.00 

227291 08/23/2019 Suppliers or vendors $16,238.54 

228236 09/06/2019 Suppliers or vendors $4,041.30 

229218 09/20/2019 Suppliers or vendors $2,200.00 

229219 09/20/2019 Suppliers or vendors $186.12 

229220 09/20/2019 Suppliers or vendors $1,695.00 

SUBTOTAL $26,560.96 

KATHERINE FISH EIGHER 
6161 LOUISVILLE STREET 
NEW ORLEANS, LA 70124 227470 08/23/2019 Other - Royalty $141.41 

229983 09/26/2019 Other - Royalty $176.87 

SUBTOTAL $318.28 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 163 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 {JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Qu11tlon 3: Certain payments or transfers to creditors within 90 days before fi~ng this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

KATHRYN BRIGGS CLAY 
POBOX22319 
LEXINGTON, KY 40522 227447 08/23/2019 Other - Royalty $177.36 

SUBTOTAL $177.36 

KATHY LYNN PIERCE 
1121 GYPSY HILL ROAD 
LANCASTER, PA 17602 229583 09/20/2019 Other - Royalty $358.65 

SUBTOTAL $358.65 

KEITH A BASSI 
109 MOOD LANE 
FAYETTE CITY, PA 15438 228504 09/06/2019 Suppliers or vendors $759.54 

230034 09/26/2019 Suppliers or vendors $379.77 

SUBTOTAL $1,139.31 

KEITH MILLER 
DBA KM COMPUTERS 
1057 HARRISON CITY EXPORT RD 
JEANNETTE, PA 15644 226793 08/19/2019 Suppliers or vendors $3,600.82 

228446 09/06/2019 Suppliers or vendors $1,877.26 

228447 09/06/2019 Suppliers or vendors $1,948.28 

228448 09/06/2019 Suppliers or vendors $2,340.00 

229569 09/20/2019 Suppliers or vendors $4,959.74 

229570 09/20/2019 Suppliers or vendors $6,837.00 

229571 09/20/2019 Suppliers or vendors $232.14 

230688 10/07/2019 Suppliers or vendors $4,682.80 

230689 10/07/2019 Suppliers or vendors $3,319.44 

230690 10/07/2019 Suppliers or vendors $195.00 

231168 10/11/2019 Suppliers or vendors $852.24 

231169 10/11/2019 Suppliers or vendors $656.14 

SUBTOTAL $31,500.86 

KEITHS INDUSTRIAL WELDING & FAB. IN 
600 INDIANA AVE. 
BLAIRSVILLE, PA 15717 ACH 08/19/2019 Suppliers or vendors $2,520.00 

231698 10/22/2019 Suppliers or vendors $19,500.40 

SUBTOTAL $22,020.40 

KENNETH A. JOHNSON 
35908 WOLF PEN ROAD 
POMEROY, OH 45769 225873 08/05/2019 Other - Royalty $30.92 

229069 09/10/2019 Other - Royalty $32.24 

230585 10/07/2019 Other - Royalty $27.35 

SUBTOTAL $90.51 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 164 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

KENNETH W EBLIN 
37492 SR 143 
RUTLAND, OH 45775 225863 08/05/2019 Other - Royalty $80.55 

229060 09/10/2019 Other • Royalty $67.00 

230576 10/07/2019 Other • Royalty $49.14 

SUBTOTAL $196.69 

KENTUCKY AMERICAN WATER 
COMPANY 
P.O. BOX 790247 
ST.LOUIS, MO 63179-0247 225448 08/02/2019 Other - Utilities $572.19 

228476 09/06/2019 Other - Utilities $231.93 

230190 10/03/2019 Other - Utilities $216.65 

SUBTOTAL $1,020.77 

KENTUCKY BASIC MANAGEMENT LLC 
BENNETTE. BAYER 
106 WEST VINE STREET, SUITE800 
LEXINGTON, KY 40507 228167 08130/2019 Other - Royalty $71,776.50 

229436 09/20/2019 Other - Royalty $84,460.77 

SUBTOTAL $156,237.27 

KENTUCKY COAL ASSOCIATION 
880 CORPORATE DRIVE #101 
LEXINGTON, KY 40503 226103 08/13/2019 Suppliers or vendors $3,051.11 

SUBTOTAL $3,051.11 

KENTUCKY STATE TREASURER 
KENTUCKY REVENUE CABINET 
FRANKFORT, KY 40620 ACH 08/22/2019 Other - Regulatory/Tax $2,400.68 

ACH 08/31/2019 Other• Regulatory/Tax $2,232.60 

ACH 09/20/2019 Other• Regulatory/Tax $2,562.50 

ACH 10/11/2019 Other - Regulatory/Tax $7,024.39 

ACH 10/21/2019 Other - Regulatory/Tax $650.04 

SUBTOTAL $14,870.21 

KENTUCKY UTILITIES COMPANY 
ATTN: REMITTANCE AND COLLECTION 
820 WEST BROADWAY 
LOUISVILLE, KY 40202 226605 08/15/2019 Other - Utilities $15,469.71 

SUBTOTAL $15,469.71 

KENTUCKY UTILITIES COMPANY 
KU/ODP 
PO BOX 9001954 
LOUISVILLE, KY 40290 ACH 07/31/2019 Other • Utilities $59,748.48 

ACH 08/09/2019 Other - Utilities $73,468.98 

225978 08/13/2019 Other - Utilities $343.84 

225979 08/13/2019 Other - Utilities $309.07 

225980 08/13/2019 Other - Utilities $2,300.56 

225981 08/13/2019 Other - Utilities $2,890.52 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 165 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

KENTUCKY UTILITIES COMPANY 
KU/ODP 
PO BOX 9001954 
LOUISVILLE, KY 40290 225982 08/13/2019 Other • Utilities $947.90 

225983 08/13/2019 Other • Utilities $4,404.67 

225984 08/13/2019 Other • Utilities $9,226.25 

ACH 08/14/2019 Other - Utilities $835.24 

ACH 08/31/2019 Other • Utilities $59,384.84 

ACH 09/17/2019 Other • Utilities $72,494.40 

229283 09/20/2019 Other - Utilities $338.83 

229284 09/20/2019 Other - Utilities $295.07 

229285 09/20/2019 Other • Utilities $2,274.22 

229286 09/20/2019 Other - Utilities $2,870.45 

229287 09/20/2019 Other - Utilities $2,754.05 

229288 09/20/2019 Other - Utilities $927.36 

229289 09/20/2019 Other• Utilities $9,172.53 

ACH 09/30/2019 Other• Utilities $52,392.69 

230111 10/03/2019 Other• Utilities $303.44 

230906 10/11/2019 Other - Utilities $9,556.57 

230907 10/11/2019 Other • Utilities $345.89 
230908 10/11/2019 Other • Utilities $2,261.81 

230909 10/11/2019 Other • Utilities $2,833.74 

230910 10/11/2019 Other • Utilities $2,609.48 

230911 10/11/2019 Other - Utilities $964.16 

ACH 10/11/2019 Other • Utilities $69,639.29 

Wire 10/28/2019 Other • Utilities $121,201.51 

SUBTOTAL $567,095.84 

KETCHEM CONSTRUCTION COMPANY, 
INC. 
105 KETCHEM LANE 
WAYNESBURG, PA 15370 ACH 08/19/2019 Suppliers or vendors $7,137.64 

ACH 08130/2019 Suppliers or vendors $4,800.00 

SUBTOTAL $11,937.64 

KEVIN ROBERTS & 
SHAWNA ROBERTS 
60425 KEMP RD 
BELMONT, OH 43718 228395 09/06/2019 Suppliers or vendors $1,500.00 

SUBTOTAL $1,500.00 

KEVIN TAYLOR RYE 
510 CARRIGAN DRIVE 
DANVILLE, KY 40422 227473 08/23/2019 Other - Royalty $107.17 

SUBTOTAL $107.17 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 166 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

KEWAUS INC 
238 BEDFORD WAY 
FRAANKLIN, TN 37064 ACH 10/04/2019 Suppliers or vendors $317,500.00 

SUBTOTAL $317,500.00 

KIMBALL MIDWEST 
DIV. OF MIDWEST MOTOR SUPPLY CO., 
I 
DEPT. L-2780 
COLUMBUS, OH 43260-2780 ACH 08/07/2019 Suppliers or vendors $574.80 

ACH 08/19/2019 Suppliers or vendors $2,548.00 

ACH 09/13/2019 Suppliers or vendors $1,249.85 

230004 09/26/2019 Suppliers or vendors $100.35 

230005 09/26/2019 Suppliers or vendors $293.19 

230006 09/26/2019 Suppliers or vendors $1 ,255.34 

230007 09/26/2019 Suppliers or vendors $402.96 

230166 10/03/2019 Suppliers or vendors $122.24 

231097 10/11/2019 Suppliers or vendors $128.09 

SUBTOTAL $6,674.82 

KIMBERLY KETTLER 
2629 DANDELION DRIVE 
HIGH POINT, NC 27265 229584 09/20/2019 Other - Royalty $16.30 

SUBTOTAL $16.30 

KIMBERLY L BRASHEAR 
KCK WELDING LLC 
8460 NEBO ROAD 
MADIONVILLE, KY 42431 231256 10/11/2019 Suppliers or vendors $32,400.00 

SUBTOTAL $32,400.00 

KIMBERLY POWELL & 
DENNIS POWELL 
302 STUART STREET 
WEST UNION, WV 26456 231223 10/11/2019 Suppliers or vendors $1,000.00 

SUBTOTAL $1,000.00 

KING'S AUTO GLASS 
1008 LAFAYETTE AVENUE 
MOUNDSVILLE, WV 26041 225940 08/13/2019 Suppliers or vendors $200.00 

227292 08/23/2019 Suppliers or vendors $334.00 

227293 08/23/2019 Suppliers or vendors $250.00 

228237 09/06/2019 Suppliers or vendors $2,278.00 

229221 09/20/2019 Suppliers or vendors $600.00 

SUBTOTAL $3,662.00 

KIRKLAND & ELLIS LLP 
601 LEXINGTON AVE. 
NEW YORK, NY 10022 ACH 09/26/2019 Services $592,395.01 

SUBTOTAL $592,395.01 

Page 133 of 257 

166of 370 



R04079

Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 167 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduala FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before fi ling this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

KLEAR LLC 
KLEAR WATER MANAGEMENT 
183 NORTH RIVER ROAD 
PO BOX6358 
WHEELING, WV 26003 229693 09/20/2019 Suppliers or vendors $812.72 

SUBTOTAL $812.72 

KLEINSCHMIDT, INC. 
PO BOX 7158 
DEERFIELD, IL 60015-7158 228436 09/06/2019 Services $624.09 

229553 09/20/2019 Services $776.24 

231151 10/11/2019 Services $474.88 

SUBTOTAL $1,875.21 

KLONDIKE BLOCK & MASONARY 
331 SHOAF RD 
SMITHFIELD, PA 15478 228073 08/28/2019 Suppliers or vendors $24,967.44 

231463 10111/2019 Suppliers or vendors $16,660.08 

SUBTOTAL $41,627.52 

KNIGHT E/A INC 
221 N LASALLE ST SUITE 300 
CHICAGO, IL 60601-1211 225823 08/05/2019 Suppliers or vendors $6,889.50 

SUBTOTAL $6,889.50 

KNIGHT MANUFACTURING CO. 
399 EAST 40TH STREET 
PO BOX 98 
SHADYSIDE, OH 43947 226871 08/19/2019 Suppl~ rs or vendors $14,548.50 

226872 08/19/2019 Suppl1ers or vendors $26,062.00 

226873 08/19/2019 Suppliers or vendors $2,150.00 

226874 08/19/2019 Suppliers or vendors $43,165.00 

226875 08/19/2019 Suppliers or vendors $9,922.31 

227782 08/28/2019 Suppl"ers or vendors $9,558.22 

231372 10/11/2019 Suppl[ers or vendors $14,660.00 

231495 10/16/2019 Supplfers or vendors $17,600.00 

231496 10/16/2019 Suppliers or vendors $12,772.00 

231587 10/18/2019 Suppliers or vendors $3,525.00 

231588 10/18/2019 Suppliers or vendors $2,260.00 

231636 10/18/2019 Suppliers or vendors $1,440.00 

231669 10/22/2019 Suppliers or vendors $517.00 

SUBTOTAL $158,180.03 

KNOTTS & COMPANY 
PO BOX 70 
SPANISH FORK, UT 84660 227961 08/28/2019 Suppliers or vendors $10,182.14 

231600 10118/2019 Suppliers or vendors $22,292.75 

SUBTOTAL $32,474.89 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 168 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certarn payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

KOK LAND MANAGEMENT SERVICES 
LLC 
8200 S QUEBEC STREET,#A3-798 
CENTENNIAL, CO 80112 230703 10/07/2019 Services $337.50 

230704 10/07/2019 Services $11,062.71 

230705 10/07/2019 Services $1,312.50 

230706 10/07/2019 Services $787.50 

SUBTOTAL $13,500.21 

KONECRANES INC 
PO BOX 644994 
PITTSBURGH, PA 15264-4994 ACH 08/30/2019 Suppliers or vendors $4,619.00 

SUBTOTAL $4,619.00 

KRISTIE N LIGON 
REP ESTATE OF QUINEVERE NIELSON 
DEC 
14970 N DOVE CANYON PASS 
MARANA, AZ. 85658 228471 09/06/2019 Suppliers or vendors $480.00 

SUBTOTAL $480.00 

KRONOS INC 
PO BOX 743208 
ATLANTA. GA 30374-3208 230474 10/07/2019 Suppliers or vendors $57,041.89 

SUBTOTAL $57,041.89 

KUCERA PLUMBING/HEATING/COOLING 
LLC 
4150 CENTRAL AVENUE 
SHADYSIDE, OH 43947 230073 10/02/2019 Suppliers or vendors $20,074.70 

SUBTOTAL $20,074.70 

KWIK LUBE & TIRE LLC 
660 EAST MAIN 
POBOX804 
WELLINGTON, UT 84542 ACH 08/30/2019 Suppliers or vendors $64.81 

ACH 09/13/2019 Suppliers or vendors $838.49 

230518 10/07/2019 Suppliers or vendors $49.81 

SUBTOTAL $953.11 

LAKEN WELLING 
LAKEN WELLING CONTRACTING 
50580 GREEN VALLEY ROAD 
ST.CLAIRSVILLE, OH 43950 226235 08/13/2019 Suppliers or vendors $939.60 

226829 08/19/2019 Suppliers or vendors $2,169.05 

227612 08/23/2019 Suppliers or vendors $1,146.69 

228514 09/06/2019 Suppliers or vendors $724.05 

229668 09/20/2019 Suppliers or vendors $1,747.98 

230737 10/07/2019 Suppl.era or vendors $974.60 

231240 10/11/2019 Suppliers or vendors $1,912.05 

231880 10/25/2019 Suppliers or vendors $3,221.15 

SUBTOTAL $12,835.17 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 169 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 

LAMOINE & CHERYL WEBB 
2900 SWIGART ROAD 
DAYTON, OH 45440 

LANA B. MEANS 
SEW SPECIAL 
PO BOX 910173 
ST. GEORGE, UT 84790 

LARROL SUPPLY, INC. 
66261 NORTH 26 ROAD 
BETHESDA, OH 43719-9748 

Check or Wire 
Number 

229993 

228362 

225589 

225590 

225591 

225592 

225593 

225594 

225595 

225596 

225597 

225598 

225941 

225942 

225943 

225944 

226876 

226877 

226878 

226879 

226880 

226881 

226882 

226883 

226884 

226885 

226886 

226887 

227294 

227295 

227296 

227783 

227784 

Payment Date 

09/26/2019 

09/06/2019 

08/05/2019 

08/05/2019 

08/05/2019 

08/05/2019 

08/05/2019 

08/05/2019 

08/05/2019 

08/05/2019 

08/05/2019 

08/05/2019 

08/13/2019 

08/13/2019 

08/13/2019 

08/13/2019 

08/19/2019 

08/19/2019 

08/19/2019 

08/19/2019 

08/19/2019 

08/19/2019 

08/19/2019 

08/19/2019 

08/19/2019 

08/19/2019 

08/19/2019 

08/19/2019 

08/23/2019 

08/23/2019 

08/23/2019 

08/28/2019 

08/28/2019 
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Other - Royalty $212.12 

SUBTOTAL $212.12 

Suppliers or vendors $432.03 

SUBTOTAL $432.03 

Suppliers or vendors $35,158.02 

Suppliers or vendors $34,120.25 

Suppliers or vendors $4,038.10 

Suppliers or vendors $9,742.76 

Suppliers or vendors $6,011.76 

SuppUers or vendors $1,622.86 

Suppliers or vendors $9,284.22 

Suppliers or vendors $304.34 

Suppliers or vendors $1,366.99 

Suppliers or vendors $879.92 

Suppliers or vendors $194.00 

Suppliers or vendors $501.13 

Suppliers or vendors $6,238.62 

Suppliers or vendors $457.44 

Suppliers or vendors $321.06 

Suppliers or vendors $3,963.43 

Suppliers or vendors $88,442.93 

Suppliers or vendors $90,895.85 

Suppliers or vendors $5,862.20 

Suppliers or vendors $32,890.09 

Suppliers or vendors $35,737.86 

Suppliers or vendors $6,113.56 

Suppliers or vendors $40,453.10 

Suppliers or vendors $315.52 

Suppliers or vendors $4,980.92 

Suppliers or vendors $3,787.88 

Suppliers or vendors $1,283.88 

Suppliers or vendors $146.25 

Suppliers or vendors $7,446.34 

Suppliers or vendors $2,436.64 

Suppliers or vendors $3,130.13 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 170 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 {JEH) 

Statement of Financial Affairs for Non-lndMduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Addrau 
Check or Wire Payment Data Reason For Payment Amount Paid 
Number 

LARROL SUPPLY, INC. 
66261 NORTH 26 .ROAD 
BETHESDA, OH 43719-9748 227785 08/28/2019 Suppliers or vendors $36,751.36 

227786 08/28/2019 Suppliers or vendors $25,685.14 

227787 08/28/2019 Suppliers or vendor~ $1,420.16 

227788 08/28/2019 Suppliers or vendors $9,112.66 

227789 08/28/2019 Suppliers or vendors $11,961.80 

227790 08/28/2019 Suppliers or vendors $1,072.96 

227791 08/28/2019 Suppliers or vendors $5,769.86 

227792 08/28/2019 Suppliers or vendors $132.90 

227793 08/28/2019 Suppliers or vendors $1,278.35 

227794 08/28/2019 Suppliers or vendors $1,400.03 

228729 09/06/2019 Suppliers or vendors $2,866.51 

228730 09/06/2019 Suppliers or vendors $18,523.32 

228731 09/06/2019 Suppliers or vendors $18,913.70 

228732 09/06/2019 Suppliers or vendors $894.17 

228733 09/06/2019 Suppliers or vendors $5,203.73 

228734 09/06/2019 Suppliers or vendors $63.73 

228736 09/06/2019 Suppliers or vendors $741.19 

228735 09/09/2019 Suppliers or vendors $9,658.54 

229222 09/20/2019 Suppliers or vendors $4,368.94 

229223 09/20/2019 Suppliers or vendors $569.07 

229224 09/20/2019 Suppliers or vendors $1,559.93 

229225 09/20/2019 Suppliers or vendors $74.83 

230338 10/04/2019 Suppliers or vendors $7,471.30 

230447 10/07/2019 Suppliers or vendors $6,963.21 

230791 10/09/2019 Suppliers or vendors $4,547.48 

231497 10/16/2019 Suppliers or vendors $402.00 

231498 10/16/2019 Suppliers or vendors $22,236.48 

231535 10/17/2019 Suppliers or vendors $1,486.85 

231536 10/17/2019 Suppliers or vendors $9,949.10 

231537 10/17/2019 Suppliers or vendors $4,955.67 

231589 10/18/2019 Suppliers or vendors $5,020.00 

231637 10/18/2019 Suppliers or vendors $10,044.78 

231638 10/18/2019 Suppliers or vendors $3,959.14 

231670 10/22/2019 Suppliers or vendors $19,054.55 

SUBTOTAL $692,241.49 

LARRY CANTRELL 
6460 HIGHWAY 589 
WEST LIBERTY, KY 41472 225409 08/02/2019 Other - Royalty $591.32 

229979 09/26/2019 Other - Royalty $203.94 

SUBTOTAL $795.26 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 171 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before fi~ng this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

LATHAM & WATKINS LLP 
PO BOX2130 
CAROL STREAM, IL 60132-2130 226083 08/13/2019 Services $39,617.24 

SUBTOTAL $39,617.24 

LAUREL AGGREGATES OF DELAWARE 
LLC 
103 CORPORATE DR., SUITE 202 
MORGANTOWN, WV 26501 227155 08/19/2019 Suppliera or vendors $3,700.22 

227156 08/19/2019 Suppliers or vendors $10,893.42 

228990 09/06/2019 Supphers or vendors $21,290.88 

228991 09/06/2019 Suppliers or vendors $1,909.41 

228992 09/06/2019 Suppliers or vendors $16,597.36 

228993 09/06/2019 Supprers or vendors $9,420.32 

231620 10/18/2019 Suppl ers or vendors $6,076.00 

SUBTOTAL $69,887.61 

LAURITA INC 
3748 DENTS RUN BLVD., STE A 
MORGANTOWN, WV 26501 229013 09/06/2019 Suppliers or vendors $35,000.00 

SUBTOTAL $35,000.00 

LAWRENCE J TAYLOR 
39425 TAYLORS DRIVE 
MIDDLEPORT, OH 45760 225888 08/05/2019 Other • Royalty $10.60 

229083 09/10/2019 Other • Royalty $10.45 

230600 10/07/2019 Other - Royalty $10.49 

SUBTOTAL $31.54 

LAWSON PRODUCTS, INC. 
PO BOX 809401 
CHICAGO, IL 60680 225705 08/05/2019 Suppliers or vendors $104.48 

SUBTOTAL $104.48 

LEAF 
PO BOX5066 
HARTFORD, CT 06102-5066 225414 08/02/2019 Suppliers or vendors $1,568.08 

225415 08/02/2019 Suppliers or vendors $615.52 

225416 08/02/2019 Suppliers or vendors $485.55 

225417 08/02/2019 Suppliers or vendors $750.00 

225418 08/02/2019 Suppliers or vendors $1,456.65 

226109 08/13/2019 Suppliers or vendors $2,574.52 

226110 08/13/2019 Suppliers or vendors $5,998.38 

226111 08/13/2019 Suppliers or vendors $2,060.43 

226112 08/13/2019 Suppliers or vendors $2,650.35 

226113 08/13/2019 Suppliers or vendors $2,698.00 

226114 08/13/2019 Suppliers or vendors $795.60 

226115 08/13/2019 Suppliers or vendors $10,300.87 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 172 of 370 

Debtor Name; Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

LEAF 
POBOXS066 
HARTFORD, CT 06102-5066 226747 08/19/2019 Suppliers or vendors $4,840.56 

226748 08/19/2019 Suppliers or vendors $3,691.47 

226749 08/19/2019 Suppliers or vendors $707.86 

228382 09/06/2019 Suppliers or vendors $4,142.60 

228383 09/06/2019 Suppliers or vendors $7,447.20 

228384 0910612019 Suppliers or vendors $6,154.02 

228385 09/06/2019 Suppliers or vendors $2,029.46 

228386 09106/2019 Suppliers or vendors $1,258.52 

228387 09/06/2019 Suppliers or vendors $1,266.70 

228388 09106/2019 Suppliers or vendors $2,530.63 

229477 09120/2019 Suppliers or vendors $4,840.56 

229478 09120/2019 Suppliers or vendors $3,691.47 

229479 09/20/2019 Suppliers or vendors $5,457.41 

229480 09/20/2019 Suppliers or vendors $793.,73 

229481 09/2012019 Suppliers or vendors $1,294.80 

229482 09/20/2019 Suppliers or vendors $796.60 

229483 09/20/2019 Suppliers or vendors $9,555.15 

230001 09/26/2019 Suppliers or vendors $5,538.50 

230002 09/26/2019 Suppliers or vendors $2,650.35 

230003 09/26/2019 Suppliers or vendors $1,403.20 

230632 10/07/2019 Suppliers or vendors $1,568.08 

230633 10/07/2019 Suppliers or vendors $615.52 

230634 10/0712019 Suppliers or vendors $485.55 

230635 10/0712019 Suppliers or vendors $2,530.63 

231080 10/1112019 Suppliers or vendors $2,574.52 

231081 1011112019 Suppliers or vendors $4,840.56 

231082 10/1112019 Suppliers or vendors $5,998.38 

231083 10/11/2019 Suppliers or vendors $750.00 

231084 10/11/2019 Suppliers or vendors $2,060.43 

231085 10/11/2019 Suppliers or vendors $485.55 

231086 10/11/2019 Suppliers or vendors $795.60 

231087 10/11/2019 Suppliers or vendors $9,226.89 

SUBTOTAL $133,975.45 

LEAF 
PO BOX 5066 
HARTFORD, CT 06115-5066 229710 09/20/2019 Suppliers or vendors $15,691.25 

SUBTOTAL $15,691.25 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 173 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers lo creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

LEE ANN LOCKWOOD 
2501 FERGUSON STREET 
MT.VERNON, IL 62864 226076 08/13/2019 Other - Royalty $7,695.74 

SUBTOTAL $7,695.74 

LEE JEFFERS 
2994 CADENA WAY 
COULTERVILLE, CA 95311 225870 08/05/2019 Other - Royalty $13.32 

229066 09/10/2019 Other - Royalty $12.85 

230582 10/07/2019 Other - Royalty $9.77 

SUBTOTAL $35.94 

LEE PENDLETON TAYLOR 
2926 BECKNERVILLE ROAD 
WINCHESTER, KY 40391 227443 08/23/2019 Other - Royalty $355.04 

229961 09/26/2019 Other - Royalty $369.65 

SUBTOTAL $724.69 

LEE SUPPLY CO., INC. 
PO BOX 640335 
PITTSBURGH, PA 15264-0335 226888 08/19/2019 Suppliers or vendors $5,374.13 

226889 08/19/2019 Suppliers or vendors $36,297.47 

226890 08/19/2019 Suppliers or vendors $25,978.57 

226891 08/19/2019 Suppliers or vendors $74,762.59 

226892 08/19/2019 Suppliers or vendors $37,812.10 

226893 08/19/2019 Suppliers or vendors $606.00 

227795 08/28/2019 Suppliers or vendors $1,929.24 

227796 08/28/2019 Suppliers or vendors $7,322.56 

227797 08/28/2019 Suppliers or vendors $14,793.95 

227798 08/28/2019 Suppliers or vendors $52,838.16 

227799 08/28/2019 Suppliers or vendors $21,429.02 

227800 08/28/2019 Suppliers or vendors $640.00 

228737 09/06/2019 Suppliers or vendors $55,665.62 

228738 09/06/2019 Suppliers or vendors $31,751.81 

228739 09/06/2019 Suppliers or vendors $44,693.97 

228740 09/06/2019 Suppliers or vendors $39,948.00 

228741 09/06/2019 Suppliers or vendors $20,368.18 

228742 09/06/2019 Suppliers or vendors $9,977.78 

228743 09/06/2019 Suppliers or vendors $812.40 

231590 10/18/2019 Suppliers or vendors $9,769.58 

SUBTOTAL $492,771.13 

LEGEND 1 CONSUL TING LLC 
15728 ALDAMA CIRCLE 
PORT CHARLOTTE, FL 33981 226844 08/19/2019 Services $8,400.20 

SUBTOTAL $8,400.20 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 174 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors with"n 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

LEMAC MINE SERVICE 
166 DISTRIBUTOR DRIVE 
MORGANTOWN, WV 26501 225795 08/05/2019 Suppliers or vendors $23,119.71 

225796 08/05/2019 Suppliers or vendors $6,892.98 

225797 08/05/2019 Suppliers or vendors $55,870.50 

SUBTOTAL $85,883.19 

LENSCRAFTERS 
14963 COLLECTIONS CENTER DRIVE 
CHICAGO, JL 60693 225339 08/02/2019 Suppliers or vendors $1,045.00 

225340 08/02/2019 Suppliers or vendors $149.99 

225945 08/13/2019 Suppliers or vendors $630.00 

225946 08/13/2019 Suppliers or vendors $295.00 

225947 08/13/2019 Suppliers or vendors $310.00 

226618 08/19/2019 Suppliers or vendors $610.00 

226619 08/19/2019 Suppliers or vendors $375.00 

227297 08/23/2019 Suppliers or vendors $60.00 

227298 08/23/2019 Suppliers or vendors $220.00 

228238 09/06/2019 Suppliers or vendors $20.00 

228239 09/06/2019 Suppliers or vendors $130.00 

229226 09/20/2019 Suppliers or vendors $345.00 

229227 09/20/2019 Suppliers or vendors $190.00 

229228 09/20/2019 Suppliers or vendors $410.00 

230448 10/07/2019 Suppliers or vendors $240.00 

230449 10/07/2019 Suppliers or vendors $150.00 

230450 10/07/2019 Suppliers or vendors $190.00 

230851 10/11/2019 Suppliers or vendors $4,695.00 

230852 10/11/2019 Suppliers or vendors $140.00 

230853 10/11/2019 Suppliers or vendors $120.00 

SUBTOTAL $10,324.99 

LEWIS PIERSON 
CRESCENT PRINT SHOP 
513 SEVENTH STREET 
MOUNDSVILLE, WV 26041 226162 08/13/2019 Suppliers or vendors $720.48 

227538 08/23/2019 Suppliers or vendors $587.00 

230667 10/07/2019 Suppliers or vendors $8,773.00 

SUBTOTAL $10,080.48 

LIBERTY KING 
106 HOLLY LANE 
POMEROY, OH 45769 225875 08/05/2019 Other - Royalty $3.49 

229071 09/10/2019 Other - Royalty $3.27 

230587 10/07/2019 Other - Royalty $3.70 

SUBTOTAL $10.46 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 175 of 370 

Debtor Name; Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, QuHtlon 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

LIBERTY MUTUAL INSURANCE 
1 N FRANKLIN STREET, SUITE 2200 
CHICAGO, IL 60606 ACH 08/05/2019 Services $2,590.00 

ACH 08/26/2019 Services $73,062.45 

ACH 09/05/2019 Services $2,590.00 

ACH 09/25/2019 Services $72,445.90 

ACH 10/03/2019 Services $2,660.00 

ACH 10/23/2019 Seivices $68,576.49 

SUBTOTAL $221,924.84 

LIBERTY UTILITIES MIDSTATES 
75 REMITTANCE DRIVE, SUITE 1741 
CHICAGO, IL 60675-1741 225361 08/02/2019 Other• Utilities $144.51 

229304 09/20/2019 Other• Utilities $128.15 

230112 10/03/2019 Other - Utilities $125.45 

SUBTOTAL $398.11 

LICKING VALLEY RURAL ELECT COOP 
COR 
PO BOX605 
WEST LIBERTY, KY 41472-0605 225399 08/02/2019 Other • Utilities $1,339.53 

229424 09/20/2019 Other - Utilities $1,464.00 

230152 10/03/2019 Other - Utilities $1,418.80 

SUBTOTAL $4,222.33 

LILLIAN UNDERWOOD 
C/O BENESCH, FRIEDLANDR, COPLN, 
ARO 
2300 BP TOWER, 200 PUBLIC SQUARE 
CLEVELAND, OH 44114 ACH 09/13/2019 Suppliers or vendors $20,000.00 

SUBTOTAL $20,000.00 

LINCOLN CONTRACTING & EQUIP CO 
INC 
PO BOX 951609 
CLEVELAND, OH 44193 227041 08/19/2019 Suppliers or vendors $11,783.41 

228898 09/06/2019 Suppliers or vendors $15,597.66 

SUBTOTAL $27,381.07 

LINDA F. CLARK 
7415 GEORGE GAINES ROAD 
NASHVILLE, TN 37221 229989 09/26/2019 Other - Royalty $109.20 

SUBTOTAL $109.20 

LINDA R DZIERZANOWSKI 
1021 COUNTY ROAD 4642 
HONDO, TX 78861 227592 08/23/2019 Other - Royalty $102.15 

SUBTOTAL $102.15 

LION INDUSTRIES, LLC 
49068 RESERVOIR ROAD 
PO BOX455 
ST. CLAIRSVILLE, OH 43950 227867 08/28/2019 Suppliers or vendors $7,364.75 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 · Desc Main 
Document Page 176 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanc:ial Affairs for Non-lndlvlduals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before ti.ling this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

LION INDUSTRIES, LLC 
49068 RESERVOIR ROAD 
POBOX455 
ST. CLAIRSVILLE, OH 43950 227868 08/28/2019 Suppliers or vendors $18,553.85 

227869 08/28/2019 Suppliers or vendors $580.53 

230340 10/04/2019 Suppliers or vendors $2,577.50 

230341 10/04/2019 Suppliers or vendors $37,405.22 

231594 10/18/2019 Suppliers or vendors $56,250.78 

SUBTOTAL $122,732.63 

LITCHFIELD HOTEL VENTURES, LLC 
HAMPTON INN 
11 THUNDERBIRD CIRCLE 
LITCHFIELD, IL 62056 226226 08/13/2019 Suppliers or vendors $86.90 

SUBTOTAL $86.90 

LLOYD HOFF HOLDING CORPORATION 
PO BOX250 
MILLWOOD, WV 25262 226724 08/19/2019 Suppliers or vendors $371.00 

229430 09/20/2019 Suppliers or vendors $371.00 

231038 10/11/2019 Suppliers or vendors $371.00 

SUBTOTAL $1,113.00 

LOGOTEK SIGNS 
40670 BETHESDA-BELMONT ROAD 
PO BOX252 
BELMONT, OH 43718 226644 08/19/2019 Suppliers or vendors $1,023.62 

227323 08/23/2019 Suppliers or vendors $320.00 

227324 08/23/2019 Suppliers or vendors $231.41 

230471 10/07/2019 Suppliers or vendors $320.00 

230472 10/07/2019 Suppliers or vendors $231.41 

230473 10/07/2019 Suppliers or vendors $472.84 

SUBTOTAL $2,599.28 

LONE PINE CONSTRUCTION, INC. 
83 LUSK ROAD 
BENTLEYVILLE. PA 15314 226894 08/19/2019 Suppliers or vendors $37,168.86 

227801 08/28/2019 Suppliers or vendors $15,840.00 

227802 08/28/2019 Suppliers or vendors $47,100.00 

227803 08/28/2019 Suppliers or vendors $1,250.00 

227804 08/28/2019 Suppliers or vendors $17,635.00 

230835 10/11/2019 Suppliers or vendors $298,921.40 

230836 10/11/2019 Suppliers or vendors $40,050.00 

230837 10/11/2019 Suppliers or vendors $101,682.50 

230838 10/11/2019 Suppliers or vendors $15,970.00 

230839 10/11/2019 Suppliers or vendors $36,658.00 

230840 10/11/2019 Suppliers or vendors $9,120.00 

SUBTOTAL $621,395.76 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 177 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 {JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 

LONGWALL ASSOCIATES, INC. 
212 KENDALL AVENUE 
PO BOX 1488 
CHILHOWIE, VA 24319 

LONGWALL MINING SERVICES (LMS) 
9682 OLD KUMMER ROAD 
ALLISON PARK, PA 15101 

LONGWALL WEST, INC. 
401 NORTH CARSONVILLE ROAD 
PO BOX973 
PRICE, UT 84501-0973 

LOUISE HEAD DUNCAN TRST U/W 
PEYTON SAMUEL HEAD FAMILY TRUST 
PO BOX41779 
AUSTIN, TX 78704 

LOWES HOME CENTERS, INC, 
1605 CURTIS BRIDGE ROAD 
WILKESBORO, NC 28697 

LUCAS FAMILY TRUST, 
JEANNETTE C. LUCAS, TRUSTEE 
PO BOX22635 
LEXINGTON, KY 40522 

LUCRE GROUP LLC 
GLASS DOCTOR OF EVANSVILLE 
PO BOX6821 
EVANSVILLE, IN 47719 

Check or Wire 
Payment Date Number 

228899 09/06/2019 

ACH 09/13/2019 

227042 08/19/2019 

227963 08/28/2019 

228900 09/06/2019 

230056 09/30/2019 

230060 10/01/2019 

230772 10/08/2019 

231550 10/17/2019 

227606 08/23/2019 

230032 09/26/2019 

228198 09/04/2019 

229484 09/20/2019 

227#1 08/23/2019 

229281 09/20/2019 
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Reason For Payment 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Other - Royally 

Other - Royally 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Other - Royally 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Amount Paid 

$437,499.00 

$437,499.00 

$59,589.00 

$59,589.00 

$39,730.11 

$232,702.60 

$48,719.67 

$13,293.75 

$30,820.23 

$6,447.47 

$2,645.45 

$374,359.28 

$553.43 

$505.25 

$1,058.68 

$5,279.06 

$5,000.00 

$10,279.06 

$776,95 

$776,95 

$494.47 

$494.47 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 178 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before fi ing this case 

Creditor Name & Address Check or Wire Payment Data Reason For Payment Amount Paid 
Number 

LUCY BACKER COX 
608 HUNTERS RUN 
CAMPBELLSVILLE, KY 42718 227602 08/23/2019 Other - Royalty $123.49 

SUBTOTAL $123.49 

LUNDEBERG MD SEAMANSHIP SCHOOL 
MANPOWER MONITORING SYSTEM 
5201 AUTH WAY 
CAMP SPRINGS, MD 20746 226170 08/13/2019 Other - Regulatory/Tax $365.50 

229153 09/17/2019 Other - Regulatory/Tax $358.00 

230677 10/07/2019 Other - Regulatory/Tax $317.50 

SUBTOTAL $1,041.00 

LYNNE C. BROWN 
7067 BIGGERT ROAD 
LONDON, OH 43140 225901 08/05/2019 Other - Royalty $2.87 

SUBTOTAL $2.87 

M.A. HESTON, INC. 
1131 PLEASANT VALLEY ROAD 
FAIRMONT, WV 26554 225748 08/05/2019 Suppliers or vendors $25,746.00 

225749 08/05/2019 Suppliers or vendors $17,569.50 

225750 08/05/2019 Suppliers or vendors $11,835.68 

226561 08/13/2019 Suppliers or vendors $13,553.56 

227098 08/19/2019 Suppliers or vendors $6,182.00 

227099 08/19/2019 Suppliers or vendors $2,500.00 

228947 09/06/2019 Suppliers or vendors $37,350.00 

228948 09/06/2019 Suppliers or vendors $6,180.00 

SUBTOTAL $120,916.74 

M.H. COURTNEY AGENT 
C/O E. THOMPSON COURTNEY 
PO BOX431 
BOCA GRANDE, FL 33921 227460 08/23/2019 Other - Royalty $323.15 

229974 09/26/2019 Other - Royalty $163.20 

SUBTOTAL $486.35 

MABLE L RIGGLE 
1284 DRY RIDGE RD 
CAMERON, WV 26033 229128 09/13/2019 Suppliers or vendors $250,000.00 

SUBTOTAL $250,000.00 

MACK L AND BARBARA A JOHNSON 
1983 BURLEY HILL RD 
CAMERON, WV 26033 226850 08/19/2019 Suppliers or vendors $125,000.00 

SUBTOTAL $125,000.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 179 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

MACK L BARBARA A JOHNSON 
1983 BURLEY HILL ROAD 
CAMERON, WV 26033 229727 09/20/2019 Suppliers or vendors $6,000.00 

SUBTOTAL $6,000.00 

MACKEY LANDSCAPES, LLC 
13380 HOPKINSVILLE ROAD 
NORTONVILLE, KY 42442 ACH 08/07/2019 Suppliers or vendors $551.25 

ACH 08/19/2019 Suppliers or vendors $350.78 

230636 10/07/2019 Suppliers or vendors $3,180.00 

231088 10/11/2019 Suppliers or vendors $943.40 

SUBTOTAL $5,025.43 

MAC'S MINING REPAIR SERVICE, INC. 
225 WEST 400 SOUTH 
PO BOX480 
HUNTINGTON, UT 84528 225641 08/05/2019 Suppliers or vendors $235,764.00 

227878 08/28/2019 Suppliers or vendors $52,433.90 

230494 10/07/2019 Suppliers or vendors $18,758.03 

SUBTOTAL $306,955.93 

MAHAFFEY LABORATORY LTD 
551 STATE STREET 
CURWENSVILLE, PA 16833 ACH 08/30/2019 Suppliers or vendors $68.50 

230482 10/07/2019 Suppliers or vendors $68.50 

SUBTOTAL $137.00 

MAIER'S TIDY BOWL, INC. 
12515 US HIGHWAY 45 SOUTH 
PO BOX9 
STONEFORT, IL 62987 225999 08/13/2019 Suppl"ers or vendors $115.50 

229312 09/20/2019 Suppl ers or vendors $115.50 

230495 10/07/2019 Suppl:ers or vendors $121.00 

SUBTOTAL $352.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 180 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors wllhin 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

MANNINGTON PSD 
POBOX205 
MANNINGTON, WV 26582 226179 08/13/2019 Other• Utilities $216.60 

226180 08/13/2019 Other - Utilities $1,268.11 

226788 08/19/2019 Other - Utilities $4,710.90 

226789 08/19/2019 Other • Utilities $5,362.77 

227553 08/23/2019 Other - Utilities $382.32 

229162 09/19/2019 Other - Utilities $626.90 

229163 09/19/2019 Other - Utilities $7,263.06 

229164 09/19/2019 Other - Utilities $7,116.71 

231159 10/11/2019 Other - Utilities $628.66 

231160 10/11/2019 Other - Utilities $5,702.02 

231161 10/11/2019 Other - Utilities $7,335.35 

SUBTOTAL $40,613.40 

MAPLE LEAF INDUSTRIES 
450 SOUTH 50 EAST 
EPHRAIM, UT 84627 227406 08/23/2019 Suppliers or vendors $2,419.09 

SUBTOTAL $2,419.09 

MARA THON FLEET SERVICES 
WEXBANK 
PO BOX6293 
CAROL STREAM, IL 60197-6293 ACH 08/05/2019 Suppliers or vendors $459.83 

ACH 09/05/2019 Suppliers or vendors $823.58 

ACH 10/04/2019 Suppliers or vendors $682.75 

SUBTOTAL $1,966.16 

MARGARET ELIZABETH KAU 
1915 NW COLUMBINE LN 
PORTLAND, OR 97229 227604 08/23/2019 Other - Royalty $177.35 

SUBTOTAL $177.35 

MARGARET L SWYERS 
3046 FM 1343 
DEVINE, TX 78016 227593 08/23/2019 Other - Royalty $102.15 

SUBTOTAL $102.15 

MARIAN E BRNA 
TOTAL SP LLC 
22 CREST DRIVE 
MONONGALHELA, PA 15063-1081 226231 08/13/2019 Suppliers or vendors $140.00 

SUBTOTAL $140.00 

MARILYN VIRGINIA WENDT 
5704 DRAGON HIGHWAY 
CAMERON, WV 26033 227655 08/23/2019 Suppliers or vendors $95,000.00 

227656 08/23/2019 Suppliers or vendors $1,500.00 

SUBTOTAL $96,500.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 181 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

MARION COUNTY COLLECTOR 
PATTI J HAHN COUNTY COLLECTOR 
PO BOX907 
SALEM, IL 62881 229269 09/20/2019 Other• Regulatory/Tax $28,425.56 

230894 10/11/2019 Other• Regulatory/Tax $436.38 

SUBTOTAL $28,861.94 

MARJORIE ANN WARNER 
35642 WOLFE PEN ROAD 
PO BOX271 
POMEROY, OH 45769 225900 08/05/2019 Other - Royalty $3.12 

229096 09/10/2019 Other - Royalty $3.15 

230611 10/07/2019 Other - Royalty $6.58 

SUBTOTAL $12.85 

MARMIC FIRE & SAFETY CO., INC. 
PO BOX 1939 
LOWELL, AR 72745 ACH 08/30/2019 Suppliers or vendors $60,454.79 

230387 10/04/2019 Suppliers or vendors $29,357.72 

230388 10/04/2019 Suppliers or vendors $38,592.48 

230389 10/04/2019 Suppliers or vendors $3,643.20 

230390 10/04/2019 Suppliers or vendors $12,107.19 

230391 10/04/2019 Suppliers or vendors $6,107.20 

230392 10/04/2019 Suppliers or vendors $3,474.75 

230393 10/04/2019 Suppliers or vendors $12,372.41 

230394 10/04/2019 Suppliers or vendors $975.00 

230395 10/04/2019 Suppliers or vendors $1,540.00 

230396 10/04/2019 Suppliers or vendors $1,201 .87 

230397 10/04/2019 Suppliers or vendors $12,369.31 

230398 10/04/2019 Suppliers or vendors $4,012.72 

SUBTOTAL $186,208.64 

MARSH TIRE SERVICES 
2158 EX LINCOLN AVE 
CHARLEROI, PA 15022 227541 08/23/2019 Services $1,788.27 

SUBTOTAL $1,788.27 

MARSHALL COUNTY CLERK 
600 7TH ST, #106 
MOUNDSVILLE, WV 26041 ACH 08/05/2019 Other• Regulatory/Tax $11.00 

226804 08/19/2019 Other - Regulatory/Tax $41.50 

229600 09/20/2019 Other - Regulatory/Tax $46.50 

230022 09/26/2019 Other• Regulatory/Tax $156.00 

SUBTOTAL $255.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 182 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Data Reason For Payment Amount Paid 
Number 

MARSHALL COUNTY PSD NO 1 
3537 FAIRMONT PK 
WHEELING, WV 26003 226796 08/19/2019 Other - Utilities $3,514.90 

229575 09/20/2019 Other - Utilities $4,801.01 

231174 10/11/2019 Other - Utilities $4,745.90 

SUBTOTAL $13,061.81 

MARSHALL COUNTY PSD NO 3 
5779 WAYNESBURG PIKE ROAD 
MOUNDSVILLE, WV 26041 225421 08/02/2019 Other - Utilities $262,000.00 

226131 08/13/2019 Other - Utilities $2,933.88 

229503 09/20/2019 Other - Utilities $3,867.74 

231109 10/11/2019 Other - Utilities $2,932.82 

SUBTOTAL $271,734.44 

MARSHALL COUNTY PSD#4 
P.O. BOX 709 
MOUNDSVILLE, WV 26041 226201 08/13/2019 Other - Utilities $330.82 

226809 08/19/2019 Other - Utilities $17,766.19 

227635 08/23/2019 Suppliers or vendors $1,191.00 

229623 09/20/2019 Other - Utilities $359.01 

229624 09/20/2019 Other - Utilities $22,412.65 

229694 09/20/2019 Suppliers or vendors $97.00 

230191 10/03/2019 Other - Utilities $313.44 

231197 10/11/2019 Other - Utilities $324.16 

231198 10/11/2019 Other • Utilities $26,591.02 

SUBTOTAL $69,385.29 

MARSHALL MILLER & ASSOC., INC. 
582 INDUSTRIAL PARK ROAD 
BLUEFIELD, VA 24605 225371 08/02/2019 Suppliers or vendors $4,861.65 

225372 08/02/2019 Suppliers or vendors $532.00 

225373 08/02/2019 Suppliers or vendors $9,306.02 

225374 08/02/2019 Suppliers or vendors $727.50 

225375 08/02/2019 Suppliers or vendors $3,367.50 

229360 09/20/2019 Suppliers or vendors $11,416.25 

229361 09/20/2019 Suppliers or vendors $5,654.27 

229362 09/20/2019 Suppliers or vendors $72.47 

229363 09/20/2019 Suppliers or vendors $2,261.25 

SUBTOTAL $38,198.91 

MARTHA DAVIS ROYAL TY 
2018 HIGHLANDS DRIVE 
RICHMOND, KY 40475 227469 08/23/2019 Other - Royalty $110.16 

SUBTOTAL $110.16 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 183 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

MARVEL EXCAVATING 
4398 MARVEL ROAD 
THOMPSONVILLE, IL 62890 ACH 09/13/2019 Suppliers or vendors $48,140.00 

SUBTOTAL $48,140.00 

MARY E MOWRER 
STONEHOUSE VETERINARY SERVICE 
67610 AIRPORT ROAD 
ST.CLAIRSVILLE, OH 43950 226232 08/13/2019 Suppliers or vendors $123.00 

229658 09/20/2019 Suppliers or vendors $504.42 

SUBTOTAL $627.42 

MARY JORDAN 
39255 LAUREL ROAD 
ALBANY, OH 45710 221616 09/06/2019 Other - Royalty $10.40 

229070 09/10/2019 Other - Royalty $12.85 

230586 10/07/2019 Other - Royalty $9.77 

SUBTOTAL $33.02 

MARY KAY HARRISON 
255 EAST FIFTH STREET 
CINCINNATI, OH 45202 ACH 10/18/2019 Services $15,000.00 

SUBTOTAL $15,000.00 

MASTER MACHINE COMPANY 
310 RIVER STREET 
SOUTH FORK. PA 15956 225759 08/05/2019 Suppliers or vendors $30,990.00 

225760 08/05/2019 Suppliers or vendors $8,030.00 

225761 08/05/2019 Suppliers or vendors $2,333.34 

225762 08/05/2019 Suppliers or vendors $29,250.00 

227109 08/19/2019 Suppliers or vendors $9,318.00 

227110 08/19/2019 Suppliers or vendors $17,882.14 

227111 08/19/2019 Suppliers or vendors $16,924.95 

227112 08/19/2019 Suppliers or vendors $1,500.00 

227113 08/19/2019 Suppliers or vendors $17,809.54 

227114 08/19/2019 Suppliers or vendors $6,250.00 

228022 08/28/2019 Suppliers or vendors $36,712.48 

228023 08/28/2019 Suppliers or vendors $10,593.00 

228024 08/28/2019 Suppliers or vendors $6,333.33 

228025 08/28/2019 Suppliers or vendors $2,333.34 

228026 08/28/2019 Suppliers or vendors $28,500.00 

SUBTOTAL $224,760.12 

MATHESON TRI-GAS, INC. 
PO BOX 347297 
PITTSBURGH, PA 15251-4297 ACH 08/07/2019 Suppliers or vendors $510.43 

ACH 08/19/2019 Suppliers or vendors $45,370.63 

ACH 09/13/2019 Suppliers or vendors $493.96 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 184 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) · 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire 

Payment Date Reason For Payment Amount Paid 
Number 

MATHESON TRI-GAS, INC. 
PO BOX 347297 
PITTSBURGH, PA 15251-4297 230620 10/07/2019 Suppliers or vendors $409.16 

230621 10/07/2019 Suppliers or vendors $14.26 

230622 10/07/2019 Suppliers or vendors $239.49 

230623 10/07/2019 Suppliers or vendors $136.42 

231444 10/11/2019 Suppliers or vendors $1,965.48 

231445 10/11/2019 Suppliers or vendors $1,532.17 

231446 10/11/2019 Suppliers or vendors $2,597.95 

231447 10/11/2019 Suppliers or vendors $4,566.74 

231448 10/11/2019 Suppliers or vendors $4,698.85 

231449 10/11/2019 Suppliers or vendors $8,773.77 

231450 10/11/2019 Suppliers or vendors $4,839.11 

231451 10/11/2019 Suppliers or vendors $3,265.55 

231452 10/11/2019 Suppliers or vendors $5,815.23 

231453 10/11/2019 Suppliers or vendors $55.85 

231454 10/11/2019 Suppliers or vendors $6,495.10 

231455 10/11/2019 Suppliers or vendors $4,227.20 

231564 10/17/2019 Suppliers or vendors $5,543.54 

231603 10/18/2019 Suppliers or vendors $2,829.04 

231604 10/18/2019 Suppliers or vendors $3,218.18 

231605 10/18/2019 Suppliers or vendors $4,192.55 

231606 10/18/2019 Suppliers or vendors $9,702.01 

231607 10/18/2019 Suppliers or vendors $9,726.01 

231608 10/18/2019 Suppliers or vendors $15,139.58 

231609 10/18/2019 Suppliers or vendors $5,741.28 

231610 10/18/2019 Suppliers or vendors $5,019.10 

231611 10/18/2019 Suppliers or vendors $9,633.05 

231612 10/18/2019 Suppliers or vendors $362.00 

231613 10/18/2019 Suppliers or vendors $18,465.24 

231614 10/18/2019 Suppliers or vendors $11,828.30 

SUBTOTAL $197,407.23 

MATTHEW HENIGIN 
MAX PSI 
9870 RT. 119 SOUTH 
BLAIRSVILLE, PA 15717 227595 08/23/2019 Suppliers or vendors $17,132.78 

231581 10/17/2019 Suppliers or vendors $9,838.95 

SUBTOTAL $26,971.73 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 185 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Flllng for Bankruptcy 

Part 2, Question 3: Certa!n paymenls or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

MATTHEW OFFUTT 
M.O. LANDSCAPE AND CONTRACTING 
205 LOCUST AVE. #13 
FAIRMONT, WV 26554 226256 08/13/2019 Suppliers or vendors $24,500.00 

228536 09/06/2019 Suppliers or vendors $10,000.00 

SUBTOTAL $34,500.00 

MAXINE DORRIS IRREVOCABLE LIVING 
TR 
MAXINE DORRIS TRUSTEE 
6806 GLEN RIDGE DR. 
AUSTIN, TX 78731 226282 08/13/2019 Other - Royalty $4,908.11 

SUBTOTAL $4,908.11 

MAYO MANUFACTURING COMPANY, 
INC. 
54 OWENS ROAD, SUITE B 
CHAPMANVILLE, WV 25508 ACH 09/13/2019 Suppliers or vendors $2,869.67 

SUBTOTAL $2,869.67 

MCCUTCHEON ENTERPRISES INC 
PO BOX74807 
CLEVELAND, OH 44194-4807 225800 08/05/2019 Suppliers or vendors $24,066.60 

SUBTOTAL $24,066.60 

MCDONOUGH MARINE SERVICE AND 
MCDONOUGH PROJECT SERVICES 
PO BOX 919227 
DALLAS, TX 75391-9227 228449 09/06/2019 Suppliers or vendors $15,399.50 

SUBTOTAL $15,399.50 

MCF INCORPORATED 
616 WASHINGTON STREET 
ST. ALBANS, WV 25177 226727 08/19/2019 Suppliers or vendors $285.00 

SUBTOTAL $285.00 

MCGHEE & COMPANY 
PO BOX6843 
WHEELING, WV 26003 225948 08/13/2019 Suppliers or vendors $1,669.42 

225949 08/13/2019 Suppliers or vendors $2,305.89 

225950 08/13/2019 Suppliers or vendors $3,663.48 

225951 08/13/2019 Suppliers or vendors $2,186.07 

226620 08/19/2019 Suppliers or vendors $685.05 

226621 08/19/2019 Suppliers or vendors $1,297.03 

226622 08/19/2019 Suppliers or vendors $1,415.75 

226623 08/19/2019 Suppliers or vendors $3,255.41 

226624 08/19/2019 Suppliers or vendors $737.57 

226625 08/19/2019 Suppliers or vendors $30.01 

227299 08/23/2019 Suppliers or vendors $681.80 

227300 08/23/2019 Suppliers or vendors $341.91 

227301 08/23/2019 Suppliers or vendors $48.78 

227302 08/23/2019 Suppliers or vendors $3,290.43 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 186 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors with·n 90 days before fl6ng this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

MCGHEE & COMPANY 
POBOX6843 
WHEELING, WV 26003 227303 08/23/2019 Suppliers or vendors $124.94 

227304 08/23/2019 Suppliers or vendors $930.55 

227305 08/23/2019 Suppliers or vendors $305.04 

228240 09/06/2019 Suppliers or vendors $692.23 

228241 09/06/2019 Suppliers or vendors $810.38 

228242 09/06/2019 Suppliers or vendors $934.00 

229229 09/20/2019 Suppliers or vendors $3,219.79 

229230 09/20/2019 Suppliers or vendors $2,845.17 

229231 09/20/2019 Suppliers or vendors $4,645.24 

229232 09/20/2019 Suppliers or vendors $229.36 

229233 09/2012019 Suppliers or vendors $1,508.15 

229234 09/2012019 Suppliers or vendors $33.22 

230452 10/07/2019 Suppliers or vendors $361.59 

230453 10/07/2019 Suppliers or vendors $1,634.50 

230454 10/07/2019 Suppliers or vendors $826.08 

230455 10/07/2019 Suppliers or vendors $384.87 

230456 10/07/2019 Suppliers or vendors $230.96 

230457 10/07/2019 Suppliers or vendors $1,466.91 

230855 10/11/2019 Suppliers or vendors $152.99 

230856 10/11/2019 Suppliers or vendors $943.59 

230857 10/11/2019 Suppliers or vendors $1,521.00 

230858 10/11/2019 Suppliers or vendors $3,320.41 

230859 10/11/2019 Suppliers or vendors $242.49 

230860 10111/2019 Suppliers or vendors $313.23 

SUBTOTAL $49,285.29 

MCGUIREWOODS LLP 
ATTN: ACCOUNTS RECEIVABLE 
800 E. CANAL STREET 
RICHMOND, VA 23219-4030 226035 08/13/2019 Services $18,143.50 

229364 09/20/2019 Services $19,910.00 

229365 09/2012019 Services $15,392.50 

229366 09/20/2019 Services $387.30 

SUBTOTAL $53,833.30 

MCINTOSH & MCINTOSH PLLC 
1136 ST. GREGORY, STE 100 
CINCINNATI, OH 45202 229716 09/20/2019 Services $2,916.19 

SUBTOTAL $2,916.19 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 187 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals Flllng for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

MCKAY NAPA AUTO PARTS, INC 
414 NORTH OLD ROUTE 66 
PO BOX 70 
LITCHFIELD, IL 62056 225627 08/05/2019 Suppliers or vendors $3,914.50 

SUBTOTAL $3,914.50 

MCKINLEY MORGAN 
921 S MAIN STREET 
LONDON, KY 40741 229980 09/26/2019 Other - Royalty $7.14 

SUBTOTAL $7.14 

MCLANAHAN CORPORATION 
200 WALL STREET 
HOLLIDAYSBURG, PA 16648 227964 08/28/2019 Suppliers or vendors $2,129.40 

227965 08/28/2019 Suppliers or vendors $1,245.72 

227966 08/28/2019 Suppliers or vendors $15,960.03 

227967 08/28/2019 Suppliers or vendors $2,220.64 

SUBTOTAL $21,555.79 

MCNAY & WILLIAMS LP 
MICROTEL INN & SUITES BY WYNDAM 
w 
300 COMFORT LANE 
WAYNESBURG, PA 15370 226224 08/13/2019 Services $344.44 

231224 10/11/2019 Services $1,291.65 

SUBTOTAL $1,636.09 

MCR ST LOUIS LLC 
DBA HILTON ST LOUIS 
400 OLIVE STREET 
ST. LOUIS, MO 63102 229672 09/20/2019 Suppliers or vendors $2,950.56 

230740 10/07/2019 Suppliers or vendors $3,278.40 

SUBTOTAL $6,228.96 

MECHANICAL & CERAMIC SOLUTIONS, 
INC 
730 SUPERIOR STREET 
PO BOX 536 
CARNEGIE, PA 15106 227043 08/19/2019 Suppliers or vendors $4,410.59 

227044 08/19/2019 Suppliers or vendors $4,861.16 

227968 08/28/2019 Suppliers or vendors $2,400.59 

227969 08/28/2019 Suppliers or vendors $19,392.70 

228901 09/06/2019 Suppliers or vendors $286.46 

228902 09/06/2019 Suppliers or vendors $32,493.20 

Wire 10/28/2019 Suppliers or vendors $5,950.00 

SUBTOTAL $69,794.70 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 188 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Nama & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

MELANKO CONSTRUCTION COMPANY 
451 EAST 39TH STREET 
SHADYSIDE, OH 43947 225635 08/05/2019 Suppliers or vendors $65,500.00 

231381 10/11/2019 Suppliers or vendors $119,250.00 

SUBTOTAL $184,750.00 

MEMMO CONTRACTING, INC. 
600 CHERRY BLOSSOM WAY 
BRIDGEVILLE, PA 15017 225706 08/05/2019 Suppliers or vendors $22,220.00 

225707 08/05/2019 Suppliers or vendors $16,510.00 

225708 08/05/2019 Suppliers or vendors $83,285.00 

225709 08/05/2019 Suppliers or vendors $3,950.00 

225710 08/05/2019 Suppliers or vendors $18,450.00 

225711 08/05/2019 Suppliers or vendors $19,940.00 

227045 08/19/2019 Suppliers or vendors $12,500.00 

227046 08/19/2019 Suppl[ers or vendors $35,000.00 

SUBTOTAL $211,855.00 

MERCER HUMAN RESOURCE CONSULT 
INC 
PO BOX 730182 
DALLAS, TX 75373-0182 Wire 10/28/2019 Suppliers or vendors $99,527.00 

SUBTOTAL $99,527.00 

MERICO S LIGNELLI 
631 WEST MAIN STREET, PO BOX 182 
MONONGAHELA, PA 15063 226837 08/19/2019 Suppliers or vendors $475.00 

SUBTOTAL $475.00 

MERITECH, INC., CLT499 
4577 HINCKLEY INDUSTRIAL PAR'tfNVAY 
CLEVELAND, OH 44109-6009 230932 10/11/2019 Suppliers or vendors $1,543.22 

SUBTOTAL $1,543.22 

METROPOLITAN TOWER LIFE 
INSURANCEC 
PO BOX 790196 
ST.LOUIS, MO63179-0196 226252 08/13/2019 Services $96,472.03 

230789 10/09/2019 Services $103,361.43 

SUBTOTAL $199,833.46 

MEYERS, ROMAN, FREIDBERG & LEWIS 
28601 CHAGRIN BLVD SUITE 500 
CLEVELAND, OH 44122 226822 08/19/2019 Services $1,080.00 

Wire 10/28/2019 Services $2,433.39 

SUBTOTAL $3,513.39 

MICHAEL AND AMY STEWART 
42727 WATER TOWER RD 
BELMONT, OH 43718 229725 09/20/2019 Suppliers or vendors $65,000.00 

SUBTOTAL $65,000.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 189 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors withfn 90 days before fi ling this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

MICHAEL G RUBLE 
30138 N 133RD LN 
PEORIA, AZ 85383 ACH 08/09/2019 Services $3,120.00 

ACH 08/22/2019 Services $4,505.82 

ACH 09/11/2019 Services $4,582.50 

ACH 10/04/2019 Services $714.16 

ACH 10/11/2019 Services $682.50 

ACH 10/21/2019 Services $898.32 

SUBTOTAL $14,503.30 

MICHAEL L LEEK & 
CRYSTAL G LEEK 
488 STOUT RUN RD 
SMITHFIELD, WV 26437 226222 08/13/2019 Suppliers or vendors $1,000.00 

SUBTOTAL $1,000.00 

MICHAEL R. BALL 
34719 BALL RUN ROAD 
POMEROY, OH 45769 225906 08/05/2019 Other • Royalty $24.57 

229102 09/10/2019 Other • Royalty $23.80 

230624 10/07/2019 Other - Royalty $19.24 

SUBTOTAL $67.61 

MICON 
#25 ALLEGHENY SQUARE 
GLASSPORT, PA 15045 228213 09/05/2019 Suppliers or vendors $14,626.68 

SUBTOTAL $14,626.68 

MIDAMERICAN ENERGY COMPANY 
PO BOX8019 
DAVENPORT, IA 52808-8019 227416 08/23/2019 Suppliers or vendors $15,935.23 

229432 09/20/2019 Suppliers or vendors $14,898.11 

SUBTOTAL $30,833.34 

MILAN YAGODICH 
10014 FOUNDERS WAY 
DAMASCUS, MD 20872 226846 08/19/2019 Other - Royalty $2,500.00 

SUBTOTAL $2,500.00 

MILDRED DYER 
33325 JESSE CREEK ROAD 
BIDWELL, OH 45614 225862 08/05/2019 Other - Royalty $0.75 

229059 09/10/2019 Other - Royalty $2.02 

230575 10/07/2019 Other - Royalty $0.62 

SUBTOTAL $3.39 

MILLER BUILDING SUPPLY 
12292 KY 81 SOUTH 
SACRAMENTO, KY 42372 228783 09/06/2019 Suppl"ers or vendors $465.23 

SUBTOTAL $465.23 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 190 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

MILLER TIRE CENTER & AUTO PART 
675 MAIN STREET 
SACRAMENTO, KY 42372 228784 09/06/2019 Suppliers or vendors $36.00 

SUBTOTAL $36.00 

MIL TECH ANALYTICAL SERVICES 
1214 HEMINGWAY DRIVE 
GREENSBURG, PA 15601 226155 08/13/2019 Services $2,136.50 

SUBTOTAL $2,136.50 

MINE & PROCESS SERVICE, INC. 
POBOX484 
KEWANEE, IL 61443 227047 08/19/2019 Suppliers or vendors $2,977.38 

SUBTOTAL $2,977.38 

MINE EQUIPMENT TRANSFER, LLC 
POBOX6274 
WHEELING, WV 26003 225376 08/02/2019 Services $11,790.00 

226037 08/13/2019 Services $46,430.00 

226682 08/19/2019 Services $20,740.00 

227374 08/23/2019 Services $16,230.00 

228307 09/06/2019 Services $12,705.00 

229370 09/20/2019 Services $15,270.00 

230521 10/07/2019 Services $58,590.00 

230973 10/1 1/2019 Services $15,305.00 

SUBTOTAL $197,060.00 

MINE SITE TECHNOLOGIES USA INC. 
13301 WEST 43RD DRIVE, UNIT#15 
GOLDEN, CO 80403 228006 08/28/2019 Suppliers or vendors $19,637.97 

228007 08/2812019 Suppliers or vendors $25,157.50 

228943 09/06/2019 Suppliers or vendors $7,650.00 

SUBTOTAL $52,445.47 

MINE WEST SALES AND SERVICE 
1210 EAST MAIN STREET 
PO BOX218 
WELLINGTON, UT 84542-0218 225714 08105/2019 Suppliers or vendors $62,357.28 

227062 08/19/2019 Suppliers or vendors $27,732.25 

227384 08/23/2019 Suppliers or vendors $1,525.08 

227973 08/28/2019 Suppliers or vendors $15,833.17 

230541 10/07/2019 Suppliers or vendors $13,682.67 

231422 10/11/2019 Suppliers or vendors $20,347.65 

231520 10/16/2019 Suppliers or vendors $1,903.55 

231557 10/17/2019 Suppliers or vendors $25,144.38 

231601 10/1812019 Suppliers or vendors $2,163.33 

SUBTOTAL $170,689.36 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 191 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

MINERAL LABS, INC. 
480 PARKWAY DRIVE 
POBOX549 
SALYERSVILLE, KY 41465 225976 08/13/2019 Suppliers or vendors $355.00 

SUBTOTAL $355.00 

MINERD & SONS INC 
POBOX581 
LAWRENCE, PA 15055-0581 ACH 08/30/2019 Suppliers or vendors $9,601.04 

ACH 09/13/2019 Suppliers or vendors $3,482.42 

SUBTOTAL $13,083.46 

MINGO JUNCTION STEEL WORKS LLC 
500 SENECA STREET, SUITE 504 
BUFFALO, NY 14201 230425 10/04/2019 Suppliers or vendors $9,455.75 

231250 10/11/2019 Suppliers or vendors $708.50 

SUBTOTAL $10,164.25 

MINING CLAMPS FASTENERS & MORE 
117 LITTLE SHANNON RUN RD. 
MOUNT MORRIS, PA 15349 226939 08/19/2019 Suppliers or vendors $509.81 

226940 08/19/2019 Suppliers or vendors $2,596.32 

226941 08/19/2019 Suppliers or vendors $7,475.00 

227873 08/28/2019 Suppliers or vendors $765.05 

227874 08/28/2019 Suppliers or vendors $816.10 

227875 08/28/2019 Suppliers or vendors $1,089.83 

SUBTOTAL $13,252.11 

MISS UTILITY OF WEST VIRGINIA INC 
PO BOX 11890 
CHARLESTON, WV 25339 229504 09/20/2019 Suppliers or vendors $6.00 

SUBTOTAL $6.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 192 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire 

Payment Date Reason For Payment Amount Paid 
Number 

MISSCO 
PO BOX206 
TRIADELPHIA, WV 26059-0206 226895 08/19/2019 Suppliers or vendors $13,344.20 

226896 08/19/2019 Suppliers or vendors $7,112.40 

227805 08/28/2019 Suppliers or vendors $2,346.00 

227806 08/28/2019 Suppliers or vendors $5,580.94 

227807 08/28/2019 Suppliers or vendors $4,995.55 

227808 08/28/2019 Suppliers or vendors $20,497.78 

227809 08/28/2019 Suppliers or vendors $8,339.00 

227810 08/28/2019 Suppliers or vendors $199.50 

227811 08/28/2019 Suppliers or vendors $4,089.50 

227812 08/28/2019 Suppliers or vendors $119.21 

230792 10/09/2019 Suppliers or vendors $2,211 .75 

230793 10/09/2019 Suppliers or vendors $3,332.00 

231373 10/11/2019 Suppliers or vendors $392.50 

231499 10/16/2019 Suppliers or vendors $4,575.00 

SUBTOTAL $77,135.33 

MISSISSIPPI LIME COMPANY 
PO BOX 840033 
KANSAS CITY, MO 64184-0033 227149 08/19/2019 Suppliers or vendors $26,000.28 

227150 08/19/2019 Suppliers or vendors $4,691 .20 

SUBTOTAL $30,691.48 

MITCHELL B BASSI 
PO BOX 15957 
PITTSBURGH, PA 15244 228506 09/06/2019 Suppliers or vendors $759.52 

230036 09/26/2019 Suppliers or vendors $379.76 

SUBTOTAL $1,139.28 

MITCHELL INSTRUMENT CO 
1570 CHEROKEE STREET 
SAN MARCOS, CA 92078 225633 08/05/2019 Suppliers or vendors $1,466.45 

SUBTOTAL $1,466.45 

MJ ENGINEERING & CONSULTING, INC. 
750 CROSS POINTE RD SUITE P 
GAHANNA, OH 43230 ACN 08/30/2019 Suppliers or vendors $1 ,750.00 

SUBTOTAL $1 ,750.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 193 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndMduals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

MODEL CLEANERS 
UNIFORMS&APPAREL LLC 
100 3RD ST 
CHARLEROI, PA 15022 226156 08/13/2019 Suppliers or vendors $7,064.21 

226765 08/19/2019 Suppliers or vendors $3,323.45 

227533 08/23/2019 Suppliers or vendors $3,382.67 

228425 09/06/2019 Suppliers or vendors $5,789.56 

229533 09/20/2019 Suppliers or vendors $6,632.20 

230660 10/07/2019 Suppliers or vendors $6,729.67 

231130 10/11/2019 Suppliers or vendors $5,909.34 

SUBTOTAL $38,831.10 

MOHLER TECHNOLOGY, INC. 
POBOX4 
BOONVILLE, IN 47601-0004 ACH 08/19/2019 Suppliers or vendors $87,080.00 

ACH 09/13/2019 Suppliers or vendors $82,060.00 

SUBTOTAL $169,140.00 

MON POWER 
PO BOX 3615 
AKRON, OH 44309-3615 225364 08/02/2019 Other• Utilities $745,127.77 

226000 08/13/2019 Other - Utilities $11,143.83 

226001 08/13/2019 Other - Utilities $80.80 

226002 08/13/2019 Other - Ulllities $22.21 

226003 08/13/2019 Other - Utilities $271.88 

226004 08/13/2019 Other· Utilities $499.64 

226005 08/13/2019 Other• Ul'lities $5.00 

226599 08/14/2019 Other• UI lilies $684,043.31 

226606 08/16/2019 Other - Ulolities $51,776.64 

226607 08/16/2019 Other - Utmtles $836,583.38 

227232 08/20/2019 Other• Utilities $7.64 

227233 08/20/2019 Other - umities $1,862.45 

227234 08/20/2019 Other - Ul[Jities $267,987.06 

228188 09/03/2019 Other - Utlities $710,468.51 

229130 09/13/2019 Other - Uflities $3,753.52 

229131 09/13/2019 Other - Utilities $746,258.60 

229132 09/13/2019 Other - Utilities $1,620.45 

229133 09/13/2019 Other • Ulil ties $286,407.25 

229134 09/13/2019 Other • Uliluties $613.83 

229135 09/13/2019 Other - Utillties $5.00 

229158 09/18/2019 Other. Utilities $11,638.50 

229159 09/18/2019 Other - Utilities $56,572.27 

229160 09/18/2019 Other - Utilities $976,489.25 

229161 09/18/2019 Other - Utilities $10.00 

230113 10/03/2019 Other - Utilities $816,342.30 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 194 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

MON POWER 
PO BOX 3615 
AKRON, OH 44309-3615 230114 10/03/2019 Other - Utilities $2,049.15 

230115 10/03/2019 Other - Utilities $1,620.61 

230116 10/03/2019 Other - Utilities $154.93 

230117 10/03/2019 Other • Utilities $638.35 

230943 10/11/2019 Other • Utilities $11,196.50 

230944 10/11/2019 Other • Utilities $693,590.74 

230945 10/11/2019 Other • Utilities $478,924.79 

230946 10/11/2019 Other - Utilities $346,927.67 

231625 10/18/2019 Other - Utilities $662,576.75 

231626 10/18/2019 Other - Utilities $2,219.46 

231627 10/18/2019 Other - Utilities $429,875.35 

SUBTOTAL $8,839,365.39 

MON VALLEY INTEGRATION LLC 
PO BOX247 
DELLSLOW, WV 26531 225810 08/05/2019 Suppliers or vendors $30,000.00 

228086 08/28/2019 Suppliers or vendors $28,000.00 

229003 09/06/2019 Suppliers or vendors $1,200.00 

229004 09/06/2019 Suppliers or vendors $1,120.00 

SUBTOTAL $60,320.00 

MOODY AND ASSOCIATES, INC. 
11548 COTTON RD. 
MEADVILLE, PA 16335 225377 08/02/2019 Suppliers or vendors $2,958.75 

SUBTOTAL $2,958.75 

MORGAN, LEWIS & BOCKIUS LLP 
P.O. BOX 8500 S-6050 
PHILADELPHIA, PA 19178-6050 230694 10/07/2019 Services $8,000.62 

ACH 10/25/2019 Services $20,000.00 

SUBTOTAL $28,000.62 

MORGANTOWN MACHINE & 
HYDRAULICS WV 
PO BOX 536276 
PITTSBURGH, PA 15253-5904 225719 08/05/2019 Suppliers or vendors $2,699.52 

225720 08/05/2019 Suppliers or vendors $618.96 

225721 08/05/2019 Suppliers or vendors $2,130.00 

225722 08/05/2019 Suppliers or vendors $26,084.97 

225723 08/05/2019 Suppliers or vendors $13,071.24 

225724 08/05/2019 Suppliers or vendors $68,886.64 

227063 08/19/2019 Suppliers or vendors $5,000.00 

227064 08/19/2019 Suppliers or vendors $11,640.49 

227065 08/19/2019 Suppliers or vendors $5,000.00 

227066 08/19/2019 Suppliers or vendors $8,975.00 

227067 08/19/2019 Suppliers or vendors $5,000.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 195 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-lndlvlduals Flllng for Bankruptcy 

Part 2, Queatlon 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reaaon For Payment Amount Paid Number 

MORGANTOWN MACHINE & 
HYDRAULICS WV 
PO BOX 536276 
PITTSBURGH, PA 15253-5904 227068 08/19/2019 Suppliers or vendors $40,261.79 

227069 08/19/2019 Suppliers or vendors $5,000.00 

227070 08/19/2019 Suppliers or vendors $203,545.00 

227974 08/28/2019 Suppliers or vendors $662.51 

227975 08/28/2019 Suppliers or vendors $29,714.46 

227976 08/28/2019 Suppliers or vendors $27,623.97 

227977 08/28/2019 Suppliers or vendors $75,490.00 

SUBTOTAL $531,404.55 

MORGANTOWN TECHNICAL SERVICES, 
INC. 
PO BOX 536276 
PITTSBURGH, PA 15253-5904 225743 08/05/2019 Suppliers or vendors $17,865.00 

225744 08/05/2019 Suppliers or vendors $50,024.00 

225745 08/05/2019 Suppliers or vendors $39,709.00 

225746 08/05/2019 Suppliers or vendors $187.07 

225747 08/05/2019 Suppliers or vendors $3,360.00 

SUBTOTAL $111,145.07 

MORGANTOWN UTILITY BOARD 
POBOX852 
MORGANTOWN, WV 26507 227510 08/23/2019 Services $82.38 

229505 09/20/2019 Services $32.14 

SUBTOTAL $114.52 

MOSEBACH ELECTRIC & SUPPLY CO. 
PO BOX 780758 
PHILADELPHIA, PA 19178 225820 08/05/2019 Suppliers or vendors $2,830.00 

225821 08/05/2019 Suppliers or vendors $996.42 

225822 08/05/2019 Suppliers or vendors $10,760.37 

227173 08/19/2019 Suppliers or vendors $2,960.48 

227174 08/19/2019 Suppliers or vendors $6,874.00 

227175 08/19/2019 Suppliers or vendors $16,141.12 

227176 08/19/2019 Suppliers or vendors $25,886.16 

229016 09/06/2019 Suppliers or vendors $1,333.00 

229017 09/06/2019 Suppliers or vendors $2,455.20 

229018 09/06/2019 Suppliers or vendors $160.86 

229019 09/06/2019 Suppliers or vendors $108.73 

229020 09/06/2019 Suppliers or vendors $4,681.05 

SUBTOTAL $75,187.39 

MOTION INDUSTRIES, INC. 
PO BOX 404130 
ATLANTA, GA 30384-4130 225826 08/05/2019 Suppl!ers or vendors $208.30 

SUBTOTAL $208.30 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 196 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Pa.rt 2, Question 3: Certain payments or trans1ers to creditors withln 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

MOTION INDUSTRIES, INC. 
PO BOX 504606 
ST LOUIS, MO 63150 225735 08/05/2019 Suppliers or vendors $4,271.05 

SUBTOTAL $4,271.05 

MOTION INDUSTRIES, INC. 
PO BOX 98412 
CHICAGO, IL 60693-8412 225613 08/05/2019 Suppliers or vendors $1,843.07 

225614 08/05/2019 Suppliers or vendors $4,649.37 

225615 08/05/2019 Suppliers or vendors $5,671.89 

225616 08/05/2019 Suppliers or vendors $2,324.50 

225617 08/05/2019 Suppliers or vendors $83.85 

225618 08/05/2019 Suppliers or vendors $8,866.07 

225619 08/05/2019 Suppliers or vendors $1,826.36 

231592 10/18/2019 Suppliers or vendors $1,519.50 

Wire 10/28/2019 Suppliers or vendors $1,304.82 

SUBTOTAL $28,089.43 

MOUNTAIN MEDIA LLC 
PO BOX429 
LEWISBURG, WV 24901 228539 09/06/2019 Services $96.79 

230762 10/07/2019 Services $510.46 

SUBTOTAL $607.25 

MOUNTAIN VALLEY SPRING WATER 
PO BOX 1531 
MT. VERNON, IL 62864 225972 08/13/2019 Suppliers or vendors $427.22 

226647 08/19/2019 Suppliers or vendors $39.94 

228271 09/06/2019 Suppliers or vendors $717.55 

229267 09/20/2019 Suppliers or vendors $338.40 

230892 10/11/2019 Suppliers or vendors $284.95 

SUBTOTAL $1,808.06 

MOUNTAINEER EXCAVATING CO INC 
PO BOX498 
MOUNDSVILLE, WV 26041 227151 08/19/2019 Suppliers or vendors $18,017.98 

228985 09/06/2019 Suppliers or vendors $32,499.29 

229834 09/20/2019 Suppliers or vendors $14,719.49 

230831 10/10/2019 Suppliers or vendors $16,308.05 

231486 10/11/2019 Suppliers or vendors $15,000.00 

231530 10/16/2019 Suppliers or vendors $8,360.00 

231695 10/22/2019 Suppliers or vendors $18,500.00 

SUBTOTAL $123,404.81 

MOUNTAINEER GAS COMPANY 
PO BOX 580211 
CHARLOTTE, NC 28258-0211 225353 08/02/2019 Other • Utilities $28.58 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 197 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

MOUNTAINEER GAS COMPANY 
PO BOX580211 
CHARLOTTE, NC 28258-0211 225975 08/13/2019 Other - Utmt es $31.75 

226648 08/19/2019 Other • Utilit"es $10.10 

227328 08/23/2019 Other - Utilit"es $18.48 

227329 08/23/2019 Other - Ulilit1es $33.44 

Credit Card 08/27/2019 Other - Utilil.Les $305.70 

229271 09/20/2019 Other - Utilil"es $30.31 

229272 09/20/2019 Other - Utilit es $20.20 

229273 09/20/2019 Other - Utilit"es $10.10 

229274 09/20/2019 Other - Utilires $39.24 

229933 09/26/2019 Other - Utilitfes $26.85 

229934 09/26/2019 Other - Utilities $56.06 

230108 10/03/2019 Other - Utililces $77.60 

230109 10/03/2019 Other - Utilities $28.66 

230110 10/03/2019 Other - Utilities $31.75 

230896 10/11/2019 Other - Utilities $10.10 

SUBTOTAL $758.92 

MR FLUSH LLC 
DBA APPROVED TOILET RENTAL 
438 DIVISION ST 
SEWICKL Y, PA 15143 225463 08/02/2019 Suppliers or vendors $438.70 

226834 08/19/2019 Suppliers or vendors $438.70 

229683 09/20/2019 Suppliers or vendors $219.35 

230748 10/07/2019 Suppliers or vendors $438.70 

231244 10/11/2019 Suppliers or vendors $219.35 

SUBTOTAL $1,754.80 

MSHA • ADMINISTRATION & 
MANAGEMENT 
US DEPT OF LABOR PAYMENT OFFICE 
PO BOX 790390 
ST. LOUIS, MO 63179-0390 225389 08/02/2019 Other - Regulatory/Tax $24,135.00 

225390 08/02/2019 Other - Regulatory/Tax $15,881.00 

225391 08/02/2019 Other - Regulatory/Tax $35,568.00 

225392 08/02/2019 Other - Regulatory/Tax $6,147.00 

225393 08/02/2019 Other - Regulatory/Tax $2,885.00 

225394 08/02/2019 Other - Regulatory/Tax $3,991.00 

226064 08/13/2019 Other - Regulatory/Tax $11,122.00 

226065 08/13/2019 Other• Regulatory/Tax $10,640.00 

226066 08/13/2019 Other - Regulatory/Tax $1,151.00 

226707 08/19/2019 Other - Regulatory/Tax $33,859.00 

227394 08/23/2019 Other - Regulatory/Tax $15,087.00 

227395 08/23/2019 Other - Regulatory/Tax $24,441.00 

227396 08/23/2019 Other - Regulatory/Tax $20,742.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 198 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 {JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

MSHA - ADMINISTRATION & 
MANAGEMENT 
US DEPT OF LABOR PAYMENT OFFICE 
PO BOX 790390 
ST. LOUIS, MO 63179-0390 227397 08/2312019 Other - Regulatory/Tax $26,779.00 

227398 08/23/2019 Other - Regulatory/Tax $21,894.00 

227399 08/23/2019 Other - Regulatory/Tax $810.00 

227400 08/23/2019 Other • Regulatory/Tax $12,918.00 

227401 08/2312019 Other · Regulatory/Tax $121.00 

227402 08/2312019 Other• Regulatory/Tax $3,979.00 

228334 09/06/2019 Other - Regulatory/Tax $605.00 

228335 09/06/2019 Other - Regulatory/Tax $12,721.00 

228336 09/0612019 Other - Regulatory/Tax $6,458.00 

228337 09/06/2019 Other - Regulatory/Tax $6,827.00 

228338 09/06/2019 Other - Regu,atory/Tax $10,994.00 

228339 09/06/2019 Other - Regulatory/Tax $23,405.00 

228340 09/06/2019 Other - Regulatory/Tax $21,984.00 

228341 09/0612019 Other - Regulatory/Tax $1,309.00 

229410 0912012019 Other - Regulatory/Tax $10,140.00 

229411 09/20/2019 Other - Regulatory/Tax $10,442.00 

229412 09/20/2019 Other - Regulatory/Tax $19,039.00 

229413 09/20/2019 Other - Regulatory/Tax $25,546.00 

229414 09/20/2019 Other - Regulatory/Tax $3,722.00 

230131 10/03/2019 Other - Regulatory/Tax $2,834.00 

230132 10/03/2019 Other - Regulatory/Tax $121.00 

230133 10/03/2019 Other - Regulatory/Tax $18,613.00 

230134 10103/2019 Other - Regulatory/Tax $15,600.00 

230135 10/03/2019 Other - Regulatory/Tax $15,600.00 

230136 10/03/2019 Other - Regulatory/Tax $9,300.00 

230137 10/03/2019 Other - Regulatory/Tax $15,033.00 

230138 10/03/2019 Other - Regulatory/Tax $31,908.00 

230139 10/03/2019 Other - Regulatory/Tax $12,364.00 

230140 10/03/2019 Other - Regulatory/Tax $3,094.00 

230141 10/03/2019 Other - Regulatory/Tax $4,840.00 

230142 10/03/2019 Other - Regulatory/Tax $24,410.00 

230143 10103/2019 Other - Regulatory/Tax $21,178.00 

230144 10/03/2019 Other - Regulatory/Tax $2,936.00 

230145 10103/2019 Other - Regulatory/Tax $15,804.00 

230146 10/0312019 Other - Regulatory/Tax $363.00 

230147 10/0312019 Other - Regulatory/Tax $20,000.00 

230148 10/0312019 Other - Regulatory/Tax $3,800.00 

230149 10/0312019 Other - Regulatory/Tax $19,400.00 

230150 10/03/2019 Other - Regulatory/Tax $3,170.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 199 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Flllng for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

MSHA - AOMINISTRA TiON & 
MANAGEMENT 
US DEPT OF LABOR PAYMENT OFFICE 
PO BOX 790390 
ST. LOUIS, MO 63179-0390 231020 10/11/2019 Other - Regulatory/Tax $121.00 

231021 10/11/2019 Other - Regulatory/Tax $661.00 

SUBTOTAL $666,492.00 

MSHA FINANCE 
BRANCH OF FINANCE 
PO BOX 25367 D.F.C. 
DENVER, CO 80225-0367 226062 08/13/2019 Other - Regulatory/Tax $7,472.00 

226702 08/19/2019 Other - Regulatory/Tax $24,875.00 

228214 09/05/2019 Other - Regulatory/Tax $2,057.00 

228215 09/05/2019 Other - Regulatory/Tax $5,270.00 

SUBTOTAL $39,674.00 

MUHLENBERG COUNTY SHERIFF 
PO BOX227 
GREENVILLE, KY 42345-0000 229123 09/12/2019 Other - Regulatory/Tax $2,932.50 

SUBTOTAL $2,932.50 

MUHLENBERG COUNTY WATER DIST. 3 
PO BOX67 
BREMEN, KY 42325 225985 08/13/2019 Other - Utilities $2,270.75 

228187 09/03/2019 Other - Utilities $1,997.89 

230912 10/11/2019 Other - Utilities $1,527.57 

SUBTOTAL $5,796.21 

MULTI SERVICE AVIATION 
PO BOX 410435 
KANSAS CITY, MO 64141-0435 ACH 08/02/2019 Suppliers or vendors $7,211.00 

ACH 08/09/2019 Suppliers or vendors $5,778.61 

ACH 08/16/2019 Suppliers or vendors $4,377.98 

ACH 08/22/2019 Suppliers or vendors $6,121.27 

ACH 09/06/2019 Suppliers or vendors $11,089.04 

ACH 09/17/2019 Suppliers or vendors $22,272.04 

ACH 09/27/2019 Suppliers or vendors $7,127.98 

ACH 10/07/2019 Suppliers or vendors $9,790.14 

ACH 10/18/2019 Suppliers or vendors $2,317.15 

Wire 10/28/2019 Suppliers or vendors $5,764.94 

SUBTOTAL $81,850.15 

NALCO COMPANY 
PO BOX70716 
CHICAGO, IL 60673-0716 225732 08/05/2019 Suppliers or vendors $12,335.16 

SUBTOTAL $12,335.16 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 200 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

NANCY G PHILLIPS - LIFE 
PO BOX2272 
BUFORD, GA30515 229656 09/20/2019 Other - Royalty $32.60 

SUBTOTAL $32.60 

NATIONAL BELT SERVICE OF VW, INC. 
DIV OF VEYANCE INDUSTRIAL 
SERVICES, 
PO BOX 603134 
CHARLOTTE, NC 28260-3134 231538 10/17/2019 Suppliers or vendors $34,720.00 

231539 10/17/2019 Suppliers or vendors $18,530.00 

SUBTOTAL $53,250.00 

NATIONAL MARITIME CENTER 
100 FORBES DRIVE 
MARTINSBURG, VW 25404 ACH 08/19/2019 Other - Regulatory/Tax $70.00 

ACH 08/30/2019 Other - Regulatory/Tax $145.00 

SUBTOTAL $215.00 

NATIONAL MINING HALL OF FAME & 
MUSE 
PO BOX981 
LEADVILLE, CO 80461 228216 09/05/2019 Suppliers or vendors $35,000.00 

SUBTOTAL $35,000.00 

NATIONAL OILWELL DHT LP 
WELLS FARGO BANK 
PO BOX 201224 
DALLAS, TX 75320-1224 227172 08/19/2019 Suppliers or vendors $17,639.60 

SUBTOTAL $17,639.60 

NATIONS FUND I LLC 
501 MERRITT SEVEN 
NORWALK, CT 06851 ACH 08/06/2019 Suppliers or vendors $64,718.55 

ACH 08/26/2019 Suppliers or vendors $55,604.00 

ACH 09/06/2019 Suppliers or vendors $64,718.55 

ACH 09/26/2019 Suppliers or vendors $55,604.00 

ACH 10/07/2019 Suppliers or vendors $64,718.55 

SUBTOTAL $305,363.65 

NATURAL RESOURCE PARTNERS LTD 
PARNE 
WPP LLC 
L2495 
COLUMBUS, OH 43260 230040 09/26/2019 Suppliers or vendors $33,500.00 

SUBTOTAL $33,500.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 201 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

NATURAL RESOURCE PARTNERS 
C/OWPPLLC 
L-2495 
PO BOX2495 
COLUMBUS, OH 43260 228265 09/06/2019 Other - Royalty $8,034.18 

SUBTOTAL $8,034.18 

NATURAL RESOURCES PARTNERS 
LIMITED 
WPP LLC C/0 NRP (OPERATING) LLC 
1200 LOUISIANA STREET 
SUITE 3400 
HOUSTON, TX 77002 229578 09/20/2019 Other - Royalty $2,187.50 

230018 09/26/2019 Other - Royalty $12,422.83 

SUBTOTAL $14,610.33 

NEDA MITCHELL 
PO BOX 5616 
ATHENS, OH 45701 225894 08/05/2019 Other - Royalty $0.96 

229089 09/10/2019 Other - Royalty $1.15 

230605 10/07/2019 Other - Royalty $1.01 

SUBTOTAL $3.12 

NEILD BASSI 
202 CONSTITUTION COURT 
WASHINGTON, PA 15301 228505 09/06/2019 Suppliers or vendors $759.52 

230035 09/26/2019 Suppliers or vendors $379.76 

SUBTOTAL $1,139.28 

NEIL M WATSON 
CINDY L WATSON 
115 ALLMAN ROAD 
WINO RIDGE, PA 15380 225473 08/02/2019 Suppliers or vendors $1,000.00 

SUBTOTAL $1,000.00 

NEMO'S AUTO BODY, INC. 
PO BOX307 
RAYLAND, OH 43943-0307 227970 08/28/2019 Suppliers or vendors $10,807.50 

228903 09/06/2019 Suppliers or vendors $5,300.00 

SUBTOTAL $16,107.50 

NEOFUNDS BY NEOPOST 
PO BOX6813 
CAROL STREAM, IL 60197-6813 226797 08/19/2019 Suppliers or vendors $770.14 

229576 09/20/2019 Suppliers or vendors $2,593.27 

SUBTOTAL $3,363.41 

NEW PIG CORPORATION 
ONE PORK AVE 
TIPTON, PA 16684 ACH 09/13/2019 Suppliers or vendors $3,163.87 

SUBTOTAL $3,163.87 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 202 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

NEWBRIDGE SERVICES INC. 
340 SOUTH BROADWAY, SUITE 100 
LEXINGTON, KY 40508 229262 09/20/2019 Suppliers or vendors $68,296.00 

SUBTOTAL $68,296.00 

NEWMAN TRACTOR LLC 
2841 VERONA RD 
VERONA, KY 41092 225839 08/05/2019 Suppliers or vendors $139.47 

SUBTOTAL $139.47 

NEWMED DIAGNOSTICS 
19662 NORTH PISQUE LANE 
PO BOX851 
MT. VERNON, IL 62864 226725 08/19/2019 Suppliers or vendors $742.00 

231039 10/11/2019 Suppliers or vendors $742.00 

SUBTOTAL $1,484.00 

NEWTE FERGUSON ESTATE 
C/O LOIS STINSON EXEC 
155 NEW HAVEN DRIVE 
URBANA, OH 43078 229977 09/26/2019 Other - Royalty $110.86 

SUBTOTAL $110.86 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 203 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

NEXGEN INDUSTRIAL SERVICES, INC. 
125 LONG STREET 
RICES LANDING, PA 15357 225755 0B/05/2019 Suppliers or vendors $3,769.00 

225756 0B/05/2019 Suppliers or vendors $26,106.82 

225757 0B/05/2019 Suppliers or vendors $41,597.50 

225758 08/05/2019 Suppliers or vendors $22,837.76 

227102 08/19/2019 Suppliers or vendors $28,744.12 

227103 08/19/2019 Suppliers or vendors $44,780.24 

227104 08/19/2019 Suppliers or vendors $4,967.63 

227105 08/19/2019 Suppliers or vendors $3,209.41 

22B017 08/28/2019 Suppliers or vendors $11,372.00 

22B018 08/28/2019 Suppliers or vendors $61,305.55 

22B019 08/28/2019 Suppliers or vendors $3,399.98 

22B020 08/2B/2019 Suppliers or vendors $39,371.52 

22B951 09/06/2019 Suppliers or vendors $16,275.85 

228952 09/06/2019 Suppliers or vendors $26,420.50 

228953 09/06/2019 Suppliers or vendors $28,220.00 

228954 09/06/2019 Suppliers or vendors $26,012.00 

228955 09/06/2019 Suppliers or vendors $17,476.00 

229151 09/17/2019 Suppliers or vendors $16,975.00 

230401 10/04/2019 Suppliers or vendors $14,521.70 

231440 10/11/2019 Suppliers or vendors $5,459.00 

Wire 10/28/2019 Suppliers or vendors $14,203.79 

SUBTOTAL $457,025.37 

NICOLE R. OHMS 
31040 MEIERS ROAD 
MIDDLEPORT, OH 45760 225908 08/05/2019 Other - Royalty $29.93 

229104 09/10/2019 Other - Royalty $32.74 

230642 10/07/2019 Other • Royalty $31.26 

SUBTOTAL $93.93 

NIELSEN ARC SERVICES, INC. 
DBANASCO 
POBOX305 
REDMOND, UT 84652 230382 10/04/2019 Suppliers or vendors $22,050.00 

SUBTOTAL $22,050.00 

NORFOLK SOUTHERN CORPORATION 
MAIL CODE 5629 
PO BOX 71209 
CHARLOTTE, NC 28272-1209 227375 08/23/2019 Services $2,376.54 

SUBTOTAL $2,376.54 

NORFOLK SOUTHERN RAILWAY CO. 
1200 PEACHTREE STREET NE 12TH 
ATLANTA, GA 30309 226852 08/19/2019 Suppliers or vendors $12,961.78 

SUBTOTAL $12,961.78 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 204 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Data Reason For Payment Amount Paid Number 

NORFOLK SOUTHERN RAILWAY CORP 
PNC BANK 
1669 PHOENIX PKWY, SUITE 210 
PO BOX 532797 
ATLANTA, GA 30349 ACH 08/06/2019 Services $323,568.00 

ACH 08/13/2019 Services $269,265.50 

ACH 08/21/2019 Services $269,640.00 

ACH 08/28/2019 Services $161,784.00 

ACH 09/03/2019 Services $134,820.00 

ACH 09/16/2019 Services $458,388.00 

ACH 09/26/2019 Services $296,604.00 

ACH 10/03/2019 Services $296,604.00 

ACH 10/11/2019 Services $323,568.00 

ACH 10/18/2019 Services $350,532.00 

SUBTOTAL $2,884,773.50 

NORMA JEAN PERDUE 
1741 OLD HIGHWAY 11 
BEATTYVILLE, KY 41311 227461 08/23/2019 Other - Royally $222.98 

229975 09/26/2019 Other - Royally $182.77 

SUBTOTAL $405.75 

NORRIS SCREEN & MFG, LLC 
24707 NETWORK PLACE 
CHICAGO, IL 60673-1247 227055 08/19/2019 Suppliers or vendors $14,356.00 

227056 08/19/2019 Suppliers or vendors $3,965.74 

227057 08/19/2019 Suppliers or vendors $9,550.42 

227058 08/19/2019 Suppliers or vendors $6,023.32 

SUBTOTAL $33,895.48 

NORRIS TRUCKING INC 
5280 EAST DUBOIS ROAD 
WALTONVILLE, IL 62894 225451 08/02/2019 Services $1,312.50 

229638 09/20/2019 Services $1,390.00 

SUBTOTAL $2,702.50 

NORTH AMERICAN DRILLERS LLC 
130 MEADOW RIDGE RD 
MT. MORRIS, PA 15349 226520 08/13/2019 Suppliers or vendors $202,453.20 

227048 08/19/2019 Suppliers or vendors $688,461.25 

SUBTOTAL $890,914.45 

NORTH FRANKLIN TOWNSHIP 
620 FRANKLIN FARMS RD 
WASHINGTON, PA 15301 229534 09/20/2019 Suppliers or vendors $9,161.91 

SUBTOTAL $9,161.91 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 205 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before fi ling this case 

Creditor Name & Address 
Check or Wire 

Payment Date Reason For Payment Amount Paid Number 

NORTH STRABANE lWP. TAX 
COLLECTOR 
PO BOX202 
STRABANE, PA 15363 226657 08/19/2019 Other - Regulatory/rax $38.82 

226658 08/19/2019 Other - Regulatory/rax $210.07 

SUBTOTAL $248.89 

NORTHCO CORPORATION 
PO BOX2100 
MORGANTOWN, WV 26502-2100 231517 10/16/2019 Suppliers or vendors $5,750.00 

SUBTOTAL $5,750.00 

NORTHCOAST LANDING SYSTEMS, INC. 
13005 YORK DEL TA DRIVE, UNIT #2 
NORTH ROYAL TON, OH 44133 ACH 09/13/2019 Suppliers or vendors $2,629.56 

230559 10/07/2019 Suppliers or vendors $7,620.03 

SUBTOTAL $10,249.59 

NPN ENVIRONMENTAL 
1631 HEADLAND DR. 
FENTON, MO 63026 229308 09/20/2019 Suppliers or vendors $5,022.50 

SUBTOTAL $5,022.50 

NTT DATA ENTERPRISE SERVICES, INC 
ATTN: TREASURY DEPARTMENT 
PO BOX4201 
BOSTON, MA 02211 ACH 08/30/2019 Suppliers or vendors $28,000.00 

230553 10/07/2019 Suppliers or vendors $28,000.00 

ACH 10/28/2019 Suppliers or vendors $28,000.00 

SUBTOTAL $84,000.00 

ODNR-DIV OF OIL AND GAS 
RESOURCES 
2045 MORSE ROAD BLDG F-2 
COLUMBUS, OH 43229-6693 231208 10/11/2019 Other - Regulatory/rax $948.95 

231209 10/11/2019 Other - Regulatory/rax $715.96 

SUBTOTAL $1,664.91 

OFFICE ETC 
55 EAST MAIN STREET 
PO BOX 760 
PRICE, UT 84501 226025 08/13/2019 Suppl ers or vendors $882.16 

227358 08/23/2019 Suppliers or vendors $85.38 

228301 09/06/2019 Suppliers or vendors $217.01 

229350 09/20/2019 Suppliers or vendors $938.09 

230969 10/11/2019 Suppliers or vendors $766.01 

SUBTOTAL $2,888.65 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 206 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

OFFICE OF NATURAL RESOURCES 
REV.ENUE 
POBOX5810 
DENVER, CO 80217-5810 ACH 08/02/2019 Other• Regulatory/Tax $372,572.40 

ACH 08/30/2019 Other - Regulatory/Tax $364,289.42 

ACH 09/30/2019 Other - Regulatory/Tax $586,468.52 

SUBTOTAL $1,323,330.34 

OFFICE OF SURFACE MINING 
OSMRE DIV. OF COMPLIANCE 
MANAGEMENT 
PO BOX 979068 
ST. LOUIS, MO 63197-9000 A.CH 07/31/2019 Suppliers or vendors $99,296.22 

SUBTOTAL $99,296.22 

OFF-SITE RECORDS MANAGEMENT 
POBOX5063 
LEXINGTON, KY 40555-5063 227331 08/23/2019 Suppliers or vendors $136.95 

230480 10/07/2019 Suppliers or vendors $137.76 

SUBTOTAL $274.71 

OGLETREE DEAKINS NASH SMOAK & 
STEWA 
POBOX89 
COLUMBIA, SC 29202 226026 08/13/2019 Services $43.00 

226027 08/13/2019 Services $720.90 

226028 08/13/2019 Services $16,049.50 

226029 08/13/2019 Services $60,290.00 

226030 08/13/2019 Services $140,460.38 

226031 08/13/2019 Services $5,248.50 

226032 08/13/2019 Services $10,337.16 

226033 08/13/2019 Services $1,610.00 

226034 08/13/2019 Services $2,498.50 

227359 08/23/2019 Services $5,996.70 

227360 08/23/2019 Services $1,624.00 

227361 08/23/2019 Services $13,421.23 

227362 08/23/2019 Services $9,068.70 

227363 08/23/2019 Services $15,395.90 

227364 08/23/2019 Services $8,371.45 

227365 08/23/2019 Services $33,830.07 

227366 08/23/2019 Services $1,342.00 

227367 08/23/2019 Services $29.65 

229351 09/20/2019 Services $1,856.00 

229352 09/20/2019 Services $145.20 

229353 09/20/2019 Services $145.20 

229354 09/20/2019 Services $76,136.72 

229355 09/20/2019 Services $72,356.55 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 207 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH} 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

OGLETREE DEAKINS NASH SMOAK & 
STEWA 
PO BOX89 
COLUMBIA, SC 29202 229356 09/20/2019 Services $10,507.60 

229357 09/20/2019 Services $4,865.91 

229358 09/20/2019 Services $1,736.43 

229359 09/20/2019 Services $9,509.00 

ACH 10/25/2019 Services $300,000.00 

SUBTOTAL $803,596.25 

OHIO & LEE WATER SEWER 
PO BOX 182 
HANNIBAL, OH 43931 226123 08/13/2019 Other - Utilities $275.98 

229496 09/20/2019 Other - Utilities $277.78 

231100 10/11/2019 Other - Utilities $265.96 

SUBTOTAL $819.72 

OHIO BUREAU OF WORKERS 
COMPENSATION 
BWC STATE INSURANCE FUND 
PO BOX89492 
CLEVELAND, OH 44101-6492 ACH 09/03/2019 Suppliers or vendors $131,726.59 

231553 10/17/2019 Suppliers or vendors $2,700.00 

SUBTOTAL $134,426.59 

OHIO CAT 
4439 SOLUTIONS CENTER 
PO BOX 774439 
CHICAGO, IL 606774004 225958 08/13/2019 Suppliers or vendors $15,841.42 

226640 08/19/2019 Suppliers or vendors $1,948.67 

228249 09/06/2019 Suppliers or vendors $2,287.08 

SUBTOTAL $20,077.17 

OHIO CHAMBER OF COMMERCE 
34 SOUTH THIRD STREET, SUITE 100 
COLUMBUS, OH 43215 228349 09/06/2019 Suppl ers or vendors $2,150.00 

SUBTOTAL $2,150.00 

OHIO CHRISTIAN ALLIANCE EDUCATION 
FUND 
PO BOX3076 
AKRON, OH 44309 228217 09/05/2019 Suppliers or vendors $10,000.00 

SUBTOTAL $10,000.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 208 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid. 
Number 

OHIO COUNTY PUBLIC SERVICE 
DISTRICT 
PO BOX216 
TRIADELPHIA, WV 26059 226655 08/19/2019 Other • Utilities $670.15 

226656 08/19/2019 Other • Utilities $31.61 

229298 09/20/2019 Other • Utilities $635.92 

229299 09/20/2019 Other • Utilities $34.46 

230920 10/11/2019 Other - Utilities $1,987.56 

230921 10/11/2019 Other • Utilities $42.36 

SUBTOTAL $3,402.06 

OHIO DEPARTMENT OF TAXATION 
OHIO TREASURER OF STATE 
PO BOX 16561 
COLUMBUS, OH 43216-6561 ACH 10/22/2019 Other• Regulatory/Tax $9,237.46 

SUBTOTAL $9,237.46 

OHIO SELF-INSURERS ASSOCIATION 
PO BOX 1073 
COLUMBUS, OH 43216-1073 228279 09/06/2019 Services $300.00 

SUBTOTAL $300.00 

OHIO TREASURER OF STATE 
OHIO DEPARTMENT OF TAXATION 
PO BOX 182101 
COLUMBUS, OH 43218-2101 ACH 08/14/2019 Other• Regulatory/Tax $432,372.00 

SUBTOTAL $432,372.00 

OIL PRICE INFORMATION SERVICE LLC 
P.O. BOX 9407 
GAITHERSBURG, MO 20898-9407 228466 09/06/2019 Suppliers or vendors $492.28 

SUBTOTAL $492.28 

OLIVER WYMAN ACTUARIAL 
CONSULTING 
PO BOX5160 
NEW YORK, NY 10087-5160 226208 08/13/2019 Services $11,000.00 

SUBTOTAL $11,000.00 

OMEGA CEMENTING CO 
POBOX357 
APPLE CREEK, OH 44606 227164 08/19/2019 Suppliers or vendors $114,827.25 

228085 08/28/2019 Suppliers or vendors $25,506.50 

229002 09/06/2019 Suppliers or vendors $12,038.00 

230420 10/04/2019 Suppliers or vendors $89,424.75 

230421 10/04/2019 Suppliers or vendors $7,907.00 

230833 10/10/2019 Suppliers or vendors $30,000.00 

SUBTOTAL $279,703.50 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 209 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

OMNINET HOTEL LP 
HOLIDAY INN EVANSVILLE AIRPORT 
HOTE 
7101 HWY 41 NORTH 
EVANSVILLE, IN 47725 230723 10/07/2019 Services $109.48 

SUBTOTAL $109.48 

ON SITE GAS SYSTEMS 
35 BUDNEY ROAD 
NEWINGTON, CT06111 226138 08/13/2019 Suppliers or vendors $2,549.25 

229510 09/20/2019 Suppliers or vendors $3,999.12 

229511 09/20/2019 Suppliers or vendors $5,186.41 

229512 09/20/2019 Suppliers or vendors $15,431.42 

SUBTOTAL $27,166.20 

ORRISON MAINTENANCE SERVICE INC. 
105 BETHESDA ST 
BARNESVILLE, OH 43713 228744 09/06/2019 Suppliers or vendors $4,318.00 

SUBTOTAL $4,318.00 

OTIS ELEVATOR COMPANY 
P.O. BOX 73579 
CHICAGO, IL 60673-7579 229513 09/20/2019 Suppliers or vendors $5,468.16 

SUBTOTAL $5,468.16 

OWENSBORO HEAL TH MEDICAL 
GROUP.INC 
OBA ONE HEAL TH @ WORK 
MADISONVILLE 
510 RUBY DRIVE 
MADISONVILLE, KY 42431 228364 09/06/2019 Suppliers or vendors $95.00 

SUBTOTAL $95.00 

OWENSBORO HOTEL ASSOCIATES LLC 
HAMPTON BY HILTON OWENSBORO-
SOUTH 
615SALEM DR 
OWENSBORO, KY 42303 227636 08/23/2019 Services $2,245.80 

230754 10/07/2019 Services $224.58 

SUBTOTAL $2,470.38 

PA DEPARTMENT OF REVENUE 
PAYMENT ENCLOSED 
PO BOX 280427 
HARRISBURG, PA 17128-0427 ACH 08/20/2019 Other - RegulatoryfTax $101.17 

ACH 09/20/2019 Other - RegulatoryfTax $504.96 

ACH 10/21/2019 Other• RegulatoryfTax $64.68 

SUBTOTAL $670.81 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 210 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Nam• & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

PA DEPARTMENT OF REVENUE 
PO BOX 280437 
HARRISBURG, PA 17128-0437 ACH 10/21/2019 Other - Regulatory/Tax $121.51 

SUBTOTAL $121.51 

PA DEPT OF ENVIRONMENTAL 
PROTECTIO 
COMPTROLLER OPERATIONS-AR 
PO BOX2833 
HARRISBURG. PA 17105 226191 08/13/2019 Other - Regulatory/Tax $5,850.00 

228463 09/06/2019 Other - Regulatory/Tax $7,590.00 

SUBTOTAL $13,440.00 

PA DEPT OF ENVIRON. PROTECTION 
PO BOX8454 
HARRISBURG, PA 17105-8454 230922 10/11/2019 Suppliers or vendors $2,850.00 

SUBTOTAL $2,850.00 

PA DEPT OF ENVIRONMENTAL 
PROTECTION 
DIVISION OF STORAGE TANKS 
PO BOX8762 
HARRISBURG, PA 17105-8762 228331 09/06/2019 Suppliers or vendors $300.00 

SUBTOTAL $300.00 

PACIFIC WESTERN BANK 
C/0 CAPITALSOURCE 
4598 SOLUTIONS CENTER 
CHICAGO, IL 60677-4005 228493 09/06/2019 Services $27,060.02 

229641 09/20/2019 Services $19,391.48 

SUBTOTAL $46,451.50 

PARCO PROPANE 
3756 SAL TWELL RD 
BRIDGEPORT, WV 26330 226161 08/13/2019 Suppliers or vendors $1,484.20 

230666 10/07/2019 Suppliers or vendors $3,058.66 

SUBTOTAL $4,542.86 

PARKNSTOR 
PO BOX 700 
PRICE, UT 84501 225350 08/02/2019 Suppliers or vendors $101.00 

228266 09/06/2019 Suppliers or vendors $101.00 

230469 10/07/2019 Suppliers or vendors $101.00 

SUBTOTAL $303.00 

PARTSMASTER/X-ERGON 
DIVISION OF NCH 
PO BOX 971342 
DALLAS, TX 75397-1342 227037 08/19/2019 Suppliers or vendors $233.57 

227038 08/19/2019 Suppliers or vendors $2,549.01 

227039 08/19/2019 Suppliers or vendors $135.13 

227959 08/28/2019 Suppliers or vendors $984.35 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 211 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 

PARTSMASTER/X-ERGON 
DIVISION OF NCH 
PO BOX 971342 
DALLAS, TX 75397-1342 

PATRICIA L. HJDEN 
50 RANDOLPH ROAD 
BIRMINGHAM, AL 35213 

PAUL DAVID HIERONIMUS AND 
SANDRA HIERONIMUS 
65 PLEASANT DRIVE 
CAMERON, WV 26033 

PAUL'S FAN COMPANY 
PO BOX61 
BIG ROCK, VA 24603 

PEABODY INVESTMENTS 
CORPORATION 
AMERICAN LAND HOLDINGS OF 
KENTUCKY 
701 MARKET STREET, SUITE 700 
ST.LOUIS, MO 63101 

PECZUH PRINTING COMPANY 
PO BOX 1024 
PRICE, UT 84501 

Check or Wire 
Number 

227960 

228303 

228891 

228892 

228893 

227481 

227646 

226521 

ACH 

228302 

Payment Date 

08/28/2019 

09/06/2019 

09/06/2019 

09/06/2019 

09/06/2019 

08/23/2019 

08/23/2019 

08/13/2019 

08/31/2019 

09/06/2019 
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Reason For Payment 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Other - Royalty 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Other - Royalty 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Amount Paid 

$490.82 

$1,244.09 

$1,060.94 

$44.00 

$44.40 

$6,786.31 

$104.07 

$104.07 

$28,919.15 

$28,919.15 

$285,000.00 

$285,000.00 

$140,000.00 

$140,000.00 

$1,671.71 

$1,671.71 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 212 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

CredHor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

PENN UNE SERVICE, INC. 
POBOX280 . 
INDIANA, PA 15701-0280 226522 08/13/2019 Suppliers or vendors $1 ,345.50 

226523 08/13/2019 Suppliers or vendors $45,870.20 

226524 08/13/2019 Suppliers or vendors $13,792.83 

226525 08/13/2019 Suppliers or vendors $20,267.22 

226526 08/13/2019 Suppliers or vendors $11,115.64 

226527 08/13/2019 Suppliers or vendors $17,082.55 

227050 08/19/2019 Suppliers or vendors $19,255.22 

227051 08/19/2019 Suppliers or vendors $40,101.48 

227052 08119/2019 Suppliers or vendors $28,695.12 

227053 08/1912019 Suppliers or vendors $7,262.82 

227054 08/19/2019 Suppliers or vendors $36,922.98 

228907 09/06/2019 Suppliers or vendors $28,829.20 

SUBTOTAL $270,540.76 

PENN MAG, INC. 
719 TARRTOWN ROAD 
ADRIAN, PA 16210 231531 10/16/2019 Supprers or vendors $9,600.00 

SUBTOTAL $9,600.00 

PENNSYLVANIA AMERICAN WATER 
PO BOX 371412 
PITTSBURGH, PA 15250-7412 225359 08/02/2019 Other - Utilities $2,047.23 

226652 08/19/2019 Other - Utilities $33.83 

226653 08/19/2019 Other - Utilities $258.83 

229290 09/20/2019 Other - Utilities $466.88 

229291 09/20/2019 Other - Utilities $34.98 

229292 09/20/2019 Other - Utilities $180.94 

229293 09120/2019 Other - Utilities $2,182.63 

230914 10111/2019 Other - Utilities $168.12 

230915 10/11/2019 Other - Utilities $30.76 

230916 10/11/2019 Other - Utilities $2,270.09 

SUBTOTAL $7,674.29 

PENNSYLVANIA DEPT OF REVENUE 
P.O. BOX 280705 
HARRISBURG, PA 17128-0705 ACH 10/15/2019 Other • RegulatoryfTax $8,095.00 

SUBTOTAL $8,095.00 

PEOPLES GAS 
PO BOX 644760 
PITTSBURGH, PA 15264-4760 225470 08/02/2019 Other - Utilities $17.89 

229711 09/20/2019 Other - Utilities $22.33 

230201 10/03/2019 Other • Utilities $20.30 

SUBTOTAL $60.52 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 213 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

PEROUUS BROS. LTD. 
PO BOX 355 
CRAIG, CO 81626 228267 09/06/2019 Services $18,000.00 

229263 09/20/2019 Services $18,000.00 

230475 10/07/2019 Services $18,000.00 

SUBTOTAL $54,000.00 

PERRY TOWNSHIP TAX COLLECTOR 
ATTN: CHRISTINE K. JARRELL 
181 BIG SHANNON RUN ROAD 
MT MORRIS, PA 15349 228489 09/06/2019 Other - Regulatory/Tax $431.74 

SUBTOTAL $431.74 

PEST MANAGEMENT SERVICES INC 
167 MIDDLETOWN CIRLCE 
FAIRMONT, WV 26554 228406 09/06/2019 Suppliers or vendors $159.00 

.SUBTOTAL $159.00 

PETER A. POLVERINI Ill 
125 TOWNSHIP ROAD 1283 
BLOOMINGDALE, OH 43910 226041 08/13/2019 Suppliers or vendors $700.00 

226687 08/19/2019 Suppliers or vendors $4,000.00 

227377 08/23/2019 Suppliers or vendors $6,000.00 

229375 09/20/2019 Suppliers or vendors $14,000.00 

230977 10/11/2019 Suppliers or vendors $11,000.00 

230978 10/11/2019 Suppliers or vendors $16,000.00 

SUBTOTAL $51,700.00 

PETERS EQUIPMENT CO, LLC 
RT. 720 INDUSTRIAL PARK 
PO BOX 1050 
BLUEFIELD, VA 24605 229855 09/24/2019 Suppliers or vendors $43,782.80 

Wire 10/28/2019 Suppliers or vendors $25,325.00 

SUBTOTAL $69,107.80 

PETROLEUM MAINTENANCE & 
EQUIPMENT 
322 WEST RAILROAD AVENUE 
PO BOX 761 
PRICE, UT 84501 228904 09/06/2019 Suppliers or vendors $1,105.54 

SUBTOTAL $1,105.54 

PETTY CASH- THOMAS MIHALIK 
CITIZENS BANK 
1731 GRAND BLVD 
MONESSEN, PA 15062 229611 09/20/2019 Services $1,265.00 

SUBTOTAL $1,265.00 
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Case 2:1~-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 214 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 

PHIL NISLY 
OBA JONES-PORTA JONS 
20424 CADIZ ROAD 
FREEPORT, OH 43973 

PHILLIP M AND REBEKKAH G HERRLE 
63 LENA LANE 
WASHINGTON, PA 15301 

PHILLIPS MACHINE SERVICE, INC. 
367 GEORGE STREET 
BECKLEY, WV 25801 

PHIL'S TOWING CO INC 
1125 GREINER ST 
MONACA, PA 15061 

PHONETICS INC 
OBA SENSAPHONE 
901 TRYENS ROAD 
ASTON, PA 19014 

PHYLLIS V REED 
4015 CARROLL EASTERN RD 
CARROLL, OH 43112 

PIERCE OIL CO., INC. 
322 WEST RAILROAD AVENUE 
PO BOX 792 
PRICE, UT 84501 

PILGRIM ENERGY, INC. 
110 CAROLINE AVE. 
POBOX89 
PIKEVILLE, KY 41502 

PILLAR INNOVATIONS LLC 
92 CORPORA TE DRIVE 
GRANTSVILLE, MD 21536 

Check or Wire 
Number 

228345 

228346 

229722 

228908 

228420 

231120 

231635 

229114 

230798 

230030 

225725 

231688 

Payment Date 

09/06/2019 

09/06/2019 

09/20/2019 

09/06/2019 

09/06/2019 

10/11/2019 

10/18/2019 

09/10/2019 

10/09/2019 

09/26/2019 

08/05/2019 

10/22/2019 
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Reason For Payment 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Other - Royalty 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Other - Royalty 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Amount Paid 

$729.30 

$430.00 

$1,159.30 

$1,000.00 

$1,000.00 

$674.47 

$674.47 

$1,650.00 

$1,650.00 

$3,300.00 

$1,260.00 

$1,260.00 

$7.26 

$7.26 

$74,674.39 

$74,674.39 

$100.52 

$100.52 

$115.50 

$27,155.41 

$27,270.91 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 215 of 370 

Debtor Name: Murray Energy Corporar on Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors with n 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

PINNACLE GROUP LLC 
15 NORMANDY DR 
WINTERSVILLE, OH 43953 226923 08/19/2019 Suppliers or vendors $14,520.00 

228781 09/06/2019 Suppliers or vendors $6,624.00 

SUBTOTAL $21,144.00 

PIONEER CONVEYOR LLC 
224 MOYERS ROAD 
BRUCETON MILLS, WV 26525 229005 09/06/2019 Suppliers or vendors $28,205.00 

229006 09/06/2019 Suppliers or vendors $87,242.50 

229007 09/06/2019 Suppliers or vendors $36,700.00 

230665 10/07/2019 Suppliers or vendors $6,179.00 

231473 10/11/2019 Suppliers or vendors $21,975.00 

231474 10/11/2019 Suppliers or vendors $40,035.00 

231475 10/11/2019 Suppliers or vendors $5,423.00 

SUBTOTAL $225,759.50 

PITNEY BOWES GLOBAL FINANCIAL 
SERV. 
PO BOX 371887 
PITTSBURGH, PA 15250-7887 226708 08/19/2019 Suppliers or vendors $49.99 

226709 08/19/2019 Suppliers or vendors $44.15 

226710 08/19/2019 Suppliers or vendors $54.17 

227403 08/23/2019 Suppliers or vendors $829.39 

227404 08/23/2019 Suppliers or vendors $344.62 

228342 09/06/2019 Suppliers or vendors $265.32 

228343 09/06/2019 Suppliers or vendors $157.68 

231023 10/11/2019 Suppliers or vendors $32.00 

231024 10/11/2019 Suppliers or vendors $550.00 

SUBTOTAL $2,327.32 

PITNEY BOWES, INC. 
PO BOX 371896 
PITTSBURGH, PA 15250-7896 227417 08/23/2019 Services $538.97 

228366 09/06/2019 Services $240.68 

231042 10/11/2019 Services $741.10 

SUBTOTAL $1,520.75 

PM SUPPLY, INC. 
PO BOX 566 
EBENSBURG, PA 15931-0566 226934 08/19/2019 Suppliers or vendors $13,726.95 

226935 08/19/2019 Suppliers or vendors $17,480.80 

226936 08/19/2019 Suppliers or vendors $8,743.21 

226937 08/19/2019 Suppliers or vendors $6,159.62 

SUBTOTAL $46,110.58 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 216 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals Flllng for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Pay...,.l Amount Paid 
Number 

PNC BANK 
199 WEST MAIN STREET 
ST. CLAIRSVILLE, OH 43950 226609 08/16/2019 Services $1,541.19 

SUBTOTAL $1,541.19 

PNC EQUIPMENT FINANCE, LLC 
PO BOX 640306 
PITTSBURGH, PA 15264-0306 226792 08/19/2019 Suppliers or vendors $27,000.00 

229566 09/20/2019 Suppliers or vendors $27,000.00 

SUBTOTAL $54,000.00 

POLARIS LABORATORIES, LLC 
P.O. BOX 6457- DEPT #278 
INDIANAPOLIS, IN 46206 226688 08/19/2019 Suppliers or vendors $1,837.44 

SUBTOTAL $1,837.44 

POLESET, INC. 
5355 PROSPERITY PIKE 
PROSPERITY, PA 15329 227972 08/28/2019 Suppliers or vendors $207,905.70 

229376 09/20/2019 Suppliers or vendors $6,929.88 

SUBTOTAL $214,835.58 

POLSINELLI PC 
PO BOX 878681 
KANSAS CITY, MO 64187-8681 231078 10/11/2019 Services $16.248.00 

ACH 10/25/2019 Services $10,000.00 

SUBTOTAL $26,248.00 

POL YDECK SCREEN CORPORATION 
PO BOX 602783 
CHARLOTTE, NC 28260-2783 226529 08/13/2019 Suppliers or vendors $6,378.26 

226530 08/13/2019 Suppliers or vendors $7,173.42 

226531 08/13/2019 Suppliers or vendors $9,702.21 

226532 08/13/2019 Suppliers or vendors $5,408.82 

226533 08/13/2019 Suppliers or vendors $1,457.87 

226534 08/13/2019 Suppliers or vendors $3,057.50 

227978 08/28/2019 Suppliers or vendors $23,100.90 

227979 08/28/2019 Suppliers or vendors $10,875.70 

228922 09/06/2019 Suppliers or vendors $14,720.44 

231426 10/11/2019 Suppliers or vendors $24,263.24 

231427 10/11/2019 Suppliers or vendors $7,747.92 

231428 10/11/2019 Suppliers or vendors $6,274.96 

231429 10/11/2019 Suppliers or vendors $24,862.44 

SUBTOTAL $145,023.68 

PONZANI LANDSCAPING COMPANY 
66741 WARNOCK-ST. CLAIRSVILLE RD 
ST. CLAIRSVILLE, OH 43950 226104 08/13/2019 Suppliers or vendors $4,121.09 

226105 08/13/2019 Suppliers or vendors $552.28 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 217 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-lndlvlduals Filing for Bankruptcy 

Part 2, Quastlon 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wlre Payment Date Reason For Payment Amount Paid Number 

PONZANI LANDSCAPING COMPANY 
66741 WARNOCK-ST. CLAIRSVILLE RD 
ST. CLAIRSVILLE, OH 43950 226745 08/19/2019 Suppliers or vendors $10,800.08 

227488 08/23/2019 Suppliers or vendors $1,782.50 

227489 08/23/2019 Suppliers or vendors $2,369.69 

227490 08/23/2019 Suppliers or vendors $240.00 

229470 09/20/2019 Suppliers or vendors $2,182.41 

229471 09/20/2019 Suppliers or vendors $240.00 

229472 09/20/2019 Suppliers or vendors $6,867.75 

230628 10/07/2019 Suppliers or vendors $1,445.73 

230629 10/07/2019 Suppliers or vendors $60.00 

231074 10/11/2019 Suppliers or vendors $1,445.73 

231075 10/11/2019 Suppliers or vendors $1,274.13 

231076 10/11/2019 Suppliers or vendors $4,129.13 

SUBTOTAL $37,510.52 

PONZANI LENDON FLORIST & GARDEN 
CENTERLLC 
46540 NATIONAL ROAD W 
ST. CLAIRSVILLE, OH 43950 228322 09/06/2019 Suppliers or vendors $81.38 

228323 09/06/2019 Suppliers or vendors $224.21 

229400 09/20/2019 Suppliers or vendors $58.99 

230546 10/07/2019 Suppliers or vendors $92.82 

231010 10/11/2019 Suppliers or vendors $96.53 

231877 10/25/2019 Suppliers or vendors $81.03 

231878 10/25/2019 Suppliers or vendors $287.43 

SUBTOTAL $922.39 

PORTER WRIGHT MORRIS & ARTHUR 
41 SOUTH HIGH ST, STES 2800-3200 
COLUMBUS, OH 43215-6194 229387 09/20/2019 Services $1,037.50 

229388 09/20/2019 Services $1,660.00 

229389 09/20/2019 Services $4,642.50 

230991 10/11/2019 Services $944.61 

230992 10/11/2019 Services $13,132.75 

230993 10/11/2019 Services $12,325.92 

ACH 10/18/2019 Services $100,000.00 

SUBTOTAL $133,743.28 

POWER TECHNOLOGIES LLC 
PO BOX241 
PETERSBURG, IN 47567 231541 10/17/2019 Suppliers or vendors $18,385.00 

SUBTOTAL $18,385.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 218 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

POWERPLAN 
MURPHY TRACTOR & EQUIPMENT 
COMPANY 
PO BOX4450 
CAROL STREAM, IL 60197-4450 225772 08/05/2019 S\lppliers or vendors $1,103.03 

SUBTOTAL $1,103.03 

POWHATAN POINT CABLE CO 
510 WARWOOD AVE 
WHEELING, WV 26003 227325 08/23/2019 Services $700.00 

229932 09/26/2019 Services $700.00 

SUBTOTAL $1,400.00 

PRAXAIR DISTRIBUTION INC. 
DEPT0812 
PO BOX 120812 
DALLAS, TX 75312-0812 ACt-1 09/13/2019 Suppliers or vendors $75.57 

SUBTOTAL $75.57 

PRAXAIR DISTRIBUTION INC. 
DEPT. CH 10660 
PALATINE, IL 60055-0660 229117 09/11/2019 Suppliers or vendors $14,973.03 

229118 09/11/2019 Suppliers or vendors $82,015.41 

SUBTOTAL $96,988.44 

PREMIER PUMP INC 
PO BOX 76913 
CLEVELAND, OH 44101-6500 226839 08/19/2019 Suppliers or vendors $1,080.00 

227638 08/23/2019 Suppliers or vendors $1,080.00 

SUBTOTAL $2,160.00 

PREMIERE GLOBAL SERVICES 
PO BOX 404351 
ATLANTA, GA30384-4351 229597 09/20/2019 Suppliers or vendors $54.78 

230184 10/03/2019 Suppliers or vendors $8,099.84 

SUBTOTAL $8,154.62 

PRO STAR AVIATION LLC 
SKELLY AVE 
LONDONDERRY, NH 03053 226285 08/13/2019 Services $34,092.08 

SUBTOTAL $34,092.08 

PROCESS PUMP & SEAL, INC. 
PO BOX 630158 
CINCINNATI, OH 45263-0258 225802 08/05/2019 Suppliers or vendors $61,835.19 

SUBTOTAL $61,835.19 

PROFESSIONAL SERVICE IND INC 
PO BOX 74008418 
CHICAGO, IL 6067 4-8418 225809 08/05/2019 Suppliers or vendors $283.50 

231574 10/17/2019 Suppliers or vendors $5,295.58 

SUBTOTAL $5,579.08 
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Document Page 219 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Addreas Check or Wire Payment Date Reason For Payment Amount Paid Number 

PROSKAUER ROSE LLP 
ELEVEN TIMES SQUARE 
NEW YORK, NY 10036 226273 08/13/2019 Services $2,528.75 

229718 09/20/2019 Services $4,750.00 

SUBTOTAL $7,278.75 

PRUDENTIAL GROUP INSURANCE 
PO BOX 101241 
ATLANTA, GA 30392-1241 ACH 08/21/2019 Services $234,646.03 

ACH 09/20/2019 Services $205,973.50 

ACH 10/15/2019 Services $203,782.31 

SUBTOTAL $644,401.84 

PRUDENTIAL 
PRUCO LIFE INSURANCE COMPANY 
PO BOX 856138 
LOUISVILLE, KY 40285 228324 09/06/2019 Services $84,022.53 

SUBTOTAL $84,022.53 

PUBLIC SERVICE COMMISSION 
ATTN EXECUTIVE DIRECTOR 
201 BROOKS ST 
PO BOX812 
CHARLESTON, WV 25323 Credit Card 08/27/2019 Suppliers or vendors $1,782.24 

Credit Card 09/19/2019 Suppliers or vendors $1,980.79 

SUBTOTAL $3,763.03 

PURCHASE POWER 
PO BOX 371874 
PITTSBURGH, PA 15250-7874 226716 08/19/2019 Suppliers or vendors $149.46 

230560 10/07/2019 Suppliers or vendors $165.36 

231030 10/11/2019 Suppliers or vendors $467.69 

SUBTOTAL $782.51 

PURVIS INDUSTRIES LLC 
MINE SUPPLY 
P.O. BOX540757 
DALLAS, TX 75354-0757 ACH 08/19/2019 Suppliers or vendors $108.45 

ACH 09/13/2019 Suppliers or vendors $496.35 

SUBTOTAL $604.80 

PVH DEVELOPMENT 
HAMPTON BY HILTON 
2121 PLEASANT VALLEY RD 
FAIRMONT, WV 26554 226265 08/13/2019 Services $158.28 

SUBTOTAL $158.28 

QUALITY ENVIRONMENTAL SERVICES 
67440 FALLOURE RD 
BELMONT, OH 43718 225583 08/05/2019 Suppliers or vendors $151.64 

_ ...... 225584 08/05/2019 Suppliers or vendors $5,857.19 

225585 08/05/2019 Suppliers or vendors $12,391.07 

225586 08/05/2019 Suppliers or vendors $3,777.77 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

QUALITY ENVIRONMENTAL SERVICES 
67440 FALLOl!RE RD 
BELMONT, OH 43718 225587 08/05/2019 Suppliers or vendors $465.20 

225588 08/05/2019 Suppliers or vendors $4,588.57 

227290 08/23/2019 Suppliers or vendors $4,585.06 

228728 09/06/2019 Suppliers or vendors $1,613.81 

230336 10/04/2019 Suppliers or vendors $1,538.35 

230337 10/04/2019 Suppliers or vendors $20,983.79 

230811 10/10/2019 Suppllers or vendors $28,750.00 

SUBTOTAL $84,702.45 

QUALITY HYDRAULICS, INC. 
857 MORROW CROSS ROAD 
FLEMINGTON, WV 26347 227004 08/19/2019 Suppliers or vendors $1,994.89 

227005 08/19/2019 Suppliers or vendors $2,403.42 

227006 08/19/2019 Suppliers or vendors $30,511.87 

227007 08/19/2019 Suppliers or vendors $3,873.61 

227008 08/19/2019 Suppliers or vendors $1,260.00 

227009 08/19/2019 Suppliers or vendors $8,487.59 

SUBTOTAL $48,531.38 

QUALITY MAGNETITE, LLC 
P.O. BOX 671413 
DALLAS, TX 75267-1413 225736 08/05/2019 Suppliers or vendors $21,833.70 

225737 08/05/2019 Suppliers or vendors $105,079.77 

225738 08/05/2019 Suppliers or vendors $7,078.23 

225739 08/05/2019 Suppliers or vendors $28,381.08 

225740 08/05/2019 Suppliers or vendors $21,990.54 

226545 08/13/2019 Suppliers or vendors $21,653.86 

226546 08/13/2019 Suppliers or vendors $64,981.89 

226547 08/13/2019 Suppliers or vendors $21,899.02 

226548 08/13/2019 Suppliers or vendors $14,547.06 

226549 08/13/2019 Suppliers or vendors $21,218.88 

226550 08/13/2019 Suppliers or vendors $44,149.82 

227078 08/19/2019 Suppliers or vendors $21,552.70 

227079 08/19/2019 Suppliers or vendors $71,892.72 

227080 08/19/2019 Suppliers or vendors $22,142.12 

227081 08/19/2019 Suppliers or vendors $14,376.84 

227082 08/19/2019 Suppliers or vendors $22,153.56 

227996 08/28/2019 Suppliers or vendors $29,128.46 

227997 08/28/2019 Suppliers or vendors $64,462.95 

227998 08/28/2019 Suppliers or vendors $7,401.68 

227999 08/28/2019 Suppliers or vendors $7,273.53 

228000 08/28/2019 Suppliers or vendors $29,483.74 

228940 09/06/2019 Suppliers or vendors $79,007.22 
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Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Addresa Check or Wire Payment Date Reason For Payment Amount Paid Number 

QUALITY MAGNETITE, LLC 
P.O. BOX 671413 
DALLAS, TX 75267-1413 228941 09/06/2019 Suppliers or vendors $28,593.60 

228942 09/06/2019 Suppliers or vendors $36,853.96 

229892 09/25/2019 Suppliers or vendors $43,400.45 

229893 09/25/2019 Suppliers or vendors $107,473.59 

229894 09/25/2019 Suppliers or vendors $44,718.96 

229895 09/25/2019 Suppliers or vendors $21,496.95 

229896 09/25/2019 Suppliers or vendors $14,180.88 

229897 09/25/2019 Suppliers or vendors $29,529.50 

ACH 10/09/2019 Suppliers or vendors $7,038.00 

ACH 10/10/2019 Suppliers or vendors $539,750.08 

ACH 10/15/2019 Suppliers or vendors $266,454.46 

ACH 10/23/2019 Suppliers or vendors $64,594.08 

Wire 10/28/2019 Suppliers or vendors $50,233.95 

SUBTOTAL $1,996,007.83 

QUALITY ON TAP 
GALLIA RURAL WATER ASSOCIATION 
308 BURNETT ROAD 
GALLIPOLIS, OH 45631 226651 08/19/2019 Other - Utilities $105.93 

229277 09/20/2019 Other - Utilities $141.38 

SUBTOTAL $247.31 

QUALITY WATER SERVICES, LLC 
67440 FALLOURE ROAD 
BELMONT, OH 43718 228270 09/06/2019 Suppliers or vendors $4,619.27 

229266 09/20/2019 Suppliers or vendors $2,844.09 

SUBTOTAL $7,463.36 

QUILL CORPORATION 
PO BOX37600 
PHILADELPHIA, PA 19101-0600 226022 08/13/2019 Suppliers or vendors $988.57 

226023 08/13/2019 Suppliers or vendors $93.78 

226679 08/19/2019 Suppliers or vendors $4,796.85 

226680 08/19/2019 Suppliers or vendors $64.77 

227355 08/23/2019 Suppliers or vendors $1,923.11 

227356 08/23/2019 Suppliers or vendors $59.94 

228300 09/06/2019 Suppliers or vendors $2,774.87 

229347 09/20/2019 Suppliers or vendors $2,655.04 

229348 09/20/2019 Suppliers or vendors $222.35 

230517 10/07/2019 Suppliers or vendors $2,298.56 

230967 10/11/2019 Suppliers or vendors $1,284.84 

230968 10/11/2019 Suppliers or vendors $189.48 

SUBTOTAL $17,352.16 
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Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

R M MANUFACTURING SALES & 
SERVICES 
POBOX750 
WAYNESBURG, PA 15370 229152 09/17/2019 Suppliers or vendors $12,992.00 

SUBTOTAL $12,992.00 

RM WILSON CO 
POBOX6274 
WHEELING, WV 26003 225605 08/05/2019 Suppliers or vendors $13,179.13 

225606 08/05/2019 Suppliers or vendors $29,801.93 

225607 08/05/2019 Suppliers or vendors $434,891.26 

225608 08/05/2019 Suppliers or vendors $7,838.27 

225609 08/05/2019 Suppliers or vendors $10,807.29 

225610 08/05/2019 Suppliers or vendors $8,682.25 

225611 08/05/2019 Suppliers or vendors $56,593.62 

225612 08/05/2019 Suppliers or vendors $33,025.97 

226897 08/19/2019 Suppliers or vendors $10,548.11 

226898 08/19/2019 Suppliers or vendors $57,519.72 

226899 08/19/2019 Suppliers or vendors $87,144.12 

226900 08/19/2019 Suppliers or vendors $778.25 

226901 08/19/2019 Suppliers or vendors $5,552.75 

226902 08/19/2019 Suppliers or vendors $18,835.47 

226903 08/19/2019 Suppliers or vendors $1 ,174.06 

221821 08/28/2019 Suppliers or vendors $466.38 

227822 08/28/2019 Suppliers or vendors $16,227.66 

227823 08/28/2019 Suppliers or vendors $57,521.21 

227824 08/28/2019 Suppliers or vendors $3,777.01 

227825 08/28/2019 Suppliers or vendors $14,053.80 

227826 08/28/2019 Suppliers or vendors $2,208.48 

227827 08/28/2019 Suppliers or vendors $16,906.76 

227828 08/28/2019 Suppliers or vendors $4,774.41 

227829 08/28/2019 Suppliers or vendors $78,174.00 

228753 09/06/2019 Suppliers or vendors $17,183.95 

228754 09/06/2019 Suppliers or vendors $3,301.50 

228755 09/06/2019 Suppliers or vendors $391.30 

228756 09/06/2019 Suppliers or vendors $1,779.00 

228757 09/06/2019 Suppliers or vendors $16,906.76 

228758 09/06/2019 Suppliers or vendors $62,003.90 

228759 09/06/2019 Suppliers or vendors $95,313.26 

SUBTOTAL $1, 167,361.58 

R.G. JOHNSON COMPANY, INC. 
25 SOUTH COLLEGE STREET 
WASHINGTON, PA 15301 225751 08/05/2019 Suppliers or vendors $23,784.40 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Flllng for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

R.G. JOHNSON COMPANY, INC. 
25 SOUTH COLLEGE STREET 
WASHINGTON, PA 15301 225752 08/05/2019 Suppliers or vendors $126,114.06 

225753 08/05/2019 Suppliers or vendors $79,938.06 

225754 08/05/2019 Suppliers or vendors $5,435.49 

227101 08/19/2019 Suppliers or vendors $7,178.34 

227274 08/23/2019 Suppliers or vendors $872,002.80 

227275 08/23/2019 Suppliers or vendors $26,648.54 

227276 08/23/2019 Suppliers or vendors $228,458.88 

227277 08/23/2019 Suppliers or vendors $22,909.70 

228168 08/30/2019 Suppliers or vendors $81,286.68 

228169 08/30/2019 Suppliers or vendors $14,975.83 

228170 08/30/2019 Suppliers or vendors $268,041.14 

228949 09/06/2019 Suppliers or vendors $249,028.92 

229147 09/17/2019 Suppliers or vendors $156,403.79 

229148 09/17/2019 Suppliers or vendors $169,267.76 

229149 09/17/2019 Suppliers or vendors $79,890.05 

229150 09/17/2019 Suppliers or vendors $13,229.70 

230399 10/04/2019 Suppliers or vendors $334,018.44 

230400 10/04/2019 Suppliers or vendors $24,900.00 

230787 10/09/2019 Suppliers or vendors $173,695.45 

230788 10/09/2019 Suppliers or vendors $189,505.89 

231439 10/11/2019 Suppliers or vendors $177,321.40 

231488 10/14/2019 Suppliers or vendors $173,764.12 

231691 10/22/2019 Suppliers or vendors $134,889.16 

231692 10/22/2019 Suppliers or vendors $119,562.66 

SUBTOTAL $3,752,251.26 

RACHEL BROWN 
2009 PEARL STREET 
OWENSBORO, KY 42303 226272 08/13/2019 Suppliers or vendors $1,620.85 

SUBTOTAL $1,620.85 

RAIL SWITCHING SERVICES 
27596 NETWORK PLACE 
CHICAGO, IL 60673-1275 228319 09/06/2019 Services $38,896.01 

229394 09/20/2019 Services $38,896.01 

230539 10/07/2019 Services $38,896.01 

SUBTOTAL $116,688.03 

RAILCREW XPRESS 
9867 WIDMER ROAD 
LENEXA, KS 66215 225453 08/02/2019 Services $2,932.36 

226219 08/13/2019 Services $2,696.47 

226818 08/19/2019 Services $2,517.08 

227589 08/23/2019 Services $3,159.46 
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Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

RAILCREW XPRESS 
9867 WIDMER ROAD 
LENEXA, KS 66215 228490 09/06/2019 Services $4,652.32 

229640 09/20/2019 Services $3,973.92 

230715 10/07/2019 Services $2,207.46 

231215 10/11/2019 Services $4,415.13 

SUBTOTAL $26,554.20 

RAILINC 
PO BOX 79860 
BALTIMORE, MD 21279-0860 227388 08/23/2019 Services $261.80 

SUBTOTAL $261.80 

RALEIGH MINE & INDUSTRIAL SUPPLY 
IN 
PO BOX 72 
MT. HOPE, WV 25880 225636 08/05/2019 Suppliers or vendors $16,998.25 

225637 08/05/2019 Suppliers or vendors $7,350.00 

225638 08/05/2019 Suppliers or vendors $2,345.24 

225639 08/05/2019 Suppliers or vendors $6,273.20 

SUBTOTAL $32,966.69 

RALEIGH WATER DISTRICT 
PO BOX 187 
RALEIGH, IL 62977 226661 08/19/2019 Other - Utilities $475.00 

SUBTOTAL $475.00 

RALPH H COLFLESH JR ESQ 
PO BOX 28398 
PHILADELPHIA, PA 19149 225461 08/02/2019 Services $3,150.51 

225462 08/02/2019 Services $1,082.66 

229680 09/20/2019 Services $3,235.54 

SUBTOTAL $7,468.71 

RAS DATA SERVICES, INC. 
1510 PLAINFIELD ROAD, STE 3 
DARIEN, IL 60561 226825 08/19/2019 Services $62,206.12 

229657 09/20/2019 Services $6,567.15 

SUBTOTAL $68,773.27 

RAVEN ENERGY LLC 
1011 WARRENVILLE ROAD SUITE 600 
LISLE, IL 60532 ACH 10/11/2019 Suppliers or vendors $168,373.98 

ACH 10/18/2019 Suppliers or vendors $64,693.85 

SUBTOTAL $233,067.83 

RAYMONDE WHITAKER 
8135 E FM 462 
BIGFOOT, TX 78005 227590 08/23/2019 Other - Royalty $101.56 

SUBTOTAL $101.56 
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Check or Wire 

Payment Data Reason For Payment Amount Paid Number 

REBECCA COWGILL BYRNE 
100 IDLE HOUR DRIVE #11 
LEXINGTON, KY 40502-1171 227457 08/23/2019 Other• Royalty $174.84 

229971 09/26/2019 Other• Royalty $162.12 

SUBTOTAL $336.96 

REBUILDERS INC 
225 HOLBERT RD 
FAIRMONT, WV 26554-5838 229011 09/06/2019 Suppliers or vendors $367.00 

229012 09/06/2019 Suppliers or vendors $4,015.00 

SUBTOTAL $4,382.00 

REDWING COMPANY INC 
419 MAIN STREET 
MOUNT HOPE, WV 25880 228102 08/28/2019 Suppliers or vendors $3,762.00 

228103 08/28/2019 Suppliers or vendors $1,913.11 

231651 10/18/2019 Suppliers or vendors $4,541.90 

SUBTOTAL $10,217.01 

REDWING LOGGING SUPPLY INC 
419 MAIN STREET 
MT. HOPE, WV 25880 228096 08/28/2019 Suppliers or vendors $1,067.36 

SUBTOTAL $1,067.36 

REED SMITH LLP 
PO BOX 360074M 
PITTSBURGH, PA 15251-6074 227518 08/23/2019 Services $15,478.15 

230652 10/07/2019 Services $311.50 

ACH 10/25/2019 Services $9,464.65 

SUBTOTAL $25,254.30 

REFERENCE SERVICES INC 
101 PLAZA EAST BLVD SUITE 300 
EVANSVILLE, IN 47715 226238 08/13/2019 Services $5,421.95 

229670 09/20/2019 Services $6,101.00 

231241 10/11/2019 Services $2,804.15 

SUBTOTAL $14,327.10 

RELX, INC. 
DBA LEXISNEXIS 
28544 NETWORK PLACE 
CHICAGO, ll 60673-1285 227627 08/23/2019 Suppliers or vendors $2,406.27 

SUBTOTAL $2,406.27 

REPUBLIC DIESEL, INC. 
PO BOX35650 
LOUISVILLE, KY 40232 226932 08/19/2019 Suppliers or vendors $30,809.80 

227865 08/28/2019 Suppliers or vendors $1,880.74 

SUBTOTAL $32,690.54 

REPUBLIC SERVICES #757 
PO BOX 9001099 
LOUISVILLE, KY 40290-1099 225358 08/02/2019 Suppliers or vendors $6,083.00 
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REPUBLIC SERVICES #757 
PO BOX 9001099 
LOUISVILLE, KY 40290-1099 227332 08/23/2019 Suppliers or vendors $7,976.30 

229282 09/20/2019 Suppliers or vendors $2,372.13 

230905 10/11/2019 Suppliers or vendors $3,898.08 

SUBTOTAL $20,329.51 

REPUBLIC SERVICES INC #384 
PO BOX 9001099 
LOUISVILLE, KY 40290-1099 226106 08/13/2019 Suppliers or vendors $610.50 

226107 08/13/2019 Suppliers or vendors $99.96 

226108 08/13/2019 Suppliers or vendors $2,179.87 

226746 08/19/2019 Suppliers or vendors $4,824.63 

227491 08/23/2019 Suppliers or vendors $14,946.75 

229119 09/11/2019 Suppliers or vendors $806.12 

229473 09/20/2019 Suppliers or vendors $14,045.75 

229474 09/20/2019 Suppliers or vendors $1,312.73 

229475 09/20/2019 Suppliers or vendors $8,370.94 

229998 09/26/2019 Suppliers or vendors $481.69 

230158 10/03/2019 Suppliers or vendors $1,221.00 

230159 10/03/2019 Suppliers or vendors $199.92 

230773 10/08/2019 Suppliers or vendors $380.06 

230830 10/10/2019 Suppliers or vendors $403.06 

231077 10/11/2019 Suppliers or vendors $1,439.71 

SUBTOTAL $51,322.69 

REPUBLIC SERVICES INC #732 
DBA CWI OF ILLINOIS 
PO BOX 9001099 
LOUISVILLE, KY 40290-1099 225419 08/02/2019 Other• Utilities $151.68 

230160 10/03/2019 Other• Utilities $152.90 

SUBTOTAL $304.58 

REPUBLIC SERVICES INC 
P.O. BOX 9001099 
LOUISVILLE, KY 40290-1099 226166 08/13/2019 Suppliers or vendors $114.60 

226779 08/19/2019 Suppliers or vendors $3,910.85 

226780 08/19/2019 Suppliers or vendors $32,206.91 

226781 08/19/2019 Suppliers or vendors $28,469.82 

227539 08/23/2019 Suppliers or vendors $10,076.64 

229137 09/16/2019 Suppliers or vendors $129.68 

229138 09/16/2019 Suppliers or vendors $1,092.16 

229139 09/16/2019 Suppliers or vendors $158.58 

229140 09/16/2019 Suppliers or vendors $35,427.56 

229141 09/16/2019 Suppliers or vendors $17,949.52 

229142 09/16/2019 Suppliers or vendors $7,414.24 
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REPUBLIC SERVICES INC 
P.O. BOX 9001099 
LOUISVILLE, KY 40290-1099 229143 09/16/2019 Suppliers or vendors $2,433.17 

230011 09/26/2019 Suppliers or vendors $232.61 

230167 10/03/2019 Suppliers or vendors $4,839.53 

231142 10/11/2019 Suppliers or vendors $37,645.10 

231143 10/11/2019 Suppliers or vendors $27,250.79 

231144 10/11/2019 Suppliers or vendors $12,573.52 

231145 10/11/2019 Suppliers or vendors $127.24 

SUBTOTAL $222,052.52 

RESCHINI AGENCY, INC. 
922 PHILADELPHIA STREET 
POBOX449 
INDIANA, PA 15701 ACH 08/06/2019 Services $683,237.63 

ACH 08/08/2019 Services $349,873.00 

ACH 08/12/2019 Services $1,249,046.51 

225927 08/13/2019 Services $38.00 

225928 08/13/2019 Services $516.00 

225929 08/13/2019 Services $6,002.00 

227279 08/23/2019 Services $94.00 

227280 08/23/2019 Services $332.00 

227281 08/23/2019 Services $938.00 

227282 08/23/2019 Services $771.00 

227283 08/23/2019 Services $190.00 

227284 08/23/2019 Services $1,527.00 

227285 08/23/2019 Services $468.00 

227286 08/23/2019 Services $15,581.00 

227287 08/23/2019 Services $34,275.00 

ACH 09/05/2019 Services $476,642.63 

ACH 09/10/2019 Services $1,249,046.51 

229166 09/20/2019 Services $15,144.00 

229167 09/20/2019 Services $6,515.00 

229168 09/20/2019 Services $8,147.00 

229169 09/20/2019 Services $520,107.00 

229170 09/20/2019 Services $32,071.00 

229171 09/20/2019 Services $55,751.00 

229172 09/20/2019 Services $166,590.00 

229173 09/20/2019 Services $33,480.00 

229174 09/20/2019 Services $48,787.00 

229175 09/20/2019 Services $1,424.00 

229176 09/20/2019 Services $359,345.00 

229177 09/20/2019 Services $81,714.87 

229178 09/20/2019 Services $1,596.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 228 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

RESCHINI AGENCY, INC. 
922 PHILADELPHIA STREET 
POBOX449 
INDIANA, PA 15701 229179 09/20/2019 Services $1,739.00 

229180 09/20/2019 Services $15,681.00 

229181 09/20/2019 Services $20,264.00 

229182 09/20/2019 Setvices $11,055.00 

229183 09/20/2019 Setvices $13,905.00 

229184 09/20/2019 Setvices $12,749.00 

229185 09/20/2019 Services $148,624.00 

229186 09/20/2019 Services $10,015.00 

229187 09/20/2019 Services $21,246.00 

229188 09/20/2019 Services $5,663.00 

229189 09/20/2019 Services $58,826.18 

230430 10/07/2019 Services $15,615.00 

230431 10/07/2019 Services $8,147.00 

230432 10/07/2019 Services $65,554.00 

230433 10/07/2019 Services $55,229.00 

230434 10/07/2019 Services $78,567.00 

230435 10/07/2019 Services $33,537.00 

230436 10/07/2019 Services $48,635.00 

230437 10/07/2019 Services $1,424.00 

230438 10/07/2019 Services $356,219.00 

230439 10/07/2019 Services $328.00 

230440 10/07/2019 Services $1,596.00 

230441 10/07/2019 Services $15,681.00 

230442 10/07/2019 Services $548.00 

230443 10/07/2019 Services $1,422.00 

230444 10/07/2019 Services $7,090.00 

230445 10/07/2019 Services $36,237.60 

ACH 10/07/2019 Services $476,642.63 

ACH 10/10/2019 Services $1,249,046.51 

SUBTOTAL $8, 170,536.07 

RESERVE ACCOUNT 
PO BOX 223648 
PITTSBURGH, PA 15250-2648 228171 08/30/2019 Other · Regulatory!Tax $5,000.00 

SUBTOTAL $5,000.00 

RGGS LAND & MINERALS, LTD., L.P. 
100 WAUGH DRIVE, SUITE 400 
HOUSTON, TX 77007 ACH 10/07/2019 Services $12,185.15 

SUBTOTAL $12,185.15 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 229 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

RICE ELECTRIC 
PO BOX429 
EIGHTY FOUR, PA 15330 227987 08/28/2019 Suppliers or vendors $15,677.48 

227988 08/28/2019 Suppliers or vendors $14,316.50 

227989 08/28/2019 Suppliers or vendors $9,438.73 

227990 08/28/2019 Suppllers or vendors $12,941.00 

SUBTOTAL $52,373.71 

RICES LANDING BOROUGH TAX 
COLLECTOR 
108 MONONGAHELA AVE. 
RICES LANDING, PA 15357 231219 10/11/2019 Other - Regulatory/Tax $19.35 

231220 10/11/2019 Other - Regulatory/Tax $112.23 

SUBTOTAL $131.58 

RICHARD A WARNER 
26 EPCOT DR, APT. C 
ELKVIEW, WV 25071 225890 08/05/2019 Other - Royalty $3.12 

229085 09/10/2019 Other • Royalty $3.15 

SUBTOTAL $6.27 

RICHARD B WHITE PE PLLC 
13441 SOUTH LONE PEAK LANE 
DRAPER, UT 84020 230752 10/07/2019 Suppliers or vendors $140.00 

230753 10/07/2019 Suppliers or vendors $1,120.00 

SUBTOTAL $1,260.00 

RICHARD C CLINE 
2033 SLOAN AVENUE 
LATROBE, PA 15650 228453 09/06/2019 Services $2,982.32 

230691 10/07/2019 Services $2,541.41 

SUBTOTAL $5,523.73 

RICHARD D MARCAVITCH 
735 SARA DRIVE 
WASHINGTON, PA 15301 226783 08/19/2019 Suppl:ers or vendors $997.00 

227543 08/23/2019 Suppl ers or vendors $437.00 

229552 09/20/2019 Suppt:ers or vendors $454.80 
230676 10/07/2019 Suppl.ers or vendors $629.60 

231150 10/11/2019 Suppl!ers or vendors $507.40 

SUBTOTAL $3,025.80 

RICHARD D WENDT 
6086 DRAGON HIGHWAY 
CAMERON, WV 26033 227653 08/23/2019 Suppliers or vendors $1,000.00 

227654 08/23/2019 Suppliers or vendors $4,500.00 

SUBTOTAL $5,500.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 230 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing lhis case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

RICHARD G. TROTTER 
4000 N. CHARLES ST. STE. 1401 
BALTIMORE, MD 21218 229717 09/20/2019 Services $6,103.88 

SUBTOTAL $6,103.88 

RICHARD M CROLLEY 
109 MOUNT VIEW DRIVE 
WHEELING, WV 26003 227657 08/23/2019 Suppliers or vendors $45,000.00 

SUBTOTAL $45,000.00 

RICHARD WILBUR Ill 
ADVANTAGE TECHNOLOGY 
950 KANAWHA BLVD E 
CHARLESTON, WV 25301 225471 08/02/2019 Suppliers or vendors $4,920.79 

226268 08/13/2019 Suppliers or vendors $524.17 

SUBTOTAL $5,444.96 

RICHHILL TOWNSHIP TAX COLLECTOR 
ATTN: JOYCE HELPHENSTINE 
449 W. ROY FURMAN HWY 
WIND RIDGE, PA 15380 229637 09/20/2019 Other - Regulatory/Tax $10,164.75 

SUBTOTAL $10,164.75 

RICHWOOD INDUSTRIES, INC. 
PO BOX 1298 
HUNTINGTON, WV 25714-1298 225599 08/05/2019 Suppliers or vendors $7,404.98 

225600 08/05/2019 Suppliers or vendors $12,824.53 

225601 08/05/2019 Suppliers or vendors $6,309.50 

225602 08/05/2019 Suppliers or vendors $5,017.00 

225603 08/05/2019 Suppliers or vendors $29,567.88 

225604 08/05/2019 Suppliers or vendors $9,100.78 

228745 09/06/2019 Suppliers or vendors $21,832.16 

228746 09/06/2019 Suppliers or vendors $4,673.79 

228747 09/06/2019 Suppliers or vendors $10,207.93 

228748 09/06/2019 Suppliers or vendors $25,457.44 

228749 09106/2019 Suppliers or vendors $20,365.11 

228750 09/06/2019 Suppliers or vendors $5,469.00 

228751 09/06/2019 Suppliers or vendors $9,318.42 

231654 10/19/2019 Suppliers or vendors $17,924.50 

231655 10/19/2019 Suppliers or vendors $11,433.98 

231656 10/19/2019 Suppliers or vendors $3,165.45 

231657 10/19/2019 Suppliers or vendors $2,508.50 

SUBTOTAL $202,580.95 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 231 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before f~ing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

RICK'S ACE HARDWARE & GARDEN 
904 W. BROADWAY 
CENTRALIA, IL 62801 225971 08/13/2019 Suppliers or vendors $66.31 

230479 10/07/2019 Suppliers or vendors $58.15 

SUBTOTAL $124.46 

RICOTTILLI LUMBER COMPANY 
227 SOUTH HADDIX RD 
MONTROSE, WV 26283 231653 10/18/2019 Suppliers or vendors $9,590.40 

SUBTOTAL $9,590.40 

RITA LEE AULICINO 
748 CR 18 
RAYLAND, OH 43943 226729 08/19/2019 Suppliers or vendors $46.54 

229951 09/26/2019 Suppliers or vendors $82.54 

SUBTOTAL $129.08 

RIVER FRONT HONDA 
436 STATE ROUTE 7 
GALLIPOLIS, OH 45631 228377 09/06/2019 Suppliers or vendors $626.38 

231061 10/11/2019 Suppliers or vendors $85.69 

SUBTOTAL $712.07 

RIVER SALVAGE COMPANY. INC. 
4900 GRAND AVENUE 
PITTSBURGH, PA 15225 226100 08/13/2019 Suppliers or vendors $2,000.00 

229468 09/20/2019 Suppliers or vendors $2,000.00 

231071 10/11/2019 Suppliers or vendors $274,600.00 

SUBTOTAL $278,600.00 

ROBERT A POOLE 
AUTO ELECTRIC REPAIR 
PO BOX 750 
MADISONVILLE, KY 42431 228274 09/06/2019 Suppliers or vendors $503.50 

SUBTOTAL $503.50 

ROBERT B STADELMAN 
1255 CROSS KEYS COURT 
LEXINGTON, KY 40504 227583 08/23/2019 Other • Royalty $218.91 

230026 09/26/2019 Other - Royalty $196.96 

SUBTOTAL $415.87 

ROBERT B. ELLIOTT & KATHY A. ELLIOT 
1081 W ALEXANDER RD 
VALLEY GROVE, WV 26060 229129 09/13/2019 Suppliers or vendors $250,000.00 

SUBTOTAL $250,000.00 

ROBERT CAUDILL 
63621 ROWLAND ROAD 
HAMDEN. OH 45634 225859 08/05/2019 Other • Royalty $94.45 

229056 09/10/2019 Other - Royalty $97.16 

230572 10/07/2019 Other - Royalty $94.88 

SUBTOTAL $286.49 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 232 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

ROBERT E. RILEY, JR. 
309 BARNES MILL ROAD 
RICHMOND, KY 40475 227453 08/23/2019 Other - Royalty $1,038.53 

229967 09/26/2019 Other - Royalty $1,176.18 

SUBTOTAL $2,214.71 

ROBERT H KLATT 
507 TOWNHOUSE RD 
WHEELING, WV 26003 228500 09/06/2019 Services $27,840.00 

SUBTOTAL $27,840.00 

ROBERT H RUCKER 
TERESA L RUCKER 
16891 W HEFNER RD 
EL RENO, OK 73036-9034 229589 09/20/2019 Other - Royalty $108.33 

SUBTOTAL $108.33 

ROBERTJ.REYNOLDSTRUST 
CO.TRUSTEE 
PO BOX 373 
MT. STERLING, KY 40353 227452 08/23/2019 Other - Royalty $117.66 

SUBTOTAL $117.66 

ROBERT L STAMPER 
OILPATCH DEPOT LLC 
PO BOX286 
BEATTYVILLE, KY 41311 226247 08/13/2019 Suppliers or vendors $2,458.67 

227625 08/23/2019 Suppliers or vendors $3,970.76 

228523 09/06/2019 Suppliers or vendors $1,101.23 

229681 09/20/2019 Suppliers or vendors $1,640.88 

231243 10/11/2019 Suppliers or vendors $6,754.16 

SUBTOTAL $15,925.70 

ROBERT N CLAY IRREV FAMILY GSTT 
TRU 
EXEMPT SHARE 
2705 TATES CREEK ROAD 
LEXINGTON, KY 40502 227615 08/23/2019 Other - Royalty $409.73 

230037 09/26/2019 Other - Royalty $435.06 

SUBTOTAL $844.79 

ROBERT N. CLAY 
2705 TATES CREEK ROAO 
LEXINGTON, KY 40502 227446 08/23/2019 Other - Royalty $177.35 

SUBTOTAL $177.35 

ROBERT P. TAYLOR, JR. 
253 BLUE ISLAND AVE 
FAIRHOPE, AL 36532 227483 08/23/2019 Other - Royalty $104.03 

SUBTOTAL $104.03 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 233 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

ROBERT SLAUGHTER 
39 SAPPS HOLLOW ROAD 
SHINNSTON, WV 26431 226196 08/13/2019 Services $640.00 

228469 09/06/2019 Services $480.00 

231192 10/11/2019 Services $2,080.00 

SUBTOTAL $3,200.00 

ROBERT SWISHER 
MILDRED SWISHER, TRUST 
PO BOX 115 
LAKE CITY, TN 37769 225854 08/05/2019 Other - Royalty $34.41 

229051 09/10/2019 Other - Royalty $8.56 

SUBTOTAL $42.97 

ROCKWOOD CASUAL TY INSURANCE 
COMPANY 
ACCOUNTING DEPARTMENT 
654 MAIN STREET 
ROCKWOOD, PA 15557 225341 08/02/2019 Services $217,814.32 

225342 08/02/2019 Services $230,994.93 

225343 08/02/2019 Services $46,816.02 

225344 08/02/2019 Services $82,772.85 

ACH 08/15/2019 Services $508,461.00 

ACH 08/27/2019 Services $1,933.00 

228245 09/06/2019 Services $186,206.58 

228246 09/06/2019 Services $99,706.70 

228247 09/06/2019 Services $14,641.52 

228248 09/06/2019 Services $129,561.18 

ACH 09/17/2019 Services $623,341.00 

ACH 09/25/2019 Services $59,266.00 

230463 10/07/2019 Services $346,755.02 

230464 10/07/2019 Services $69,858.00 

230465 10/07/2019 Services $74,022.10 

230466 10/07/2019 Services $106,867.86 

230467 10/07/2019 Services $25.63 

ACH 10/15/2019 Services $428,734.00 

SUBTOTAL $3,227,777.71 

ROCKY MOUNTAIN POWER 
1033 NE 6TH AVENUE 
PO BOX26000 
PORTLAND, OR 97256-0001 226042 08/13/2019 Other - Utilities $3,690.75 

226043 08/13/2019 Other • Utilities $3,765.57 

226044 08/13/2019 Other - Utilities $4,560.72 

227378 08/23/2019 Other • Utilities $199,030.02 

229377 09/20/2019 Other • Utilities $3,435.18 

229378 09/20/2019 Other - Utilities $2,428.88 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 234 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 {JEH) 

Statement of Financial Affairs for Non-lndlvlduala Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this ca* 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

ROCKY MOUNTAIN POWER 
1033 NE 6TH AVENUE 
POBOX26000 
PORTLAND, OR 97256-0001 229379 09/20/2019 Other - Utilities $4,193.08 

229904 09/25/2019 Other - Utilities $237,648.89 

230980 10/11/2019 Other - Utilities $2,456.23 

230981 10/11/2019 Other - Utilities $4,032.59 

231859 10/24/2019 Other - Utilities $239,541.63 

231860 10/24/2019 Other • Utilities $4,382.92 

SUBTOTAL $709,166.46 

RODERIC L. MURRAY Ill 
634 TIMBER LANE 
NASHVILLE, TN 37215 227451 08/23/2019 Other - Royalty $119.67 

229965 09/26/2019 Other • Royalty $148.98 

SUBTOTAL $268.65 

ROD'S WELDING & REBUILD SHOP 
34225 HOLLAND ROAD 
BARNESVILLE, OH 43713 227059 08/19/2019 Suppliers or vendors $935.31 

227060 08/19/2019 Suppliers or vendors $1,452.77 

SUBTOTAL $2,388.08 

ROHRIG HEAVY EQUIPMENT 
MAINTENANCE 
PO BOX4032 
WHEELING, WV 26003 225817 08/05/2019 Suppliers or vendors $826.27 

225818 08/05/2019 Suppliers or vendors $4,679.10 

225819 08/05/2019 Suppliers or vendors $39,864.28 

SUBTOTAL $45,369.65 

ROLAND L SMITH 
9 GREENTREE DRIVE 
MORGANTOWN, WV 26508 225472 08/02/2019 Services $6,545.06 

SUBTOTAL $6,545.06 

RONALD A & TINA M NOWAKOWSKI 
D&SMARKET 
397 GALLITIN ROAD 
ROSTRAVER TWP, PA 15012 225426 08/02/2019 Suppliers or vendors $3,952.26 

225427 08/02/2019 Suppliers or vendors $3,794.54 

226153 08/13/2019 Suppliers or vendors $3,434.54 

226154 08/13/2019 Suppliers or vendors $3,728.68 

226763 08/19/2019 Suppliers or vendors $3,602.75 

226764 08/19/2019 Suppliers or vendors $4,306.06 

227529 08/23/2019 Suppliers or vendors $3,482.11 

227530 08/23/2019 Suppliers or vendors $3,628.13 

228422 09/06/2019 Suppliers or vendors $6,755.39 

228423 09/06/2019 Suppliers or vendors $9,101.60 

229530 09/20/2019 Suppliers or vendors $6,859.91 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 235 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 

RONALD A & TINA M NOWAKOWSKI 
D&SMARKET 
397 GALLITIN ROAD 
ROSTRAVER TWP, PA 15012 

RONALD D HIGGINS 
PO BOX 194 
RACHEL, WV 26587 

RONNIE SMITH ONSITE PLUMBING & 
EXCA 
775 HUMPHREY ROAD 
CENTRAL CITY, KY 42330 

ROSS HATFIELD CONSTRUCTION, INC 
4655 HUSKY HIGHWAY 
MANNINGTON, WV 26582 

ROSS TIRES, INC. 
145 OLD HIGHWAY 11 NORTH 
BEATTYVILLE, KY 41311 

ROTESCOINC 
150 MILNER AVE UNIT 25 
SCARBOROUGH, ON M1S 3R3 
CANADA 

ROTORK PITTSBURGH LLC 
3000 COMMERCE LOOP, BUILDING 
3,STE 
NORTH HUNTINGDON, PA 15642 

ROY MILLER 
2514 HARRINGTON MILL RD 
SHELBYVILLE, KY 40065 

Check or Wire Payment Date Number 

229531 09/20/2019 

230658 10/07/2019 

230659 10/07/2019 

231128 10/11/2019 

231129 10/11/2019 

230043 09/26/2019 

228931 09/06/2019 

225824 08/05/2019 

227438 08/23/2019 

228376 09/06/2019 

229457 09/20/2019 

231619 10/18/2019 

229042 09/06/2019 

229987 09/26/2019 
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Reason For Payment 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Services 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Other - Royalty 

SUBTOTAL 

Amount Paid 

$13,331.37 

$10,090.70 

$7,502.56 

$2,679.88 

$2,626.08 

$88,876.56 

$2,000.00 

$2,000.00 

$19,800.00 

$19,800.00 

$27,450.00 

$27,450.00 

$21.20 

$557.03 

$968.31 

$1,546.54 

$10,069.22 

$10,069.22 

$5,390.60 

$5,390.60 

$128.87 

$128.87 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 236 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-lndlvlduals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

ROY R. GILKEY 
31853 DEAD MA.N'S CURVE RD. 
POMEROY, OH 45769 225865 08/05/2019 Other • Royalty $23.44 

229062 09/10/2019 Other • Royalty $25.44 

230578 10/07/2019 Other • Royalty $22.41 

SUBTOTAL $71.29 

ROYAL HYDRAULIC SERVICE & MFG. 
PO BOX 122 
COKEBURG, PA 15324 231501 10/16/2019 Suppliers or vendors $1,394.20 

231639 10/18/2019 Suppliers or vendors $12,247.98 

231640 10/18/2019 Suppliers or vendors $2,086.44 

231641 10/18/2019 Suppliers or vendors $590.00 

231672 10/22/2019 Suppliers or vendors $2,980.30 

SUBTOTAL $19,298.92 

RUMPKE CONSOLIDATED COMPANIES 
PO BOX 538710 
CINCINNATI, OH 45253-8710 226728 08/19/2019 Suppliers or vendors $181.35 

229433 09/20/2019 Suppliers or vendors $180.83 

231041 10/11/2019 Suppliers or vendors $181.87 

SUBTOTAL $544.05 

RUMPKE OF KENTUCKY INC 
PO BOX 538710 
CINCINNATI, OH 45253 226199 08/13/2019 Suppliers or vendors $418.68 

229618 09/20/2019 Suppliers or vendors $849.59 

231196 10/11/2019 Suppliers or vendors $455.49 

SUBTOTAL $1,723.76 

RUTH E RIGGLE 
875 DRAGON HIGHWAY 
CAMERON, WV 26033 228545 09/06/2019 Suppliers or vendors $27,929.25 

228546 09/06/2019 Suppliers or vendors $65,168.25 

SUBTOTAL $93,097.50 

RYAN GUNTO 
2567 OLD NC HWY 
MOUNT HOLLY, NC 28120 230770 10/07/2019 Suppliers or vendors $150,000.00 

SUBTOTAL $150,000.00 

S & M GLASS, INC. 
204 MORGANTOWN AVE 
FAIRMONT, WV 26554 226133 08/13/2019 Suppliers or vendors $750.00 

227511 08/23/2019 Suppliers or vendors $790.00 

SUBTOTAL $1,540.00 

SABIA INC 
10919 TECHNOLOGY PLACE SUITE A 
SAN DIEGO, CA 92127 229120 09/11/2019 Suppliers or vendors $8,500.00 

SUBTOTAL $8,500.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 237 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire 

Payment Date Reason For Payment Amount Paid 
Number 

SAFETEK 
POBOX488 
READER, WV 26167 ACH 08/30/2019 Suppliers or vendors $950.00 

230662 10/07/2019 Suppliers or vendors $1,900.00 

231131 10/11/2019 Suppliers or vendors $1,425.00 

SUBTOTAL $4,275.00 

SAFETY KLEEN, INC. 
PO BOX 382066 
PITTSBURGH, PA 15250-2066 225620 08/05/2019 Suppliers or vendors $732.16 

226472 08/13/2019 Suppliers or vendors $2,366.30 

227843 08/28/2019 Suppliers or vendors $683.28 

227844 08/28/2019 Suppliers or vendors $829.60 

227845 08/28/2019 Suppliers or vendors $292.41 

227846 08/28/2019 Suppliers or vendors $1,372.05 

SUBTOTAL $6,275.80 

SALINE VALLEY CONSERVANCY 
DISTRICT 
900 DEWEY STREET 
PO BOX369 
ELDORADO, IL 62930 229316 09/20/2019 Other - Utilities $1,279.66 

229939 09/26/2019 Other - Utilities $1,318.30 

SUBTOTAL $2,597.96 

SAMINCO, INC, 
10030 AMBERWOOO ROAD 
FORT MYERS, FL 33913 ACH 08/19/2019 Suppliers or vendors $79,202.75 

ACH 09/13/2019 Suppliers or vendors $33,187.09 

231551 10/17/2019 Suppliers or vendors $3,302.85 

SUBTOTAL $115,692.69 

SAMUEL FRONTIER STEEL 
OBA SAMUEL, SON & CO., INC. 
PO BOX77920 
DETROIT, Ml 48277 227230 08/19/2019 Suppliers or vendors $5,012.00 

SUBTOTAL $5,012.00 

SAMUEL SPENCER STONE 
44 HIGH STREET 
MORGANTOWN, WV 26505 226211 08/13/2019 Suppliers or vendors $900.00 

227582 08/23/2019 Suppliers or vendors $3,300.00 

SUBTOTAL $4,200.00 

SANDRA MILLIRON 
610 4TH AVENUE 
GALLIPOLIS, OH 45631 225879 08/05/2019 Other - Royally $3.24 

229075 09/10/2019 Other - Royally $4.28 

230591 10/07/2019 Other - Royally $2.68 

SUBTOTAL $10.20 
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·creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

SANDVIK MINING & CONST. USA, LLC 
DEPT CH-10576 
PALATINE, IL 60055-0576 225726 08/05/2019 Suppliers or vendors $20,423.91 

225727 08/05/2019 Suppliers or vendors $40,826.16 

225728 08/05/2019 Suppliers or vendors $51. 14 

225729 08/05/2019 Suppliers or vendors $6,623.44 

225730 08/05/2019 Suppliers or vendors $114,559.43 

225731 08/05/2019 Suppliers or vendors $24,845.53 

226538 08/13/2019 Suppliers or vendors $18,057.76 

226539 08/13/2019 Suppliers or vendors $10,751.51 

226540 08/13/2019 Suppliers or vendors $1,593.06 

226541 08/13/2019 Suppliers or vendors $1,041.74 

226542 08/13/2019 Suppliers or vendors $180,463.79 

226543 08/13/2019 Suppliers or vendors $300.75 

227071 08/19/2019 Suppliers or vendors $89,054.08 

227072 08/19/2019 Suppliers or vendors $58,193.20 

227073 08/19/2019 Suppliers or vendors $8,693.05 

227074 08/19/2019 Suppliers or vendors $18,309.16 

227075 08/19/2019 Suppliers or vendors $20,965.51 

227076 08/19/2019 Suppliers or vendors $3,058.48 

SUBTOTAL $617,811.70 

SATCOM DIRECT INC 
PO BOX 101617 
ATLANTA, GA30392-1617 226815 08/19/2019 Suppliers or vendors $250.00 

230025 09/26/2019 Suppliers or vendors $250.00 

SUBTOTAL $500.00 

SATURN BRONZE, INC. 
13 12TH STREET 
PO BOX 128 
MCMECHEN, WV 26040-0128 227165 08/19/2019 Suppliers or vendors $9,319.00 

227166 08/19/2019 Suppliers or vendors $122,638.00 

227167 08/19/2019 Suppliers or vendors $1,520.00 

228087 08/28/2019 Suppliers or vendors $14,314.00 

228088 08/28/2019 Suppliers or vendors $15,284.00 

228089 08/28/2019 Suppliers or vendors $998.00 

229009 09/06/2019 Suppliers or vendors $3,315.00 

229010 09/06/2019 Suppliers or vendors $1,857.00 

SUBTOTAL $169,245.00 

SAVAGE SERVICES CORPORATION 
PO BOX 413070 
SALT LAKE CITY, UT 84141-3070 226045 08/13/2019 Services $1,503,597.45 

226689 08/19/2019 Services $78,285.16 

228309 09/06/2019 Services $955,412.64 
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Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

SAVAGE SERVICES CORPORATION 
PO BOX 413070 
SALT LAKE CITY, UT 84141-3070 229380 09/20/2019 Services $541,766.52 

230524 10/07/2019 Services $1,982,436.81 

230982 10/11/2019 Services $260,039.22 

SUBTOTAL $5,321,537.80 

SCHINDLER ELEVATOR CORPORATION 
PO BOX93050 
CHICAGO, IL 60673-3050 226046 08/13/2019 Suppliers or vendors $7,747.00 

226690 08/19/2019 Suppliers or vendors $8,761.83 

226691 08/19/2019 Suppliers or vendors $6,962.80 

226692 08/19/2019 Suppliers or vendors $62,110.81 

226693 08/19/2019 Suppliers or vendors $20,775.82 

226694 08/19/2019 Suppliers or vendors $9,117.33 

228310 09/06/2019 Suppliers or vendors $2,747.24 

228311 09/06/2019 Suppliers or vendors $6,922.99 

229381 09/20/2019 Suppliers or vendors $8,761.83 

229382 09/20/2019 Suppliers or vendors $6,052.47 

229383 09/20/2019 Suppliers or vendors $27,007.56 

229384 09/20/2019 Suppliers or vendors $8,502.82 

230525 10/07/2019 Suppliers or vendors $644.74 

230526 10/07/2019 Suppliers or vendors $9,934.54 

230527 10/07/2019 Suppliers or vendors $1,568.33 

230983 10/11/2019 Suppliers or vendors $8,761.83 

230984 10/11/2019 Suppliers or vendors $6,052.47 

230985 10/11/2019 Suppliers or vendors $23,405.39 

SUBTOTAL $225,837.80 

SCHUL TE ROTH & ZABEL LLP 
919 THIRD AVENUE 
NEW YORK, NY 10022 226075 08/13/2019 Services $395,059.45 

229420 09/20/2019 Services $168,341.86 

ACH 10/25/2019 Services $36,064.15 

SUBTOTAL $599,465.46 

SEAFARERS INTERNATIONAL UNION OF 
N 
ATTN:SEAFARERS UNION CONTROLLER 
5201 AUTH WAY 
CAMP SPRINGS, MD 20746 226185 08/13/2019 Other• Regulatory/Tax $700.00 

227556 08/23/2019 Other• Regulatory/Tax $1,666.40 

228445 09/06/2019 Other - Regulatory/Tax $250.00 

229567 09/20/2019 Other• Regulatory/Tax $950.00 

230175 10/03/2019 Other• Regulatory/Tax $1,624.74 

SUBTOTAL $5,191.14 
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SEAFARERS MONEY PURCH PENSION 
PLAN 
MANPOWER MONITORING SYSTEM 
5201 AUTH WAY 
CAMP SPRINGS, MD 20746 226171 08/13/2019 Other - Regulatoryrrax $731.00 

229154 09/17/2019 Other - Regulatoryrrax $716.00 

230678 10/07/2019 Other - Regulatoryrrax $635.00 

SUBTOTAL $2,082.00 

SEARLES SAVON PROPANE 
PO BOX 1003 
PRICE, UT 84501-1003 226665 08/19/2019 Suppliers or vendors $48.04 

SUBTOTAL $48.04 

SECRETARY OF STATE 
DEPT OF BUSINESS SERVICES 
501 S 2ND STREET 
SPRINGFIELD, IL 62756-5510 227185 08/19/2019 Other - Regulatoryrrax $202.00 

227576 08/23/2019 Other - Regulatoryrrax $303.00 

228478 09/06/2019 Other - Regulatoryfrax $121.00 

SUBTOTAL $626.00 

SECURITY ALARM CORP. 
1511 EAST MAIN 
POBOX665 
SALEM, IL 62881 228312 09/06/2019 Suppliers or vendors $97.50 

SUBTOTAL $97.50 

SEETECH, LLC 
1963 EDENS FORK ROAD 
CHARLESTON, WV 25312 228920 09/06/2019 Suppliers or vendor!> $1,298.36 

228921 09/06/2019 Suppliers or vendors $1,155.20 

231423 10/11/2019 Suppliers or vendors $327.36 

231424 10/11/2019 Suppliers or vendors $2,999.30 

231425 10/11/2019 Suppliers or vendors $2,152.73 

SUBTOTAL $7,932.95 

SERVICE PUMP & SUPPLY, INC. 
POBOX2097 
HUNTINGTON, WV 25721-2097 230540 10/07/2019 Suppliers or vendors $2,802.56 

230801 10/09/2019 Suppliers or vendors $3,334.00 

SUBTOTAL $6,136.56 

SGS NORTH AMERICA INC 
MINERALS SERVICES DIVISION 
PO BOX2502 
CAROL STREAM, ll 60132-2502 226703 08/19/2019 Suppliers or vendors $31,165.64 

226704 08/19/2019 Suppliers or vendors $4,450.33 

226705 08/19/2019 Suppliers or vendors $400.82 

228332 09/06/2019 Suppliers or vendors $33,288.87 

229405 09/20/2019 Suppliers or vendors $79,760.64 

229406 09/20/2019 Suppliers or vendors $1,325.75 
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SGS NORTH AMERICA INC 
MINERALS SERVICES DIVISION 
PO BOX2502 
CAROL STREAM, IL 60132-2502 229407 09/20/2019 Suppliers or vendors $634.44 

229408 09/20/2019 Suppliers or vendors $5,052.86 

229409 09/20/2019 Suppliers or vendors $5,787.47 

231016 10/11/2019 Suppliers or vendors $57,756.10 

231017 10/11/2019 Suppliers or vendors $1,884.77 

231018 10/11/2019 Suppliers or vendors $1,535.97 

SUBTOTAL $223,043.66 

SHADYSIDE CARTAGE CO. 
PO BOX 121 
POWHATAN POINT, OH 43942 225952 08/13/2019 Suppliers or vendors $375.00 

229237 09/20/2019 Suppliers or vendors $375.00 

230091 10/03/2019 Suppliers or vendors $375.00 

SUBTOTAL $1,125.00 

SHAFFER'S FABRICATING, INC. 
15 LIBERTY STREET 
SMITHFIELD, PA 15478 225773 08/05/2019 Suppliers or vendors $2,100.00 

227123 08/19/2019 Suppliers or vendors $6,000.00 

227124 08/19/2019 Suppliers or vendors $3,800.00 

SUBTOTAL $11,900.00 

SHARON L HODOROWSKI 
67133 CLARK RD 
ST CLAIRSVILLE, OH 43950 229582 09/20/2019 Other • Royalty $32.60 

SUBTOTAL $32.60 

SHAW-ALMEX FUSION LLC 
2933 MILLER ROAD 
DECATUR, GA 30035 226593 08/13/2019 Suppliers or vendors $115,053.17 

228056 08/28/2019 Suppliers or vendors $61,697.23 

230807 10/09/2019 Suppliers or vendors $25,040.86 

231461 10/11/2019 Suppliers or vendors $88,197.13 

SUBTOTAL $289,988.39 

SHAW-ALMEX INDUSTRIES, LTD. 
POBOX430 
PARRY SOUND, ON P2A 2X4 
CANADA 229910 09/26/2019 Suppliers or vendors $34,068.40 

231415 10/11/2019 Suppliers or vendors $37,968.00 

SUBTOTAL $72,036.40 
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Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount'Pald 
Number 

SHERIDAN BARGE LLC 
212 COAL BLUFF ROAD 
FINLEYVILLE, PA 15332-3009 226135 08/13/2019 Suppliers or vendors $6,820.00 

229509 09/20/2019 Suppliers or vendors $6,820.00 

231112 10/11/2019 Suppliers or vendors $6,600.00 

SUBTOTAL $20,240.00 

SHERIFF OF BROOKE COUNTY 
BROOKE COUNTY COURTHOUSE 
202 COURTHOUSE SQUARE 
WELLSBURG, WV 26070 226683 08/19/2019 Other• Regulatory/Tax $82.58 

SUBTOTAL $82.58 

SHERIFF OF DODDRIDGE COUNTY 
108 COURT STREET, SUITE 2 
WEST UNION, WV 26456 227570 08/23/2019 Other - Regulatory/Tax $1,003.86 

229612 09/20/2019 Other - Regulatory/Tax $443.84 

SUBTOTAL $1,447.70 

SHERIFF OF MARION COUNTY 
PO BOX 1348 
FAIRMONT, WV 26555-1348 229613 09/20/2019 Other - Regulatory/Tax $319,655.25 

SUBTOTAL $319,655.25 

SHERIFF OF MARSHALL COUNTY 
POBOX648 
MOUNDSVILLE, WV 26041 228472 09/06/2019 Other - Regulatory/Tax $84.29 

229614 09/20/2019 Other• Regulatory/Tax $46.17 

SUBTOTAL $130.46 

SHERWIN-WILLIAMS #1018 
67739 BANFIELD ROAD 
ST. CLAIRSVILLE, OH 43950 226752 08/19/2019 Suppliers or vendors $41.23 

226753 08/19/2019 Suppliers or vendors $112.90 

228396 09/06/2019 Suppliers or vendors $1,826.05 

229493 09/20/2019 Suppliers or vendors $206.50 

SUBTOTAL $2,186.68 

SHERWIN-WILLIAMS CO 
901 DONNER AVE 
MONESSEN, PA 15062 226134 08/13/2019 Suppliers or vendors $280.96 

226758 08/19/2019 Suppliers or vendors $613.36 

229508 09/20/2019 Suppliers or vendors $968.64 

SUBTOTAL $1,862.96 

SHIMA LIMOUSINE SERVICE, INC. 
7555 TYLER BOULEVARD #12 
MENTOR, OH 44060 225420 08/02/2019 Services $100.25 

226125 08/13/2019 Services $101.00 

226756 08/19/2019 Services $85.43 

227504 08/23/2019 Services $188.71 

228399 09/06/2019 Services $88.20 
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SHIMA LIMOUSINE SERVICE, INC. 
7555 TYLER BOULEVARD #12 
MENTOR, OH 44060 230643 10/07/2019 Services $100.25 

231102 10/11/2019 Services $276.75 

SUBTOTAL $940.59 

SHINNSTON PLUMBING CO 
37 CHARLES STREET 
SHINNSTON, WV 26431 230668 10/07/2019 Suppliers or vendors $800.00 

230669 10/07/2019 Suppliers or vendors $2,769.74 

SUBTOTAL $3,569.74 

SHIRLEY JEAN REDD 
13241 WAYNESBURG PIKE RD 
CAMERON, WV 26033-1914 229585 09/20/2019 Other - Royalty $391.14 

SUBTOTAL $391.14 

SHIRLEY M. ZIPPAY 
262 ZIPPAY RD 
CHARLEROI, PA 15022-9426 226684 08/19/2019 Other - Royalty $2,500.00 

SUBTOTAL $2,500.00 

SHORT LINE P.S.D. 
PO BOX 188 
WALLACE, WV 26448 226099 08/13/2019 Other - Utilities $32.91 

229465 09/20/2019 Other - Utilities $39.73 

231068 10/11/2019 Other • Utilities $32.51 

SUBTOTAL $105.15 

SHRED IT US JV LLC 
28883 NETWORK PLACE 
CHICAGO, IL 60673-1288 228464 09/06/2019 Suppliers or vendors $589.50 

SUBTOTAL $589.50 

SIBERT AUTO REPAIR LLC 
679 CAMDEN AVE 
MONONGAH, WV 26554 226164 08/13/2019 Suppliers or vendors $890.40 

226772 08/19/2019 Suppliers or vendors $80.00 

226773 08/19/2019 Suppliers or vendors $1,102.40 

228429 09/06/2019 Suppliers or vendors $1,270.00 

228430 09/06/2019 Suppliers or vendors $1,399.20 

229541 09/20/2019 Suppliers or vendors $1,490.00 

229542 09/20/2019 Suppliers or vendors $1,105.00 

229543 09/20/2019 Suppliers or vendors $1,817.90 

230670 10/07/2019 Suppliers or vendors $795.00 

230671 10/07/2019 Suppliers or vendors $810.90 

SUBTOTAL $10,760.80 
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Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

SIEMAG TECBERG, INC. 
2969 SOUTH CHASE AVENUE 
MILWAUKEE, WI 53207 228021 08/28/2019 Suppliers or vendors $123,125.00 

SUBTOTAL $123,125.00 

SIERRA BRAVO CONTRACTORS LLC 
7038 HIGHWAY 154 
PO BOX 130 
SESSER, IL 62884 229121 09/11/2019 Services $39,900.00 

SUBTOTAL $39,900.00 

SIGN EDGE 
PO BOX570 
PRICE, UT 84501 228308 09/06/2019 Suppliers or vendors $3,917.73 

229371 09/20/2019 Suppliers or vendors $2,096.57 

SUBTOTAL $6,014.30 

SKYMIRA 
167 CHERRY ST.,SUITE 430 
MILFORD, CT 06460 ACH 08/19/2019 Suppliers or vendors $1,350.00 

231103 10/11/2019 Suppliers or vendors $1,350.00 

SUBTOTAL $2,700.00 

SMC ELECTRICAL PRODUCTS, INC. 
PO BOX 1688 
ABINGDON, VA 24212 227049 08/19/2019 Suppliers or vendors $40,000.00 

227971 08/28/2019 Suppliers or vendors $848.53 

SUBTOTAL $40,848.53 

SNELL & WILMER LLP 
CL T ID 37952 DD 
400 EVAN BUREN ST STE 1900 
PHOENIX, AZ 85004-9955 ACH 08/30/2019 Services $21,532.05 

230997 10/11/2019 Seivices $14,498.39 

230998 10/11/2019 Services $2,036.06 

230999 10/11/2019 Seivices $749.70 

231000 10/11/2019 Seivices $6,530.85 

231001 10/11/2019 Services $2,159.10 

231002 10/11/2019 Services $4,276.94 

231003 10/11/2019 Services $5,029.20 

231004 10/11/2019 Services $2,721.60 

231005 10/11/2019 Services $650.60 

231006 10/11/2019 Services $267.75 

231007 10/11/2019 Services $107.10 

SUBTOTAL $60,559.34 

SNF MINING INC 
PO BOX 405655 
ATLANTA, GA 30384-5655 225803 08/05/2019 Suppliers or vendors $10,780.00 
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SNF MINING INC 
PO BOX 405655 
ATLANTA, GA 30384-5655 225804 08/05/2019 Suppliers or vendors $23,403.80 

225805 08/05/2019 Suppliers or vendors $13,111.80 

225806 08/05/2019 Suppliers or vendors $6,066.20 

225807 08/05/2019 Suppliers or vendors $26,440.60 

229898 09/25/2019 Suppliers or vendors $76,476.40 

229899 09/25/2019 Suppliers or vendors $133,274.20 

229900 09/25/2019 Suppliers or vendors $19,646.76 

229901 09/25/2019 Suppliers or vendors $20,261.20 

229902 09/25/2019 Suppliers or vendors $69,871.60 

229903 09/25/2019 Suppliers or vendors $67,720.40 

SUBTOTAL $467,052.96 

SNOGALLC 
800 DAVIS SCHOOL RD 
WASHINGTON, PA 15301 231257 10/11/2019 Suppliers or vendors $3,000.00 

SUBTOTAL $3,000.00 

SOHAM GROUP LLC 
HOLIDAY INN EXPRESS 
5001 ACADEMY LANE 
BESSEMER, AL 35022 226274 08/13/2019 Suppliers or vendors $2,165.48 

229720 09/20/2019 Suppliers or vendors $765.18 

SUBTOTAL $2,930.66 

SOLES ELECTRIC CO., INC. 
1552 TULIP LANE 
FAIRMONT, WV 26554 228809 09/06/2019 Suppliers or vendors $10,625.55 

228810 09/06/2019 Suppliers or vendors $2,070.00 

228811 09/06/2019 Suppliers or vendors $5,613.36 

228812 09/06/2019 Suppliers or vendors $10,099.62 

228813 09/06/2019 Suppliers or vendors $13,496.56 

SUBTOTAL $41,905.09 

SOMERSET TOWNSHIP BOARD OF 
SUPERVIS 
615 VANCEVILLE RD 
EIGHTY FOUR, PA 15330 228492 09/06/2019 Oller• Regulatory/Tax $134.50 

SUBTOTAL $134.50 

SOMERSET TWP. TAX COLLECTOR 
685 LINCOLN AVENUE 
BENTLEYVILLE, PA 15314 227336 08/23/2019 Other• Regulatory/Tax $173.71 

SUBTOTAL $173.71 

SOUHEGAN WOOD PRODUCTS INC 
10 SOUHEGAN STREET 
WILTON, NH 03086 225853 08/05/2019 Suppliers or vendors $1,125.91 

SUBTOTAL $1,125.91 
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Creditor Name & Address 

SOUTH ALLEGHENY SCHOOL DIST. 
TAX COLLECTOR 
45ABE'SWAY 
ELIZABETH, PA 15037 

SOUTH ATLANTIC CONTROLS INC 
PO BOX280 
WILLIAMSPORT, MD 21795 

SOUTH CENTRAL POWER CO. 
PO BOX 182058 
COLUMBUS, OH 43218-2058 

SOUTH CENTRAL PROPERTY 
MANAGEMENT 
1550 WESTERN STREET 
BOWLING GREEN, KY 42103 

SOUTH FRANKLIN TOWNSHIP TAX 
COLLECT 
65 VERNER LANE 
WASHINGTON, PA 15301 

Check or Wire 
Number 

228189 

ACH 

225397 

225398 

226079 

226718 

226719 

226720 

226721 

228191 

228192 

229945 

229946 

229947 

229948 

229949 

230151 

231034 

ACH 

ACH 

228509 

Payment Date 

09/03/2019 

0810712019 

08/02/2019 

08/0212019 

08/13/2019 

08/19/2019 

08/1912019 

08/19/2019 

08/19/2019 

09/03/2019 

09/03/2019 

09/26/2019 

09/26/2019 

09/26/2019 

09/26/2019 

09/26/2019 

10103/2019 

10/11/2019 

08/09/2019 

09/24/2019 

09/06/2019 
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Rea11on For Payment 

Other• Regulatory/Tax 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Other • Utilities 

Other • Utilities 

Other • Utilities 

Other • Utilities 

Other - Utilities 

Other - Utilities 

Other - Utilities 

Other • Utilities 

Other - Utilities 

Other - Utilities 

Other • Utilities 

Other - Utilities 

Other - Utilities 

Other - Utilities 

Other - Utilities 

Other - Utilities 

Services 

Services 

SUBTOTAL 

SUBTOTAL 

Other - Regulatory/Tax 

SUBTOTAL 

Amount Paid 

$4,471.74 

$4,471.74 

$191,200.00 

$191,200.00 

$2,418.00 

$716,250.00 

$1,129.28 

$2,620.00 

$17,782.00 

$42.00 

$5,818.00 

$5,052.90 

$786,209.00 

$2,125.00 

$2,541.60 

$1,106.84 

$44.00 

$6,195.00 

$688,086.00 

$46.20 

$2,237,465.82 

$15,685.00 

$20,439.90 

$36,124.90 

$3,259.34 

$3,259.34 

246 of370 



R04159

Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 247 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

SOUTHEASTERN EQUIPMENT 
COMPANY, INC 
POBOX536 
CAMBRIDGE, OH 43725 228013 08/28/2019 Suppliers or vendors $1,666.53 

228014 08/28/2019 Suppliers or vendors $3,689.40 

228361 09/06/2019 Suppliers or vendors $656.25 

SUBTOTAL $6,012.18 

SOUTHEASTERN ILLINOIS ELEC COOP 
INC 
100 COOPERATIVE WAY 
PO BOX961 
CARRIER MILLS, IL 62917 ACH 08/22/2019 Other • Utilities $19,626.80 

ACH 09/19/2019 Other - Utilities $18,543.45 

ACH 10/17/2019 Other - Utilities $17,538.77 

SUBTOTAL $55,709.02 

SOUTHEASTERN UTAH DIST HEAL TH 
DEPT 
PO BOX800 
PRICE, UT 84501 226052 08/13/2019 Other - Regulatory/Tax $15.00 

229395 09/20/2019 Other• Regulatory/Tax $15.00 

SUBTOTAL $30.00 

SOUTHERN CAST PRODUCTS, INC. 
1010 WILE ROAD 
PO BOX 3644 
MERIDIAN, MS 39303-3644 227083 08/19/2019 Suppliers or vendors $39,019.20 

SUBTOTAL $39,019.20 

SOUTHERN OIL FIELD SUPPLY 
COMPANY 
306 SOUTH 3RD STREET 
PO BOX 732 
RACINE, OH 45771 226084 08/13/2019 Suppliers or vendors $1,755.53 

226726 08/19/2019 Suppliers or vendors $1,940.90 

229431 09/20/2019 Suppliers or vendors $2,586.59 

SUBTOTAL $6,283.02 

SPARKY'S SEPTIC SERVICE 
36244 EDWINA ROAD. 
WOODSFIELD, OH 43793 226047 08/13/2019 Suppliers or vendors $268.13 

229385 09/20/2019 Suppliers or vendors $268.13 

230125 10/03/2019 Suppliers or vendors $268.13 

SUBTOTAL $804.39 

SPECPRINT, INC 
7R AYLESBURY ROAD 
TIMONIUM, MD 21093 226769 08/19/2019 Supplfers or vendors $2,700.00 

SUBTOTAL $2,700.00 
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Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

SPILMAN THOMAS & BATTLE PLLC 
POBOX273 
CHARLESTON, WV 25321-0273 ACH 10/25/2019 Services $8,508.50 

SUBTOTAL $8,508.50 

SPRINGFIELD ELECTRIC SUPPLY 
COMPANY 
700 NORTH 9TH STREET 
POBOX4106 
SPRINGFIELD, IL 62708-4106 ACH 08/30/2019 Suppliers or vendors $211.49 

SUBTOTAL $211.49 

SQUIRE PATTON BOGGS (US) LLP 
PO BOX 643051 
CINCINNATI, OH 45264 227498 08/23/2019 Services $3,753.75 

227499 08/23/2019 Services $202.50 

227500 08/23/2019 Services $1,660.31 

227501 08/23/2019 Services $324.00 

230639 10/07/2019 Services $29,889.00 

231094 10/11/2019 Services $2,598.75 

231095 10/11/2019 Services $2,499.38 

231096 10/11/2019 Services $14,350.50 

SUBTOTAL $55,278.19 

SSAB INC 
PO BOX 347354 
PITTSBURGH, PA 15251-7354 229034 09/06/2019 Suppliers or vendors $29,403.65 

SUBTOTAL $29,403.65 

ST. LOUIS TESTING LABS 
2810 CLARK AVE. 
ST. LOUIS, MO 63103 ACH 09/13/2019 Suppliers or vendors $500.00 

SUBTOTAL $500.00 

ST.CLAIRSVILLE MUNICIPAL UTILITIES 
100 N MARKET STRRET PO BOX 537 
ST.CLAIRSVILLE, OH 43950 226824 08/19/2019 Other - Utilities $177.26 

229655 09/20/2019 Other - Utilities $146.47 

231232 10/11/2019 Other - Utilities $133.97 

SUBTOTAL $457.70 

STABLEINS WHOLESALE 
PO BOX 565 
DUNLEVY, PA 15432 225801 08/05/2019 Suppliers or vendors $1,846.80 

SUBTOTAL $1,846.80 
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Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

STAHURA CONVEYOR PRODUCTS INC 
PO BOX250 
LEWISVILLE, NC 27023 227819 08/28/2019 Suppl"ers or vendors $20,577.00 

227820 08/28/2019 Suppl:ers or vendors $6,507.00 

SUBTOTAL $27,084.00 

STAKER & PARSON COMPANIES 
NIELSON CONSTRUCTION & MATERIALS 

2350 S 1900 W SUITE 100 
OGDEN, UT 84401-3481 226528 08/13/2019 Suppliers or vendors $5,268.85 

228909 09/06/2019 Suppliers or vendors $31,966.90 

231416 10/11/2019 Suppliers or vendors $196,472.51 

SUBTOTAL $233,708.26 

STANDARD LABORATORIES, INC. 
147 11TH AVENUE, SUITE 100 
SOUTH CHARLESTON, WV 25303 225407 08/02/2019 Suppliers or vendors $24.85 

225408 08/02/2019 Suppliers or vendors $45,076.64 

226092 08/13/2019 Suppliers or vendors $3,533.40 

226093 08/13/2019 Suppliers or vendors $222.80 

226733 08/19/2019 Suppliers or vendors $14,467.73 

226734 08/19/2019 Suppliers or vendors $7,706.11 

226735 08/19/2019 Suppliers or vendors $4,942.93 

226736 08/19/2019 Suppliers or vendors $10,226.95 

227430 08/23/2019 Suppliers or vendors $3,560.85 

227431 08/23/2019 Suppliers or vendors $16,463.21 

227432 08/23/2019 Suppliers or vendors $3,406.23 

227433 08/23/2019 Suppliers or vendors $2,037.04 

227434 08/23/2019 Suppliers or vendors $5,300.64 

227435 08/23/2019 Suppliers or vendors $975.07 

228371 09/06/2019 Suppliers or vendors $15,860.25 

228372 09/06/2019 Suppliers or vendors $21,722.50 

228373 09/06/2019 Suppliers or vendors $20,490.00 

228374 09/06/2019 Suppliers or vendors $48,496.02 

228956 09/06/2019 Suppliers or vendors $1,860.40 

229443 09/20/2019 Suppliers or vendors $24.85 

229444 09/20/2019 Suppliers or vendors $4,048.15 

229445 09/20/2019 Suppliers or vendors $6,736.45 

229446 09/20/2019 Suppliers or vendors $7,613.80 

229447 09/20/2019 Suppliers or vendors $21,773.93 

229448 09/20/2019 Suppliers or vendors $7,929.88 

229449 09/20/2019 Suppliers or vendors $14,822.75 

229450 09/20/2019 Suppliers or vendors $3,959.50 

229451 09/20/2019 Suppliers or vendors $340.15 
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Number 

STANDARD LABORATORIES, INC. 
147 11TH AVENUE, SUITE.100 
SOUTH CHARLESTON, WV 25303 229452 09/20/2019 Suppliers or vendors $11,860.15 

229453 09/20/2019 Suppliers or vendors $185.10 

229454 09/20/2019 Suppliers or vendors $3,832.15 

230402 10/04/2019 Suppliers or vendors $10,810.00 

230403 10/04/2019 Suppliers or vendors $13,877.75 

230404 10/04/2019 Suppliers or vendors $1,758.00 

230405 10/04/2019 Suppliers or vendors $4,950.00 

231048 10/11/2019 Suppliers or vendors $52,949.50 

231049 10/11/2019 Suppliers or vendors $13,117.75 

231050 10/11/2019 Suppl:ers or vendors $11,652.14 

231051 10/11/2019 Suppliers or vendors $18,054.25 

231052 10/11/2019 Suppliers or vendors $12,898.70 

231053 10/11/2019 Suppllers or vendors $979.17 

231054 10/11/2019 Suppliers or vendors $61,698.61 

231055 10/11/2019 Suppliers or vendors $149.10 

SUBTOTAL $512,395.45 

STANDARD PARKING CORPORATION 
8037 COLLECTION CENTER DRIVE 
CHICAGO, IL 60693 225413 08/02/2019 Suppliers or vendors $190.00 

228381 09/06/2019 Suppliers or vendors $190.00 

231079 10/11/2019 Suppliers or vendors $190.00 

SUBTOTAL $570.00 

STAR CITY LODGING 
CANDLEWOOD SUITES 
7200 WILLIE GAVE SUITE 100 
WESTOVER, WV 26501 229679 09/20/2019 Services $12,463.36 

SUBTOTAL $12,463.36 

STATE ELECTRIC SUPPLY COMPANY 
PO BOX 890889 
CHARLOTTE, NC 28289-0889 ACH 08/30/2019 Suppliers or vendors $50,549.51 

231552 10/17/2019 Suppliers or vendors $518.56 

SUBTOTAL $51,068.07 

STATE FIRE DC SPECIALITIES 
INTERSTATE FIRE SALES & SERVICE 
POBOX65248 
SALT LAKE CITY, UT 84165 229029 09/06/2019 Suppliers or vendors $10,712.39 

SUBTOTAL $10,712.39 

STATE OF UTAH DEPT. OF ENV. 
QUALITY 
DIVISION OF WATER QUALITY 
195 NORTH 1950 WEST 
PO BOX 144870 
SALT LAKE CITY, UT 84114-4870 229338 09/20/2019 Other - Regulatory/Tax $436.00 
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STATE OF UTAH DEPT. OF ENV. 
QUALITY 
DIVISION OF WATER QUALITY 
195 NORTH 1950 WEST 
PO BOX 144870 
SALT LAKE CITY, UT 84114-4870 229339 09/20/2019 Other - Regulatory/Tax $436.00 

230124 10/03/2019 Other• Regulatory/Tax $871.00 

230963 10/11/2019 Other• Regulatory/Tax $436.00 

230964 10/11/2019 Other• Regulatory/Tax $871.00 

SUBTOTAL $3,050.00 

STATE OF UTAH SCHOOL AND INST! 
TRUST LANDS ADMINISTRATION 
675 EAST 500 SOUTH #500 
SALT LAKE CITY, UT 84102-2818 229386 09/20/2019 Other • Royalty $3,840.00 

230126 10/03/2019 Other - Royalty $3,240.00 

SUBTOTAL $7,080.00 

STATE OF UTAH 
DEPT. OF NATURAL RESOURCES 
PO BOX 145801 
SALT LAKE CITY, UT 84114-5801 229723 09/20/2019 Other• Regulatory/Tax $396.00 

SUBTOTAL $396.00 

STEFAN FIGURA 
69709 CRESTVIEW LANE 
ST. CLAIRSVILLE, OH 43950 226091 08/13/2019 Suppliers or vendors $7,900.70 

227429 08/23/2019 Suppliers or vendors $2,347.32 

229442 09/20/2019 Suppliers or vendors $6,927.57 

231047 10/11/2019 Suppliers or vendors $4,729.52 

SUBTOTAL $21,905.11 

STEINER AVIATION INTERNATIONAL, 
INC 
5430 LAUBY ROAD, HANGAR 17 
NORTH CANTON, OH 44720-1576 ACH 08/19/2019 Suppliers or vendors $976.00 

ACH 09/13/2019 Suppliers or vendors $2,591.05 

230523 10/07/2019 Suppliers or vendors $13,094.95 

230979 10/11/2019 Suppliers or vendors $35,282.96 

SUBTOTAL $51,944.96 

STEPHEN & ELIZABETH SCOTT 
POBOX33 
MUNFORDVILLE, KY 42765 229981 09/26/2019 Other - Royalty $22.31 

SUBTOTAL $22.31 

STEPHEN AND PATRICIA BORUSHKO 
146 HIXON RD 
EIGHTY FOUR, PA 15330 229654 09/20/2019 Suppliers or vendors $580.40 

SUBTOTAL $580.40 
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Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

STEPHEN P NEW LC 
114 MAIN ST. 
BECKLEY, WV 25801 229853 09/23/2019 Services $35,170.21 

SUBTOTAL $35,170.21 

STEPHEN SAYRE 
35352 CARSON ROAD 
MIDDLEPORT, OH 45760 225902 08/05/2019 Other - Royalty $8.48 

229098 09/10/2019 Other - Royalty $9.32 

230616 10/07/2019 Other - Royalty $6.99 

SUBTOTAL $24.79 

STEPTOE & JOHNSON PLLC 
POBOX247 
BRIDGEPORT, WV 26330-0247 ACH 08/07/2019 Services $13,688.87 

ACH 08/19/2019 Services $296,737.56 

230528 10/07/2019 Services $353.00 

230529 10/07/2019 Services $7,355.46 

230986 10/11/2019 Services $13,835.13 

230987 10/11/2019 Services $58,908.28 

230988 10/11/2019 Services $1,814.20 

230989 10/11/2019 Services $4,659.28 

ACH 10/25/2019 Services $150,000.00 

SUBTOTAL $547,351.78 

STEVE PECKHAM 
36340 PAUUNS HILL ROAD 
MIDDLEPORT, OH 45760 225882 08/05/2019 Other - Royalty $1.62 

229077 09/10/2019 Other - Royalty $2.02 

SUBTOTAL $3.64 

STONEBRAKER'S GARAGE LTD 
67085 PANCOAST ROAD S 
BELMONT, OH 43718 225953 08/13/2019 Suppliers or vendors $233.04 

225954 08/13/2019 Suppliers or vendors $1,627.65 

225955 08/13/2019 Suppliers or vendors $5,804.43 

225956 08/13/2019 Suppliers or vendors $443.21 

225957 08/13/2019 Suppliers or vendors $2,014.00 

226635 08/19/2019 Suppliers or vendors $878.70 

226636 08/19/2019 Suppliers or vendors $8,895.22 

226637 08/19/2019 Suppliers or vendors $165.00 

226638 08/19/2019 Suppliers or vendors $138.62 

226639 08/19/2019 Suppliers or vendors $467.62 

227306 08/23/2019 Suppliers or vendors $317.95 

227307 08/23/2019 Suppliers or vendors $250.00 

228243 09/06/2019 Suppliers or vendors $60.26 
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STONEBRAKER'$ GARAGE LTD 
67085 PANCOAST ROAD S 
BELMONT, OH 43718 228244 09/06/2019 Suppliers or vendors $1,769.23 

229238 09/20/2019 Suppliers or vendors $1,610.41 

229239 09/20/2019 Suppliers or vendors $5,388.37 

229240 09/20/2019 Suppliers or vendors $3,683.28 

229241 09/20/2019 Suppliers or vendors $450.00 

229242 09/20/2019 Suppliers or vendors $7,272.30 

229243 09/20/2019 Suppliers or vendors $1,920.00 

229244 09/20/2019 Suppliers or vendors $5,625.27 

229245 09/20/2019 Suppliers or vendors $4,132.78 

230458 10/07/2019 Suppliers or vendors $4,476.06 

230459 10/07/2019 Suppliers or vendors $1,575.00 

230460 10/07/2019 Suppliers or vendors $3,517.04 

230461 10/07/2019 Suppliers or vendors $3,099.31 

230462 10/07/2019 Suppliers or vendors $754.15 

230872 10/11/2019 Suppliers or vendors $853.32 

230873 10/11/2019 Suppliers or vendors $1,578.14 

230874 10/11/2019 Suppliers or vendors $2,760.92 

230875 10/11/2019 Suppliers or vendors $2,884.12 

230876 10/11/2019 Suppliers or vendors $3,126.20 

230877 10/11/2019 Suppliers or vendors $348.20 

231500 10/16/2019 Suppliers or vendors $5,654.46 

SUBTOTAL $83,774.26 

STONEBRAKER'$ TRANSIT LLC 
46261 BELMONT CENTERVILLE RD. 
BELMONT, OH 43718 226038 08/13/2019 Services $5,275.00 

226685 08/19/2019 Services $16,925.00 

227376 08/23/2019 Services $8,525.00 

229372 09/20/2019 Services $14,725.00 

230522 10/07/2019 Services $24,525.00 

230974 10/11/2019 Services $4,225.20 

230975 10/11/2019 Services $16,675.00 

SUBTOTAL $90,875.20 

STOWERS FIRE & SAFETY EQUIPMENT 
500 VICTORY LANE 
WILLIAMSON, WV 25661 231697 10/22/2019 Suppliers or vendors $5,000.73 

Wire 10/28/2019 Suppliers or vendors $10,000.00 

SUBTOTAL $15,000.73 

STRATA EQUIPMENT LLC 
PO BOX 930228 
ATLANTA, GA31193-0228 229041 09/06/2019 Suppliers or vendors $9,817.92 

SUBTOTAL $9,817.92 
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STRATA MINE SERVICES, LLC 
PO BOX 930228 
ATLANTA, GA31193-0228 228925 09/06/2019 Suppliers or vendors $97,533.80 

228926 09/06/2019 Suppliers or vendors $317,311.00 

231493 10/1512019 Suppliers or vendors $21,652.56 

SUBTOTAL $436,497.36 

STRATA PRODUCTS (USA) LLC 
PO BOX 930228 
ATLANTA, GA31193-0228 230826 10/10/2019 Suppliers or vendors $16,122.60 

231632 10/18/2019 Suppliers or vendors $20,250.53 

SUBTOTAL $36,373.13 

STRAUB CHRYSLER DODGE JEEP RAM 
1502 WHEELING AVE. 
GLEN DALE, Wv 26038 228486 09/06/2019 Suppliers or vendors $3,438.80 

SUBTOTAL $3,438.80 

STREYLE COURIER SERVICE LLC 
77 MILL FALL ROAD 
FAIRMONT, Wv 26554 226159 08/13/2019 Suppliers or vendors $3,750.00 

226768 08/19/2019 Suppliers or vendors $2,000.00 

227535 08/23/2019 Suppliers or vendors $2,000.00 

227536 08/23/2019 Suppliers or vendors $3,750.00 

229536 09/20/2019 Suppliers or vendors $2,000.00 

229537 09/20/2019 Suppliers or vendors $3,750.00 

230663 10/07/2019 Suppliers or vendors $4,000.00 

230664 10/07/2019 Suppliers or vendors $7,500.00 

SUBTOTAL $28,750.00 

STURM ENVIRONMENTAL SERVICES 
POBOX650 
BRIDGEPORT, WV 26330 ACH 08/19/2019 Suppliers or vendors $563.00 

ACH 09/13/2019 Suppliers or vendors $413.00 

SUBTOTAL $976.00 

SUDDENLINK COMMUNICATIONS 
PO BOX 660365 
DALLAS, TX 75266"0365 Credit Card 08/27/2019 Suppliers or vendors $1,395.45 

Credit Card 09/19/2019 Suppliers or vendors $1,313.00 

Credit Card 10/18/2019 Suppliers or vendors $1,395.45 

SUBTOTAL $4,103.90 

SUN VALLEY COMMUNICATIONS 
12505 N 146TH WAY 
SCOTTSDALE, AZ 85259 226157 08/13/2019 Services $137.00 

228426 09/06/2019 Services $212.21 

SUBTOTAL $349.21 
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SUNDA P GERARD 
3188 RIVER RD 
MORGANTOWN, WV 26501 226229 08/13/2019 Services $900.00 

227605 08/23/2019 Services $900.00 

228502 09/06/2019 Services $1,500.00 

230724 10/07/2019 Services $1,800.00 

231229 10/11/2019 Services $6,600.00 

SUBTOTAL $11,700.00 

SUNOCO 
PO BOX 78013 
PHOENIX, AZ. 85062-8013 228304 09/06/2019 Suppliers or vendors $1,100.96 

230970 10/11/2019 Suppliers or vendors $1,092.18 

SUBTOTAL $2,193.14 

SUNRISE HOSPITALITY LLC 
HOLIDAY INN HOTEL & SUITES 
114 DRY HILL ROAD 
BECKLEY, WV 25801 228508 09/06/2019 Services $8,777.44 

231233 10/11/2019 Services $2,699.20 

SUBTOTAL $11,476.64 

SUNSET HEIGHTS FIRE DEPARTMENT 
69604 SUNSET HEIGHTS 
BRIDGEPORT, OH 43912 229476 09/20/2019 Other• Regulatory/Tax $800.00 

SUBTOTAL $800.00 

SUPER 8 CENTRAL CITY 
635 SOUTH SECOND STREET 
CENTRAL CITY, KY 42330 229373 09/20/2019 Services $3,864.00 

SUBTOTAL $3,864.00 

SUPERIOR CUSTOM CLEANING 
SERVICE 
383 EAST GRAFTON ROAD 
FAIRMONT, WV 26554 226262 08/13/2019 Services $3,000.00 

226263 08/13/2019 Services $8,700.00 

226841 08/19/2019 Services $1,000.00 

226842 08/19/2019 Services $2,900.00 

227228 08/19/2019 Services $2,000.00 

227229 08/19/2019 Services $5,800.00 

227642 08/23/2019 Services $15,000.00 

229705 09/20/2019 Services $3,000.00 

229706 09/20/2019 Services $8,700.00 

231258 10/11/2019 Services $3,000.00 

231259 10/11/2019 Services $8,700.00 

SUBTOTAL $61,800.00 

SUSAN JOHNSON 
62288 HILLCREST RD. 
BARNESVILLE, OH 43713 226253 08/13/2019 Suppliers or vendors $3,020.80 
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SUSAN JOHNSON 
62288 HILLCREST RD. 
BARNESVILLE, OH 43713 228528 09/06/2019 Suppliers or vendors $2,555.68 

229699 09/20/2019 Suppliers or vendors $2.474.24 

230757 10/07/2019 Suppliers or vendors $2,405.68 

231251 10/11/2019 Suppliers or vendors $2,537.12 

231882 10/25/2019 Suppliers or vendors $3,192.80 

SUBTOTAL $16,186.32 

SWCA ENVIRONMENTAL CONSULTANTS 

SWCAINC 
POBOX92170 
ELK GROVE, IL 60009 229544 09/20/2019 Suppliers or vendors $3,759.20 

SUBTOTAL $3,759.20 

SWIRE COCA COLA, USA 
POBOX413121 
SALT LAKE CITY, UT 84141-3121 230976 10/11/2019 Suppliers or vendors $1,429.56 

SUBTOTAL $1.429.56 

SWITZER WATER ASSOCIATION 
C/O BELMONT SAVINGS BANK 
298 HIGHWAY 7 NORTH 
POWHATAN POINT, OH 43942 226059 08/13/2019 Other - Utilities $2,655.96 

229403 09/20/2019 Other - Utilities $2,674.87 

231013 10/11/2019 Other - Utilities $2,380.78 

SUBTOTAL $7,711.61 

SWITZERLAND OF OHIO LOCAL 
SCHOOL DI 
304 MILL STREET 
WOODSFIELD, OH 43793 226236 08/13/2019 Other - Regulatory/Tax $492.53 

SUBTOTAL $492.53 

SWITZERLAND OF OHIO WATER 
DISTRICT 
51746 MAIN STREET 
POBOX26 
JERUSALEM, OH 43747 225382 08/02/2019 Other - Utilities $384.00 

229396 09/20/2019 Other - Utilities $4,106.60 

230127 10/03/2019 Other - Utilities $8,499.26 

SUBTOTAL $12,989.86 

SWORMSCO INC 
POBOX99 
LISTIE, PA 15549 228989 09/06/2019 Suppliers or vendors $6,722.00 

SUBTOTAL $6,722.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 257 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

SYNTERRA CORPORATION 
148 RIVER STREET, SUITE 220 
GREENVILLE, SC 29601 229856 09/24/2019 Suppliers or vendors $3,376.41 

229857 09/24/2019 Suppliers or vendors $8,699.98 

229858 09/24/2019 Suppliers or vendors $1,828.16 

229859 09/24/2019 Suppliers or vendors $4,127.66 

SUBTOTAL $18,032.21 

SYSTEM CONTROLS, INC. 
7015 HAISTEN DRIVE 
TRUSSVILLE, AL 35173 ACH 08/07/2019 Suppliers or vendors $84,735.95 

ACH 08/30/2019 Suppliers or vendors $108,380.00 

SUBTOTAL $193,115.95 

T & C WELDING, INC. 
P.O. BOX576 
REPUBLIC, PA 15475-0576 228999 09/06/2019 Suppliers or vendors $25,810.20 

229000 09/06/2019 Suppliers or vendors $28,000.00 

SUBTOTAL $53,810.20 

T & R ELECTRIC SUPPLY CO., INC. 
308 SW 3RD STREET 
PO BOX 180 
COLMAN, SD 57017 ACH 09/13/2019 Suppliers or vendors $11,475.00 

SUBTOTAL $11,475.00 

T & T PUMP CO., INC. 
ONE PAGE DRIVE 
FAIRMONT, WV 26554 225712 08/05/2019 Suppliers or vendors $923.58 

228905 09/06/2019 Suppliers or vendors $5,460.32 

228906 09/06/2019 Suppliers or vendors $196.02 

SUBTOTAL $6,579.92 

TABOR MACHINE COMPANY 
24704 NETWORK PLACE 
CHICAGO, IL 60673-1247 227077 08/19/2019 Suppliers or vendors $173.20 

228927 09/06/2019 Suppliers or vendors $43,415.00 

228928 09/06/2019 Suppliers or vendors $725.96 

SUBTOTAL $44,314.16 

TASSCO,LLC 
25 WEST PARK CIRCLE 
BIRMINGHAM, AL 35211 ACH 09/13/2019 Suppliers or vendors $27,970.92 

SUBTOTAL $27,970.92 

TEAMVIEWER GMBH 
PO BOX 743135 
ATLANTA, GA 30374-3135 Credit Card 09/19/2019 Suppliers or vendors $1,740.00 

SUBTOTAL $1,740.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 258 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 

TERRY JANE RYE GILBERT 
1004 HWY 33 SOUTH 
HARRODSBURG, KY 40330 

TERRY SEARLS 
104 VAN ZANT ROAD 
BIDWELL, OH 45614 

TETRA TECH, INC. 
PO BOX 911624 
DENVER, CO 80291-1624 

TETRICK GROUP II REVOCABLE TRUST 
GUY CORP. 
92 16TH STREET 
WHEELING, WV 26003 

THE BRENNAN GROUP 
12221 BIG BEND ROAD 
ST. LOUIS, MO 63122 

THE COURIER 
APG MEDIA OF OHIO 
PO BOX468 
MCAUTHUR, OH 45651 

THE EXPONENT TELEGRAM 
P.O. BOX 2000 
CLARKSBURG, WV 26302-2000 

THE JOHN B. LONG COMPANY, LLC 
JBLCO 
1040 DUTCH VALLEY DRIVE 
KNOXVILLE, TN 37918 

Check or Wire 
Number 

227471 

225899 

229094 

230610 

226039 

226799 

229591 

226088 

227422 

227423 

227424 

227425 

229438 

Credit Card 

226800 

228165 

228166 

Payment Date 

08/23/2019 

08/05/2019 

09/10/2019 

10/07/2019 

08/13/2019 

08/19/2019 

09/20/2019 

08/13/2019 

08/23/2019 

08/23/2019 

08/23/2019 

08/23/2019 

09/20/2019 

10/18/2019 

08/19/2019 

08/28/2019 

08/28/2019 
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Reason For Payment 

Other - Royalty 

SUBTOTAL 

Other - Royalty 

Other - Royalty 

Other • Royalty 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Other - Royalty 

Other - Royalty 

SUBTOTAL 

Services 

Services 

Services 

Services 

Services 

Services 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Suppliers or vendors 

Suppliers or vendors 

SUBTOTAL 

Amount Paid 

$107.17 

$107.17 

$4.00 

$4.04 

$3.70 

$11.74 

$6,562.00 

$6,562.00 

$1,817.68 

$1,817.68 

$3,635.36 

$3,172.50 

$1,576.43 

$95.10 

$162.44 

$162.29 

$236.93 

$5,405.69 

$301.20 

$301.20 

$116.48 

$116.48 

$1,658.82 

$2,080.39 

$3,739.21 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 259 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 

THE KERRY COMPANY, INC. 
3003 WILDWOOD SAMPLE ROAD 
PO BOX 51 
ALLISON PARK, PA 15101-0051 

THE MEADOR BOYS EXPRESS, INC. 
PO BOX 128 
SALEM, IL 62881 

THE NEW ENGLAND FINANCIAL 
POLICY 28061411 
PO BOX 371499 
PITTSBURGH, PA 15250-7499 

THE OHIO DRILLING COMPANY INC 
2400 BOSTIC BLVD SW 
MASSILLON, OH 44647 

THE PORT AUTHORITY OF NY & NJ 
TETERBORO AIRPORT 
PO BOX95000 
PHILADELPHIA, PA 19195-1523 

THE RIVER SCHOOL, INC. 
44 N. SECOND STREET, SUITE 602 
MEMPHIS, TN 38103 

THE SWITCH 
PO BOX 12018 
LEWISTON, ME 04243-9494 

Check or Wire 
Number 

227818 

225404 

226730 

227421 

228369 

229437 

230612 

229303 

229001 

226686 

229374 

231056 

229666 

Payment Date 

08/28/2019 

08/02/2019 

08/19/2019 

08/23/2019 

09/06/2019 

09/20/2019 

10/07/2019 

09/20/2019 

09/06/2019 

08/19/2019 

09/20/2019 

10/11/2019 

09/20/2019 
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Reason For Payment 

Suppliers or vendors 

SUBTOTAL 

Services 

Services 

Services 

Services 

Services 

Services 

SUBTOTAL 

Services 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Other• Regulatory/Tax 

Other • Regulatory/Tax 

SUBTOTAL 

Suppliers or vendors 

SUBTOTAL 

Sup~iers or vendors 

SUBTOTAL 

Amount Paid 

$4,993.00 

$4,993.00 

$41,600.00 

$49,800.00 

$24,050.00 

$71,650.00 

$69,850.00 

$131,200.00 

$388,150.00 

$78,822.19 

$78,822.19 

$6,200.00 

$6,200.00 

$560.64 

$179.58 

$740.22 

$10,800.00 

$10,800.00 

$1,651.26 

$1 ,651.26 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 260 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & AddreSB Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

THE THRASHER GROUP, INC 
POBOX940 
BRIDGEPORT, VW 26330 225811 08/05/2019 Services $9,386.21 

225812 08/05/2019 Services $12,322.50 

225813 08/05/2019 Services $12,675.00 

225814 08/05/2019 Services $2,450.00 

228090 08/28/2019 Services $1,390.00 

228091 08/28/2019 Services $960.00 

SUBTOTAL $39,183.71 

THE TIMES LEADER 
POBOX7005 
WHEELING, VW 26003 226040 08/13/2019 Suppliers or vendors $320.46 

SUBTOTAL $320.46 

THE WATERWAYS JOURNAL INC 
319N4TH ST 
ST LOUIS, MO 63102-1994 ACH 08/30/2019 Suppliers or vendors $924.00 

230189 10/03/2019 Suppliers or vendors $924.00 

231194 10/11/2019 Suppliers or vendors $924.00 

SUBTOTAL $2,772.00 

THE WFC GROUP INC 
621 SUNNYSLOPE AVENUE 
PETALUMA, CA 94952 231267 10/11/2019 Suppliers or vendors $3,675.00 

SUBTOTAL $3,675.00 

THOMAS GARAGE, INC 
67791 MALL ROAD 
ST.CLAIRSVILLE, OH 43950 230719 10/07/2019 Suppliers or vendors $1,146.30 

230720 10/07/2019 Suppliers or vendors $4,679.01 

SUBTOTAL $5,825.31 

THOMAS W DUFFY 
MILLENNIUM SAFETY TRAINING 
42 SHERWOOD AVE 
WHEELING, VW 26003 226194 08/13/2019 Suppliers or vendors $1,350.00 

228465 09/06/2019 Suppliers or vendors $5,400.00 

229601 09/20/2019 Suppliers or vendors $450.00 

231187 10/11/2019 Suppliers or vendors $900.00 

SUBTOTAL $8,100.00 

THREE RIVERS DIVING 
14 GIFFIN DRIVE 
CANONSBURG, PA 15317 227512 08/23/2019 Suppliers or vendors $2,000.00 

SUBTOTAL $2,000.00 

Page 227 of 257 

260of370 



R04173

Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12il4/19 21:26:15 Desc Main 
Document Page 261 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers lo creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

THURSTON C. TAYLOR 
200 TABERNACLE RD. 
BLACK MOUNTAIN, NC 28711 227454 08/23/2019 Other • Royalty $236.65 

229968 09/26/2019 Other - Royalty $246.45 

SUBTOTAL $483.10 

TIEFENBACH NORTH AMERICA, LLC 
112 CORPORA TE DRIVE 
MORGANTOWN, WV 26501 ACH 09/13/2019 Suppliers or vendors $104,279.19 

230530 10/07/2019 Suppliers or vendors $3,365.23 

230531 10/07/2019 Suppliers or vendors $10,770.73 

230532 10/07/2019 Suppliers or vendors $2,980.15 

230533 10/07/2019 Suppliers or vendors $1,861.38 

230799 10/09/2019 Suppliers or vendors $2,716.80 

230827 10/10/2019 Suppliers or vendors $6,289.21 

230828 10/10/2019 Suppliers or vendors $2,976.00 

231417 10/11/2019 Suppliers or vendors $3,138.00 

231518 10/16/2019 Suppliers or vendors $504.68 

231519 10/16/2019 Suppliers or vendors $916.70 

231554 10/17/2019 Suppliers or vendors $1,000.04 

231555 10/17/2019 Suppliers or vendors $3,646.56 

SUBTOTAL $144,444.67 

TIMES WEST VIRGINIAN 
POBOX2530 
FAIRMONT, WV 26555-2530 Check 08/28/2019 Suppliers or vendors $505.05 

230181 10/03/2019 Suppliers or vendors $914.64 

SUBTOTAL $1,419.69 

TIMOTHY J LARDS 
FILTRATION TECHNOLOGIES LLC 
3764 SUNRIDGE DR 
PARK CITY, UT 84098 231270 10/11/2019 Suppliers or vendors $1,250.00 

SUBTOTAL $1,250.00 

TITAN ENERGY-APPALACHIA LLC 
1050 MARKET STREET #1665 
PO BOX 1665 
PARKERSBURG, WV 26101 226826 08/19/2019 Services $6,795.90 

227608 08/23/2019 Services $6,143.38 

227609 08/23/2019 Services $10,814.08 

228510 09/06/2019 Services $12,969.04 

229659 09/20/2019 Services $1,800.00 

229660 09/20/2019 Services $6,447.80 

230727 10/07/2019 Services $5,806.88 

231235 10/11/2019 Services $6,522.00 

SUBTOTAL $57,299.08 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 262 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH} 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

T JV TAX CONSUL TING LLC 
2040 MAJESTIC DRIVE 
CANONSBURG, PA 15317 ACH 08/19/2019 Services $4,351.75 

230697 10/07/2019 Services $3,646.40 

231195 10/11/2019 Services $3,826.75 

SUBTOTAL $11,824.90 

TNT INDUSTRIAL SUPPLY, LLC 
3535 FAIRMONT AVE 
FAIRMONT, WV 26554 ACH 08/30/2019 Suppliers or vendors $2,219.38 

SUBTOTAL $2,219.38 

TOTAL EQUIPMENT CO. 
400 FIFTH AVENUE 
CORAOPOLIS, PA 15108 228807 09/06/2019 Suppliers or vendors $6,281_.00 

228808 09/06/2019 Suppliers or vendors $20,954.12 

SUBTOTAL $27,235.12 

TOWING VESSEL INSPECTION BUREAU 
15201 EAST FREEWAY, SUITE 213 
CHANNELVIEW, TX 77530 231185 10/11/2019 Suppliers or vendors $3,000.00 

SUBTOTAL $3,000.00 

TOWN OF FAIRVIEW 
P.O. BOX 119 
FAIRVIEW, WV 26570 227564 08/23/2019 Other - Utilities $2,104.77 

229603 09/20/2019 Other - Utilities $2,104.77 

230185 10/03/2019 Other - Utilities $2,315.25 

231189 10/11/2019 Other - Utilities $2,315.25 

SUBTOTAL $8,840.04 

TOWN OF MONONGAH 
430 BRIDGE STREET 
MONONGAH, WV 26554 226190 08/13/2019 Other - Utilities $1,596.59 

226802 08/19/2019 Other - Utilities $27.38 

229594 09/20/2019 Other - Utilities $2,120.54 

SUBTOTAL $3,744.51 

TR ELECTRIC & SUPPLY 
80 SOUTH 100 WEST 
PO BOX 776 
PRICE, UT 84501 228910 09/06/2019 Suppliers or vendors $4,552.17 

SUBTOTAL $4,552.17 

TRACY OSTOJICH 
71745 FAIRPOINT NEW ATHENS RD 
ST.CLAIRSVILLE, OH 43950 226838 08/19/2019 Suppliers or vendors $1,372.50 

229698 09/20/2019 Suppliers or vendors $2,767.50 

231881 10/25/2019 Suppliers or vendors $427.50 

SUBTOTAL $4,567.50 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 263 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wfre Payment Date Reason For Payment Amount Paid Number 

TRAOET, INC. 
8 INDUSTRIAL PARK DRIVE 
WHEELING, WV 26003 226056 08/13/2019 Suppliers or vendors $281.00 

SUBTOTAL $281.00 

TRAFFIC CLUB OF PITTSBURGH 
ATTN SEC/TREAS OFFICE 
3361 STAFFORD STREET 
PITTSBURGH, PA 15204-1444 226198 08/13/2019 Suppliers or vendors $250.00 

SUBTOTAL $250.00 

TRAM ELECTRIC INC 
1566 EAST AIRPORT ROAD 
PO BOX 1104 
PRICE, UT 84501 229890 09/25/2019 Suppliers or vendors $4,580.83 

SUBTOTAL $4,580.83 

TRANSPORTATION FUNDING GROUP, 
INC. 
PO BOX 580054 
MINNEAPOLIS, MN 55458-0054 226070 08/13/2019 Suppliers or vendors $2,800.00 

226712 08/19/2019 Suppliers or vendors $1,200.00 

227407 08/23/2019 Suppliers or vendors $3,600.00 

228347 09/06/2019 Suppliers or vendors $2,000.00 

230554 10/07/2019 Suppliers or vendors $1 ,350.00 

231026 10/11/2019 Suppliers or vendors $1,350.00 

SUBTOTAL $12,300.00 

TRE ENVIRONMENTAL STRATEGIES 
LLC 
100 RACQUETTE DRIVE UNIT A 
FORT COLLINS, CO 80524-2757 230711 10/07/2019 Suppliers or vendors $2,100.00 

SUBTOTAL $2,100.00 

TREASURER CITY OF PITTSBURGH 
DEPT 
OF FINANCE REAL ESTATE DIVISION 
414 GRANT STREET 
PITTSBURGH, PA 15219 226202 08/13/2019 Other• Regulatory/Tax $1 ,800.00 

229626 09/20/2019 Other• Regulatory/Tax $1,800.00 

231200 10/11/2019 Other• Regulatory/Tax $1,800.00 

SUBTOTAL $5,400.00 

TREASURER OF STATE OF OHIO 
PO BOX27 
COLUMBUS, OH 43266-0027 ACH 08/23/2019 Other - Regulatory/Tax $49.36 

ACH 08/27/2019 Other - Regulatory/Tax $11,700.32 

ACH 09/25/2019 Other - Regulatory/Tax $15,465.34 

ACH 10/25/2019 Other - Regulatory/Tax $14,203.00 

SUBTOTAL $41,418.02 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 264 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

TREASURER STATE OF OHIO 
OIV. OF IND. COMPLIANCE 
6606 TUSSING RD 
PO BOX4009 
REYNOLDSBURG, OH 43068-9009 227389 08/23/2019 Other - Regulatory/Tax $370.25 

227390 08/23/2019 Other - Regulatory/Tax $370.25 

SUBTOTAL $740.50 

TREASURER STATE OF OHIO 
OHIO DEPT OF TAXATION FITA 
P.O. BOX 1799 
COLUMBUS, OH 43216-1799 ACH 08/02/2019 Other - Regulatory/Tax $446.13 

SUBTOTAL $446.13 

TREASURER STATE OF OHIO, OHIO EPA 
POBOX77005 
CLEVELAND, OH 44194-7005 228264 09/06/2019 Other - Regulatory/Tax $300,00 

SUBTOTAL $300.00 

TREASURER STATE OF OHIO-EXCISE 
TAX 
EXCISE & MOTOR FUEL DIVISION 
EXCISE TAX UNIT 
PO BOX530 
COLUMBUS, OH 43216-0530 ACH 08/19/2019 Other• Regulatory/Tax $329,894.18 

ACH 08/22/2019 Other - Regulatory/Tax $24,445.00 

ACH 09/24/2019 Other• Regulatory/Tax $30,103.00 

ACH 10/23/2019 Other - Regulatory/Tax $20,266.00 

ACH 10/28/2019 Other - Regulatory/Tax $2,370.00 

SUBTOTAL $407,078.18 

TRICON WEAR SOLUTIONS LLC 
PO BOX 677222 
DALLAS, TX 75267-7222 228127 08/28/2019 Suppliers or vendors $13,661.46 

228128 08/28/2019 Suppliers or vendors $6,796.30 

229644 09/20/2019 Suppliers or vendors $5,510.59 

SUBTOTAL $25,968.35 

TRI-COUNTY JOINT MUNICIPAL 
AUTHORIT 
P.O. BOX758 
FREDERICKTOWN, PA 15333-0758 226801 08/19/2019 Other - Utilities $1,159.75 

229593 09/20/2019 Other - Utilities $1,050.10 

231182 10/11/2019 Other - Utilities $1,091.75 

SUBTOTAL $3,301.60 

TRINITY CONSULTANTS, INC. 
PO BOX 972047 
DALLAS, TX 75397-2047 226097 08/13/2019 Suppliers or vendors $5,197.50 

231067 10/11/2019 Suppliers or vendors $1,196.50 

SUBTOTAL $6,394.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 265 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

TRI-STATE BEARING COMPANY,INC. 
POBOX4737 
EVANSVILLE, IN 47724-0737 228923 09/06/2019 Suppliers or vendors $1,046.90 

SUBTOTAL $1,046.90 

TRI-STATE SUPPLY COMPANY, INC. 
PO BOX 785951 
PHILADEPHIA, PA 19178-5951 226918 08/19/2019 Suppliers or vendors $14,073.34 

226919 08/19/2019 Suppliers or vendors $13,091.52 

226920 08/19/2019 Suppliers or vendors $1,326.86 

228773 09/06/2019 Suppliers or vendors $1,686.98 

228774 09/06/2019 Suppliers or vendors $45,271.51 

228775 09/06/2019 Suppliers or vendors $2,420.55 

228776 09/06/2019 Suppliers or vendors $2,167.35 

230468 10/07/2019 Suppliers or vendors $2,820.99 

SUBTOTAL $82,859.10 

TRIUMPH BUSINESS CAPITAL 
C/O STILES MARINE & MAINTENANCE 
IN 
PO BOX 610028 
DALLAS, TX 75261-0028 ACH 08/19/2019 Suppliers or vendors $7,470.46 

SUBTOTAL $7,470.46 

TRMSUPPORT 
1296 STONE ROAD 
CHILLICOTHE, OH 45601 230640 10/07/2019 Suppliers or vendors $12,740.82 

SUBTOTAL $12,740.82 

TRUSTEES OF THE UMWA 
75 REMITTANCE DR. SUITE 1279 
CHICAGO, IL 60675-1279 ACH 08/09/2019 Suppliers or vendors $665,625.34 

ACH 08/12/2019 Suppliers or vendors $292.71 

ACH 08/21/2019 Suppliers or vendors $116,078.75 

ACH 09/06/2019 Suppliers or vendors $947,094.88 

ACH 09/20/2019 Suppliers or vendors $135,051 .77 

ACH 10/07/2019 Suppliers or vendors $117,435.76 

ACH 10/09/2019 Suppliers or vendors $496,464.18 

ACH 10/17/2019 Suppliers or vendors $118,059.38 

SUBTOTAL $2,596,102.77 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 266 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certa·n payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

TRUSTEES OF UMWA PENS/BENEFIT 
TRUST 
75 REMITTANCE DR STE# 1203 
CHICAGO, IL 60675-1203 ACH 08/10/2019 Suppliers or vendors $1,071,899.63 

ACH 08/16/2019 Suppliers or vendors $154,883.41 

227321 08/23/2019 Suppliers or vendors $315.68 

ACH 09/10/2019 Suppliers or vendors $1,026,069.93 

ACH 09/13/2019 Suppliers or vendors $288,467.07 

ACH 10/10/2019 Suppliers or vendors $1,058,534.58 

SUBTOTAL $3,600, 170.30 

TRUSTMARK VOLUNTARY BENEFIT 
SOLUTIO 
75 REMITTANCE DRIVE, SUITE 1791 
CHICAGO, IL 60675-1791 226057 08/13/2019 Suppliers or vendors $131.68 

226058 08/13/2019 Suppliers or vendors $113.91 

227386 08/23/2019 Suppliers or vendors $131.68 

227387 08/23/2019 Suppliers or vendors $89.67 

228325 09/06/2019 Suppliers or vendors $97.74 

228326 09/06/2019 Suppliers or vendors $113.91 

229401 09/20/2019 Suppliers or vendors $131.68 

229402 09/20/2019 Suppliers or vendors $113.91 

230129 10/03/2019 Suppliers or vendors $131.68 

230130 10/03/2019 Suppliers or vendors $113.91 

231011 10/11/2019 Suppliers or vendors $64.32 

231012 10/11/2019 Suppliers or vendors $113.91 

SUBTOTAL $1,348.00 

U.S. NUCLEAR REGULATORY COMM. 
OFFICE OF THE CFO 
PO BOX 979051 
ST.LOUIS, MO 63197 Credit Card 08/27/2019 Other - Regulatory/Tax $707.58 

SUBTOTAL $707.58 

U.S. COAST GUARD 
NAT'L. VESSEL DOC. CENTER 
PO BOX 1119 
FALLING WATERS, WV 25419-1119 226808 08/19/2019 Other - Regulatory/Tax $156.00 

ACH 09/06/2019 Other - Regulatory/Tax $26.00 

ACH 09/10/2019 Other - Regulatory/Tax $26.00 

229155 09/17/2019 Other - Regulatory/Tax $234.00 

229156 09/17/2019 Other• Regulatory/Tax $338.00 

229620 09/20/2019 Other - Regulatory/Tax $26.00 

SUBTOTAL $806.00 

Page 233 of 257 

266of 370 



R04179

Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 267 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors w,thln 90 days before fi ling this case 

Creditor Name & Address Check or Wire . Payment Date Reason For Payment Amount Paid Number 

ULINE, INC. 
PO BOX88741 
CHICAGO, IL 60680-1741 227980 08/28/2019 Suppliers or vendors $377.88 

227981 08/28/2019 Suppliers or vendors $2,137.82 

227982 08/28/2019 Suppliers or vendors $462.71 

SUBTOTAL $2,978.41 

UMWA 1992 BENEFIT PLAN 
75 REMITTANCE DR STE #1203 
CHICAGO, IL 60675-1203 230128 10/03/2019 Suppliers or vendors $2,196.75 

SUBTOTAL $2,196.75 

UMWA 1993 BENEFIT TRUST 
UMWA HEAL TH & RETIREMENT 
2121 K STREET NW 
WASHINGTON, DC 20037 ACH 08/02/2019 Suppliers or vendors $513,725.16 

ACH 08/09/2019 Suppliers or vendors $1, 135,360.66 

ACH 08/16/2019 Suppliers or vendors $876,508.13 

ACH 08/23/2019 Suppliers or vendors $4,589,595.20 

ACH 09/06/2019 Suppliers or vendors $9,928,087.16 

ACH 09/16/2019 Suppliers or vendors $5,428,146.72 

ACH 09/24/2019 Suppliers or vendors $3,014,672.43 

ACH 10/03/2019 Suppliers or vendors $5,962,612.96 

ACH 10/09/2019 Suppliers or vendors $5,587,529.83 

ACH 10/21/2019 Suppliers or vendors $1,040,830.85 

ACH 10/25/2019 Suppliers or vendors $4,250,363.51 

SUBTOTAL $42,327,432.61 

UMWA GENERAL FUND 
MEMBERSHIP DUES 
P.O. BOX 172050 
KANS~S CITY, KS 66117 225345 08/02/2019 Suppliers or vendors $50.00 

225346 08/02/2019 Suppliers or vendors $440.20 

225961 08/13/2019 Suppliers or vendors $1,050.00 

225962 08/13/2019 Suppliers or vendors $700.00 

225963 08/13/2019 Suppliers or vendors $4,540.00 

225964 08/13/2019 Suppliers or vendors $900.00 

225965 08/13/2019 Suppliers or vendors $200.00 

226642 08/19/2019 Suppliers or vendors $372.16 

227308 08/23/2019 Suppliers or vendors $440.20 

227309 08/23/2019 Suppliers or vendors $29,765.16 

227310 08/23/2019 Suppliers or vendors $51,963.20 

227311 08/23/2019 Suppliers or vendors $4,560.00 

227312 08/23/2019 Suppliers or vendors $27,111.72 

227313 08/23/2019 Suppliers or vendors $35,251.88 

227314 08/23/2019 Suppliers or vendors $22,424.12 

228251 09/06/2019 Suppliers or vendors $50.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 268 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

UMWA GENERAL FUND 
MEMBERSHIP DUES 
P.O. BOX 172050 
KANSAS CITY, KS 66117 228252 09/06/2019 Suppliers or vendors $250.00 

228253 09/06/2019 Suppliers or vendors $1,000.00 

228254 09/06/2019 Suppliers or vendors $4,400.00 

228255 09/06/2019 Suppliers or vendors $1,016.28 

228256 09/06/2019 Suppliers or vendors $250.00 

229250 09/20/2019 Suppliers or vendors $322.16 

229251 09/20/2019 Suppliers or vendors $600.00 

229252 09/20/2019 Suppliers or vendors $4,350.00 

229253 09/20/2019 Suppliers or vendors $176.08 

229254 09/20/2019 Suppliers or vendors $250.00 

230093 10/03/2019 Suppliers or vendors $447.70 

230094 10/03/2019 Suppliers or vendors $26,593.38 

230095 10/03/2019 Suppliers or vendors $49,865.62 

230096 10/03/2019 Suppliers or vendors $4,320.00 

230097 10/03/2019 Suppliers or vendors $26,166.60 

230098 10/03/2019 Suppliers or vendors $34,830.02 

230099 10/03/2019 Suppliers or vendors $27,772.38 

230881 10/11/2019 Suppliers or vendors $250.00 

SUBTOTAL $362,678.86 

UMWA STRIKE FUND 
SECRETARY-TREASURER 
18354 QUANTICO GATEWAY DR. ST. 200 
TRIANGLE, VA 22172 225347 08/02/2019 Suppliers or vendors $118.39 

225348 08/02/2019 Suppliers or vendors $122.00 

225349 08/02/2019 Suppliers or vendors $80.05 

225966 08/13/2019 Suppliers or vendors $10,109.07 

225967 08/13/2019 Suppliers or vendors $17,080.10 

225968 08/13/2019 Suppliers or vendors $4,920.30 

225969 08/13/2019 Suppliers or vendors $12,407.60 

225970 08/13/2019 Suppliers or vendors $9,789.64 

226643 08/19/2019 Suppliers or vendors $123.66 

227315 08/2312019 Suppliers or vendors $122.40 

227316 08/23/2019 Suppliers or vendors $9,082.07 

227317 08/23/2019 Suppliers or vendors $17,313.52 

227318 08/23/2019 Suppliers or vendors $9,785.41 

227319 08/23/2019 Suppliers or vendors $11,400.44 

227320 08/23/2019 Suppliers or vendors $3,746.40 

228257 09/06/2019 Suppliers or vendors $104.88 

228258 09/06/2019 Suppliers or vendors $81.43 

228259 09/06/2019 Suppliers or vendors $9,615.89 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 269 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

UMWA STRIKE FUND 
SECRETARY-TREASURER 
18354 QUANTICO GATEWAY DR. ST. 200 
TRIANGLE, VA 22172 228260 09/06/2019 Suppliers or vendors $17,288.63 

228261 09/06/2019 Suppliers or vendors $10,839.78 

228262 09/06/2019 Suppliers or vendors $11,590.22 

228263 09/06/2019 Suppliers or vendors $9,991.76 

229255 09/20/2019 Suppliers or vendors $138.75 
229256 09/20/2019 Suppliers or vendors $123.93 

229257 09/20/2019 Suppliers or vendors $8,918.02 

229258 09/20/2019 Suppliers or vendors $17,786.67 

229259 09/20/2019 Suppliers or vendors $9,763.46 

229260 09/20/2019 Suppliers or vendors $11,830.32 

229261 09/20/2019 Suppliers or vendors $9,953.04 

230100 10/03/2019 Suppliers or vendors $119.81 

230101 10/03/2019 Suppliers or vendors $124.13 

230102 10/03/2019 Suppliers or vendors $8,104.50 

230103 10/03/2019 Suppliers or vendors $15,755.77 

230104 10/03/2019 Suppliers or vendors $8,013.70 

230105 10/03/2019 Suppliers or vendors $8,479.32 

230106 10/03/2019 Suppliers or vendors $8,849.61 

230884 10/11/2019 Suppliers or vendors $9,512.93 

230885 10/11/2019 Suppliers or vendors $8,911.25 

230886 10/11/2019 Suppliers or vendors $603.30 

230887 10/11/2019 Suppliers or vendors $9,581.52 

SUBTOTAL $302,283.67 

UMWA-BCOA ROD TRUST 
PO BOX940 
EDGEWATER, MD 21037-0940 ACH 08/10/2019 Suppliers or vendors $5,730.72 

ACH 08/20/2019 Suppliers or vendors $808.53 

ACH 08/21/2019 Suppliers or vendors $15.82 

ACH 09/10/2019 Suppliers or vendors $16.74 

ACH 09/11/2019 Suppliers or vendors $5,373.16 

ACH 09/13/2019 Suppliers or vendors $1,521.71 

ACH 10/10/2019 Suppliers or vendors $5,721.33 

SUBTOTAL $19,188.01 

UNDERGROUND RESPONSE, LLC 
PO BOX 188 
FAYETTE CITY, PA 15438 231647 10/18/2019 Suppliers or vendors $11,339.20 

SUBTOTAL $11,339:20 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 270 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

UNI-SELECT USA OBA AUTO PLUS 
660 EAST MAIN STRRET 
POMEROY, OH 45769 227577 08/23/2019 Suppliers or vendors $1,788.97 

228481 09/06/2019 Suppliers or vendors $275.54 

231202 10/11/2019 Suppliers or vendors $1,205.07 

SUBTOTAL $3,269.58 

UNITED AMERICAN ENERGY, LLC 
540 PITTS ROAD 
RAVENNA, KY 40472 227484 08/23/2019 Other - Royalty $167.22 

229996 09/26/2019 Other • Royalty $206.35 

SUBTOTAL $373.57 

UNITED CENTRAL IND. SUPPLY CO. LLC 
PO BOX 743849 
ATLANTA, GA 30374-3849 226904 08/19/2019 Suppliers or vendors $8,821.42 

226905 08/19/2019 Suppliers or vendors $4,767.91 

226906 08/19/2019 Suppliers or vendors $13,850.02 

226907 08/19/2019 Suppliers or vendors $9,242.50 

226908 08/19/2019 Suppliers or vendors $57,838.11 

226909 08/19/2019 Suppliers or vendors $14,353.12 

226910 08/19/2019 Suppliers or vendors $2,314.24 

226911 08/19/2019 Suppliers or vendors $916.65 

226912 08/19/2019 Suppliers or vendors $21,675.94 

226913 08/19/2019 Suppliers or vendors $17,980.86 

226914 08/19/2019 Suppliers or vendors $1,013.50 

226915 08/19/2019 Suppliers or vendors $344.88 

226916 08/19/2019 Suppliers or vendors $249.91 

226917 08/19/2019 Suppliers or vendors $21.35 

227830 08/28/2019 Suppliers or vendors $13,308.63 

227831 08/28/2019 Suppliers or vendors $14,792.72 

227832 08/28/2019 Suppliers or vendors $34,977.33 

227833 08/28/2019 Suppliers or vendors $28,322.91 

227834 08/28/2019 Suppliers or vendors $16,311.33 

227835 08/28/2019 Suppliers or vendors $8,649.16 

227836 08/28/2019 Suppliers or vendors $235.50 

227837 08/28/2019 Suppliers or vendors $1,697.76 

227838 08/28/2019 Suppliers or vendors $15,286.44 

227839 08/28/2019 Suppliers or vendors $6,467.68 

227840 08/28/2019 Suppliers or vendors $5,260.73 

227841 08/28/2019 Suppliers or vendors $2,713.76 

227842 08/28/2019 Suppliers or vendors $10,780.65 

228760 09/06/2019 Suppliers or vendors $7,464.20 

228761 09/06/2019 Suppliers or vendors $7,903.80 

228762 09/06/2019 Suppliers or vendors $30,952.10 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 271 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 {JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

UNITED CENTRAL IND. SUPPLY CO. LLC 
PO BOX 743849 
ATLANTA, GA 30374-3849 228763 09/06/2019 Suppliers or vendors $8,389.09 

228764 09/06/2019 Suppliers or vendors $134,990.10 

228765 09/06/2019 Suppliers or vendors $23,655.26 

228766 09/06/2019 Suppliers or vendors $7,387.46 

228767 09/06/2019 Suppliers or vendors $380.32 

228768 09/06/2019 Suppliers or vendors $46,824.09 

228769 09/06/2019 Suppliers or vendors $10,318.04 

228770 09/06/2019 Suppliers or vendors $1,867.51 

228771 09/06/2019 Suppliers or vendors $4,857.12 

228772 09/06/2019 Suppliers or vendors $5,122.40 

229874 09/25/2019 Suppliers or vendors $54,578.17 

229875 09/25/2019 Suppliers or vendors $55,501.30 

229876 09/25/2019 Suppliers or vendors $113,952.28 

229877 09/25/2019 Suppliers or vendors $55,689.78 

229878 09/25/2019 Suppliers or vendors $97,218.21 

229879 09/25/2019 Suppliers or vendors $138,782.88 

229880 09/25/2019 Suppliers or vendors $31,872.29 

229881 09/25/2019 Suppliers or vendors $5,434.73 

229882 09/25/2019 Suppliers or vendors $333,245.63 

229883 09/25/2019 Suppliers or vendors $83,127.62 

229884 09/25/2019 Suppliers or vendors $1,367.83 

229885 09/25/2019 Suppliers or vendors $6,477.86 

229886 09/25/2019 Suppliers or vendors $56,204.41 

229887 09/25/2019 Suppliers or vendors $275,431.06 

231540 10/17/2019 Suppliers or vendors $294.00 

SUBTOTAL $1,911,484.55 

UNITED MINE WORKERS OF AMERICA 
ATTN: COMPAC TREASURER 
18354 QUANTICO GATEWAY DRIVE 
SUITE 
TRIANGLE, VA 22172-1779 226077 08/13/2019 Suppliers or vendors $40.00 

226078 08/13/2019 Suppliers or vendors $30.00 

227411 08/23/2019 Suppliers or vendors $20.00 

227412 08/23/2019 Suppliers or vendors $70.00 

228353 09/06/2019 Suppliers or vendors $20.00 

228354 09/06/2019 Suppliers or vendors $90.00 

228355 09/06/2019 Suppliers or vendors $20.00 

228356 09/06/2019 Suppliers or vendors $50.00 

229421 09/20/2019 Suppliers or vendors $10.00 

229422 09/20/2019 Suppliers or vendors $10.00 

SUBTOTAL $360.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 272 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Data Reason For Payment Amount Paid 
Number 

UNITED MINING EQUIPMENT, INC. 
88.5 PITTSBURGH ROAD 
BUTLER, PA 16002 227983 08/28/2019 Suppliers or vendors $2,811.00 

227984 08/28/2019 Suppliers or vendors $7,848.00 

227985 08/28/2019 Suppliers or vendors $180.00 

227986 08/28/2019 Suppliers or vendors $12,000.00 

230330 10/03/2019 Suppliers or vendors $3,340.00 

230384 10/04/2019 Suppliers or vendors $1,548.00 

230385 10/04/2019 Suppliers or vendors $1,825.00 

231430 10/11/2019 Suppliers or vendors $10,236.00 

231431 10/11/2019 Suppliers or vendors $7,744.00 

231432 10/11/2019 Suppliers or vendors $3,705.00 

231433 10/11/2019 Suppliers or vendors $1,165.00 

231559 10/17/2019 Suppliers or vendors $3,575.00 

SUBTOTAL $55,977.00 

UNITED PARCEL SERVICE 
PO BOX 7247-0244 
PHILADELPHIA, PA 19170-0001 226068 08/13/2019 Services $1,218.85 

226711 08/19/2019 Services $2,691.74 

227405 08/23/2019 Services $1,061.63 

228344 09/06/2019 Services $945.52 

229416 09/20/2019 Services $3,351.72 

230552 10/07/2019 Services $1,960.19 

231025 10/11/2019 Serv,ces $2,641.03 

SUBTOTAL $13,870.68 

UNITED RENTALS, INC. 
PO BOX 100711 
ATLANTA, GA 30384-0711 226535 08/13/2019 Suppliers or vendors $61,178.80 

226536 08/13/2019 Suppliers or vendors $16,152.41 

226537 08/13/2019 Suppliers or vendors $11,361.75 

228924 09/06/2019 Suppliera or vendors $838.59 

231434 10/11/2019 Suppliers or vendors $95,756.76 

SUBTOTAL $185,288.31 

UNITED STATES TREASURY 
INTERNAL REVENUE SERVICE 
CINCINNATI, OH 45999-0039 ACH 09/03/2019 Other - Regulatory/Tax $10,584.00 

SUBTOTAL $10,584.00 

UNIVERSAL COAL FILTER AND SUPPLY 
PO BOX 1659 
BECKLEY, WV 25802 225733 08/05/2019 Suppliers or vendors $12,850.00 

225734 08/05/2019 Suppliers or vendors $16,238.50 

227991 08/28/2019 Suppliers or vendors $8,525.00 

227992 08/28/2019 Suppliers or vendors $18,617.50 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 273 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Addreas Check or Wire 
Payment Date Reason For Payment Amount Paid Number 

UNIVERSAL COAL FILTER AND SUPPLY 
PO BOX 1659 
BECKLEY, WV 25802 228929 09/06/2019 Suppliers or vendors $3,250.00 

228930 09/06/2019 Suppliers or vendors $9,080.50 

231436 10/11/2019 Suppliers or vendors $4,420.00 

231437 10/11/2019 Suppliers or vendors $9,037.00 

231562 10/17/2019 Suppliers or vendors $1,560.00 

SUBTOTAL $83,578.50 

UNIVERSITY OF UTAH SEISMOGRAPH 
STAT 
ATTN: KEITH D. KOPER 
115 SOUTH 1460 EAST, RM 211 FASB 
SALT LAKE CITY, UT 84112-0102 229344 09/20/2019 Suppliers or vendors $1,200.00 

229345 09/20/2019 Suppliers or vendors $1,200.00 

SUBTOTAL $2,400.00 

UPS FREIGHT 
28013 NETWORK PLACE 
CHICAGO, IL 60673 226706 08/19/2019 Seivices $628.16 

227391 08/23/2019 Seivices $65.19 

SUBTOTAL $693.35 

US BANK 
CM-9690 
PO BOX 70870 
ST. PAUL, MN 55170-9690 226722 08/19/2019 Services $12,000.00 

227414 08/23/2019 Services $6,545.00 

230561 10/07/2019 Services $1,990.00 

SUBTOTAL $20,535.00 

US DEPT OF LABOR 
200 CONSTITUTION AVE NW 
ROOM C4319 LONGSHORE 
WASHINGTON, DC 20210 226807 08/19/2019 Other• Regulatory/Tax $89,748.00 

SUBTOTAL $89,748.00 

US SYNTHETIC MINING AND 
CONSTRUCTIO 
1320 SOUTH 1600 WEST 
OREM, UT 84058 226964 08/19/2019 Suppliers or vendors $2,649.29 

226965 08/19/2019 Suppliers or vendors $14,393.20 

228829 09/06/2019 Suppliers or vendors $1,610.06 

228830 09/06/2019 Suppliers or vendors $14,894.63 

228831 09/06/2019 Suppliers or vendors $59,801.02 

230044 09/27/2019 Suppliers or vendors $28,320.60 

230797 10/09/2019 Suppliers or vendors $19,485.60 

231545 10/17/2019 Suppliers or vendors $19,485.60 

SUBTOTAL $160,640.00 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 274 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 {JEH) 

Statement of Financial Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers lo creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

UTAH DEPT OF ENVIRONMENTAL 
QUALITY 
DIVISION OF AIR QUALITY 
150 NORTH 1950WEST 
PO BOX 144820 
SALT LAKE CITY, UT 84114-4820 Credit Card 10/18/2019 Other - Regulatory/Tax $917.70 

SUBTOTAL $917.70 

UTAH MINING ASSOCIATION 
4286 S MAIN STREET 
SALT LAKE CITY, UT 84107 225384 08/02/2019 Suppliers or vendors $1,600.00 

SUBTOTAL $1,600.00 

UTAH STATE TAX COMM. - MOTOR VEH 
8800 MOTOR VEHICLE DIVISION 
SALT LAKE CITY, UT 84134-8800 226067 08/13/2019 Other - Regulatory/Tax $120.50 

229415 09/20/2019 Other - Regulatory/Tax $120.50 

231022 10/11/2019 Other - Regulatory/Tax $60.25 

SUBTOTAL $301.25 

VANCE'S PARTS & SERVICE 
POBOX700 
PURSGLOVE, WV 26546 226143 08/13/2019 Suppliers or vendors $1,749.24 

226144 08/13/2019 Suppliers or vendors $2,337.22 

226145 08/13/2019 Suppliers or vendors $2,993.39 

226760 08/19/2019 Suppliers or vendors $630.28 

226761 08/19/2019 Suppliers or vendors $630.00 

226762 08/19/2019 Suppliers or vendors $2,549.88 

227519 08/23/2019 Suppliers or vendors $25.00 

227520 08/23/2019 Suppliers or vendors $216.59 

228414 09/06/2019 Suppliers or vendors $358.88 

229520 09/20/2019 Suppliers or vendors $909.00 

229521 09/20/2019 Suppliers or vendors $1,074.02 

229522 09/20/2019 Suppliers or vendors $1,765.50 

229523 09/20/2019 Suppliers or vendors $1,272.00 

SUBTOTAL $16,511.00 

VEOLIA WATER NA OPERA TING 
SERVICES 
POBOX23654 
CHICAGO, IL 60673-3654 226167 08/13/2019 Suppliers or vendors $275,878.00 

227540 08/23/2019 Suppliers or vendors $180,388.33 

228432 09/06/2019 Suppliers or vendors $93,792.67 

229545 09/20/2019 Suppliers or vendors $275,878.00 

230672 10/07/2019 Suppliers or vendors $121,301.05 

231146 10/1112019 Suppliers or vendors $275,878.00 

SUBTOTAL $1,223,116.05 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 275 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

VERIZON BUSINESS 
PO BOX 15043 
ALBANY, NY 12212-5043 Credit Card 08/27/2019 Other • Utilities $775.32 

Credit Card 09/19/2019 Other - Utilities $787.79 

Credit Card 10/18/2019 Other - Utilities $181.42 

SUBTOTAL $1,744.53 

VERIZON WIRELESS 
POBOX25505 
LEHIGH VALLEY, PA 18002-5505 Credit Card 08/27/2019 Other - Utilities $68,336.51 

Credit Card 09/19/2019 Other • Utilities $35,918.98 

Credit Card 10/18/2019 Other - Utilities $35,867.13 

SUBTOTAL $140,122.62 

VERIZON 
PO BOX 15124 
ALBANY, NY 12212-5124 225443 08/02/2019 Other - Utilities $246.72 

229598 09/20/2019 Other - Utilities $245.14 

231186 10/11/2019 Other • Utilities $245.14 

SUBTOTAL $737.00 

VERNON C AND ANNA MOORE 
22 TULLEY COURT 
WIMBERLEY, TX 78676 229728 09/20/2019 Suppliers or vendors $25,000.00 

SUBTOTAL $25,000.00 

VESTA MINE SERVICES 
369 ROUTE 519 
EIGHTY FOUR, PA 15333 227226 08/19/2019 Suppliers or vendors $5,472.75 

227227 08/19/2019 Suppliers or vendors $3,067.75 

SUBTOTAL $8,540.50 

VESTA MINE SUPPLY 
369 RT 519 
EIGHTY FOUR, PA 15330 227199 08/19/2019 Suppliers or vendors $4,687.38 

227200 08/19/2019 Suppliers or vendors $3,150.00 

228131 08/28/2019 Suppliers or vendors $9,208.70 

228132 08/28/2019 Suppliers or vendors $6,450.00 

SUBTOTAL $23,496.08 

VIASATINC 
EXEDE/ WILDBLUE 
POBOX4427 
ENGLEWOOD, CO 80155 Credit Card 08/27/2019 Other • Utilities $170.69 

Credit Card 09/19/2019 Other - Utilities $170.69 

Credit Card 10/18/2019 Other - Utilities $357.94 

SUBTOTAL $699.32 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 276 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

VICTORIA L DORNON 
55776 WASHINGTON STREET 
BARNESVILLE, OH 43713 231273 10/11/2019 Suppliers or vendors $7,500.00 

SUBTOTAL $7,500.00 

VILLAGE OF GALATIA 
PO BOX9 
GALATIA, IL 62935 226060 08/13/2019 Other - Regulatory/Tax $30.82 

229404 09/20/2019 Other - Regulatory/Tax $15.41 

231014 10/11/2019 Other - Regulatory/Tax $14.01 

SUBTOTAL $60.24 

VILLAGE OF POWHATAN POINT 
BOARD OF PUBLIC AFFAIRS 
104 MELLOTT STREET 
POWHATAN POINT, OH 43942 225959 08/13/2019 Other - Utilities $448.34 

229246 09/20/2019 Other - Utilities $481.31 

230878 10/11/2019 Other • Utilities $461.62 

SUBTOTAL $1,391.27 

VINTON COUNTY TREASURER 
100 EAST MAIN STREET 
MCARTHUR, OH 45654 229315 09/20/2019 Other - Regulatory/Tax $7,481.93 

SUBTOTAL $7,481.93 

VIOLA B SHOEMAKER 
11835 SE 72 TERRACE RD 
BELLEVIEW, FL 34420 225887 08/05/2019 Other - Royalty $16.21 

229082 09/10/2019 Other - Royalty $17.63 

230599 10/07/2019 Other • Royalty $12.75 

SUBTOTAL $46.59 

VIRGINIA A. TETRICK TRUST 
GUY CORP. 
92 16TH STREET 
WHEELING, WV 26003 226798 08/19/2019 Other • Royalty $3,138.14 

229590 09/20/2019 Other - Royalty $3,138.14 

SUBTOTAL $6,276.28 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Flllng for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

VOTO MANUFACTURERS SALES CO. 
PO BOX 1299 
STEUBENVILLE, OH 43952 227813 08/28/2019 Suppliers or vendors $445.50 

227814 08/28/2019 Suppliers or vendors $21,434.24 

227815 08/28/2019 Suppliers or vendors $3,044.97 

227816 08/28/2019 Suppliers or vendors $15,433.34 

227817 08/28/2019 Suppliers or vendors $453.19 

230794 10/09/2019 Suppliers or vendors $7,135.50 

230795 10/09/2019 Suppliers or vendors $3,650.00 

231671 10/22/2019 Suppliers or vendors $4,910.00 

SUBTOTAL $56,506.74 

WW PATTERSON COMPANY 
870 RIVERSEA ROAD 
PITTSBURGH, PA 15233 227157 08/19/2019 Suppliers or vendors $708.56 

228077 08/28/2019 Suppliers or vendors $3,856.44 

SUBTOTAL $4,565.00 

W2005/FARGO HOTELS(POOL C) 
REALTY L 
FAIRFIELD INN & SUITES 
67731 MALL RD. 
ST.CLAIRSVILLE, OH 43950 226216 08/13/2019 Services $1,665.67 

227587 08/23/2019 Services $312.57 

230714 10/07/2019 Services $848.52 

SUBTOTAL $2,826.76 

WAGNER TRUCKING 
231 9TH STREET 
SALTSBURG. PA 15681 225378 08/02/2019 Suppliers or vendors $500.00 

230534 10/07/2019 Suppliers or vendors $250.00 

230994 10/11/2019 Suppliers or vendors $2,245.00 

SUBTOTAL $2,995.00 

WALDEN INDUSTRIES, INC. 
POBOX66 
TILTONSVILLE, OH 43963 228911 09/06/2019 Supphers or vendors $1,996.00 

228912 09/06/2019 Suppliers or vendors $29,343.20 

226913 09/06/2019 Suppl[ers or vendors $1,994.08 

228914 09/06/2019 Suppliers or vendors $23,289.60 

230800 10/09/2019 Suppliers or vendors $1,994.08 

231418 10/11/2019 Suppliers or vendors $6,369.60 

231419 10/11/2019 Suppliers or vendors $29,724.80 

231420 10/11/2019 Suppliers or vendors $11,964.48 

231421 10/11/2019 Suppliers or vendors $23,269.60 

231556 10/17/2019 Suppliers or vendors $2,123.20 

SUBTOTAL $132,088.64 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address 
Check or Wire 

Payment Data Reason For Payment Amount Paid Number 

WALLACE ELECTRICAL SYSTEMS LLC 
2853 KEN GRAY BLVD, SUITE 4 
WEST FRANKFORT, IL 62896 225713 08/05/2019 Suppliers or vendors $243,647.96 

228915 09/06/2019 Suppliers or vendors $8,137.85 

228916 09/06/2019 Suppliers or vendors $8,268.17 

228917 '09/06/2019 Suppliers or vendors $1,330.74 

228918 09/06/2019 Suppliers or vendors $62.55 

228919 09/06/2019 Suppliers or vendors $144,071.92 

SUBTOTAL $405,519.19 

WALLACE INDUSTRIAL LLC 
2853 KEN GRAY BLVD, STE 4 
WEST FRANKFORT, IL 62896 228932 09/06/2019 Suppliers or vendors $1,135.32 

228933 09/06/2019 Suppliers or vendors $50,300.68 

228934 09/06/2019 Suppliers or vendors $28,742.32 

228935 09/06/2019 Suppliers or vendors $5,090.34 

228936 09/06/2019 Suppliers or vendors $47,755.51 

228937 09/06/2019 Suppliers or vendors $9,208.47 

228938 09/06/2019 Suppliers or vendors $7,918.56 

228939 0910612019 Suppliers or vendors $6,640.34 

SUBTOTAL $156,791.54 

WALTER LEWIS & SON, INC. 
PO BOX270 
WORTHINGTON, WV 26591 228986 09/06/2019 Suppliers or vendors $2,330.00 

228987 09/06/2019 Suppliers or vendors $6,847.04 

228988 09/06/2019 Suppliers or vendors $208.82 

SUBTOTAL $9,385.86 

WARCO SALES, INC. 
POBOX4008 
WHEELING, WV 26003 ACH 08/19/2019 Suppliers or vendors $14,359.00 

ACH 09/13/2019 Suppliers or vendors $2,417.00 

SUBTOTAL $16,776.00 

WARE SURVEYING LLC 
1344 NORTH 1000 WEST 
PRICE, UT 84501 226006 08/13/2019 Suppliers or vendors $3,262.50 

230496 10/07/2019 Suppliers or vendors $3,802.50 

SUBTOTAL $7,065.00 

WARREN NEIL CHISLER 
CHISSYS RECYCLING AND SOLID 
WASTE 
PO BOX252 
BLACKSVILLE, WV 26521 229500 09/20/2019 Suppliers or vendors $28,794.50 

SUBTOTAL $28,794.50 

WARREN SHEETS, TRUST 
19 LOCUST STREET, BOX 325 
GALLIPOLIS, OH 45631 225893 08/05/2019 Other - Royalty $32.92 
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Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

WARREN SHEETS, TRUST 
19 LOCUST STREET, BOX 325 
GALLIPOLIS, OH 45631 229088 09/10/2019 Other - Royalty $49.87 

230604 10/07/2019 Other - Royalty $39.48 

SUBTOTAL $122.27 

WARWOOD ARMATURE REPAIR CO. 
PO BOX4008 
WHEELING, WV 26003 ACH 08/19/2019 Suppliers or vendors $67,778.00 

Wire 10/28/2019 Suppliers or vendors $16,414.00 

SUBTOTAL $84,192.00 

WASHINGTON COUNTY RECORDER 
100 W BEAU ST #204 
WASHINGTON, PA 15301 226220 08/13/2019 Other - Regulatoryrrax $80.25 

226819 08/19/2019 Other - Regulatoryrrax $1,900.00 

226820 08/19/2019 Other - Regulatoryrrax $1,900.00 

231216 10/11/2019 Other - Regulatoryrrax $4,400.00 

231217 10/11/2019 Other - Regulatoryrrax $4,400.00 

231218 10/11/2019 Other - Regulatoryrrax $80.25 

SUBTOTAL $12,760.50 

WASHINGTON TOWNSHIP TAX 
COLLECTOR 
109 COZV LANE 
BELLE VERNON, PA 15012 229647 09/20/2019 Other - Regulatoryrrax $1,966.17 

SUBTOTAL $1,966.17 

WASTE & WATER LOGISTICS, LLC 
PO BOX220 
HELPER, UT 84526 225379 08/02/2019 Suppliers or vendors $3,477.79 

226048 08/13/2019 Suppliers or vendors $6,074.30 

226695 08/19/2019 Suppliers or vendors $9,165.90 

226696 0!3/19/2019 Suppliers or vendors $250.00 

227379 08/23/2019 Suppliers or vendors $5,312.30 

227380 08/23/2019 Supplters or vendors $402.20 

228313 09/06/2019 Suppkers or vendors $2,415.00 

228314 09/06/2019 Suppliers or vendors $265.75 

229390 09/20/2019 Suppliers or vendors $6,831.10 

229391 09/20/2019 Suppliers or vendors $908.50 

230535 10/07/2019 Suppliers or vendors $9,502.00 

230536 10/07/2019 Suppliers or vendors $748.70 

230537 10/07/2019 Suppliers or vendors $1,450.00 

230538 10/07/2019 Suppliers or vendors $250.00 

SUBTOTAL $47,053.54 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 {JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

WASTE MANAGEMENT 
PO BOX 13648 
PHILADELPHIA, PA 19101-3648 226049 08/13/2019 Suppliers or vendors $781.63 

230995 10/11/2019 Suppliers or vendors $5.58 

SUBTOTAL $787.21 

WAYNE DOUGLAS WHITAKER 
1406 GENTILZ 
CASTROVILLE, TX 78009 227591 08/23/2019 Other - Royalty $102.15 

SUBTOTAL $102.15 

WAYNE TOWNSHIP TAX COLLECTOR 
106 FREEDOM STREET PO BOX 741 
BRAVE, PA 15316 226195 08/13/2019 Other - Regulatory/Tax $11,960.30 

SUBTOTAL $11,960.30 

WC HYDRAULICS, LLC 
172 PHILPOT LANE 
BEAVER, WV 25813 225395 08/02/2019 Suppliers or vendors $3,950.00 

227993 08/28/2019 Suppliers or vendors $4,651.54 

227994 08/28/2019 Suppliers or vendors $2,715.63 

227995 08/28/2019 Suppliers or vendors $3,211.11 

231690 10/22/2019 Suppliers or vendors $13,669.39 

SUBTOTAL $28,197.67 

WEAVERTOWN TRANSPORT LEASING 
INC 
OBA WEAVERTOWN ENVIRONMENT 
GROUP 
2 DORRINGTON ROAD 
CARNEGIE, PA 15106 ACH 08/07/2019 ~uppliers or vendors $41,600.00 

230548 10/0712019 Suppliers or vendors $20,000.00 

231015 10/11/2019 Suppliers or vendors $20,000.00 

SUBTOTAL $81,600.00 

WEB.COM GROUP INC 
NETWORK SOLUTIONS 
12808 GRAN BAY PARKWAY WEST 
JACKSONVILLE, FL 32258 Credit Card 10/18/2019 Suppliers or vendors $143.94 

SUBTOTAL $143.94 

WEIR SLURRY GROUP, INC. 
21976 NETWORK PL.ACE 
CHICAGO, IL 60673-1219 225306 08/01/2019 Suppliers or vendors $46,587.66 

227061 08/19/2019 Suppliers or vendors $24,991.50 

SUBTOTAL $71,579.16 

WEISS WORLD LP 
411 E. MAIN STREET 
CARNEGIE, PA 15106 226613 08/16/2019 Suppliers or vendors $3,127.00 

229673 09/20/2019 Suppliers or vendors $5,000.00 

SUBTOTAL $8,127.00 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 3: Certain payments or transfers to creditors within 90 days before ming this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid Number 

WELLINGTON ALLOYS 
PO BOX 250298 
FRANKLIN, Ml 48025 228957 09/06/2019 Suppliers or vendors $393.77 

SUBTOTAL $393.77 

WELLS FARGO EQUIPMENT FINANCE 
INC 
PO BOX 856937 
MINNEAPOLIS, MN 55485-6937 225456 08/02/2019 Suppliers or vendors $260.00 

228499 09/06/2019 Suppliers or vendors $26,173.53 

229648 09/20/2019 Suppliers or vendors $25,913.53 

SUBTOTAL $52,347.06 

WELLS FARGO EQUIPMENT FINANCE 
MANUFACTURER SERVICE GROUP 
PO BOX7777 
SAN FRANCISCO, CA 94120-7777 226248 08/13/2019 Services $5,094.00 

229682 09/20/2019 Services $5,094.00 

SUBTOTAL $10,188.00 

WELLS FARGO FINANCIAL LEASING 
P.O. BOX 10306 
DES MOINES, IA 50306-0306 228315 09/06/2019 Suppliers or vendors $2,136.73 

229943 09/26/2019 Suppliers or vendors $2,136.73 

SUBTOTAL $4,273.46 

WEST FINLEY TOWNSHIP TAX 
COLLECTOR 
244 MCDONALD RD 
WEST ALEXANDER, PA 15376 228515 09/06/2019 Other - Regulatory/Tax $3,932.27 

SUBTOTAL $3,932.27 

WEST PENN POWER 
PO BOX3687 
AKRON, OH 44309-3687 225405 08/02/2019 Other - Utilities $247.16 

225406 08/02/2019 Other - Utilities $19,718.00 

226089 08/13/2019 Other - Utilities $1,492.87 

226090 08/13/2019 Other - Utilities $4,699.13 

226731 08/19/2019 Other - Utilities $12,143.23 

226732 08/19/2019 Other • Utilities $45.05 

227426 08/23/2019 Other • Utilities $4,804.64 

227427 08/23/2019 Other - Utilities $17.70 . 
227428 08/23/2019 Other - Utilities $20,237.08 

229439 09/20/2019 Other - Utilities $10,825.75 

229440 09/20/2019 Other • Utilities $1,464.10 

229441 09/20/2019 Other - Utilities $1,171.16 

229952 09/26/2019 Other - Utilities $5,976.54 

229953 09/26/2019 Other - Utilities $3,707.71 
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Creditor Name & Address 
Check or Wire 

Payment Date Reason For Payment Amount Paid Number 

WEST PENN POWER 
PO BOX3687 
AKRON, OH 44309-3687 230156 10/03/2019 Other • Utilities $20,422.26 

231044 10/11/2019 Other - Utilities $12,542.63 

231045 10/11/2019 Other - Utilities $4,051.83 

231046 10/11/2019 Other - Utilities $4,854.05 

231628 10/18/2019 Other - Utilities $99.53 

231629 10/18/2019 Other - Utilities $7,041.33 

231630 10/18/2019 Other - Utilities $45.55 

SUBTOTAL $135,607.30 

WEST RIVER CONVEYORS & 
MACHINERY CO 
8936 DISMAL RIVER ROAD 
OAKWOOD, VA 24631 228752 09/06/2019 Suppliers or vendors $3,179.68 

231374 10/11/2019 Suppliers or vendors $6,398.22 

231375 10/11/2019 Suppliers or vendors $17,337.93 

231376 10/11/2019 Suppliers or vendors $26,906.69 

SUBTOTAL $53,822.52 

WEST SIDE TELECOMMUNICATIONS 
1449 FAIRMONT ROAD 
MORGANTOWN, WV 26501 Credit Card 08/28/2019 Suppliers or vendors $898.04 

Credit Card 09/19/2019 Suppliers or vendors $899.09 

Credit Card 10/18/2019 Suppliers or vendors $900.17 

SUBTOTAL $2,697.30 

WEST STAR AVIATION INC 
2 AIRLINE COURT 
EAST AL TON, IL 62024 228474 09/06/2019 Services $4.422.00 

SUBTOTAL $4,422.00 

WEST VIRGINIA COAL ASSOCIATION 
INC 
P.O. BOX 3923 
CHARLESTON, WV 25339 226189 08/13/2019 Suppliers or vendors $300.00 

227557 08/23/2019 Suppliers or vendors $16,666.67 

229592 09/20/2019 Suppliers or vendors $16,666.66 

231181 10/11/2019 Suppliers or vendors $16,666.67 

SUBTOTAL $50,300.00 

WEST VIRGINIA NEWSPAPER 
PUBLISHING 
THE DOMINION POST 
1251 EARL L CORE ROAD 
MORGANTOWN, WV 26505 ACH 08/19/2019 Suppliers or vendors $615.16 

ACH 09/13/2019 Suppliers or vendors $1,874.21 

230183 10/03/2019 Suppliers or vendors $582.88 

231184 10/11/2019 Suppliers or vendors $1,155.96 

SUBTOTAL $4,228.21 
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Creditor Name & Address 
Check or Wire 

Payment Date Reason For Payment Amount Paid Number 

WEST VIRGINIA STATE TAX 
DEPARTMENT 
INTERNAL AUDITING DIVISION 
PO BOX 1826 
CHARLESTON, WV 25327-1826 ACH 08/20/2019 Suppliers or vendors $7,410.99 

ACH 09/20/2019 Suppliers or vendors $14,472.64 

ACH 10/20/2019 Suppliers or vendors $7,004.75 

SUBTOTAL $28,888.38 

WEST VIRGINIA STATE TAX 
DEPARTMENT 
TAX ACCOUNT ADMN DIVISION 
PO BOX 425 
CHARLESTON, WV 25322-0425 ACH 08/05/2019 Other• Regulatory/Tax $5,986,781.82 

ACH 08/19/2019 Other - Regulatory/Tax $3,780.27 

227551 08/20/2019 Other• Regulatory/Tax $211.32 

ACH 08/22/2019 Other• Regulatory/Tax $125,476.43 

ACH 09/05/2019 Other - Regulatory/Tax $4,405,478.15 

ACH 09/20/2019 Other• Regulatory/Tax $137.97 

ACH 09/24/2019 Other• Regulatory/Tax $80,601.13 

ACH 09/30/2019 Other• Regulatory/Tax $8,333.19 

ACH 10/03/2019 Other• Regulatory/Tax $4,997, 128.44 

ACH 10/22/2019 Other - Regulatory/Tax $4,390.98 

ACH 10/23/2019 Other• Regulatory/Tax $59,546.12 

SUBTOTAL $15,671,865.82 

WEST VIRGINIA STATE TAX DEPT 
TAX ACCOUNT ADMINISTRATION DIV 
P.O. BOX 1682 
CHARLESTON, WV 25326-1682 ACH 10/11/2019 Other • Regulatory/Tax $12,219.89 

SUBTOTAL $12,219.89 

WESTERN MINE TOOLS, INC. 
1384 WEST 1955 NORTH 
HELPER, UT 84526 ACH 08/30/2019 Suppliers or vendors $58,131.40 

230829 10/10/2019 Suppliers or vendors $4,355.46 

231558 10/17/2019 Suppliers or vendors $5,755.51 

SUBTOTAL $68,242.37 

WESTERN OILFIELDS SUPPLY 
COMPANY 
DBA RAIN FOR RENT 
5101 OFFICE PARK DRIVE 
BAKERSFIELD, CA 93309 230074 10/02/2019 Suppliers or vendors $18,343.24 

SUBTOTAL $18,343.24 

WETZEL CHRONICLE 
POBOX289 
NEW MARTINSVILLE, WV 26155 228459 09/06/2019 Suppliers or vendors $1,547.91 

SUBTOTAL $1,547.91 
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Check or Wire 

Payment Date Reason For Payment Amount Paid Number 

WEXBANK 
PO BOX6293 
CAROL STREAM, IL 60197 ACH 08/16/2019 Services $4,734.70 

ACH 09/06/2019 Services $5,309.46 

ACH 10/11/2019 Services $5,013.55 

SUBTOTAL $15,057.71 

WHEELER MACHINERY COMPANY 
PO BOX 413071 
SALT LAKE CITY, UT 84141-3071 229833 09/20/2019 Suppliers or vendors $5,361.34 

229891 09/25/2019 Suppliers or vendors $138,533.24 

230057 09/30/2019 Suppliers or vendors $19,153.68 

230331 10/03/2019 Suppliers or vendors $62,206.24 

230386 10/04/2019 Suppliers or vendors $43,364.55 

230547 10/07/2019 Suppliers or vendors $63,298.68 

230802 10/09/2019 Suppliers or vendors $505.16 

231435 10/11/2019 Suppliers or vendors $19,115.82 

231521 10/16/2019 Suppliers or vendors $3,640.98 

231633 10/18/2019 Suppliers or vendors $2,266.07 

ACH 10/24/2019 Suppliers or vendors $37,118.07 

SUBTOTAL $394,563.83 

WHEELING HAMPTON INN 
795 NATIONAL ROAD 
WHEELING, WV 26003 226085 08/13/2019 Services $678.72 

SUBTOTAL $678.72 

WHEELING SPRING SERVICE CO. 
PO BOX6733 
WHEELING, WV 26003 225718 08/05/2019 Suppliers or vendors $773.16 

SUBTOTAL $773.16 

WHEELING UNIVERSITY 
316 WASHINGTON AVE. 
WHEELING, WV 26003 227235 08/20/2019 Suppliers or vendors $5,577.25 

231271 10/11/2019 Suppliers or vendors $2,731.75 

SUBTOTAL $8,309.00 

WHEELING-OHIO COUNTY AIRPORT 
115 SKYWAY LANE 
WHEELING, WV 26003 226700 08/19/2019 Other - Regulatory/Tax $38,690.02 

229399 09/20/2019 Other - Regulatory/Tax $46,904.36 

231009 10/11/2019 Other• Regulatory/Tax $24,680.91 

SUBTOTAL $110,275.29 

WHITELEY TOWNSHIP TAX COLLECTOR 
881 MT MORRIS ROAD 
WAYNESBURG, PA 15370 226817 08/19/2019 Other• Regulatory/Tax $28.53 

SUBTOTAL $28.53 
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WHITESIDE CHEVROLET-OLDS-BUICK-
PONT 
50714 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 225960 08/13/2019 Suppliers or vendors $486.73 

228250 09/06/2019 Suppliers or vendors $3,543.43 

229247 09/20/2019 Suppliers or vendors $482.85 

SUBTOTAL $4,513.01 

WILBER W HESLEP 
491 MARKET STREET 
POBOX27 
CLARINGTON, OH 43915 229661 09/20/2019 Suppliers or vendors $2,640.00 

SUBTOTAL $2,640.00 

WILLIAM H BAUER 
1950 LITTLE FALLS RUN ROAD 
GRAFTON, WV 26354-4523 226234 08/13/2019 Setvices $960.00 

228513 09/06/2019 Services $2,340.00 

229667 09/20/2019 Setvices $1,620.00 

230736 10/07/2019 Services $1,440.00 

231239 10/11/2019 Services $1,380.00 

SUBTOTAL $7,740.00 

WILLIAM H GABEL 
PO BOX98 
DARRAGH, PA 15625 226275 08/13/2019 Suppliers or vendors $3,500.00 

SUBTOTAL $3,500.00 

WILLIAM H. PIPER 
7601 TIMBERL Y COURT 
MCLEAN, VA 22102 227472 08/23/2019 Other • Royally $146.86 

SUBTOTAL $146.86 

WILLIAM J. SIPLIVY PE INC. 
4667 TURNBERRY TRAIL 
STOW, OH 44224 225380 08/02/2019 Suppliers or vendors $3,000.00 

228316 09/06/2019 Suppliers or vendors $200.00 

230996 10/11/2019 Suppliers or vendors $1,950.80 

SUBTOTAL $5,150.80 

WILLIAM R. TAYLOR, II 
224 TAYLOR THURSTON ROAD 
COLUMBUS, MS 39701 227482 08/23/2019 O!Mr - Royally $104.03 

SUBTOTAL $104.03 

WILLIAM REX BIGGS 
38970 ST. RT. 124 
POMEROY, OH 45769 225919 08/05/2019 Other• Royally $23.57 

229115 09/10/2019 Other • Royalty $22.79 

SUBTOTAL $46.36 

WILLIAM W HAWK 
36372 WOLFE PEN ROAD 
POMEROY. OH 45769 225866 08/05/2019 Other - Royalty $55.61 
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Part 2, Question 3: Certa·n payments or transfers to creditors within 90 days before filing this case 

Creditor Name & Address Check or Wire Payment Date Reason For Payment Amount Paid 
Number 

WILLIAM W HAWK 
36372 WOLFE PEN ROAD 
POMEROY, OH 45769 229063 09/10/2019 Other • Royalty $43.32 

230579 10/07/2019 Other - Royalty $36.81 

SUBTOTAL $135.74 

WILLIAM W. TAYLOR 
5531 ANN ARBOR DR. 
BOKEEL1A, FL 33922 227493 08/23/2019 Other - Royalty $177.47 

230000 09/26/2019 Other - Royalty $184.82 

SUBTOTAL $362.29 

WILLIAMS SCOTSMAN 
PO BOX91975 
CHICAGO, IL 60693-1975 226050 08/13/2019 Suppliers or vendors $1,327.94 

227381 08/23/2019 Suppliers or vendors $699.64 

228317 09/06/2019 Suppliers or vendors $604.39 

229392 09/20/2019 Suppliers or vendors $1,423.19 

SUBTOTAL $4,055.16 

WILMA J DAVIDSON 
37605 STATE ROUTE 143 
RUTLAND, OH 45775 225913 08/05/2019 Other - Royalty $6.08 

229109 09/10/2019 Other - Royalty $7.26 

230726 10/07/2019 Other - Royalty $6.42 

SUBTOTAL $19.76 

WILMERHALE 
PO BOX 7247-8760 
PHILADELPHIA, PA 19170-8760 ACH 10/07/2019 Services $5,338.00 

SUBTOTAL $5,338.00 

WILSON AUTO GLASS 
2240 MAIN STREET 
WHEELING, WV 26003 226051 08/13/2019 Suppliers or vendors $283.35 

227382 08/23/2019 Suppliers or vendors $290.59 

227383 08/23/2019 Suppliers or vendors $175.00 

228318 09/06/2019 Suppliers or vendors $287.98 

229393 09/20/2019 Suppliers or vendors $175.00 

SUBTOTAL $1,211.92 

WILSON WORKS, INC. 
202 DISTRIBUTOR DRIVE 
MORGANTOWN, WV 26501-7176 ACH 08/07/2019 Suppliers or vendors $53,281.04 

ACH 08/30/2019 Suppliers or vendors $55,137.18 

SUBTOTAL $108,418.22 

WINDSTREAM 
PO BOX 9001908 
LOUISVILLE, KY 40290-1908 226641 08/19/2019 Other - Utilities $1,395.50 

Credit Card 08/27/2019 Other - Utilities $858.07 
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WINDSTREAM 
PO BOX 9001908 
LOUISVILLE, KY 40290-1908 229248 09/20/2019 Other - Utilities $1,271.41 

229249 09/20/2019 Other - Utilities $2,387.96 

229930 09/26/2019 Other - Utilities $215.23 

230092 10/03/2019 Other - Utilities $2,388.51 

230879 10/11/2019 Other - Utilities $1,305.44 

SUBTOTAL $9,822.12 

WININSKY LAW OFFICES 
PINEBRIDGE COMMONS 
PITTSBURGH, PA 15241 229852 09/23/2019 Services $75,000.00 

SUBTOTAL $75,000.00 

WINTECH INTERNATIONAL LLC 
5020 HAZEL JONS ROAD 
BOSSIER CITY, LA 71111 227231 08/19/2019 Suppliers or vendors $26,587.26 

SUBTOTAL $26,587.26 

WLLIAM B BRADFORD 
207 WEST SOUTH COLLEGE STREET 
YELLOW SPRINGS, OH 45387 225897 08/05/2019 Other - Royalty $0.96 

229092 09/10/2019 Other - Royalty $1.15 

230608 10/07/2019 Other - Royalty $1.01 

SUBTOTAL $3.12 

WOODCHUCKS GENERAL 
CONTRACTORS INC 
102 MARYLAND AVE 
FAIRMONT, WV 26554 ACH 08/30/2019 Suppliers or vendors $23,947.11 

ACH 09/13/2019 Suppliers or vendors $23,614.40 

SUBTOTAL $47,561.51 

WOODROW ENGLE 
38415 SHADY COVE ROAD 
MIDDLEPORT, OH 45760 225864 08/05/2019 Other - Royalty $41.40 

229061 09/10/2019 Other • Royalty $41.56 

SUBTOTAL $82.96 

WV DEPT OF ENVIRONMENTAL 
PROTECTION 
DIVISION OF MINING AND 
RECLAMATION 
601 57TH STREET SE 
CHARLESTON, WV 25304 Credit Card 08/27/2019 Other - Regulatory/Tax $2,000.00 

Credit Card 08/28/2019 Other - Regulatory/Tax $6,761.29 

Credit Card 09/19/2019 Other• Regulatory/Tax $6,609.00 

Credit Card 10/18/2019 Other - Regulatory/Tax $41,040.00 

SUBTOTAL $56,410.29 
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Number 

WV DIV OF NATURAL RESOURCES 
OFFICE OF LAND & STREAMS 
324 FOURTH AVENUE ROOM 200 
SOUTH CHARLESTON, WV 25303 Credit Card 09/19/2019 Other - Regulatory/Tax $300.00 

Credit Card 10/18/2019 Other - Regulatory/Tax $1,800.00 

SUBTOTAL $2,100.00 

WV DIVISION OF LABOR 
1900 KANAWHA BLVD EAST 
CHARELSTON, WV 25305 Credit Card 10/18/2019 Other - Regulatory/Tax $92.03 

SUBTOTAL $92.03 

WV OFFICE OF MHS&T 
#7 PLAYERS CLUB DRIVE-SUITE 2 
CHARLESTON, WV25311 228473 09/06/2019 Other - Regulatory/Tax $648.00 

SUBTOTAL $648.00 

WV OFFICE OF MINERS 
HEAL TH SAFETY & TRAINING 
830 VIRGINIA AVE. 
WELCH, WV 24801 225429 08/02/2019 Other - Regulatory/Tax $1,644.00 

225430 08/02/2019 Other - Regulatory/Tax $402.00 

225431 08/02/2019 Other - Regulatory/Tax $1,344.00 

225432 08/02/2019 Other - Regulatory/Tax $1,536.00 

225433 08/02/2019 Other - Regulatory/Tax $516.00 

225434 08/02/2019 Other - Regulatory/Tax $1,344.00 

225435 08/02/2019 Other - Regulatory/Tax $288.00 

225436 08/02/2019 Other - Regulatory/Tax $768.00 

225437 08/02/2019 Other - Regulatory/Tax $1,536.00 

225438 08/02/2019 Other - Regulatory/Tax $384.00 

227542 08/23/2019 Other - Regulatory/Tax $402.00 

228433 09/06/2019 Other - Regulatory/Tax $714.00 

229547 09/20/2019 Other - Regulatory/Tax $6,288.00 

229548 09/20/2019 Other - Regulatory/Tax $1,542.00 

229549 09/20/2019 Other - Regulatory/Tax $96.00 

230168 10/03/2019 Other - Regulatory/Tax $442.00 

231147 10/11/2019 Other - Regulatory/Tax $246.00 

SUBTOTAL $19,492.00 

WV PAGING 
ONE PAGE DR 
FAIRMONT, WV 26554 227537 08/23/2019 Suppliers or vendors $219.00 

229540 09/20/2019 Suppliers or vendors $219.00 

231136 10/11/2019 Suppliers or vendors $219.00 

SUBTOTAL $657.00 
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Payment Date Reason For Payment Amount Paid Number 

WVDEP - DIVISION OF AIR QUALITY 
POBOX40420 
CHARLESTON, WV 25364 231058 10/11/2019 Other - RegulatoryfTax $500.00 

SUBTOTAL $500.00 

WVU MINING & INDUSTRIAL EXTENSION 
WVU EXT. & OUTREACH 
PO BOX 6070 MINERAL RESOURCE 
BUILDI 
MORGANTOWN, WV 26506 225383 08/02/2019 Suppl ers or vendors $750.00 

226055 08/13/2019 Suppirers or vendors $750.00 

226699 08/19/2019 Suppllers or vendors $9,400.70 

229397 09/20/2019 Suppliers or vendors $12,000.00 

229398 09/20/2019 Supplrers or vendors $750.00 

SUBTOTAL $23,650.70 

XCEL MANAGEMENT SOLUTIONS 
1301 AIRPORT RD 
BEAVER, Wl/25813 226259 08/13/2019 Services $713.00 

SUBTOTAL $713.00 

XEROX CORPORATION 
PO BOX 802555 
CHICAGO, IL 60680-2555 226063 08/13/2019 Suppliers or vendors $647.01 

227392 08/23/2019 Suppliers or vendors $1,939.78 

227393 08/23/2019 Suppliers or vendors $566.20 

228333 09/06/2019 Suppliers or vendors $646.25 

229944 09/26/2019 Suppliers or vendors $1,495.72 

231019 10/11/2019 Suppliers or vendors $1,176.72 

SUBTOTAL $6,471.68 

XEROX FINANCIAL SERVICES 
PO BOX 202882 
DALLAS, TX 75320-2882 225422 08/02/2019 Services $1,566.56 

225423 08/02/2019 Services $1,029.76 

226139 08/13/2019 Services $2,678.67 

226140 08/13/2019 Services $950.00 

226141 08/13/2019 Services $2,336.45 

226759 08/19/2019 Services $583.00 

227514 08/23/2019 Services $4,117.64 

227515 08/23/2019 Services $702.14 

228410 09/06/2019 Services $2,518.22 

228411 09/06/2019 Services $584.38 

228412 09/06/2019 Services $1,029.76 

229514 09/20/2019 Services $588.50 

229515 09/20/2019 Services $4,846.79 

229516 09/20/2019 Services $950.00 
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XEROX FINANCIAL SERVICES 
PO BOX 202882 
DALLAS, TX 75320·2882 229517 09/20/2019 Services $2,336.45 

230009 09/26/2019 Services $2,538.75 

230010 09/26/2019 Services $702.14 

230649 10/07/2019 Services $945.00 

230650 10/07/2019 Services $1,132.74 

231113 10/11/2019 Services $1,871.47 

231114 10/11/2019 Services $3,674.21 

SUBTOTAL $37,682.63 

XYLEM DEWATERlNG SOLUTIONS, INC. 
OBA GODWIN PUMPS OF AMERICA, INC. 
26717 NETWORK PLACE 
CHICAGO, IL 60673-1267 225691 08/05/2019 Suppliers or vendors $10,250.00 

225692 08/05/2019 Suppliers or vendors $26,389.90 

227937 08/28/2019 Suppliers or vendors $4,104.00 

SUBTOTAL $40,743.90 

YOST DRILLING LLC 
POBOX598 
MT MORRIS, PA 15349 226594 08/13/2019 Services $404,132.72 

SUBTOTAL $404,132.72 

ZELLER ELECTRIC 
ZELLER TECHNOLOGIES, INC. 
4250 HOFFMEISTER AVE. 
ST. LOUIS, M063125 227890 08/28/2019 Suppliers or vendors $7,696.24 

SUBTOTAL $7,696.24 

ZHENGZHOU COAL MINING MACHINERY 
co 
N0.167, 9TH AVENUE 
ZHENGZHOU CITY 450016 
CHINA ACH 08/02/2019 Suppliers or vendors $482,404.00 

ACH 08/20/2019 Suppliers or vendors $517,688.00 

ACH 09/03/2019 Suppliers or vendors $482,404.00 

ACH 09/20/2019 Suppliers or vendors $517,688.00 

ACH 10/02/2019 Suppliers or vendors $482,404.00 

SUBTOTAL $2,482,588.00 

ZMJ AMERICA INC 
885 PITTSBURGH ROAD 
BUTLER, PA 16002 228160 08/28/2019 Suppliers or vendors $17,089.73 

228161 08/28/2019 Suppliers or vendors $66.92 

SUBTOTAL $17,156.65 

GRAND TOTAL $353,689,036.60 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 2, Question 4: Payments or other transfers of property made within 1 year before filing thcS case that benefited any insider 

Insider's name and address Relationship to debtor Total amount or value Dates Reasons for payment or 
transfer 

AMERICAN CENTURY Affiliate $2,153,125.90 12/21/2018-10/18/2019 lntercompany Cash 
MINERALS LLC Payment on beha f of 
211 NORTH BROADWAY SUITE American Energy 
2600 Corporation 
ST. LOUIS, MO 63102 

AMERICAN CENTURY Affiliate $7,913,333.19 12/21/2018 - 10/18/2019 lntercompany Cash 
TRANSPORT LLC Payment on behatf of 
211 N BROADWAY, SUITE 2600 American Energy 
ST. LOUIS, MO 63102 Corporation 

COAL RESOURCES, INC Affiliate $190,800.00 6/6/2019 lnteroompany Cash 
46226 NATIONAL ROAD Payment on behalf of 
ST. CLAIRSVILLE, OH 43950 Murray Kentucky Energy, 

Inc. 

COALFIELD CONSTRUCTION Affiliate $49,822.86 3/1/2019 • 9/20/2019 lntercompany Cash 
COMPANYLLC Payment on behalf of 
ONE METROPOLITAN SQUARE Murray Energy Corporation 
SUITE2600 
ST LOUIS, MO 63102 

COALFIELD CONSTRUCTION Affiliate $5,738.40 9/20/2019 lntercompany Cash 
COMPANY LLC Payment on behalf of 
ONE METROPOLITAN SQUARE UtahAmerican Energy, Inc. 
SU)TE2600 ~· 
ST LOUIS, MO 63102 

FORESIGHT COAL SALES LLC Affiliate $16,702,250.86 3/22/2019 - 10/18/2019 lntercompany Cash 
ONE METROPOLITAN SQUARE Payment on behalf of 
SUITE2600 American Energy 
ST LOUIS, MO 63102 Corporation 

FORESIGHT COAL SALES LLC Affiliate $29,592.76 3/22/2019 - 6/20/2019 lntercompany Cash 
ONE METROPOLITAN SQUARE Payment on behalf of 
SUITE 2600 KenAmerican Resources, 
ST LOUIS, MO 63102 Inc. 

FORESIGHT COAL SALES LLC Affiliate $4,622,106.00 3/29/2019 lntercompany Cash 
ONE METROPOLITAN SQUARE Payment on behalf of 
SUITE2600 Murray American Coal, 
ST LOUIS, MO 63102 Inc. 

FORESIGHT COAL SALES LLC Affiliate $50,443,594.06 11/30/2018 • 10/28/2019 lntercompany Cash 
ONE METROPOLITAN SQUARE Payment on behalf of The 
SUITE 2600 American Coal Company 
ST LOUIS, MO 63102 

FORESIGHT ENERGY LP Affiliate $3,769,690.40 9/30/2019 lntercompany Cash 
WILLIAMSON ENERGY LLC Payment on behalf of 
211 N BROADWAY,SUITE 2600 Murray American Coat, 
SAINT LOUIS, Ml 63102 Inc. 

FORESIGHT ENERGY LP Affiliate $66,949.25 3(1 /2019 · 10/18/2019 lnteroompany Cash 
WILLIAMSON ENERGY LLC Payment on behalf of 
211 N BROADWAY.SUITE 2600 UtahAmerican Energy, Inc. 
SAINT LOUIS, Ml 63102 

FORESIGHT ENERGY Affiliate $3,174,964.28 3/1/2019 - 10/1812019 lntercompany Cash 
SERVICES LLC Payment on behalf of 
211 N BROADWAY STE 2600 Murray American Coal, 
ST LOUIS, MO 63101 Inc. 
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Part 2, Question 4: Payments or other transfers of property made within 1 year before filing this case that benefited any insider 
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transfer 

JAVELIN GLOBAL Affiliate $265,380.24 12/28/2018 - 7/19/2019 lntercompany Cash 
COMMODITIES(UK)L TD Payment on behalf of 
MANNING HOUSE American Energy 
7 HOWICK PLACE Corporation 
LONDON LD SW1 P 1 BB 
UNITED KINGDOM 

JAVELIN GLOBAL Affiliate $36,422.05 11/21/2018 - 9/6/2019 lntercompany Cash 
COMMODITIES(UK)L TO Payment on behalf of 
MANNING HOUSE KenAmerican Resources, 
7 HOWICK PLACE Inc. 
LONDON LO SW1 P 1 BB 
UNITED KINGDOM 

JAVELIN GLOBAL Affiliate $4,226,544.01 11/15/2018 • 10/18/2019 lntercompany Cash 
COMMODITIES(UK)L TD Payment on behalf of 
MANNING HOUSE Murray American Energy, 
7 HOWICK PLACE Inc. 
LONDON LO SW1 P 1 BB 
UNITED KINGDOM 

JAVELIN GLOBAL Affiliate $244,857.80 11/16/2018 • 3/812019 lntercompany Cash 
COMMODITIES(UK)L TD Payment on behalf of The 
MANNING HOUSE American Coal Company 
7 HOWICK PLACE 
LONDON LO SW1 P 1 BB 
UNITED KINGDOM 

JAVELIN GLOBAL Affiliate $1,900.00 8/16/2019 lntercompany Cash 
COMMODITIES(UK)L TD Payment on behalf of The 
MANNING HOUSE Marion County Coal 
7 HOWICK PLACE Company 
LONDON LD SW1 P 1 BB 
UNITED KINGDOM 

JAVELIN GLOBAL Affiliate $28,632.38 8/16/2019 - 10/11/2019 lntercompany Cash 
COMMODITIES(UK)L TD Payment on behalf of The 
MANNING HOUSE Monongalia County Coal 
7 HOWICK PLACE Company 
LONDON LO SW1 P 1 BB 
UNITED KINGDOM 

JAVELIN GLOBAL Affiliate $388,430.75 11/5/2018 • 9/6/2019 lntercompany Cash 
COMMODITIES(UK)L TD Payment on behalf of 
MANNING HOUSE UtahAmerican Energy, Inc. 
7 HOWICK PLACE 
LONDON LO SW1 P 1 BB 
UNITED KINGDOM 

KENAMERICAN RESOURCES, Affiliate $470.79 8/15/2019 lntercompany Cash 
INC. Payment on behalf of 
46226 NATIONAL ROAD Western Kentucky Rail 
ST. CLAIRSVILLE, OH 43950 Loadout, LLC 

MURRAY KENTUCKY ENERGY, Affiliate $245,800.00 6/6/2019 lntercompany Cash 
INC. Payment on behalf of 
46226 NATIONAL ROAD Murray Kentucky Energy 
ST. CLAIRSVILLE, OH 43950 Services, Inc. 

MURRAY METALLURGICAL Affiliate $1,000,000.00 10/16/2019 tntercompany Cash 
COAL PROPERTIES, LLC Payment on behalf of 
46226 NATIONAL ROAD Murray Energy Corporation 
ST. CLAIRSVILLE, OH 43950 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 2, Question 4: Payments or other transfers of property made within 1 year before filing this case that benefited any insider 

"11ldar's name and address Relatlonshlp to debtor 

OHIO VALLEY RESOURCES, Affiliate 
INC. 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

THE AMERICAN COAL Affiliate 
COMPANY 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

THE AMERICAN COAL Affiliate 
COMPANY 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

THE AMERICAN COAL Affiliate 
COMPANY 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

THE MUHLENBERG COUNTY Affiliate 
COAL COMPANY, LLC 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

THE MUHLENBERG COUNTY Affiliate 
COAL COMPANY, LLC 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

THE MUHLENBERG COUNTY Affiliate 
COAL COMPANY, LLC 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

THE MUHLENBERG COUNTY Affiliate 
COAL COMPANY, LLC 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

THE WESTERN KENTUCKY 
COAL COMPANY, LLC 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

THE WESTERN KENTUCKY 
COAL COMPANY, LLC 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

THE WESTERN KENTUCKY 
COAL COMPANY, LLC 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

Affiliate 

Affiliate 

Affiliate 

THOROUGHBRED RESOURCES Affiliate 
LP 
3033 E 1ST AVE STE 837 
DENVER, CO 80206 

WESTERN KENTUCKY Affiliate 
CONSOLIDATED RESOURCES, 
LLC 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

Total amount or value Dates 

$55,000.00 6/6/2019 

$1,054,555.45 11/30/2018 

$3,716,295.50 11/30/2018 

$1,395,563.07 11/30/2018 • 12/3/2018 

$2,905.21 4/30/2019 • 9/20/2019 

$132,557.12 1/25/2019 • 9/20/2019 

$3,176.12 7/1/2019 • 7/25/2019 

$266.55 6/6/2019 

$14,971.92 1/2512019 • 7/12/2019 

$235,791.55 1/25/2019 • 9/20/2019 

$270.74 9/20/2019 

$1,650,000.00 12/31/2018-9/30/2019 

$6,280,704.83 4/30/2019 • 9/20/2019 

Page 3 of 12 

Reasons for payment or 
transfer 

lntercompany Cash 
Payment on behalf of 
Murray Kentucky Energy, 
Inc. 

lntercompany Cash 
Payment on behalf of 
American Energy 
Corporation 

lntercompany Cash 
Payment on behalf of 
Murray American Coal, 
Inc. 

lntercompany Cash 
Payment on behalf of 
Murray Energy Corporation 

lntercompany Cash 
Payment on behalf of 
KenAmerican Resources, 
Inc. 

lntercompany Cash 
Payment on behalf of 
Murray American Energy, 
Inc. 

lntercompany Cash 
Payment on behalf of 
Murray Energy Corporation 

lntercompany Cash 
Payment on behalf of 
Murray Equipment & 
Machine, Inc. 

lntercompany Cash 
Payment on behalf of 
KenAmerican Resources, 
Inc. 

lntercompany Cash 
Payment on behalf of 
Murray American Energy, 
Inc. 

lntercompany Cash 
Payment on behalf of 
Murray Equipment & 
Machine, Inc. 

lntercompany Cash 
Payment on behalf of 
KenAmerican Resources, 
Inc. 

lntercompany Cash 
Payment on behalf of 
KenAmerican Resources, 
Inc. 
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WESTERN KENTUCKY Affiliate $649.45 6/6/2019 - 9/6/2019 lntercompany Cash 
CONSOLIDATED RESOURCES, Payment on behalf of 
LLC Murray American Coal, 
46226 NATIONAL ROAD Inc. 
ST. CLAIRSVILLE, OH 43950 

WESTERN KENTUCKY Affiliate $264,730.20 6/28/2019 lntercompany Cash 
CONSOLIDATED RESOURCES, Payment on behalf of 
LLC Murray Energy Corporation 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE. OH 43950 

WESTERN KENTUCKY Affiliate $9,940.00 1/25/2019 lntercompany Cash 
RESOURCES, LLC Payment on behalf of Coal 
46226 NATIONAL ROAD Resources, Inc. 
ST. CLAIRSVILLE, OH 43950 

WESTERN KENTUCKY Affiliate $280,128.73 1/25/2019 - 9/20/2019 lntercompany Cash 
RESOURCES, LLC Payment on behalf of 
46226 NATIONAL ROAD KenAmerican Resources, 
ST. CLAIRSVILLE, OH 43950 Inc. 

WESTERN KENTUCKY Affliate $2,692.93 6/6/2019 lntercompany Cash 
RESOURCES, LLC Payment on behalf of 
46226 NATIONAL ROAD Murray Equipment & 
ST. CLAIRSVILLE, OH 43950 Machine, Inc. 

CORPORATE AVIATION Affiliate $18,893.78 11/2018 Corporate 
SERVICES, INC. Plane/Helicopter 
46226 NATIONAL ROAD Administrative Expenses 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $28,054.76 11/2018 Corporate 
SERVICES, INC. Plane/Helicopter Overhead 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $63,457.50 11/2018 Corporate 
SERVICES, INC. Plane/Helicopter Payroll 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $135,083.47 11/2018 Corporate 
SERVICES. INC. Plane/Helicopter Supply 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Allil;.a,te $25,766.43 12/2018 Corporate 
SERVICES, INC. Plane/Helicopter 
46226 NATIONAL ROAD Administrative Expenses 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $22,761.71 12/2018 Corporate 
SERVICES, INC. Plane/Helicopter Overhead 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $108,185.26 12/2018 Corporate 
SERVICES, INC. Plane/Helicopter Payroll 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $97,329.28 12/2018 Corporate 
SERVICES, INC. Plane/Helicopter Supply 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 
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CORPORATE AVIATION Affiliate $13,787.59 01/2019 Corporate 
SERVICES, INC. Plane/Helicopter 
46226 NATIONAL ROAD Administrative Expenses 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $34,608.84 01/2019 Corporate 
SERVICES, INC. Plane/Helicopter Overhead 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $33,958.85 01/2019 Corporate 
SERVICES, INC. Plane/Helicopter Payroll 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $149,948.25 01/2019 Corporate 
SERVICES, INC. Plane/Helicopter Supply 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $35,236.84 02/2019 Corporate 
SERVICES, INC. Plane/Helicopter 
46226 NATIONAL ROAD Administrative Expenses 

· ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $54,993.50 02/2019 Corporate 
SERVICES, INC. Plane/Helicopter Overhead 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $76,395.96 02/2019 Corporate 
SERVICES, INC. Plane/Helicopter Payroll 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $218,797.01 02/2019 Corporate 
SERVICES, INC. Plane/Helicopter Supply 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $28,754.22 03/2019 Corporate 
SERVICES, INC. Plane/Helicopter 
46226 NATIONAL ROAD Administrative Expenses 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $21,976.82 03/2019 Corporate 
SERVICES, INC. Plane/Helicopter Overhead 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $64,857.50 03/2019 Corporate 
SERVICES, INC. Plane/Helicopter Payroll 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $203,477.01 03/2019 Corporate 
SERVICES, INC. Plane/Helicopter Supply 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $15,111.28 04/2019 Corporate 
SERVICES, INC. Plane/Helicopter 
46226 NATIONAL ROAD Administrative Expenses 
ST CLAIRSVILLE, OH 43950 
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CORPORATE AVIATION Affiliate $8,346.39 04/2019 Corporate 
SERVICES, INC. Plane/Helicopter Overhead 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $64,857.50 04/2019 Corporate 
SERVICES, INC. Plane/Helicopter Payroll 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $158,964.25 04/2019 Corporate 
SERVICES, INC. Plane/Helicopter Supply 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $28,485.64 05/2019 Corporate 
SERVICES, INC. Plane/Helicopter 
46226 NATIONAL ROAD Administrative Expenses 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $20,817.62 05/2019 Corporate 
SERVICES, INC. Plane/Helicopter Overhead 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORA TE AVIATION Affiliate $64,857.50 05/2019 Corporate 
SERVICES, INC. Plane/Helicopter Payroll 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $292,382.06 05/2019 Corporate 
SERVICES, !NC. Plane/Helicopter Supply 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $27,698.86 06/2019 Corporate 
SERVICES. INC. Plane/Helicopter 
46226 NATIONAL ROAD Administrative Expenses 
ST CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $29,776.25 06/2019 Corporate 
SERVICES, INC. Plane/Helicopter Overhead 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $75,839.56 06/2019 Corporate 
SERVICES, INC. Plane/Helicopter Payroll 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $159,441.92 06/2019 Corporate 
SERVICES, INC. Plane/Helicopter Supply 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 439:50 

CORPORATE AVIATION Affiliate $28,356.18 07/2019 Corporate 
SERVICES, INC. Plane/Helicopter 
46226 NATIONAL ROAD Administrative Expenses 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $35,929.79 07/2019 Corporate 
SERVICES, INC. Plane/Helicopter Overhead 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 
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CORPORATE AVIATION Affiliate $68,516.66 07/2019 Corporate 
SERVICES, INC. Plane/Helicopter Payroll 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $79°,691.36 07/2019 Corporate 
SERVICES, INC. Plane/Helicopter Supply 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $41,196.27 08/2019 Corporate 
SERVICES, INC. Plane/Helicopter 
46226 NATIONAL ROAD Administrative Expenses 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $20,672.94 08/2019 Corporate 
SERVICES, INC. Plane/Helicopter Overhead 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $68,516.66 08/2019 Corporate 
SERVICES, INC. Plane/Helicopter Payroll 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $150,572.19 08/2019 Corporate 
SERVICES, INC, Plane/Helicopter Supply 
46226 NATIONAL ROAD Costs 
ST, CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $45,305.16 09/2019 Corporate 
SERVICES, INC. Plane/Helicopter 
46226 NATIONAL ROAD Administrative Expenses 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $20,176.92 09/2019 Corporate 
SERVICES, INC. Plane/He! copter Overhead 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $70,183.33 09/2019 Corporate 
SERVICES, INC. Plane/Hel copter Payro I 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $187,652.27 09/2019 Corporate 
SERVICES, INC. Plane/Helicopter Supp'y 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $21,675.96 10/2019 Corporate 
SERVICES, INC. Plane/Hellcopter 
46226 NATIONAL ROAD Administrative Expenses 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $20,142.09 10/2019 Corporate 
SERVICES, INC. Plane/Helicopter Overhead 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

CORPORATE AVIATION Affiliate $59,350.00 10/2019 Corporate 
SERVICES, INC. Plane/Helicopter Payroll 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

Page 7 of 12 

297 of 370 



R04210

Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 298 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 
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transfer 

CORPORATE AVIATION Affiliate $116,208.29 10/2019 Corporate 
SERVICES, INC. Plane/Helicopter Supply 
46226 NATIONAL ROAD Costs 
ST. CLAIRSVILLE, OH 43950 

COX, MARK Director $50,000.00 10/28/2019 Director Fees 
680 LEGENDS CREST DRIVE 
FRANKLIN, TN 37069 

FAYNE, HENRY Director $260,000.00 11/20/2018- 10/28/2019 Director Fees 
(ADDRESS ON FILE) 

HARRISON, JEREMY J. Chief Accounting Officer $337.50 10/31/2018 - 10/25/2019 Group Term Life 
(ADDRESS ON FILE) 

HARRISON, JEREMY J. Chief Accounting Officer $370,416.88 10/31/2018 - 10/25/2019 Regular Wages 
{ADDRESS ON FILE) 

HARRISON, JEREMY J. Chief Accounting Officer $840.12 11/15/2018 - 10/15/2019 Cell Phone Stipend 
{ADDRESS ON FILE) 

HARRISON, JEREMY J. Chief Accounting Officer $14,400.00 11/15/2018 - 10/15/2019 Vehicle Allowance 
(ADDRESS ON FILE) 

HARRISON, JEREMY J. Chief Accounting Officer $87,500.00 11/16/2018-10/16/2019 Mine Performance 
(ADDRESS ON FILE) Program 

HARRISON, JEREMY J. Chief Accounting Officer $7,903.99 11/26/2018- 10/28/2019 Travel Expenses 
(ADDRESS ON FILE) 

HARRISON, JEREMY J. Chief Accounting Officer $3,030.35 12/21/2018- 10/22/2019 Travel I Expense 
{ADDRESS ON FILE) Reimbursement 

HARRISON, JEREMY J. Chief Accounting Officer $24,108.30 01/15/2019 Deferred Comp 2017 
{ADDRESS ON FILE) 

HARRISON, JEREMY J. Chief Accounting Officer $37,349.77 01/15/2019 Deferred Comp 2018 
{ADDRESS ON FILE) 

HARRISON, JEREMY J . Chief Accounting Officer $32,666.67 01/15/2019 Second Salary Bonus 
{ADDRESS ON FILE) 

HARRISON, JEREMY J. Chief Accounting Officer $5,894.29 01/15/2019 - 03/15/2019 401k ER Match 
(ADDRESS ON FILE) 

HARRISON, JEREMY J Chief Accounting Officer $14,134.62 01/31/2019 Vacation Balance Payout 
(ADDRESS ON FILE) 

LAWSON, GENERAL RICHARD Director $198,000.00 11/20/2018 - 10/28/2019 Director Fees 
L. 
(ADDRESS ON FILE) 

MCKOWN, MICHAEL 0. Secretary, SVP Law & $1,713.66 10/29/2018 · 10/28/2019 Cell Phone Use 
(ADDRESS ON FILE) Admin stration 

MCKOWN, MICHAEL 0. Secretary, SVP Law & $14,400.00 11/02/2018- 10/04/2019 Vehicle Allowance 
(ADDRESS ON FILE) Administration 

MCKOWN, MICHAEL 0 . Secretary, SVP Law & $19,669.18 11/02/2018 -10/11/2019 Travel / Expense 
(ADDRESS ON FILE) Administration Reimbursement 

MCKOWN, MICHAEL 0 . Secretary, SVP Law & $25,604.65 11/02/2018 -10/25/2019 401 k ER Match 
(ADDRESS ON FILE) Administration 

MCKOWN, MICHAEL 0 . Secretary, SVP Law & $4,747.95 11/02/2018 • 10/25/2019 Group Term life 
(ADDRESS ON FILE) Administration 

MCKOWN, MICHAEL 0 Secretary, SVP Law & $548,640.60 11/02/2018 • 10/25/2019 Regular Wages 
(ADDRESS ON FILE) Administration 

MCKOWN, MICHAEL 0 . Secretary, SVP Law & $76,699.40 11/07/2018 - 10/28/2019 Travel Expenses 
(ADDRESS ON FILE) Administration 
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MCKOWN, MICHAEL 0. Secretary, SVP Law & $96,250.00 11/16/2018 · 10/16/2019 Mine Performance 
(ADDRESS ON FILE) Administration Program 

MCKOWN, MICHAEL 0. Secretary, SVP Law & $64,253.99 01115/2019 Deferred Comp 2017 
(ADDRESS ON FILE) Administration 

MCKOWN, MICHAEL 0. Secretary, SVP Law & $66,979.48 01/15/2019 Deferred Comp 2018 
(ADDRESS ON FILE) Administration 

MCKOWN, MICHAEL 0. Secretary, SVP Law & $51,500.00 01/15/2019 Second Salary Bonus 
(ADDRESS ON FILE) Administration 

MCKOWN, MICHAEL O. Secretary, SVP Law & $29,711.54 01/25/2019 Vacation Balance Payout 
(ADDRESS ON FILE) Administration 

MOORE, ROBERT D. President. CEO, and CFO $1,980.83 10/29/2018-10/28/2019 Cell Phone Use 
(ADDRESS ON FILE) 

MOORE, ROBERT D. President, CEO, and CFO 
(ADDRESS ON FILE) 

$562.50 10/31/2018 • 10/25/2019 Group Term Life 

MOORE, ROBERT D. President. CEO, and CFO $9,791,670.50 10/31/2018-10/25/2019 Regular Wages 
(ADDRESS ON FILE) 

MOORE. ROBERT D. President, CEO, and CFO $14,400.00 11/15/2018 -10/15/2019 Vehicle Allowance 
(ADDRESS ON FILE) 

MOORE, ROBERT D. President. CEO, and CFO $96,250.00 11/16/2018 - 10/16/2019 Mine Performance 
(ADDRESS ON FILE) Program 

MOORE, ROBERT D. President, CEO, and CFO $7,797.80 01/11/2019 -10/25/2019 Travel I Expense 
(ADDRESS ON FILE) Reimbursement 

MOORE, ROBERT D. President, CEO, and CFO $405,789.89 01/15/2019 Deferred Comp 2017 
(ADDRESS ON FILE) 

MOORE, ROBERT D. President, CEO, and CFO $666,960.23 01/15/2019 Deferred Comp 2018 
(ADDRESS ON FILE) 

MOORE, ROBERT D . President CEO, and CFO $4,200,000.00 12/28/2018 Retention Bonus 
(ADDRESS ON FILE) 

MOORE, ROBERT D . President, CEO, and CFO $13,300.00 01/15/2019 401 k ER Match 
(ADDRESS ON FILE) 

MURRAY, BRENDAL. Assistant to President & $52,083.50 10/31/2018 - 10/28/2019 Regular Wages 
(ADDRESS ON FILE) Chairman 

MURRAY, BRENDAL. Assistant to President & $6,000.00 09/06/2019 Land Lease 
(ADDRESS ON FILE) Chairman 

MURRAY, JONATHAN R. Asst to the President-MA Tl $756. 72 10129/2018 - 10/28/2019 Cell Phone Use 
(ADDRESS ON FILE) 

MURRAY, JONATHAN R. Asst to the President-MA Tl $6,163.75 10/31/2018 -10/25/2019 401 k ER Match 
(ADDRESS ON FILE) 

MURRAY, JONATHAN R. Asst to the President-MA Tl 
(ADDRESS ON FILE) 

$525.00 10/31/2018 -10/25/2019 Group Term Life 

MURRAY, JONATHAN R. Asst to the President-MATI $205,458.38 10/31/201B • 10/25/2019 Regular Wages 
(ADDRESS ON FILE) 

MURRAY, KELLY Spouse of Robert Edward $714.34 10/29/2018 • 10/28/2019 Cell Phone Use 
(ADDRESS ON FILE) Murray 

MURRAY,ROBERTEDWARD EVP-Marketing and Sales $1,567.52 10/2912018 -10/28/2019 Cell Phone Use 
(ADDRESS ON FILE) 

MURRAY, ROBERT EDWARD EVP-Marketing and Sales 
(ADDRESS ON FILE} 

$562.50 10/31/2018 • 10/2512019 Group Term Life 

MURRAY, ROBERT EDWARD EVP-Marketing and Sales $505,833.49 10/31/2018 • 10/25/2019 Regular Wages 
(ADDRESS ON FILE} 
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MURRAY,ROBERTEDWARD EVP-Markeling and Sales $11,602.89 11/02/2018 - 10/24/2019 Travel Expenses 
(ADDRESS ON FILE) 

MURRAY,ROBERTEDWARD EVP-Markeling and Sales $14,400.00 11/15/2018 -10/15/2019 Vehicle Allowance 
(ADDRESS ON FILE) 

MURRAY, ROBERT EDWARD EVP-Markeling and Sales $80,820.88 11/1512018 -10/22/2019 Travel I Expense 
(ADDRESS ON FILE) Reimbursement 

MURRAY, ROBERTEDWARD EVP-Marketing and Sales $79,442.00 11116/2018 - 10/16/2019 Mine Performance 
(ADDRESS ON FILE) Program 

MURRAY. ROBERT EDWARD EVP-Marketing and Sales $50,049.58 01/15/2019 Deferred Comp 2017 
(ADDRESS ON FILE) 

MURRAY, ROBERT EDWARD EVP-Marketing and Sales $53,356.82 01/15/2019 Deferred Comp 2018 
(ADDRESS ON FILE) 

MURRAY,ROBERTEDWARD EVP-Marketing and Sales $48,000.00 0111512019 Second Salary Bonus 
(ADDRESS ON FILE) 

MURRAY, ROBERT EDWARD EVP-Marketing and Sales $7,252.11 01/15/2019 - 02/2012019 401k ER Match 
(ADDRESS ON FILE) 

MURRAY,ROBERTEDWARD EVP-Marketing and Sales $9,230.77 01131/2019 Vacation Balance Payout 
(ADDRESS ON FILE) 

MURRAY, ROBERT EDWARD EVP-Marketing and Sales $4,000.00 02/01/2019 So'd A TV to company 
(ADDRESS ON FILE) 

MURRAY,ROBERTEUGENE Chairman of the Board-Murray $9,716.52 10/29/2018 • 10/28/2019 Country Club Membership 
(ADDRESS ON FILE) Energy Corporation 

MURRAY,ROBERTEUGENE Chairman of the Board-Murray $3,954.27 10/29/2018 • 10/2812019 Frontier lnternet/Telev1sion 
(ADDRESS ON FILE) Energy Corporation 

MURRAY,ROBERTEUGENE Chairman of the Board-Murray $301.59 10/29/2018 - 10/2812019 Home Office Expenses 
(ADDRESS ON FILE) Energy Corporation 

MURRAY,ROBERTEUGENE Chairman of the Board-Murray $2.702 73 10/29/2018 -10/28/2019 Cell Phone Use 
(ADDRESS ON FILE) Energy Corporation 

MURRAY,ROBERTEUGENE Chairman of the Board-Murray $83,289.97 10/31/2018-10/25/2019 Travel / Expense 
(ADDRESS ON FILE) Energy Corporation Reimbursement 

MURRAY,ROBERTEUGENE Chairman of the Board-Murray $26,452.50 10/31/2018 -10128/2019 Wildlife Investigation 
(ADDRESS ON FILE) Energy Corporation related to private residence 

MURRAY.ROBERT EUGENE Chairman of the Board-Murray $14,062,500.00 10/31/2018-10/28/2019 Regular Wages 
(ADDRESS ON FILE) Energy Corporation 

MURRAY,ROBERTEUGENE Chairman of the Board-Murray $15,000.00 10/31/2018 • 10128/2019 Vehicle Allowance 
(ADDRESS ON FILE) Energy Corporation 

MURRAY,ROBERTEUGENE Chairman of the Board-Murray $12,371.73 11101/2018-10/01/2019 Comcast 
(ADDRESS ON FILE) Energy Corporation Internet/Television 

MURRAY.ROBERT EUGENE Chairman of the Board-Murray $3,631.47 11/02/2018 -10/11/2019 Car Service 
(ADDRESS ON FILE) Energy Corporation 

MURRAY, ROBERT EUGENE Chairman of the Board-Murray $2,091.38 11/08/2018 Cemetery Landscaping 
(ADDRESS ON FILE) Energy Corporation 

MURRAY, ROBERT EUGENE Chairman of the Board-Murray $1,137,500.00 12/31/2018-03/29/2019 Interest on note 
(ADDRESS ON FILE) Energy Corporation 

MURRAY,ROBERTEUGENE Chairman of the Board-Murray $700.00 01/14/2019 Cottage Expenses 
(ADDRESS ON FILE) Energy Corporation 

MURRAY, RYAN M. Vice President-Operations $1, 148.82 10/29/2018 - 10/28/2019 Cell Phone Use 
(ADDRESS ON FILE) 

MURRAY, RYAN M. Vice President-Operations $375.00 10/31/2018 • 10125/2019 Group Term Life 
(ADDRESS ON FILE) 
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MURRAY, RYAN M. Vice President-Opera! ons $629,229.50 10/31/2018 • 10/25/2019 Regular Wages 
(ADDRESS ON FILE) 

MURRAY, RYAN M. Vice President-Opera! ons $85,978.24 11/08/2018 · 09/06/2019 Travel I Expense 
(ADDRESS ON FILE) Reimbursement 

MURRAY, RYAN M. Vice President-Operations $14,400.00 11/15/2018 • 10/15/2019 Vehicle Allowance 
(ADDRESS ON FILE) 

MURRAY, RYAN M. Vice President-Operations $96,250.00 11/16/2018 - 10/16/2019 Mine Perfonmance 
(ADDRESS ON FILE) Program 

MURRAY, RYAN M. Vice President-Operations $62,563.09 01/15/2019 Deferred Comp 2017 
(ADDRESS ON FILE) 

MURRAY, RYAN M. Vice President-Operations $65,262.06 01/15/2019 Deferred Comp 2018 
(ADDRESS ON FILE} 

MURRAY, RYAN M. Vice President-Operations $59,650.00 01/15/2019 Second Salary Bonus 
(ADDRESS ON FILE} 

MURRAY, RYAN M. Vice President-Operations $9,500.02 01/15/2019 - 03/15/2019 401 k ER Match 
(ADDRESS ON FILE) 

PICCOLINI, PAUL B. V.P. Human Resources and $2.430.51 10/29/2018 10/28/2019 Cell Phone Use 
(ADDRESS ON FILE) Employee Relations 

PICCOLINI, PAUL B. V.P. Human Resources and $433,562.62 10/31/2018 - 10/25/2019 Regular Wages 
(ADDRESS ON FILE) Employee Relations 

PICCOLINI, PAUL B. V.P. Human Resources and $2,543.53 11/09/2018 - 10/25/2019 Travel/ Expense 
(ADDRESS ON FILE) Employee Relations Reimbursement 

PICCOLINI, PAUL B. V.P. Human Resources and $14.400.00 11/15/2018 • 10/15/2019 Vehicle Allowance 
(ADDRESS ON FILE) Emp'oyee Relations 

PICCOLINI, PAUL B. V.P. Human Resources and $87,626.00 11/16/2018 • 10/16/2019 Mine Performance 
(ADDRESS ON FILE) Employee Relations Program 

PICCOLINI, PAUL B. V.P. Human Resources and $7,640.03 12/19/2018 • 10/05/2019 Travel Expenses 
(ADDRESS ON FILE) Employee Relations 

PICCOLINI, PAUL B. V.P. Human Resources and $47,345.24 01/15/2019 Deferred Comp 2017 
(ADDRESS ON FILE) Employee Relations 

PICCOLINI, PAUL B. V.P. Human Resources and $48,093.84 01/15/2019 Deferred Comp 2018 
(ADDRESS ON FILE) Employee Relations 

PICCOLINI, PAUL B. V.P. Human Resources and $36,050.00 01/15/2019 Second Salary Bonus 
(ADDRESS ON FILE) Employee Relations 

PJCCOLINI, PAUL B. V.P. Human Resources and $2,475.00 01/15/2019 Group Term Life 
(ADDRESS ON FILE) Employee Relations 

PICCOLINI, PAUL B. V.P. Human Resources and $7,013.40 01/15/2019 - 03/15/2019 401 k ER Match 
(ADDRESS ON FILE) Employee Relations 

PJCCOLINI, PAUL B. V.P. Human Resources and $11,785.58 01/31/2019 Vacation Balance Payout 
(ADDRESS ON FILE) Employee Relations 

TURNER JR., JAMES R. Sen or Vice President $3,392.86 10/29/2018 • 10/28/2019 Cell Phone Use 
(ADDRESS ON FILE) 

TURNER JR., JAMES R. Sen or Vice President 
(ADDRESS ON FILE) 

$375.00 10/31/2018 - 10/25/2019 Group Term Life 

TURNER JR., JAMES R. Senior Vice Presfdent 
(ADDRESS ON FILE) 

$577,542.00 10/31/2018 - 10/25/2019 Regular Wages 

TURNER JR., JAMES R. Senior Vice President $14,400.00 11/15/2018 • 10/15/2019 Vehicle Allowance 
(ADDRESS ON FILE) 

TURNER JR., JAMES R. Senior Vice Pres1dent $9,941.50 11/15/2018 -10/22/2019 Travel/ Expense 
(ADDRESS ON FILE) Reimbursement 
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Part 2, Question 4: Payments or other transfers of property made within 1 year before filing this case that benefited any insider 

Insider's name and address Relationship to debtor Total amount or value Dates Reasons for payment or 
transfer 

TURNER JR., JAMES R. Senior Vice President $96,250.00 11/16/2018 - 10/16/2019 Mine Performance 
(ADDRESS ON FILE) Program 

TURNER JR .. JAMES R. Senior Vice President $24,172.33 12/03/2018 -10/02/2019 Travel Expenses 
(ADDRESS ON FILE) 

TURNER JR., JAMES R. Senior Vice President $55,054.72 01/15/2019 Deferred Comp 2017 
(ADDRESS ON FILE) 

TURNER JR., JAMES R. Senior Vice President $60,193.16 01/15/2019 Deferred Comp 2018 
(ADDRESS ON FILE) 

TURNER JR, JAMES R. Senior Vice President $54,100.00 01/15/2019 Second Salary Bonus 
(ADDRESS ON FILE) 

TURNER JR.. JAMES R. Senior Vice President $5,792.69 01/15/2019 401k ER Match 
(ADDRESS ON FILE) 

TURNER JR., JAMES R. Senior Vice President $8,323.08 01/31/2019 Vacation Balance Payout 
(ADDRESS ON FILE) 
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Part 2, Question 4: Payments or other transfer of property made within l year before filing this case that benefited any insider 

Debtor Account Description. Due (to)/from 10/31/2018 10/31/2019 
Balance BalllllCe 

Amcoal HoldinRs, Inc. Mwra\> EnerRY Corporation $5,225 SS,225 
Amcoal Holdings, Inc. The American Coal Company 43,572,318 44,809,818 
Amcoal Holdin11s, Inc. The American Coal Sales Company (43,572,318) (44,697,318) 
American Compliance Coal, Inc. Mwrav Energy Corporation 607,558 607,SSS 
American Energy Comoration American Eouipment & Machine, Inc. (3,741,151) (5,628,592' 
American Energy Corporation American Mine Services, Inc. (5,294,070) (12,574,047) 
American EnerRY Corporation American Natural Gas, Inc. (44,359) (73,869) 
American Energy Corporation Anchor Lonawall & Rebuild, Inc. (982,228) (1,402,134) 
American Energy CoJJ)oration Canterburv Coal Company (2,100) (2,100) 
American Enen,v Corooration Chaszrin Executive Office, L.L.C. (1,042) (1,042) 
American Enen,v Corporation Coal Resources, Inc. 33,663,571 63,124,907 
American Enen,v Corporation Comorate Aviation Services, Inc. (720,534) (885,185] 
American Enervv Corooration Foresight Energy, LP and subsidiaries 0 (65,277,311) 
American Enen,v Corporation Javelin Global Commodities 6,771,328 20,354 
American Energy Corporation Kanawha Transportation Center, Inc. 72,378 108,323 
American Energy Corporation KeoAmerican Resources, Inc. 866,517 787,915 
American EnerRY Comoratioo Maple Creek Mining, Inc. (107,085) (107,085) 
American Energy Comoration Mon Valley Transportation Center, Inc. (985,977) 3,015,585 
American Enerl!Y Comoration Mwray American Coal Inc. (2,057,355) (2,406,596] 
American Energy Comoratioo Mwray American Enel'l!Y, Inc. (2,753,392) (2,023,283) 
American Energy CoJJ>oration Mwrav American River Towing, Inc. (201,280) (248,326) 
American Enerl!Y Corooration Mwray American Transportation, Inc. 0 l,947 
American Energy Corporation Mwray Energy Corporation l ,254,985,498 1,948,J I 5,234 
American Energy Corporation Murray Equipment & Machine, Inc. (157,202) (1,971,196) 
American Enerl!Y Corooration Murray Keystone Processing, Inc. (127,258) (127,258) 
American Enel'l!Y Corporation MWTBy Maple Eagle Coal, LLC. 0 1,466,852 
American Energy CoJJ>oration Murray Oak Grove Coal, LLC. 0 791 
American Enerl!Y Corooration Mwray South America, Inc. 592,028 592,028 
American Enel'l!Y Corporation Ohio Valley Resources, Inc. (2,922,098) (5,333,776) 
American Energy Corporation OhioAmerican Enen,v, Inc. 3,021,552 3,329,400 
American Energy Corporation TDK Coal Sales, Inc. (17,4ll) (17,411) 
American Enen,v Comoration The American Coal Company (18,506,415) (20,457,810) 
American Energy Corporation Toe American Coal Sales Company (33,245,237) (49,844,055) 
American Enen,v Cornoration The Harrison County Coal Company (9,430) (1,500,058) 
American Enen,v Comoration The Marion County Coal Company (2,045,645) (80,030,656 
American Enen,v Corporation The Marshall County Coal Company (396,315,942) (684,755,600) 
American Enen,v Cornoration The Monongalia County Coal Company 37,791 (73,652,178) 
American Enerav Corooration The Ohio County Coal Company (157,408,421) (390,00 l ,084) 
American Energy-Corporation The Ohio Valley Coal Company (I 0,684, 134) (25,668,997) 
American Energy Corporation The Ohio Valley Transloading Co. (79,994) (224,754) 
American Enen,v Corooration The Washinllton County Coal Company 252 252 
American Eoen,v Cornoration Umco Enerl!Y, Inc. (117,607) (117,607 
American Enerl!Y Cornoration UtahAmerican Enen,v, Inc. 6,481 25,293 
American Enerl!Y Corooration West Virginia Resources, Inc. (156,192) (156,192) 
American Equipment & Machine, Inc. American Enc~ Corporation 3,741,151 5,628,592 
American Equipment & Machine, Inc. American Mine Services, Inc. 2,388,307 2,717,628 
American t;auipment & Machine, Inc. Anchor Longwall & Rebuild, Inc. (3,589) (3,589) 
American Equipment & Machirle, Inc. Coal Resources, Inc. (43,549) 262,987 
American Equipment & Machine, Inc. Foresight Energy, LP and subsidiaries 121,111 58,620 
American Eauioment & Machine, Inc. Kanawha Transportation Center, Inc. 0 0 
American Equipment & Machine, Inc. KenAmerican Resources, Inc. 503,923 523,437 
American Equipment & Machine, Inc. Mon Valley Transportation Center, Inc. 0 73 
American Eauiomenl & Machine, Inc. Mwray American Coal Inc. 454 1,230 
American Equipment & Machine, Inc. Mwrav American Energy, Inc. (140,099) (203,760) 
American Equipment & Machine, Inc. MWTBy Energy Corporation (95,581,097) (118,983,025) 
American Equipment & Machine, Inc. Mwray Equipment & Machine, Inc. 960,595 1,016,299 
American Equipment & Machine, Inc. Mwrav Oak Grove Coal, LLC. 0 838,735 
American Equipment & Machine, Inc. The American Coal Company 853,030 853,846 
American Eauioment & Machine, Inc. The American Coal Sales Company 0 (l54) 
American EQuioment & Macliine, Inc. The Franklin County Coal Company 7,571 7,571 
American EQuipment & Machine, Inc. The Harrison County Coal Company 1,325,677 2,987,235 
American Eauioment & Machine, Inc. The Marion County Coal Company 6,473,473 8,019,036 
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Net Change 

$0 
1,237,500 

(1,125,000 

0 
(1,887,441) 
(7,279,978) 

(29,510) 
(419,906) 

0 
0 

29,461 ,336 
(164,652) 

(65,277,311) 
(6,750,974) 

35,945 
(78,602) 

0 
4,001 ,562 
(349,241) 

730,110 
(47,046 

1,947 
693,329,735 
(1,813,994) 

0 
1,466,852 

791 
0 

(2,411,678) 
307,847 

0 
(1,951,395) 

(16,598,818) 
(1,490,628) 

(77,985,01 I) 
(288,439,658) 

(73,689,968) 
(232,592,663) 

(14,984,863) 
(144,760) 

0 
0 

18,812 
0 

1,887,441 
329,321 

0 
306,536 
(62,491 

0 
19,515 

73 
776 

(63,661) 
(23,40 l ,927) 

55,105 
838,735 

816 
(154) 

0 
l,661,557 
1,545,563 
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Part 2, Question 4: Payments or other transfer of property made within I year before filing this case that benefited any insider 

Debtor Acco11nt Description - Due- {to )/from 10/31/2018 10/31/2019 
Balance Balance 

American Eauipment & Machine, Inc. The Marshall County Coal Company 6,170,503 7,823,790 

American Equipment & Machine, Inc. The Monongalia C-ouatv Coal Comoanv 3,160,497 4,479,850 

American EQuipment & Machine, Inc. The Ohio Countv Coal Comoanv 4,417,479 13,362,893 

American Eauipment & Machine, Inc. The Ohio Valley Coal Company 224 224 

American Eauipment & Machine, Inc. UtahAmerican Enenzv, Inc. 3,054,187 8,429,387 

American Mine Services, Inc. American Enen,v Corporation 5,294,070 12,574,047 

American Mine Services, Inc. American Equipment & Machine, Inc. (2,388,307) (2,717,628) 

American Mine Services, Inc. American Natural Gas, Inc. (1,033) (3,825) 

American Mine Services, Inc. Anchor Lonl!Wall & Rebuild, Inc. (217,644) (337,287) 

American Mine Services, Inc. Coal Resources, Inc. 967,310 2,436,351 

American Mine Services, Inc. ForesilZht Enenzv, LP and subsidiaries 18,141 0 

American Mine Services, Inc. KenAmerican Resources, Inc. 40 40 

American Mine Services, Inc. Mon Valley Transoortation Center, Inc. (990,640) (1,838,928 

American Mine Services, Inc. Murray American Energy, Inc. (38,902) (39,622) 

American Mine Services, Inc. Murray Energy Corporation (13,959,507) (25,341,613) 

American Mine Services, Inc. MUl'llly Oak Grove Coal, LLC. 0 560,573 

American Mine Services, Inc. Ohio EnerKY Transoortation, Inc. (15,183) (15,183) 

American Mine Services, Inc. Pleasant Farms, Inc. (1,915) {5,689) 

American Mine Services, Inc. The American Coal Comnanv 421,308 421,308 

American Mine Services, Inc. The Harrison Couutv Coal Comnanv 523,461 898,873 
American Mine Services, Inc. The Marion County Coal Company 1,591,346 6,704,617 

American Mine Services, Inc. The Marshall County Coal Company 3,500,302 4,632,800 

American Mine Services, Inc. The Monongalia County Coal Company 1,265,345 2,023,513 

American Mine Services, Inc. The Ohio County Coal Company 948,052 1,590,926 

American Mine Services, Inc. The Ohio Valley Coal Comoanv (43,891) (106,371) 

American Mine Services, Inc. UtahAmerican Ene111V, Inc. 74,570 273,854 

American Natural Gas, Inc. American Energy Corporation 44,359 73,869 

American Natural Gas. Inc. American Mine Services, Inc.. 1,033 3,825 

American Natural Gas, Inc. Anchor LoollWall & Rebuild, Inc. 191 S12 

American Natural Gas, Inc. Coal Resources, Inc. (275,929) (530,435) 

American Natural Gas, Inc. Kanawha Transportation Center, Inc. (34) (34) 

American Natural Gas, Inc. Murray American Energy, Inc. (16,404) (16,617) 

American Natural Gas, Inc. Murray Energy Corporation (22,617,924) {23,358,273) 

American Natural Gas, Inc. Pleasant Farms, Inc. 12,270 12,435 

American Natural Gas, Inc. The American Coal Sales Company {339) (339) 

American Natural Gas, Inc. The Ohio Valley Coal Company (822) (2,265 

American Natural Gas, Inc. The WashinJZton Countv Coal Comoanv (45 (45) 

AmericanHocking Energy, Inc. Murray EnerRV Corporation (3,372,323) (3,390,301) 

AmericanMountaineer Energy, Inc. AmericanMountaincer Properties, Inc. 2,000,000 2,000,000 

AmcncanMountaineer Energy, Inc. Coal Resources, Inc. (115,630) (136,046) 

AmericanMountaineer Energy, Inc. Energy Resources, Inc. 0 168 

AmericanMouataineer Energy, Inc. Murray American Enenzv, Inc. (8,886 (10,086) 

AmericanMountaineer EnerRY, Inc. M\ll'lllY American River TowinR, Inc. 0 39,472 

AmericanMountaincer Ener2V, Inc. M\ll'lllY EnerRY Comoration (34,673,467) (35,508,391 

AmcricanMountaineer Energy, Inc. ObioAmerican Ener2V, Inc. 0 1,800 

AmericanMountaincer EncrRY, Inc. The American Coal Comoany 301,958 297,662 

AmencanMountaincer Energy, Inc. The American Coal Sales Comnanv 0 1,007 

AmericanMouutaincer Energy, Inc. The Marshall Countv Coal Company (819) (819) 

AmericanMountaincer EnerRY, Inc. The Ohio Valley Coal Company 0 397 

AmericanMouutaincer Properties, Inc. AmericanMountaincer EnerllV, Inc. (2,000,000 (2,000,000) 

AmericanMountaincer Properties, Inc. Murray American Enenrv, Inc. 0 (7,671,000) 

AmericanMountaincer Properties, Inc. Murray Enen,v Corporation (41,642,710) (41,642,710 

Anchor Longwell & Rebuild, Inc. American Energy Comoration 982,228 1,402,134 

Anchor Longwall & Rebuild, Inc. American Eauipment & Machine, Inc. 3,589 3,589 

Anchor Longwall & Rebuild, Inc. American Mine Services, Inc. 217,644 337,287 

Anchor Longwall & Rebuild, Inc. American Natural Gas, Inc. (191) (512) 

Anchor Longwall & Rebuild, Inc. Canterburv Coal Comrvmv 18,219 31,128 

Anchor Longwall & Rebuild, Inc. Coal Resources, Inc. (65,760,045 (72,362,121) 

Anchor LonRWall & Rebuild, Inc. Comnrate Aviation Services, Inc. (250) {34,522) 

Anchor Longwall & Rebuild, Inc. Foresitdtt Enenrv, LP and subsidiaries 0 6,190 

Anchor Lonawall & Rebuild, Inc. Kanawha Transpartation Center, Inc. (1,960,567 (1,960,376) 

Anchor LonRWall & Rebuild, Inc. KenAmerican Resources, Inc. 1,594,508 1,630,648 
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Net Change 

1,653,287 
1,319,352 
8,945,414 

0 
5,375,200 
7,279,978 
(329,321) 

(2,792) 
(119,642 
1,469,041 
(18,141) 

0 
(848,288) 

(720) 
(11,382,IOS) 

560,573 
0 

(3,774) 
0 

375,413 
5,113,271 
1,132,497 

758,169 
642,874 
(62,480) 
199,284 
29,510 
2,792 

321 
(254,505) 

0 
(214) 

(740,348) 
16S 

0 
(1,443) 

0 
(17,978) 

0 
(20,416) 

168 
(1,200) 
39,472 

(834,925) 
1,800 

(4,296 
1,007 

0 
397 

0 
(7,671,000 

0 
419,906 

0 
119,642 

{321) 
12,909 

(6,602,076) 
{34,272 

6,190 
191 

36,140 
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Part 2, Question 4: Payments or other transfer of property made within I year before filing this case that benefited any insider 

Deblur ACCOWJt Description - Due (to )'from 10/3112018 10/3112019 
Balance Balance 

Anchor Lonowall & Rebuild, Inc. Maple Creek Minin11, Inc. 84,873 91,661 
Anchor Loni,wall & Rebuild, Inc. Mon Valley TranSPortation Center, Inc. 19,654,526 33,258,635 
Anchor Lon~all & Rebuild, hie. Murray American Energy, Inc. (37,235) 350,020 
Anchor Longwall & Rebuild, !11c. Murray Energy Comnration (28,474,456 (57,426,257) 
A11chor Lo1111Wall & Rebuild, Inc. Murray Eauipment & Machine, Inc. 8,674 8,674 
Anchor Loni,wall & Rebuild, hie. Murray Keystone Processing. Inc. 2,066 2,054 
Anchor Longwall & Rebuild, Inc. Murray Maple Eagle Coal, LLC. 0 695,614 
Anchor Longwall & Rebuild, Inc. Murray Oak Grove Coal, LLC. 0 228,146 
Anchor Lon11Wall & Rebuild, Inc. Ohio Energy Transportation, Inc. (647,431) (1,025,906) 
Anchor Loni,wall & Rebuild, Inc. OhioAmerican Enerl!V, Inc. 518,191 710,969 
Anchor Lonl!Wall & Rebuild, Inc. Pleasant Farms, Inc. 32,248 35,001 
Anchor Lonowall & Rebuild, Inc. The American Coal Company 26,547 24,367 
Anchor Loni,wall & Rebuild, Inc. The Franklin Countv Coal Company 132,568 194,733 
Anchor Lonowall & Rebuild, hie. The Harrison County Coal Company 3,724,506 S,885,445 
Anchor Longwall & Rebuild, Inc. The Marion County Coal Company 5,168,485 6,927,912 
Anchor Longwall & Rebuild, Inc. The Marshall County Coal Company 16,199,358 26,987,738 
Anchor Lo1111Wall & Rebuild, hie. The Mon11ngalia Countv Coal Comnany 6,369,491 10,096,363 
Anchor Lon..wall & Rebuild, Inc. The Ohio County Coal Company 8,397,041 13,155,809 
Anchor Lomzwall & Rebuild, Inc. The Ohio Vallev Coal Company 468,453 411,094 
A11chor Lonl!Wall & Rebuild, Inc. The Ohio Vallev Transloading Co. 177,388 199,804 
Anchor Lonawall & Rebuild, Inc. The Washington Countv Coal Comoanv 376,109 838,607 
Anchor Longwall & Rebuild, Inc. UtahAmerican Energy, Inc. 6,614 7,915 
Anchor Longwall & Rebuild, Inc. West Virginia Resources, Inc. (105,764} (163,453) 
Andalex Resoun:es, Inc. Coal Resoun:es, Inc. (236) (236) 
Andalex Resources, Inc. Genwal Resources, Inc. 2,637.473 2,637,473 
Andalex Resources, hie. McLean Countv Coal Company 79,941 89,941 
Andalex Resoun:es, Inc. Murray American EnMOV, Inc. (30) (30 
Andalex Resoun:es, Inc. MWTBV Energy Cornorarion {7,005,163 (5,963,856) 
Andalex Resources, Inc. The American Coal Company 2,605,632 2,592,111 
Andalex Resoun:es, Inc. UtahAmerican Enerov, Inc. 5,827,231 4,165,981 
Andalex Resources, Inc. West Ridge Resources, Inc. (1,986) (1,986) 
Avonmore Rail Loading, Inc. Coal Resources, Inc. (1,650,300) (1,650,300) 
Avonmore Rail Loading, Inc. Murray Energy Con,oratlon 230,000 230,000 
Belmont Coal, Inc. Murray Energy Con,orarion (SS0,974 (584,318 
Belmont County Broadcast Studio, Inc. Murray Energy Corooration 7,768 7,537 
Canterburv Coal Company American Enerov Con,oration 2,100 2,100 
Canterbury Coal Comoany Anchor Longwell & Rebuild, Inc. (18,219) (31,128) 
Canterbury Coal Company Coal Resources, Inc. (40,056,048 (40,268,932) 
Canterbury Coal Company Foresight Enerov, LP and subsidlllnes 0 10,388 
Canterbury Coal Company Maple Creek Minin111, Inc. 936 936 
Canterbury Coal Company Mon Valley Transnortation Center, Inc. (130) (130) 
Canterburv Coal Company Murray Enenzv Con,orallon (4,437,857) (S,192,309) 
Canterbury Coal Comoanv Murray Kcvstone Proccssin2, Inc. 7,780 7,780 
Canterbury Coal Company The Washin..ton Countv Coal Comnanv 1,330 1,330 
Canterbury Coal Company West Virginia Resources, Inc. (260) (260) 
Coal Resoun:es, Inc. American Energy Corooration (33,663,571) (63,124,907 
Coal Resources, Inc. American Equipment & Machine, Inc. 43,549 (262,987) 
Coal Resources, Inc. American Mine Services, Inc. (967,310) (2,436,35 I) 
Coal Resoun:cs, Inc. American Natural Gas, Inc. 275,929 530,435 
Coal Resoun:es, Inc. AmericanMouotainccr Enenzv, Inc. 115,630 136,046 
Coal Resources, Inc. Anchor Longwell & Rebuild, Inc. 65,760,045 72,362,121 
Coal Resources, hie. Andalex Resoun:es, Inc. 236 236 
Coal ResoU«:cs, Inc. Avonmore Rail Loadine, Inc, l,6S0,300 1,650,300 
Coal Resoun:es, Inc. Canterburv Coal Comnanv 40,056,048 40,268,932 
Coal Resoun:es, Inc. Chagrin Executive Office, L.L.C. 11,934 18,275 
Coal Resoun:es, Inc. Coiporate Aviation Services, Inc. 10,844,853 11,963,980 
Coal Resources, Inc. Empire Dock, Inc. 112 112 
Coal Resources, Inc. Energy Resources, Inc. (4,887,137) (4,864,952) 
Coal Resoun:es, Inc. Genwal Resources, Inc. 165 165 
Coal ResoU«:es, Inc. Kanawha Transoortation Center, Inc. 123,385 207,636 
Coal Resources, Inc. KcnAmcrican Resources, Inc. 17,400,589 26,657,254 
Coal Resources, Inc. Maple Creek Minine, Inc. 342,975 516,019 
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Net Change 

6,788 
13,604,108 

387,255 
(28,951,80 I) 

0 
(12) 

69S,61<i 
228,146 

(378,475) 

192,778 
2,753 

(2,181) 

62,165 
2,160,939 
1,759,426 

10,788,380 
3,726,872 
4,758,768 

(57,360 
22,416 

462,498 
1,301 

(57,689) 
0 
0 

10,000 
0 

1,041,307 
(13,521) 

(1,661,250 

0 
0 
0 

(3,343) 
(231) 

0 
(12,909) 

(212,884) 
10,388 

0 
0 

(754,452 

0 
0 
0 

(29,461,336) 
(306,536) 

{1,469,041) 
254,505 

20,416 
6,602,076 

0 
0 

212,884 
6,341 

1,119,127 
0 

22,185 
0 

84,251 
9,256,665 

173,044 
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Part 2, Question 4: Payments or other transfer of property made within I year before filing this case that benefited any insider 

Debtor Account Description - Due (to )/from 10/31/2018 10/31/2019 
Balance Balanco 

Coal Resources, lnc. McLean Countv Coal Company 20,000 20,000 

Coal Resources, Inc. Mill Creek Minin2 Company 17,394,776 17,394,776 

Coal Resources, Inc. Mon Valley Transnortation Center, Inc. 452,688 825,151 

Coal Resources, Inc. Murrav American Coal Inc. 10,442,4SI 17,570,488 

Coal Resources, Inc. Murrav American Enel'l!V, Inc. (2,858,487 (5,058,557 

Coal Resources, Inc. Murray American River TowinR, Inc. 480,220 776,883 

Coal Resources, Inc. Murrav American Transportation, Inc. 375,830 613,068 

Coal Resources, Inc. Murrav Colwnbian Resources, Inc. 667 667 

Coal Resources, Inc. Murrav Enen,v Comoration (242,303,227) (272,247,222) 

Coal Resources, Inc.. Murrav Eauioment & Machine, Inc. 454,221 SSS,994 
Coal Resources, Inc. Murrav Kentuckv Enel'l!V Services, Inc. 22,309 742,054 

Coal Resources, Inc.. Murrav Kevstone ProcessinR, Inc. 132,875 195,133 

Coal Resources, Inc. Murrav Manie Ea11le Coal, LLC. 0 25,186 
Coal Resources, Inc. Murray Metallurizical Coal Holdings, LLC. 0 (30,735) 

Coal Resources, Inc. Murrav Oak Grove Coal, LLC. 0 49,406 
Coal Resources, Inc. Murray South America, Inc. 3,960,SOI 5,793,333 
Coal Resources, Inc. Ohio Ener2Y Transportation, Inc. 89,200 145,441 

Coal Resources, Inc. Ohio Vallev Resources, Inc. 0 470 
Coal Resources, Inc. OhioAmerican En"'°", Inc. 523,346 820,332 
Coal Resources, Inc. PellllAmerica Coal, Inc. (760,800) (760,800) 

Coal Resources, Inc. PennArnerican Coal, L.P. 27,577,054 27,577,134 
Coal Resources, Inc. Pleasant Farms, Inc. 1,961,594 1,921,685 

Coal Resources, Inc. Si,rinR Church Coal Company (410,634) (410,609) 

Coal Resources, Inc. TDK Coal Sales, Inc. (17,335) (17,335) 

Coal Resources, Inc. The American Coal Company 2,186,017 2,175,698 

Coal Resources, Inc. The American Coal Sales Company 34,849,384 39,236,417 

Coal Resources, Inc. The Franklin Countv Coal Company 67,074 122,583 
Coal Resources, Inc. The Hamson County Coal Company 4,295,756 7,482,057 

Coal Resources, Inc. The Marion County Coal Company 14,853,204 21,654,794 

Coal Resources, Inc. The Marshall County Coal Company 11,950,735 20,541,250 

Coal Resources, Inc. The MeiRs County Coal Company 968 968 

Coal Resources, Inc. The Monongalia County Coal Company 11,528,769 16,174,642 

Coal Resources, Inc. The Muhlenb...-o County Coal Company, LLC 5,046 4,357 

Coal Resources, Inc. The Ohio Countv Coal Comoanv 8,382,754 14,421,751 

Coal Resources, Inc. The Ohio Vallev Coal ComllBllv (61,515,601) (6S,S91,676) 

Coal Resources, Inc. The Ohio Vallev Transloading Co. 1,070,384 1,642,675 

Coal Resources, Inc. The Oklahoma Coal Comnanv 52S,627 493,732 

Coal Resources, Inc. The Washington County Coal Company 80,977 89,187 

Coal Resources, Inc. The Western Kentucky Coal Company, LLC 6,212 7,974 

Coal Resources, Inc. Umco Energy, Inc. 42 42 

Coal Resources, Inc, UtahAmencan En"'°", Inc. 3,104,873 5,268,489 

Coal Resources, Inc, West Rid11e Resources, Inc. 48,216 82,716 

Coal Resources, Inc. West Vif!1:inia Resources, Inc. 21,047,483 21,056,425 

Coal Resources, Inc. Western Kentuckv Resources, LLC. 36,244 0 
Consolidated Land Comrnmv Murrav Ene~ Coroorallon (10,067,031) (10,196,352) 

Consolidated Land Company The American Coal Sales Company 0 35,042 
Corporate Aviation Services, Inc. American Enerl!Y Corporation 720,S34 885,18S 
Corporate Aviation Services, Inc. Anchor Lo11gwall & Rebuild, Inc. 250 34,522 

Corporate Aviation Services, Inc. Coal Resources, Inc. (l 0,844,853) (11,963,980 

Coroorate Aviation Services, Inc. KenAmerican Resources, Inc. 74,527 191,437 
Corporate Aviation Services, Inc. Manic Creek M1nmR, Inc. 62,534 62,534 

Corporate Aviation Services, Inc. Murrav American Coal Inc. 6,954,675 8,050,672 

Coroorate Aviation Services, Inc. Murrav American EnerRY, Inc. (4,129) (3,986) 
Corporate Aviation Services, Inc, Murrav Ener2Y Comoration (8,227,909 (8,835,238) 

Corporate Aviation Services, Inc. Murrav Kentuckv Energy Services, Inc. 201,695 557,742 
Corporate Aviation Services, Inc. Murray South America, Inc. 1,235 1,235 

Corporate Aviation Services, Inc. The Arnencan Coal Company 11,499 11,499 

Corporate Aviation Services, Inc. The American Coal Sales Company (6,245) (6,550) 
Corporate Aviation Services, Inc. The Harrison Countv Coal Company 908,350 1,179,721 

Corporate A viatioa Services, Inc. The Manon County Coal Company 493,690 743,928 
Corporate Aviation Services, Inc. The Marshall Countv Coal ComllBllv 1,183,837 1,633,924 
Corooratc A viatioa Services, Inc. The Monon11alia County Coal Company 374,902 608,849 
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Net Change 

0 
0 

372,463 
7,128,037 

(2,200,070) 
296,663 
237,238 

0 
(29,943,994) 

131,773 
719,745 

62,258 
25,186 

(30,735) 
49,406 

1,832,832 
56,241 

470 
296,986 

0 
80 

(39,908) 
26 

0 
(10,319) 

4,387,033 
SS,509 

3,186,301 
6,801,590 
8,590,515 

0 
4,645,873 

(688) 
6,038,996 

(4,076,075 
572,290 
(31,895) 

8,209 
1,762 

0 
2,163,616 

34,500 
8,943 

(36,244) 
(129,321) 

35,042 
164,652 
34,272 

(1,119,127) 
116,910 

0 
1,095,997 

143 
(607,329) 

356,047 
0 
0 

(306) 
271,372 
250,238 
450,087 
233,947 
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Debtor Accouot Description - Due (IO)/from 10131/2018 10/31/2019 
Balance Balance 

Coroorate Aviation Services, Inc. The Ohio County Coal Company 702,320 974,548 
Corporate Aviation Services, Inc. The Ohio Valley Coal Company 1,600 264 
Corporate Aviation Services, Inc. UlahAmerican Energy, Inc. 650,536 650,536 
Empire Dock, Inc. Coal Resources, Inc. (112) (I 12) 
Empire Dock, Inc. Murray American Enel"2V, Inc. (24) (67) 
Empire Dock, Inc. Murray Energy Corporation (6,639,447) (7,131,223) 
Empire Dock, Inc. Ohio Energy Transportation, Inc. (362,792) (362,792) 
Empire Dock, Inc. The American Coal Company (2,585) (2,585) 
Empire Dock, Inc. The Franklin County Coal Company 0 0 
Empire Dock, Joe. The Ohio Valley Coal Company (2) (2 
Ener2V Resoucces, Inc. AmericanMountainecr Energy, Inc. 0 (168) 
Enenzv Resources, Inc. Coal Resources, Inc. 4,887,137 4,864,952 
Enenzv Resources, Inc. Mill Creek Minins1: Comoany (5,696,225) (5,696,225) 
Energy Resources, Inc. Murray Energy Corporation 880,908 1,248,397 
Ene<KY Resources, Inc. The American Coal Company 187,385 184,769 
Energy Transportation, Inc. Murray EneNV C01poration 20.385 20,197 
Genwal Resources, Inc. Andalex Resources, Inc. (2,637,473) (2,637,473) 
Genwal Resources, Inc. Coal Resources, Inc. (165) (165) 
Genwal Resources, Inc. Murray American Ener2Y, Inc. (18) (18) 
Genwal Resources, Inc. Murray Energy CoJ11oration (11,918,968) (12,547,911) 
Genwal Resources, Inc. The American Coal Company 930,452 917,410 
Genwal Resources, Inc. UlahAmerican EnerltY, Inc. (191,615) (274,061) 
Kanawha Transportation Center, Inc. American Energy Corporation (72,378) (108,323) 
Kanawha Transportation Center, Inc. American Equipment & Machine, Inc. 0 0 
Kanawha Transpertation Center, Inc. American Natural Gas, Inc. 34 34 
Kanawha Transportatioo Center, Inc. Anchor Lon..wall & Rebuild, Inc. 1,960,567 1,960,376 
Kanawha Transportation Center, Inc. Coal Resources, Inc. (123,385) (207,636) 
Kanawha TransPOrtation Center, Inc. Manie Creek Minin2, Inc. 0 (131) 
Kanawha Transpertation Center, Inc. Murray Enel"2V Corporation (3,446,169) (5,388,073) 
Kanawha Transportation Center, Inc. The American Coal Company 0 (105) 
Kanawha Transportation Center, Inc. The Ohio Valley Coal Company 1,637,899 3,611,200 
Kanawha Transportation Center, Inc. The Washiol!ton County Coal Company 0 (1,277) 
KenAmerican Resources, Inc. American Energy Corporation (866,517) (787,915) 
KenAmerican Resources, loc. American """uioment & Machine, Inc. (503,923) (523,437) 
KenAmerican Resources, Inc. American Mine Services, Inc. (40) (40) 
KenAmerican Resources, Inc. Anchor Lon..wall & Rebuild, Inc. (1,594,508 (1,630,648) 
KenAmerican Resources, Inc. Coal Resources, Inc. (17,400,589) (26,657,254) 
KenAmerican Resources, Inc. Comorate Aviation Services, Inc. (74,527) (191,437) 
KenAmerican Resources, Inc. Foresight Energy, LP and subsidiaries 640,517 0 
KenAmerican Resources, Inc. Javelin Global Commodities (18,166) (15,277) 
KenAmerican Resources, Inc. KenAmerican Resources, Inc. 0 0 
KenAmerican Resources, Inc. McLean County Coal Company 36,825 36,825 
KenAmerican Resources, Inc. Mon Valley Transportation Center, Inc. (484,656) (1,289,374) 
KenAmerican Resources, lnc. Murray American Coal Inc. (81,494) (81,494) 
KenAmerican Resources, Inc. Murray American Enenzv, Inc. (1,067,820) (2,121,094) 
KenAmerican Resources, Inc. Murray Energy Corporation (4,514,326) (11,422,290 
KenAmerican Resources, Inc. Murray EQuipment & Machine, Inc. (3,470,485) (4,104,069) 
KenAmerican Resources, Inc. Murray Oak Grove Coal, LLC. 0 680,825 
KenAmerican Resources, Inc. Ohio Ener£Y Transportation, Inc. (359,152) (424,452 
KenAmerican Resources, Inc. Ohio Valley Resources, Inc. (I, 115,000) (1,335,000) 
KcnAmerican Resources, Inc. OhioAmerican Energy, Inc. 0 0 
KcnAmerican Resources, Inc. The American Coal Company 7,720,367 7,885,434 
KcnAmerican Resources, Inc. The American Coal Sales Company (70,310) (185,262) 
KenAmerican Resources, Inc. The Franklin County Coal Company 41,371 41,371 
KenAmerican Resources, Inc. The Marion County Coal Company (1,091) (1,091) 
KenAmerican Resources, Inc. The Marshall County Coal Company (38,128) (38,530) 
KenAmerican Resources, Inc. The Monongalia County Coal Company (64,938) (71;560) 
KenAmcrican Resources, Inc. The Muhlenberg County Coal Company, LLC 441 5,455 
KenAmcrican Resources, Inc. The Ohio CountY Coal Company (6,030) 356,005 
KenAmerican Resources, Inc. The Ohio Valley Coal Company (11,198) (31 ,446) 
KenAmerican Resources, Inc. The Washington County Coal Comoanv (1,675) (1,675) 
KenAmcrican Resources, Inc. The Western Kentuckv Coal Company, LLC (148) (638) 
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Net Change 

272,228 
(1,336) 

0 
0 

(42) 
(491,776) 

0 
0 
0 
0 

(168) 
(22,185) 

0 
367,489 
(2,615) 

(187) 
0 
0 
0 

(628,942) 
(13,043 
(82,447) 
(35,945) 

0 
0 

(191) 
(84,251) 

(131) 
(1,941,904) 

(105) 
1,973,301 

(1,277) 
78,602 

(19,515 
0 

(36,140) 
(9,256,665 

(116,910) 
(640,517) 

2,889 
0 
0 

(804,718 
0 

(1,053,274) 
(6,907,964) 

(633,584) 
680,825 
(65,300 

(220,000) 
0 

165,067 
(114,952' 

0 
0 

(402) 
(6,622) 

5,014 
362,036 
(20,247) 

0 

(490 
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Part 2, Question 4: Payments or other transfer of property made within I year before filing this case that benefited any insider 

Debtor Account Description - Due (to )/ftom 10/31/2018 10/31/2019 
Balanu Balance 

KenAmerican Resources, Inc. UtahAmerican EnerKY, Inc. 46,711 46,711 

KenAmerican Resources, Inc. Western Kentuclcy Consolidated Resources, LLC. 83,094 (4,124,882) 

KenAmerican Resoun:es, Inc. Western Kentuckv Resources, LLC. (1,493) (435 

Maple Creek MininJl, Inc. American EnerKY Comoration 107,085 107,085 

Maple Creek Mining, Inc. Anchor Lonl!Watl & Rebuild, Inc. (84,873) (91,661) 

Maple Creek Mmm2, Inc. Canterburv Coal Company (936) (936) 

Ma11le Creek Minin2, Inc. Coal Resources, Inc. (342,975) (516,019) 

Maple Creek Mining, Inc. Comorate Aviation Services, Inc. (62,534) (62,534) 

Maole Creek MmmJl, Inc. Foresi!Zht Enervv, LP and subsidiaries 0 3,500 

Ma11lc Creek Minin2, Inc. Kanawha Transpartation Center, Inc. 0 131 

Maple Creek Mining, Inc. Maple Creek Processing, Inc. 0 0 

Maole Creek Minin2, Inc. MonVallev Transoortation Center, Inc. 0 0 

Maple Creek Minin2, Inc. Mumiy American EnerJIV, Inc. (3,312,744) (4,672,837) 

Maple Creek Mining, Inc. Murray Energy Corporation (185,468,244) (185,618,053) 

Maple Creek MininR, Inc. Murray Equipment & Machine, Inc. 0 (21,965) 

Maple Creek Mining, Inc. Ohio Valley Resources, Inc. (4,672,478) (6,069,615) 

Maple Creek Mining, Inc. PennAmerica Coal, Inc. (8,805,880 (8,805,880) 

Maple Creek MininR, Inc. The Monon11alia Countv Coal Company (4,200) (4,200) 

Maple Creek Mining, Inc. The Ohio County Coal Company 0 0 

Maple Creek Mining, Inc. The Ohio Vallev Coal Comoanv (12,723,657 (13,311,562) 

Maple Creek MininR, Inc. The Washinaton Countv Coal Comnany 13,795 12,910 

Maple Creek Processing, Inc. Maple Creek Mining, Inc. 0 0 
Maple Creek Processing, Inc. Murray Energy Comoration (241) (241) 

McLean County Coal Company Andalex Resources, Inc. (79,941) (89,941) 

McLean County Coal Comoanv Coal Resources, Inc. (20,000 (20,000) 

McLean County Coal Company KenAmerican Resources, Inc. (36,825) (36,825) 

McLean County Coal Comoanv Murray Enenzv Con,oration 24,272 27,17! 

Mill Creek Mining Company Coal Resowces, Inc. (17,394,776 717,394,776) 

Mill Creek Mining Company Ene!llV Resources, Inc. 5,696,225 5,696,225 

Mill Creek MininR Comnanv Murray Energy Corporation (11,219,416) (11,219,416) 

Mill Creek Mining Company TDK Coal Sales, Inc. l,630,249 1,630,249 

Mon Valley Transportation Center, Inc. American Enen,v Corporation 993,612 (3,015,585) 

Mon Valley Transportation Center, Inc. American Eauipment & Machme, Inc. 0 (73) 

Mon Valley Transportation Center, Inc. American Mine Services, Inc. 990,640 1,838,928 

Mon Valley Transl)()rtation Center, Inc. Anchor Lon..wall & Rebuild, Inc. (19,654,526) (33,258,635 

Mon Valley Transportation Center, Inc. Canterburv Coal Comnanv 130 130 

Mon Valley Transportation Center, Inc. Coal Resources, Inc. (452,688) (825,151) 

Mon Valley Transp0rtation Center, Inc. Foresi11ht EnerKY, LP and subsidiaries 347,495 160,513 

Mon Valley Transportation Center, Inc. KenAmerican Resources, Inc. 484,656 1,289,374 

Mon Valley Transportation Center, Inc. Manie Creek Minin11, Inc. 0 0 

Mon Valley Transl)()rtation Center, Inc. Murray American Coal Inc. 14,191 15,467 

Mon Valley Transportation Center, Inc. Mumy American Energy, Inc. (3,677) (3,677) 

Mon Valley Transportation Center, Inc. Murrav EnerRV Comorahon (S,55 l ,SS I) (6,162,522 

Mon Valley Transportation Center, Inc. Murray EQuioment & Machine, Inc. 120 (31,636) 

Mon Valley Transportation Center, Inc. Murray Maple Eagle Coal, LLC. 0 177,472 

Mon Valley Transoortation Center, Inc. Murrav Oak Grove Coal, LLC. 0 1,266,087 

Mon Valley Transportation Center, Inc. Ohio Valley Resources, Inc. ( I 0,392, 727) (11,883,979) 

Mon Valley Transportation Center, Inc. The American Coal Company (398,373) (394,431) 

Mon Valley TransPOrtation Center, Inc. The American Coal Sales Comoanv (6,529 (7,082) 

Mon Valley Transnortation Center, Inc. The Hamson County Coal Company 3,722,599 S,919,588 

Mon Valley Transpartation Center, Inc. The Marion County Coal Comoanv 4,468,310 7,014,793 

MonVallev TransPOrtation Center, Inc. The Marshall Countv Coal Comoany 5,701,296 8,346,870 

Mon Valley Transpartation Center, Inc. The Monongalia Countv Coal Comoanv 3,574,634 S,538,307 

Mon Valley Transpartation Center, Inc. The Muhlenberl! County Coal Comoanv, LLC 0 9,530 

Mon Valley Transoortation Center, Inc. The Ohio Countv Coal Company 2,067,079 3,277,759 

Mon Valley Transportation Center, Inc. The Ohio Valley Coal Company 445 936,445 

Mon Valley Transportation Center, Inc. The Ohio Valley TransloadinR Co. 422,261 557,243 

Mon Valley Transoortation Center, Inc. The WashinRton Countv Coal Company 1,673 (71,916) 

Mon Valley Transpartation Center, Inc. The Western Kentucky Coal Comoanv, LLC 0 25,914 

Mon Valley Transportation Center, Inc. UtahAmerican EnerRV, Inc. 27,711 168,359 

Murrav American Coal Inc. Amencan Enenrv Con,oration 2,057,355 2,406,596 

Mumiy American Coat' Inc. American Equipment & Machine, Inc. (454) (1,230 
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0 
(4,207,976) 
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0 

(6,788) 
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(173,044) 
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0 
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(73) 
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(372,463) 
(186,983) 
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0 
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0 
(610,971) 

(31,756) 
177,472 

1,266,087 
(1,491,252) 

3,942 
(553) 

2,196,989 
2,546,482 
2,645,574 
1,963,672 

9,530 
1,210,681 

936,000 
134,982 
(73,588) 

25,914 
140,647 
349,241 

(776) 
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Debtor ACCOWlt Description. Due (lo)/ftom 10/31/2018 10/31/l019 
Balance Ballll!Ce 

Murrav American Coal Inc. Coal Resources, Inc. ( I 0,442,451 (17,570,488) 
Murrav American Coal Inc. Comorate Aviation Services, Inc. {6,954,675) (8,050,672) 
Murray American Coal Inc. Foresight EnerRV, LP and subsidiaries {3,776,925) 1,507,237 
Murray American Coal Inc. Javelin Global Commodities 24,370 9,244 
Murray American Coal Inc. KenAmerican Resources, Inc. 81,494 81,494 
Murray American Coal Inc. Mon Valley Transportation Center, Inc. (14,191) (15,467) 
Murray American Coal Inc. Murray American Enerev, Inc. (16,690) (18,988) 
Murray American Coal Inc. Murray Energy Corporation 43,161,065 67,932,563 
Murray American Coal Inc. Murray Eauioment & Machine, Inc. (10,907) (12,060) 
Murray American Coal Inc. Murray Maple Eagle Coal, LLC. 0 60,276 
Murray American Coal Inc. Ohio Valley Resources, Inc. (3,550,000) {3,840,000) 
Murray American Coal Inc. The American Coal Company (9,075,474) (12,799,100) 
Murray American Coal Inc. The American Coal Sales Company {303) {13,169) 
Murray American Coal Inc. The Harrison County Coal Com1>1111v {700) (1,681) 
Murray American Coal Inc. The Marion Coun1y Coal Company (6,638) (6,638) 
Murray American Coal Inc. The Marshall County Coal Company 98,882 98,882 
Murray American Coal Inc. The Monongalia County Coal Company {265) (265) 
Murray American Coal Inc. The Ohio County Coal Company (3,008) (3,008) 
Murray American Coal Inc. UtabAmerican Enerxv, Inc. 626,884 626,884 
Murray American Encnrv, Inc. American Enenrv Corporation 2,753,392 2,023,283 
Murrav American Enerov, Inc. American Equipment & Machine, Inc. 140,099 203,760 
Murray American Energy, Inc. American Mine Services, Inc. 38,902 39,622 
Murray American Energy, Inc. American Natural Gas, Inc. 16,404 16,617 
Murray American Enerov, Inc. AmericanMountaineer Energy, Inc. 8,886 I0,086 
Murray American Enen,v, Inc. AmericanMountaineer Properties, Inc. 0 7,671,000 
Murray American Enenzv, Inc. Anchor Lom,wall & Rebuild, Inc. 81,679 (350,020) 
Murrav American Enerov, Inc. Andalex Resources, Inc. 30 30 
Mwray American Enen,v, Inc. Coal Resources, Inc. 2,858,487 5,058,557 
Murray American Energy, Inc. Coroorate Aviation Services, Inc. 4,129 3,986 
Murrav American Ene~, Inc. Empire Dock, Inc. 24 67 
Mwray American EneNV, Inc. Genwal Resources, Inc. 18 18 
Murray American Energy, Inc. Javelin Global Commodities (1,878,480) (225,905) 
Murray American Enerl!Y, Inc. KcnAmerican Resources, Inc. 1,067,820 2,121,094 
Murray American Enen,v, Inc. Maple Creek Mining, Inc. 3,312,744 4,672,837 
Murray American Energy, Inc. Mon Valley Transportation Center, Inc. 3,677 3,677 
Murrav American Energy, Inc. Murray American Coal Inc. 16,690 18,988 
Murray American EnerRV, Inc. Murray American River Towing, Inc. 2,334,698 3,177,616 
Mwray American Enenrv, Inc. Murray American Transportation, Inc. 1,658,418 1,791,531 
Murray American Energy, lac. Murray Energy Corporation 1,298,408,910 l,203,392,482 
Murray American Ener2Y, Inc. Murray EQuipment & Machine, Inc. 3,006 1,841 
Murray American Energy, Inc. Mwray Kentucky Enerev Services, Inc. 457 2,156 
Murrav American Energy, Inc. Murray Keystone Processing, Inc. 459,373 547,919 
Murray American EnerRV, Inc. Murray Maple Eagle Coal, LLC. 0 39,295 
Murray American Enen,v, Inc. Murray Oak Grove Coal, LLC. 0 309,187 
Murray American Enerev, Inc. Mumy South America, Inc. 1,752,397 1,752,397 
Murray American EnerRV, Inc. Ohio Energy Transportation, Inc. 406 483 
Murray American EneNV, Inc. Ohio Valley Resources, Inc. (299,412,721) (335,138,341) 
Murray American Energy, Inc. OhioAmerican Energy, Inc. 1,043 1,157 
Murray American Enerov, Inc. Oneida Coal Company, Inc. 107,484 109,464 
Murray American Enen,v, Inc. The American Coal Company 1,187,794 1,558,182 
Murray American Encn,v, Inc. The American Coal Sales Company (67,449 (78,449) 
Murray American Enenn1, Inc. The Franklin County Coal Company (63,654,909) (57,266,110) 
Murray American Enenrv, Inc. The Harrison County Coal Com1>1111v 50,916,171 77,031,136 
Mwmy American Encnrv, Inc. The Marion County Coal Company 34,887,057 58,928,544 
Mumy American Enervv, Inc. The Marshall County Coal Company 60,412,557 86,648,739 
Murray American Enen,v, Inc. The MeiRs County Coal Company 1,488,914 1,488,914 
Murray American Enen,v, Inc. The Monongalia County Coal Company 33,882,143 53,271,951 
Murray American Enervv, Inc. The Mublenbcr2 Countv Coal Company, LLC 26,479 (37,745) 
Murray American Enenrv, Inc. The MuskinRUm County Coal Company 274,144 293,510 
Murray American Energy, Inc. The Ohio County Coal Company 38,218,889 52,9I0,842 
Murray American Enenzv, Inc. The Ohio Valley Coal Company 10,646,265 15,617,359 
Murray American EncrRV, Inc. The Ohio Valley Transloadin11: Co. 307,962 426,230 
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Net Change 

(7,128,037) 
(1,095,997) 

5,284,162 
(15,127) 

0 
(1,276) 
(2,299) 

24,771,497 
(1,153) 
60,276 

(290,000) 
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0 
0 
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(431,699) 
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42 
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1,652,S7S 

1,053,274 
1,360,092 

0 
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133,113 

(95,0 I 6,428) 
(1,165) 

1,700 
88,546 
39,295 

309,187 
0 

77 
(35,725,620) 

114 
1,980 

370,388 
(10,999 

6,388,799 
26,114,965 
24,041,487 
26,236,182 

0 
19,389,808 

(64,224) 
19,365 

14,691,954 
4,971 ,094 

118,268 
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- - - Debtor Account Description - Due (to)/fi:om 10/31'2018 10/31/2019 
Balance Balance 

MWTilY American Enel'2V, !De. The Washington County Coal Com1>anY 41,555,285 48,027,701 

MWTily American Encntv, Inc. The Western Kentuckv Coal Comnanv, LLC 77,664 (22,664) 

Murray American Ene<RV, Inc. UtahAmerican EneNV, Inc. 91,890 1,694,130 

Mumiy American Energy, Inc. West Ridp;e Resources, Inc. 156 156 
MWTilY American River Towin2, Inc. American Encnrv Comoration 201,280 248,326 

MWTily American River Towinlii, Inc. AmericanMountaineer Energy, Inc. 0 (39,4721 

MWTily American River Towing, Inc. Coal Resources, Inc. (480,220) (776,883) 

Murray American River Towin2, Inc. MWTilv American EnerlZV, Inc. (2,334,698) (3,177,616) 

MWTilV American River Towin111, Inc. MWTilV American Transnortation, Inc. 2,571,236 14,023,938 

MWTilY American River Towing, Inc. MWTilY Energy Corooration (84,879,821) (103,065,597) 

Murray American River Towin2, Inc. Ohio Vallev Resources, Inc. SOS,000 10,000 

MWTilV American River Towin111, Inc. The American Coal Sales Com1>anv (61,092) 671,027 

MWTilY American River Towing, Inc. The Marshall County Coal Company 9,778,275 12,740,832 

MWTily American River Towing, Inc. The Monongalia County Coal Company 19,542 (74,717) 

MWTilY American River Towing, Inc. The Ohio County Coal Comoanv 1,594,663 2,658,740 

MWTily American River Towing, Inc. The Ohio Valley Coal Company (3,188) (3,188) 

MWTily American River Towin111, Inc. The Ohio Vallev Traosloadin11 Co. 0 2,750 

MWTilY American River Towing, Inc. The Washington County Coal Comoanv 801 801 

MWTily American Transportation, Inc. American Energy Corporation 0 (1,947) 

MWTily American Transportation, Inc. Coal Resources, Inc. (375,8301 (613,068) 

MWTilY American Transportation, Inc. MWTilY American Enerp;y, Inc. (1,658,418) (1,791,531) 

Murray American Transportation, lac. Murray American River Towing, Inc. (2,571,236) (14,023,938) 

MWTily American Transportation, Inc. MWTily Energy Corporation (22,456,138) (11,610,913) 

MWTily American Transportation, Inc. Ohio Valley Resources, Inc. 17,886,706 22,743,519 

Murray American Transportation, Inc. The American Coal Sales Comoanv (2,405) 50,494 

Murrav American Transportation, lac. The Harrison County Coal Comnanv (4) (4) 

MWTilY American Transportation, Inc. The Marshall County Coal Comoany 915,379 2,406,379 

Murray American Transportation, Inc. The Monongalia Countv Coal Comoanv 2,500 (6,741) 

MWTilV American Transportation, Inc. The Ohio County Coal Comoanv 504,000 927,600 

Mw-ray American Transportation, Inc. The Ohio Valley Transloadin11: Co. 0 3,215 

Murray Columbian Resources, Inc. Coal Resources, Inc. (667) (667) 

MWTily Columbian Resources, Inc. Murray Energy Corporation (26,738) (27,061) 

Murray Columbian Resources, Inc. Murray South America, Inc, 27,405 27,405 

Murray Energy Corporation Amcoal Holdinl!s, Inc. (5,225) (5,225) 

Murray EnerlZV Corooration American Comoliance Coal, Inc. (607,558) (607,558 

Murray Energy Corporation American Enen,v Cornoration (1,254,985,498 ll ,948,315,234) 

Murray Energy Corporation American F.auipment & Machine, Inc. 95,581,097 118,983,025 

Murray EnerJ>:Y Corooration American Mine Services, Inc. 13,959,507 25,341,613 

Murray Energy Corporation American Natural Gas, Inc. 22,617,924 23,358,273 

Murray Energy Corporallon AmericanHockinp; Energy, Inc. 3,372,323 3,390,301 

Murray Energy Corporation AmericanMountaineer Energy, Inc. 34,673,467 35,508,391 

Murray Energy Corporation AmericanMountaineer Proocrties, Inc. 41,642,710 41,642,710 

Murray Energy Coroora11on Anchor Lon..wall & Rebuild, Inc. 28,474,456 57,426,257 

Murray EnerJ>:Y Corooration Andalex Resources, Inc. 7,005,163 S,963,856 

Murray Energy Corporation Avonmore Rail Loadin2, Inc. (230,000) (230,000) 

Murrav Ener1ZV Corooration Belmont Coal, Inc. 580,974 584,318 

Murray Enel'2V Corporation Belmont County Broadcast Studio, Inc. (7,768) (7,537) 

Murray Energy Corporation Canterburv Coal Company 4,437,857 5,192,309 

Murrav Energy Corooration Chal!rin Executive Office, L.L.C. 242,272 282,918 

MWTilY Enel'2V Corporation Coal Resources, Inc. 242,303,227 272,247,222 

Murray Energy Comnration Consolidated Land Comoany 10,067,031 10,196,352 

Murray Enerw Comnration Corporate Aviation Services, Inc. 8,227,909 8,835,238 

MWTilY Energy Corooration Em1>ire Dock, Inc. 6,639,447 7,131,223 

Murray Enenzv Cornoration Ene""' Resources, Inc. (880,908) (1,248,397) 

MWTilV Ener2Y Corooration Enenzv Transportation, Inc. (20,385) (20,197) 

MWTily Enenzv Corporation Foresight Energy, LP and subsidiaries 53,808 67,446 

MWTily Enervv Comoration Genwal Resources, Inc. 11,918,968 12,547,911 

MWTilV Enerp;y Corooration Kanawha Transoortation Center, Inc. 3,446,169 5,388,073 

MWTily Energy Corooration KenArnerican Resources, Inc. 4,514,326 11,422,290 

MWTily Ener2Y Comoration Maole Creek Minin11, Inc. 185,468,244 185,618,053 

MWTilY Ener2Y Cornorallon Ma1>le Creek Processin11, Inc. 241 241 

Murray Energy Corooratlon McLean County Coal Company (24,272) (27,171 
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Net Change 

6,472,415 
(100,328) 
1,602,240 

0 
47,046 

(39,472) 
(296,663) 
(842,918) 

11,452,702 
(18,185,775) 

(495,000) 
732,119 

2,962,558 
(94,259) 

1,064,077 
0 

2,750 
0 

(1,947) 
(237,238) 
{133,113 

(11,452,702) 
10,845,225 
4,856,813 

52,899 
0 

1,491,000 
(9,241) 

423,600 
3,215 

0 
(323) 

0 

0 
0 

(693,329,735) 
23,401,927 
11,382,105 

740,348 
17,978 

834,925 

0 
28,951,801 
(1,041,307) 

0 
3,343 

231 
754,452 

40,646 
29,943,994 

129,321 
607,329 
491,776 

(367,489) 
187 

13,639 
628,942 

1,941,904 
6,907,964 

149,808 
0 

(2,899) 
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Murrav Ener1ZV Corooration Mill Creek Mining Company 11,219,416 11,219,416 
Murray EnerRY Corporation Mon Valley Transoortation Center, Inc. S,SSl,551 6,162,522 
Murray Energy Corporation Murray American Coal Inc. (43,161,065) (67,932,563) 
Murray EnerlZV Corporation Murray American EnerlZV, Inc. (1,298,408,910) (1,203,392,482) 
Murray Ener1ZV Corporation Murray American River Towing, Inc. 84,879,821 IOJ,065,S97 
Murray Energy Corporation Murray American Transportation, Inc. 22,456,138 11,610,913 
Murray Energy Corporation Murray Columbian Resources, Inc. 26,738 27,061 
Murray Energy Corporation Murray Equipment & Machine, Inc. 11,837,629 21,628,037 
Murray EnerlZV Comoration Murray Global Commodities Inc. 25,755,510 16,160,708 
Murray Energy Corporation Murray Kentucky Energy Services, Inc. (I ,244,385) (2,678,386 
Murray Enenzv Corporation Murray Kentucky Ener1ZV, Inc. 23,652,514 15,418,631 
Murray EnerlZV Corporation Murray Keystone Processina, Inc. 1,832,203 2,168,317 
Murray Energy Corporation Murray Maple Eagle Coal, LLC. 0 335,263 
Murray Energy Corporation Murray Metallurgical Coal Holdings, LLC. 0 2,118,226 
Murray Energy Corporation Murray Metalluraical Coal ProJ>erties , LLC. 0 1,000,204 
Murray Energy Comoration Murray Oak Grove Coal, LLC. 0 180,080 
Murray Enenrv Corooration Murray South America, Inc. (34,474,570) (46,115,214) 
Murray EnerRY Corporation Ohio EnerRV Transoortation, Inc. 3,685,454 4,173,649 
Murray Energy Comoration Ohio Valley Resources, Inc. 773,31 1,029 687,162,790 
Murray Energy Corooration OhioAmcrican Energy, Inc. 8,104,583 6,742,584 
Murray Ener1ZV Corporation Oneida Coal Comoanv, Inc. 219,944 228,996 
Murray Energy Corporation PennAmerica Coal, Inc. (3,896,165) (3,896,266) 
Murray Energy Corporation PennAmcrican Coal, L.P. 15,898,102 15,898,411 
Murray Energy Corporation Peonsylvania Transloading, Inc. (124,086) (124,086) 
Murray Energy Comoration Pinski Corp. 17,757 17,757 
Murray Energy Comoration Pleasant Fanns, Inc. (2,019,840) (2,025,016) 
Murray EnerRY CofJ>Qration Sorina Church Coal Coml>8Dy 403,009 402,235 
Murray Energy Comoration Sunburst Resources, Inc. 51,405 51,405 
Murray Enenrv Comoratioo TDK Coal Sales, Inc. 101,659 101,573 
Murray Ener1ZV CofJ>Oration The American Coal Company 664,523,936 682,463,063 
Murray Energy Corporation The American Coal Sales Company (45,071,409) (32,319,714) 
Murray Energy Corporation The Franklin County Coal Company (739,033) 140,616 
Murray EnerRY Corporation The Harrison County Coal Comp1111y 83,923,121 62,206,653 
Murray EnerRY Comoration The Marion County Coal Company 144,738,919 194,969,430 
Murray Energy Corooratioo The Marshall County Coal Comp1111y 396,803,963 571, 754,02 I 
Murray EnerRV Corooration The Meigs County Coal Company (1,327,259 (1,323,909) 
Murray EnerRY Comoration The Monongalia County Coal Company 340,130,605 394,700,378 
Murray Energy Comoration The Muhlenberg County Coal Comnanv, LLC 95,338 1,145,214 
Murray Energy Corporation The Muskingum County Coal Company (157,446) (I 59,01 I) 
Murray EnerRY Corporation The Ohio County Coal Company 48,516,557 185,814,331 
Murray Energy Comoration The Ohio Valley Coal Company (490,306,668) (496,399,790) 
Murray EnerRY Corooration The Ohio Valley Transloading Co. (573,541 1,072,997 
Murray EnerRY Comoration The Olclahoma Coal Coml>8DY (2,116,814) (2, I 04,735) 
Murray Energy Comoration The Washington Couniy Coal Company (164,128,289) (I 70,424,706) 
Murray Energy Corooration The Western Kentucky Coal Company, LLC 139,319 1,773,768 
Murray EnerRY Comoration Umco Enefl>:V, Inc. 725,897 775,781 
Murray Energy Corporation UtahAmerican Energy, Inc. 185,465,775 171,335,498 
Murray Energy Corporation West Ridge Resources, Inc. ( I 08,606, 163) (106,803,600) 
Murray Enerp;y Corporation West Virginia Resources, Inc. 1,465,876 1,494,351 
Murray Energy Corporation Western Kenrucky Consolidated Resources, LLC. 517,315 (404,623) 
Murray Enenzv Corporation Western Kenrucky Land Holding, LLC. 3,312 3,312 
Murray Enerp;y Corooration Western Kenrucky Resources, LLC. 66,503 68,653 
Murray Equipment & Machine, Inc. American Energy Corporation 157,202 1,971,196 
Murray Equipment & Machine, Inc. American Equipment & Machine, Inc. (960,595) (1,016,299) 
Murray Equipment & Machine, Inc. Anchor Longwall & Rebuild, Inc. (8,674) (8,674) 
Murray Equipment & Machine, Inc. Chagrin Executive Office, L.L.C. (970) (970) 
Murray Equipment & Machine, Inc. Coal Resources, Inc. (454,221) (585,994) 
Murray Equipment & Machine, Inc. Foresi11:ht Enen,v, LP and subsidiaries 1,940,000 48,000 
Murray Equipment & Machine, Inc. KenAmerican Resources, Inc. 3,470,485 4,104,069 
Murray Equipment & Machine, Inc. Maple Creek Mining, Inc. 0 21,965 
Murray Equipment & Machine, Inc. MonVallev Transoortation Center, Inc. (120 31,636 
Murray Equipment & Machine, Inc. Murray American Coal Inc. 10,907 12,060 
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Net Change 

0 
610,971 

(24,771,497) 
95,016,428 
18,185,775 

(10,845,225) 

323 
9,790,408 

(9,594,802) 
(1,434,00 I) 

(8,233,883 
336,113 
335,263 

2,118,226 
1,000,204 

180,080 
(11,640,644) 

488,195 
(86,148,238) 

(1,361,999) 
9,053 
(101) 

309 
0 
0 

(S,175) 
(774) 

0 
(86) 

17,939,127 
12,751,695 

879,649 
(21,716,468) 

50,230,511 
174,950,058 

3,350 
54,569,774 

1,049,876 
(l,565) 

137,297,773 
(6,093,122) 

1,646,538 
12,079 

(6,296,416 
1,634,450 

49,884 
(14,130,276) 

1,802,562 
28,475 

(921,938) 

0 
2,150 

1,813,994 
(55,705) 

0 
0 

(131,773) 
(1,892,000) 

633,584 
21,965 
31,756 

1,153 
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Murray Equipment & Machine, Inc. Murray American Eoerev, Inc. '3,006) (1,841) 

Murray Eauioment & Machine, Inc. Murrav Enenzv Comollltion (11,837,629) (21,628,037) 

Murray Eauipment & Machine, Inc. Murray Maple Ea11:le Coal, LLC. 0 24,776 

Murray Eauipment & Machine, Inc. Murray Oak Grove Coal, LLC. 0 857,180 
Mwray Eauipment & Machine, Inc. OhioAmerican Enerl!V, Inc. 9,248 9,248 

Murray Equipment & Machine, Inc. The American Coal Company 164,533 164,533 

Murray Equipment & Machine, Inc. The American Coal Sales Company (387) (3,855) 

Murray Equipment & Machine, Inc. The Harrison County Coal Comoanv 757,708 1,746,577 

Murray Equipment & Machine, Inc. The Marion County Coal Comoanv 782,821 809,028 

Murray Equipment & Machine, Inc. The Marshall Cowity Coal Comnanv 2,950,047 3,253,210 

Murray Eauipment & Machine, Inc. The Monon11:Blia Cowitv Coal Comoanv 159,547 2,641,062 

Murray Equipment & Machine, Inc. The Muhlenberg Cowity Coal Company, LLC 6,800 719,884 

Murray Equipment & Machine, Inc. The Ohio County Coal Comoanv 278,447 1,139,019 

Murray Equipment & Machine, Inc. The Ohio Valley Coal Company (16,571) (16,571) 

Murray Equipment & Machine, Inc. The Washington County Coal Company 558 558 

Murray Equipment & Machine, Inc. The Western Keotuctcv Coal ComoanY, LLC 0 340,496 

Murray Eauipmcnt & Machine, Inc. UtahAmerican Enerll:Y, Inc. 460,107 3,128,695 

Murray Global Commodities Inc. Javelin Global Commodities (1,068,532) 0 

Murray Global Commodities Inc. Murrav Enerll:V Corporation (25,755,5 l 0 (16,160,708) 

Murray Global Commodities Inc. The American Coal Company (1,944,549) (1,944,549) 

Murray Kentucky Enenzv Services, Inc. Coal Resources, Inc. (22,309) (742,054 

Murray Kentucky Energy Services, Inc. Corporate Aviation Services, Inc. (201,695) (557,742) 

Murray Kentucky Enen,v Services, Inc. Murray American Energy, Inc. (457) (2,156) 
Murray Kentucky Energy Services, Inc. Murray Energy Corporation 1,244,385 2,678,386 
Murray Kentucky Eo,enrv Services, Ioc. Ohio Valley Resources, Inc. 0 165,000 
Murray Kentucky Enen,v Services, Inc. The American Coal Company (57) (57) 
Murray Kentucky Energy Services, Inc. The Marshall Countv Coal Comoanv (404 (404) 

Murray Kentucky Eo,enrv Services, Joe. Western Kentucky Consolidated Resources, LLC. 166,667 507,500 
Murray Kentucky Enen,v, Inc. Mwray Enefll:Y Cornoration (23,652,5 I 4) (15,418,631 
Murray Kentucky Energy, Inc. MurraY South America, Inc. (28,308,416) (21,445,916) 

Murray Kentucky Eoenzv, Inc. The Muhlenberg County Coal Company, LLC (2,216) (2,216) 
Murray Kentucky Energy, loc. The Western Kentucky Coal Comnanv, LLC (3,240) (3,240) 

Murrav Kentucky Eo"""', Joe. Weslem Kentuckv Consolidated Resources, LLC. (10,0ll,606) (1 7,143,706) 

Murray Kentucky Eoerev, Inc. Western Kentucky Resources, LLC. (1,274) (1 ,274) 
Murray Keystone Processing, Inc. American Energy Cornoration 127,258 127,258 

Murrav Kevstone Processimz, loc. Anchor Longwal\ & Rebuild, Inc. (2,066) (2,054) 

Murray Keystone Processinl!, Inc. Cantcrburv Coal Comnanv (7,780) (7,780) 
Murray Keystone Processing, Inc. Coal Resources, Inc. (132,875 (195,133) 
Murray Keystone ProcessinR, Ioc. Mwray American Energy, Inc. (459,373) (547,919) 

Murray Keystone Processing, Inc. Murray Energy Corporation (1,832,203) (2,168,317) 

Murray Keystone Processing, loc. Ohio Energy Transportation, Inc. (43,500) (43,500) 

Murray Kevstone Proccssin11:, Inc. Ohio Vallev Resources, loc. 2,499,759 2,473,886 

Murray Keystone Processin11:, Inc. The Harrison County Coal Company l\6,000 116,000 

Murray Keystone Processing, Inc. The Marion County Coal Company 116,212 116,212 

Murray Kevstone Processio11:, Inc. The Monon11alia Countv Coal Comnanv 2,540 2,540 

Murray Keystone Processinl!, Inc. The Ohio Valley Coal Company 0 (1,572) 

Murray South America, Inc. American Energy Corporation (592,028) (592,028) 

Murray South America, loc. CNR Consolidated (84,255,039) (110,605,039) 

Mwray South America, Inc. Coal Resources, Inc. (3,960,501) (5,793,333) 

Murray South America, Inc. Corporate Aviation Services, Joe. (1,235) (1,235 

Murray South America, Inc. Murray American Enervv, Inc. (I, 752,3971 (1,752,397) 

Murray South America, Inc. Murray Colwnbian Resources, Inc. (27,405) (27,405) 

Murray South America, Inc. Murray Energy Comoration 34,474,570 46,115,214 

Murray South America, Inc. Murray Kentucky EnerJZV, Inc. 28,308,416 21,445,916 

Murray South America, Joe. Ohio Valley Resources, Inc. (27,710,866) (10,810,866) 

Murray South America, Inc. Western Kentuctcv Consolidated Resources, LLC. 5,707,677 5,707,677 

Ohio Enenn, Transportation, Inc. American Mine Services, Inc. 15,183 15,183 

Ohio Enenn, Transportation, Inc. Anchor Lon=all & Rebuild, Inc. 647,431 1,025,906 

Ohio Enenzv Transportation, Inc. Coal Resoun:es, Inc. (89,200 (145,441) 

Ohio Enenn, Transportation, Inc. Empire Dock, Inc. 362,792 362,792 

Ohio Enenzv Transportation, Inc. KenAmerican Resources, Inc. 359,152 424,452 

Ohio Energy Transportation, Inc. Murray American Ene~, Inc. (406) (483) 
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Net Change 

1,165 
(9,790,408' 

24,776 
857,180 

0 
0 

(3,468) 
988,869 

26,207 
303,164 

2,481,516 
713,084 
860,572 

0 
0 

340,496 
2,668,588 
1,068,532 
9,594,802 

0 
(719,745) 
(356,047) 

(1,700) 
1,434,001 

165,000 
0 
0 

340,833 
8,233,883 
6,862,500 

0 
0 

(7,132,100) 

0 
0 

12 
0 

(62,258) 
(88,546) 

(336,l\3) 
0 

(25,873 

0 
0 
0 

(1,572) 
0 

(26,350,000) 
(1,832,832) 

0 
0 
0 

11,640,644 
(6,862,500) 
16,900,000 

0 
0 

378,475 
(56,241) 

0 
65,300 

(77) 
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Debtor Acco1111t Description - Due {lo )/from 10/31/2018 10/31/2019 
Balance Balance 

Ohio Enervv Transoortation, Inc. Murray Enel'2V Corooration (3,685,454) (4,173,649) 
Ohio Ener!n' TransPOrtation, Inc. Murray Keystone Processing, Inc. 43,500 43,500 
Ohio Enel'2V TransPOrtatioo, Inc. The Ohio County Coal Company 38 38 
Ohio Enel'2V Transoortation, Inc. The Ohio Valley Coal Company (103) (103 
Ohio Ener!n' TransPOrtation, Inc. The Washington County Coal Company II 11 
Ohio Valley Resources, loc. American Enen,v Corporation 2,922,098 5,333,776 
Ohio :Valley Resources, Inc. Chagrin Executive Office, L. L.C. 15,346 15,346 
Ohio Vallcv Resources, Inc. Coal Resources, Inc. 0 (470) 
Ohio Vallcv Resources, Inc. KenArnerican Resources, Inc. 1,115,000 1,335,000 
Ohio Valley Resources, Inc. Maple Creek Mining, Inc. 4,672,478 6,069,615 
Ohio Valley Resources, Ioc. Mon Valley Transportation Center, Inc. 10,392,727 11,883,979 
Ohio Vallev Resources, Inc. Murray American Coal Inc. 3,550,000 3,840,000 
Ohio Valley Resources, Inc. Murray American Energy. Inc. 299,412,721 335, 138,34 I 
Ohio Valley Resources, Ioc. Murray American River Towing, Ioc. (505,000) (10,000) 
Ohio Valley Resources, loc. Murray American Transportation, Inc. (17,886,706) (22,743,519) 
Ohio Valley Resources, loc. Murray Ener!n' Corporation (773,311,029) (687,162,790) 
Ohio Valley Resources, Inc. Murray Kentucky Energy Services, Inc. 0 (165,000) 
Ohio Valley Resources, loc. Murray Keystone Processing, Inc. (2,499,759) (2,473,886 
Ohio Valley Resources, Inc. Mumiy South America, Inc. 27,710,866 10,810,866 
Ohio Valley Resources, loc. Ohio Valley Resources, Inc. 0 0 
Ohio Valley Resources, Inc. The American Coal Company (1,218,981) (1,218,981) 
Ohio Valley Resources, Inc. The American Coal Sales Company 916,667 595,000 
Ohio Valley Resources, Inc. The Harrison County Coal Company (377,579,129) (450,080,915) 
Ohio Valley Resources, Inc. Toe Marion County Coal Company (184,239,096) (224, I 52,338) 
Ohio Valley Resources, Inc. The Marshall County Coal Company 67,423,432 85,098,398 
Ohio Valley Resources, Inc. The Monongalia County Coal Company (137,903,964) (162,854,783) 
Ohio Valley Resources, Inc. The Ohio County Coal Company I 50,608,027 146,533,636 
Ohio Valley Resources, Inc. The Ohio Valley Coal Company 47,580,247 49,998,813 
Ohio Valley Resources, Inc. The Ohio Valley Transloading Co. 5,225,367 5,695,803 
Ohio Valley Resources, Inc. Umco En=, Inc. 113,444 132,386 
Ohio Valley Resources, Inc. UlahAmerican Energy, Inc. 940,000 1,040,000 
OhioAmerican Energy, Inc. American Energy Corporation (3,021,552) (3,329,400) 
OhioAmerican Enerl!Y, Inc. AmericanMountaineer Ener!n', Inc. 0 (1,800) 
ObioAmerican Enervv, Inc. Anchor LonltWllll & Rebuild, Inc. (S18,191) (710,969) 
Ohio American Energy, Inc. Coal Resources. Inc. (523,346) (820,332) 
OhioAmerican Enerl!Y, Inc. KenAmerican Resources, Inc. 0 0 
OhioAmerican Enervv, Inc. Murray American Energy, Inc. (1,043) (1,157) 
ObioAmerican Energy, Inc. Murray Enern Corooration (8,104,583) (6,742,584) 
OhioAmerican Enerl!Y, Inc. Murray Equipment & Machine, Inc. (9,248) (9,248) 
ObioAmerican Energy, Inc. The American Coal Company 1,873,558 1,847,328 
OhioAmerican Energy, Inc. The American Coal Sales Company (895) (895) 
OhioAmerican Enerl!Y, Inc. The Marshall County Coal Company (3,573,557) (3,813, I 07) 
OhioAmerican Enervv, Inc. The Ohio County Coal Company (52,327,667) (52,333,264 
ObioAmerican Eocl'2V, Inc. The Ohio Valley Coal Company (81,412) (164,269) 
OhioAmcrican Enerov, Inc. The Washington County Coal Company 464 464 
OhioAmerican Enerl!Y, Inc. UtahAmerican Energy, Inc. 0 0 
OhioAmerican Energy, Inc. West Ridge Resources, Inc. 0 0 
Oneida Coal Comoany, Inc. Murray American Energy, Inc. (107,484) (109,464) 
Oneida Coal Comoany, Inc. Murray Energy Corporation (219,944) (228,996) 
PennAmerica Coal, loc. Coal Resources, Inc. 760,800 760,800 
PennAmerica Coal, Inc. Maple Creek Mining, Inc. 8.805,880 8,805,880 
PennAmerica Coal, Inc. Murray Energy Corporation 3,896,165 3,896,266 
PcnnAmerica Coal, Inc. The American Coal ComD8DY 0 0 
PennAmerican Coal. L.P. Coal Resources, Inc. (27,577,054) (27,577,134) 
PennAmerican Coal, L.P. Murray Energy Corporation (15,898,102) (I 5,898,411) 
PeonAmerican Coal, L.P. The American Coal Sales Company 0 0 
Pennsylvania Transloadin,z, Inc. Murray EnCl'2V Corporation 124,086 124,086 
Pinski Corp. Murray Ener!n' Comoration (17,757) (17,757) 
Pleasant Farms, Inc. American Mine Services, Inc. 1,915 5,689 
Pleasant Farms, Inc. American Natural Gas, lnc. (12,270) (12,435) 
Pleasant Farms, Inc. Anchor Loniiwall & Rebuild, Inc. (32,248 (35,001) 
Pleasant Farms, Inc. Coal Resources, Inc. (1,961,594) (1,921,685 
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Net Change 

(488,195) 
0 
0 

0 
0 

2,411,678 
Q 

(470) 

220,000 
1,397,138 
1,491,252 

290.000 
35,725,620 

495,000 
(4,856,813) 
86,148,238 

(165,000) 
25,873 

(16,900,000 
0 
0 

(321,667) 
(72,501,786) 
(39,913,242) 

17,674,966 
(24,950,819) 

(4,074,39 I) 
2,418,566 

470,437 
18,942 

100,000 
(307,847) 

(1,800) 
'(192,778) 
(296,986) 

0 
(114) 

1,361,999 
0 

(26,230) 
0 

(239,550) 
(5,596) 

(82,857 

0 
0 
0 

(1,980) 
(9,053) 

0 
0 

101 
0 

(80 
(309) 

0 
0 
0 

3,774 
(165 

(2,753) 
39,908 
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. 
Debtor Account Description - Due (io)/from 10/31/2018 10/31/2019 

Balance Balance 
Pleasant Fanns, Inc. Murray Energy Corporation 2,019,840 2,025,016 
Pleasant Fanns, Inc. The Ohio Vallev Coal Comnanv (34,937' (48,88S) 
Pleasant Fanns, Inc. The Washinl!ton Countv Coal Comoanv 2,232 2,232 
Spring Church Coal Comoanv Coal Resources, Joe. 410,634 410,609 
Spring Church Coal Comoanv Murrav Enerl!V Corooration (403,009' (402,235) 
Sunburst Resources, Inc. Murray Energy Corporation (Sl,405) (51,405) 
TDK Coal Sales, Inc. American Enefl!V Corooration 17,411 17,411 
TDK Coal Sales, Inc. Coal Resources, Inc. 17,33S 17,335 
TDK Coal Sales, Inc. Mill Creek Minin11: Comoanv (1,630,249) (1,630,249) 
TDK Coal Sales. Inc, Murray Enefl!V Corooratioo {101,659) (101,573) 
The American Coal Company Arncoal Holdimzs, Inc. (43,572,318) (44,809,818) 
The American Coal Company American Enefl!V Corooration 18,S06,41S 20,457,810 
The American Coal Company American Equipment & Machine, Inc. (853,030) (853,846) 
The American Coal Company American Mine Services, Inc. (421,308) (421,308) 
The American Coal Company AmericanMountaineer Enerll:Y, Inc. (301,958) (297,662) 
The American Coal Company Anchor Longwall & Rebuild, Inc. (26,547) (24,367) 
The American Coal Company Andalex Resources, Inc. (2,605,632) (2,592,111) 
The American Coal Company Coal Resources, Inc. (2,186,017) (2,175,698) 
The American Coal Company Corporate Aviation Services, Inc. (11,499) (11,499) 
The American Coal Company Emoire Dock, Inc. 2,585 2,585 
The American Coal Company Energy Resources, Inc. (187,385) (184,769) 
The American Coal Company Foresight Energy, LP and subsidiaries (1,952,398) (633,478) 
The American Coal Company Genwal Resources, Inc. (930,452) (917,410) 
The American Coal Company Javelin Global Commodities (128,167) 11,833 
The American Coal Company Kanawha Transoortation Center, Inc. 0 I0S 
The American Coal Comoanv KeoAmerican Resources, Inc. (7,720,367) (7,885,434) 
The American Coal Comoany Mon Valley Transportation Center, Inc. 398,373 394,431 
The American Coal Comnanv Murrav American Coal Inc. 9,075,474 12,799,100 
The American Coal Comnanv Murray American EnerRV, Inc. (1,187,794) (l ,SS8,182) 
The American Coal Company Murray Energy Corporation (664,523,936) (682,463,063) 
The Amencan Coal Comnanv Murray EQuioment & Machine, Inc. (164,533) (164,533) 
The American Coal Company Murray Global Commodities Inc. 1,944,549 1,944,549 
The American Coal Comoanv Murrav Kentuckv Ener2V Services, Inc. 51 51 
The Amencan Coal Comoanv Murray Oak Grove Coal, LLC. 0 1,831 
The American Coal Comoanv Ohio Valley Resources, Inc. 1,218,981 1,218,981 
The American Coal Comn.anv OhioAmerican Enerizv, Inc. ll ,873,SS8) (1,847,328) 
The Amencan Coal Comnanv The American Coal Sales Company (12,716) (12,716) 
The American Coal Comoanv The Franklin County Coal Comnanv 700,303 752,953 
The American Coal Comoany The Hamson County Coal Company (15,178) (13,478) 
The American Coal Company The Marion County Coal Company (1,326,708) (1,326,708) 
The American Coal Company The Marshall County Coal Comnanv l,S96,437 (3,959,828 
The American Coal ComDanY The Mei11s Countv Coal Comoanv 321 321 
The American Coal Company The MononRalia Countv Coal Comoany 14,601 14,601 
The American Coal Company The Muhlenberg County Coal Comnany, LLC 1S4 0 
The American Coal Com1>any The Ohio Countv Coal Comoanv (38,053,287) (53,834,575) 
The American Coal Company The Ohio Valley Coal Comoany (338,255) (414,5511 
The Amencan Coal Company The Ohio Valley Transloading Co. (142,012) (142,012) 
The American Coal Company The Washington Countv Coal Companv 211 211 
The American Coal Company UtabAmerican Energy, Inc. 543,722 3,407,727 
The American Coal Company West Ridge Resources, Inc. (354,210) (349,264) 
The American Coal Sales Company Amcoal Holdin11s, Inc. 43,572,318 44,697,318 
The American Coal Sales Company American Energy Corporation 33,245,237 49,844,055 
The American Coal Sales Company American Equipment & Machine, Inc. 0 154 
The American Coal Sales Comoanv American Natural Gas, Inc. 339 339 
The American Coal Sales Company AmericanMountaineer Energy, Inc. 0 (1,007) 
The American Coal Sales Company Chagrin Executive Office, L.L.C. 3,972 20,308 
The American Coal Sales Comoanv Coal Resources, Inc. (34,849,384) (39,236,417) 
The American Coal Sales Comoanv Consolidated Land Comoanv 0 (35,042) 
The American Coal Sales Company Coroorate Aviation Services, Inc. 6,245 6,550 
The American Coal Sales ComoaoY KenAmerican Resources, Inc. 70,310 18S,262 
The American Coal Sales Company Mon Valley Transoortation Center, Inc. 6,529 7,082 
The American Coal Sales Company Murrav American Coal Inc. 303 13,169 
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(4,387,033) 
(35,042 

306 
114,952 

SS3 
12,866 

314of 370 



R04227

Case 2:19-bk-56885 Filed 12/14/19 Entered 12/14/19 21:26:15 Doc 550 
Document 

Desc Main 

MURRAY ENERGY HOLDINGS CO., et al. 
Cue No. 19-56885 (JEii) 

Page 315 of 370 

Part 2, Question 4: Payments or other transfer of property made within I year before filing this case that benefited any insider 

Dcbtoc Account Description - Due (to )/from 10/3112018 10/31/2019 
Balance Balance 

The American Coal Sales Company Murray American EnCT!lY, Inc. 67,449 78,449 
The American Coal Sales Comnanv Murray American River TowinR, Inc. 61,092 (671,027) 
The American Coal Sales Company Murray American Transportation. Inc. 2,405 (50,494) 
The American Coal Sales Company Murray Energy Corporation 45,071,409 32,319,714 
The American Coal Sales Company Murray F.auipment & Machine, Inc. 387 3,855 
The American Coal Sales Company Murray Maple Eagle Coal, LLC. 0 8,574 
The American Coal Sales Companv Murray Oak Grove Coal, LLC. 0 77,251 
The American Coal Sales Company Ohio Valley Resources, Inc. {916,667) (S95,000) 
The American Coal Sales Company OhioAmerican Enenzv, Inc. 895 895 
The American Coal Sales Comnanv PennAmerican Coal, L.P. 0 0 
The American Coal Sales Company The American Coal Company 12,716 12,716 
The American Coal Sales Company The Harrison County Coal Company 59,S38 118,532 
The American Coal Sales ComPanv The Marion County Coal Company 58,195 101,109 
The American Coal Sales Company The Marahall County Coal Company 16,114 37,939 
The American Coal Sales Company The Monongalia County Coal Company 27,092 47,080 
The American Coal Sales Company The Muhlenberg County Coal CompBDy, LLC 1,491 1,977 
The American Coal Sales Company The Ohio County Coal Company 13,034 25,126 
The American Coal Sales Company The Ohio Valley Coal Company (112,125,735) (118,423,356) 
The American Coal Sales Company The Ohio Valley Transloading Co. (7,208,294) (10,187,405) 
The American Coal Sales Company The Oklahoma Coal Company 10,130 15,387 
The American Coal Sales Company The Western Keotuckv Coal Company, LLC 596 2,722 
The American Coal Sales Company UtahAmerican Energy, Inc. 7.498 21,211 
The American Coal Sales Company Western Kentucky Resources. LLC. 9,470 0 
The Fn,nlclin County Coal Company American Equipmeot & Machine, Inc. (7,571) (7,571) 
The Fn,nlclin County Coal Company Anchor Loni,wall & Rebuild, Inc. (132,568) (194,733) 
The Fn,nlclin Countv Coal Company Coal Resources, Inc. (67,074) (122,583) 
The Franklin County Coal Company Empire Dock, Inc. 0 0 
The F111Ilklin County Coal Company KenArnerican Resources, Inc. (41,371) (41 ,371) 
The F111nklin Countv Coal Company Murray American Enenzv, Inc. 63,654,909 57,266,1 IO 
The Franklin County Coal Company Murray EnerRV Corporation 739,033 (140,616) 
The Franklin County Coal Company The American Coal Company (700,303) (752,953) 
The Franklin County Coal Company The Harrison County Coal Company (249,291) (249,291) 
The Franklin County Coal Company The Marshall County Coal Company (125,238) (125,238) 
The F111Ilklin County Coal Company The MeiRs County Coal Company (23,913) (23,913) 
The F111Ilklin County Coal Company The Monongalia County Coal Company (62,057) (62,057) 
The Franklin County Coal Company The Ohio Countv Coal Company (98,408) (98,408) 
The Fn,nlclin County Coal Company The Washington County Coal Company (20,994) (20,994) 
The Harrison County Coal Company American Enenzv Corporation 9,430 1,500,058 
The Harrison County Coal Company American EQuipment & Machine, Inc. (1,325,677) (2,987,235) 
The Harrison County Coal Company American Mine Services, Inc. (523,461) (898,873) 
The Harrison County Coal Company Anchor Loni,wall & Rebuild, Inc. (3,724,506) (5,885,445) 
The Harrison Countv Coal Company Chaiuin Executive Office, L.L.C. (1,544) (1,544) 
The Harrison County Coal Company Coal Resources, Inc. (4,295,756) (7,482,057 
The Harrison County Coal Company Corporate Aviation Services, Inc. (908,350) (1,179,721) 
The Harrison County Coal Company Javelin Global Commodities 2,934,090 (2,994) 
The Harrison County Coal Company Mon Valley Transportation Center, Inc. (3,722,599) (5,919,588 
The Harrison County Coal Company Murray American Coal Inc. 700 1,681 
The Harrison County Coal Company Murray American Energy, lnc. (50,916,171) (77,031,136) 
The Harrison County Coal Company MWTay American Transportation, Inc. 4 4 
The Harrison County Coal Company Murray Energy Corooration (83,923,121) (62,206,653) 
The Harrison County Coal Company Murray Eauipment & Machine, Inc. (757,708) (1,746,577) 
The Harrison County Coal Company MWTay Kevstone Processin11. Inc. (116,000) (I 16,000 
The Harrison County Coal Company Murray Maple Eagle Coal, LLC. 0 12,805 
The Harrison County Coal Company Murray Oak Grove Coal, LLC. 0 0 
The Harrison County Coal Company , Ohio Valley Resources. Inc. 377,579,129 450,080,91 S 
The Harrison County Coal Comoanv The American Coal Company 15,178 13,478 
The Harrison Countv Coal Comoanv The American Coal Sales Company (59,538) (I 18,532) 
The Harrison County Coal Company The Franklin County Coal Company 249,291 249,291 
The Harrison County Coal Company The Marion County Coal Company (66,389) (230,727) 
The Harrison Countv Coal Company The Marahall County Coal Company 86,280 181,364 
The Harrison County Coal Company The MeiRs County Coal Company 5,974 5,974 
The Harrison County Coal Company The Monongalia County Coal Company (620,541) (1,000,994 
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Part 2, Question 4: Payments or other transfer of property made wilhin I year before filing this case that benefited any insider 

Debtor Account Deacription - Due (to)/from 10/31/2018 10131/2019 
Balance Balance 

The Harrison County Coal Company The Muskin= County Coal Company 2,332 2,332 

The Harrison County Coal Company The Ohio Countv Coal Comoanv (838,821) (849,801) 

The Harrison County Coal Company The Ohio Valley Coal Comoany (378,241) (703,897) 

The Harrison County Coal Comna.nv The Washington County Coal Company 751,049 751,029 

The Marion County Coal Comna.nv American Enerl!V Cornoration 2,045,645 80,030,656 

The Marion County Coal Company American Equipment & Machine, Inc. (6,473,473) (8,019,036) 

The Marion County Coal Company American Mine Services, Inc. (1,591,346) (6,704,617) 

The Marion County Coal Company Anchor Longwall & Rebuild, Inc. (5,168,485) (6,927,912) 

The Marion County Coal Comnanv Coal Resources, Inc. (14,853,204) (21,654,794 

The Marion County Coal Comoanv Corporate Aviation Services, Inc. (493,690) (743,928) 

The Marion County Coal Comoanv Javelin Global Commodities 6,006,162 10,865,981 

The Marion County Coal Comoany KenAmerican Resources, Inc. 1,091 1,091 

The Marion County Coal Comoany Mon Valley Transportation Center, Inc. (4,442,330) (7,014,793) 

The Marion County Coal Companv Murray American Coal Inc. 6,638 6,638 

The Marion County Coal Company Murray American Energy, Inc. (34,887,057) (58,928,544) 

The Marion County Coal Company Murray Energy Corporation (144,738,919) (194,969,430) 

The Marion County Coal Comnanv Murray &iuioment & Machine, Inc. (782,821) (809,028) 

The Marion County Coal Comoanv Murray Keystone Processilla, Inc. (116,212) (116,212) 

The Marion County Coal Company Murray Maole Ea2le Coal, LLC. 0 216 

The Marion County Coal Comnanv Murray Oak Grove Coal, LLC. 0 1,072 

The Manon County Coal Comoanv Ohio Valley Resources, Inc. 184,239,096 224, I 52,338 

The Marion County Coal Company The American Coal Companv 1,326,708 1,326,708 

The Marion County Coal Company The American Coal Sales Company (58,195) (101,109) 

The Marion County Coal Company The Harrison County Coal Comnanv 66,389 230,727 

The Marion County Coal Company The Marshall Countv Coal Comni,nv (1,512,829) (1,507,081) 

The Marion County Coal Comoanv The Mononp;alia County Coat Company (30,008 (53,947) 

The Marion County Coal Comoanv The Ohio Countv Coal Comnanv 782,812 709,093 

The Marion County Coal Comoany The Ohio Vallev Coal Company (1,125,704) (1,347,225) 

The Marion County Coal Comoany The Ohio Valley Transloadin2 Co. <2,44S (2,445) 

The Marion County Coal Company The Wasbill21on Countv Coal Comnany 70,690 70,670 

The Marion County Coal Company The Western Kentucky Coal Company, LLC 0 (17) 

The Marion County Coal Company U!ahArnerican Enef2V, Inc. 0 1,546 

The Marshall County Coal Company American Enerl!V Cornoration 396,31 S,942 684,755,600 

The Marshall County Coal Company American Enuimncnt & Machine, Inc. (6,170,503 (7,823,790) 

The Marshall County Coal Company American Mine Services, Inc. (3,500,302) (4,632,800) 

The Marshall County Coal Company ArnericanMountaineer Enerl!V, Inc. 819 819 

The Marshall County Coal Company Anchor Longwall & Rebuild, Inc. (16,199,358 (26,987,738) 

The Marshall County Coal Company ChaJ>;rin Executive Office, L.L.C. (1,548) (1,548) 

The Marshall County Coal Company Coal Resources, Inc. (11,950,735) (20,541 ,250) 

The Marshall County Coal Company Corporate Aviation Services, Inc. (1,183,837) (1,633,924) 

The Marshall County Coal Company Javelin Global Commodities 0 0 

The Marshall County Coal Company KenAmerican Resources, Inc. 38,128 38,530 

The Marshall County Coal Company Mon Valley Transportation Center, Inc. (5,661,512) (8,346,870) 

The Marshall County Coal Company Murray American Coal Inc. (98,882) (98,882 

The Marshall County Coal Companv Mwrav American En"""', Inc. (60,412,557) (86,648,739) 

The Marshall County Coal Company Murray Amencan River Towin2, Inc. (9,778,275) (12,740,832 

The Marshall County Coal Company Murray American Transportahon, Inc. (915,379) (2,406,379) 

The Marshall County Coal Companv Murray Energy Corporation (396,803,963) (571,754,021) 

The Marshall County Coal Company Murray Enuioment & Machine, Inc. (2,950,047) (3,253,210) 

The Marshall County Coal Company Murray Kentucky Enerl!V Services, Inc. 404 404 

The Marshall County Coal Comoanv Murrav Maole Ea2le Coal, LLC. 0 (215 

The Marshall County Coal Company Murray Oak Grove Coal, LLC. 0 52,415 

The Marshall County Coal Company Ohio Valley Resources, Inc. (67,423,432) (85,098,398) 

The Marshall Countv Coal Comoanv OhioAmerican Enennr, Inc. 3,573,557 3,813,107 

The Marshall County Coal Company The American Coal Company (1,596,437) 3,959,828 

The Marshall County Coat Company The American Coal Sales Comoanv (16,114) (37,939) 

The Marshall County Coal Comoanv The Franklin County Coal Comoanv 125,238 125,238 
The Marshall County Coal Company The Ha.rrison Countv Coal Comnanv (86,280) (181,364) 

The Marshall County Coat Company The Marion Countv Coal Comoanv 1,512,829 1,507,081 

The Marshall Countv Coal Comoanv The Monon2alia Countv Coal ComoanY 164,233 173,339 
The Marshall County Coal Company The Ohio County Coal Comnanv 203,981 3,290,170 

The Marshall County Coal Company The Ohio Vallev Coal Comoanv (1,931,747) (2,689,076 
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Part 2, Question 4: Payments or other transfer of property made within I year before fihng this case that benefited any insider 

Debtor Aooo1111t Description - Due (to )/from 10/3112018 10/31/20!9 
Balance Balaoce 

The Marshall Countv Coal Company The Ohio Valley Transloading Co. 6,263 6,263 
The Marshall Countv Coal Comnany The Washin!Zlon County Coal Company 17,215 17,215 
The Marshall County Coal Company The Western Kentucky Coal Company, LLC 685 0 
The Marshall County Coal Company UtahAmerican Energy, Inc. (1,285) 12,158 
The Marshall Countv Coal Company Western Kentucky Consolidated Resources, LLC. 0 0 
The MeiRs County Coal Company Coal Resources, Inc. (968) (968) 
The Meigs County Coal Company Murray American Energy, Inc. (1,488,914) (1,488,914) 
The Meigs County Coal Company Murray Energy Corporation 1,327,259 1,323,909 
The Mein County Coal Company The Amencan Coal Company (321) (321) 
The Meigs County Coal Company The Franklin County Coal Comoanv 23,913 23,913 
The Meies County Coal Company The Harrison County Coal Company (5,974) (5,974) 
The Meil(S County Coal Company The Muskineum County Coal Company (2,332) (2,332 
The Meigs County Coal Company The Ohio County Coal Company (78,078) (78,078) 
The Meies County Coal Company The Washington County Coal Company (3,031) (3,031) 
The Monongalia County Coal Comnany American Energy Corporation (37,791) 73,652,178 
The Monongalia County Coal Company American Equipment & Machine, Inc. (3,160,497) (4,479,850) 
The Mononealia Countv Coal Company American Mme Services, Inc. (1,265,345) (2,023,513) 
The Mononealia County Coal Company Anchor LonRWall & Rebuild, Inc. (6,366,316) (I 0,096,363) 
The MononRalia County Coal Comoanv Coal Resources, Inc. (11,528,769) (16,174,642) 
The Mononnlia County Coal Comoanv Corporate Aviation Services, Inc. (374,902) (608,849) 
The Monon11alia Countv Coal Company Javelin Global Commodities 5,719,557 521,475 
The Monongalia County Coal Company KenAmcrican Resources, Inc. 64,938 71,560 
The Monongalia County Coal Company Maple Creek Minmg, Inc. 4,200 4,200 
The Monon11.alia County Coal Company Mon Valley Transportation Center, Inc. (3,558,818) (5,538,307) 
The MononRBlia County Coal Company Murray American Coal Inc. 26S 265 
The Monongalia County Coal Company Murray American Enenrv, Inc. (33,882,143) (53,271,951) 
The Monon11alia Countv Coal Company Murray American River Towing, Inc. (19,542 74,717 
The MononRalia County Coal Company Murray American Transportation, Inc. (2,500) 6,741 
The Monongalia County Coal Company Murray Energy Corooration (340,130,605) (394,700,378) 
The Monontzalia County Coal Company Murray Equipment & Machine, Inc. (159,547) (2,641,062) 
The Monongalia County Coal Company Murray Keystone Process1n11, Inc. (2,540) (2,540) 
The Monongalia County Coal Company Murray Maple Eagle Coal, LLC. 0 133 
The MononlZBlia County Coal Company Murray Oak Grove Coal, LLC. 0 4,914 
The Mononealia Countv Coal Company Ohio Vallev Resources, Inc. 137,903,964 162,854,783 
The Monongalia County Coal Company The American Coal Company (14,601) (14,601) 
The Monon11alia County Coal Company The American Coal Sales Company (27,092) (47,080) 
The Monon11alia Countv Coal Company The Franklin County Coal Company 62,057 62,057 
The Monon11alia County Coal Company The Harrison County Coal Company 620,541 1,000,994 
The Monongalia County Coal Company The Marion County Coal Company 30,008 53,947 
The Monon11alia County Coal Company The Marshall County Coal Company (164,233) (173,339) 
The Monongalia County Coal Company The Ohio County Coal Company (916,828) (984,135 
The Monongalia County Coal Company The Ohio Valley Coal Comoanv (386,474) (710,728) 
The Monon11alia Countv Coal Company The Washin!Zlon County Coal Company 13,820 13,803 
The Monongalia County Coal Company UtahAmerican EnCl'llV, Inc. 0 {3,805,454) 
The Muhlenberg County Coal Company, LLC Coal Resources, Inc. (5,046) (4,357 
The Muhlenbenz County Coal Company, LLC Foresil!ht Energy, LP and subsidiaries 0 0 
The Muhlenberg County Coal Company, LLC KcnAmerican Resources, Inc. (441) {5,455) 
The Muhlenberg County Coal Company, LLC Mon Valley Transportation Center, Inc. 0 (9,530) 
The Muhlenber11 County Coal Com1>anY, LLC Murray American Enerl(Y, Inc. (26,479 37,74S 
The MuhlenberR County Coal Company, LLC Murray EnCl'llV Corooration (95,338) (1,145,214) 
The Muhlenberg County Coal Company, LLC Murray Equipment & Machine, Inc. (6,800) (719,884) 
The Muhlcnbenz Countv Coal Comnanv, LLC Murray Kentucky Enel'l!Y, Inc. 2,216 2,216 
The MuhlenberR County Coal Company, LLC Murray Oak Grove Coal, LLC. 0 643 
The Muhlenberg County Coal ComD411v, LLC The American Coal Company (1S4) 0 
The Muhlenberg County Coal Company, LLC The American Coal Sales Company (1,491) (1,977) 
The Muhlenberg County Coal Company, LLC The Ohio Valley Coal Company (1,760) (7,386) 
The Muhlenberg County Coal Company, LLC The Western Kentucky Coal Company, LLC 1,313,612 800,446 
The Muhlenber11 Countv Coal Comnanv, LLC Western Kentucky Coal Resources, LLC. 282 282 
The Muhlenberl! County Coal Company, LLC Western Kentucky Consolidated Resources, LLC. 13,053,164 480,446 
The Muhlenberg County Coal Comoanv, LLC Western Kentucky Resources, LLC. (501,688) (1,171,836) 
The Muhlenbere Countv Coal Company, LLC Western Kentucky River Loadout, LLC. (93,185) (227,671 
The MuskinllUIII County Coal Comnanv Murray American EnCrRY, Inc. (274,144) (293,510) 
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Part 2, Question 4: Payments or other tnmsfer of property made within 1 year before filing this case that benefited any insider 

Debtor Accouot Description • Due (to )/from 10/31/2018 10/31/2019 
Balance Balance 

The Muskin21lfll County Coal Company Murray Enen,v Corporation 157,446 159,011 
The Muskin211m County Coal Company The Harrison County Coal Company (2,332 (2,332) 
The Muskinaum County Coal Comna"v The Mei2s County Coal Comrnmy 2,332 2,332 
The Ohio County Coal Comnanv American Enen,v Corporation 157,408,421 390,001,084 
The Ohio County Coal Company American Eouipment & Machine, Inc. (4,417,479) (13,362,893) 
The Ohio County Coal Company American Mine Services, Inc. (948,052) (1,590,926) 
The Ohio County Coal Company Anchor Longwall & Rebuild, Inc. (8,397,041) (13, I 55,809) 
The Ohio County Coat Company Chagrin Executive Office, L.L.C. (1,543) (1,575) 
The Ohio County Coal Company Coal Resources, Inc. (8,382,754) (14,421,751) 
The Ohio County Coal Company Corporate Aviation Services, Inc. (702,320) (974,548) 
The Ohio County Coat Company KenAmerican Resources, Inc. 6,030 (356,005) 
The Ohio County Coal Comnanv Maple Creek Minin2, Inc. 0 0 
The Ohio County Coal Company Mon Valley Transoortation Center, Inc. (2,066,437) (3,271,759) 
The Ohio County Coal Company Murray American Coal Inc. 3,008 3,008 
The Ohio County Coal Company Murray American Enerl!Y, Inc. (38,218,889) (52,910,842) 
The Ohio County Coal Company " Murray American River Towin11, Inc. (1,594,663) (2,658,740) 
The Ohio County Coal Company Mwray American Transportation, Inc. (504,000) (927,600) 
The Ohio County Coal Comrnmv Murray Enen,v Corporation (48,516,557 (185,814,331) 
The Ohio County Coal Company Murray ~uipment & Machine, Inc. (278,447) (1,139,019) 
The Ohio County Coal Company Murray Oak Grove Coal, LLC. 0 3,982 
The Ohio County Coal Company Ohio Enc..... Transoortation, Inc. (38) (38) 
The Ohio County Coal Comnanv Ohio Valley Resources, Inc. (150,608,027) (146,533,636) 
The Ohio County Coal Company OhioAmerican Energy, Inc. 52,327,667 52,333,264 
The Ohio County Coal Company The American Coal Company 38,053,287 53,834,575 
The Ohio County Coal Company The American Coal Sales Comoanv (13,034) 125,126) 
The Ohio County Coal Company The Franklin Countv Coal ComnAnv 98,408 98,408 
The Ohio County Coal Company The Harrison County Coal Company 838,821 849,801 
The Ohio County Coal Company The Marion County Coal Comrianv (782,812) (709,093) 
The Ohio County Coal Company The Marshall Countv Coal Comrn,nv (203,981) (3,290,170) 
The Ohio County Coal Company The Mei11s County Coal Company 78,078 78,078 
The Ohio County Coal Company The Monongalia County Coal Comoanv 916,828 984,135 
The Ohio County Coal Company The Ohio Valley Coal Company (1,108,354) (1,878,432) 
The Ohio County Coal Company The Ohio Valley Transloading Co. (4,000) (4,000) 
The Ohio County Coal Company The Washino-tnn Councv Coal Comoanv 123,253 123,253 
The Ohio County Coal Company UtabAmerican Enerl!Y, Inc. 406 (310) 
The Ohio Valley Coal Company American Enerl!Y Corporation 10,684,134 25,668,997 
The Ohio Valley Coal Company American Eouiriment & Machine, Inc (224 (224) 
The Ohio Valley Coal Company American Mine Services, Inc. 43,891 106,371 
The Ohio Valley Coal Company American Natural Gas, Inc. 822 2,265 
The Ohio Valley Coal Company AmericanMountaineer EnerRY, Inc. 0 (397) 
The Ohio Valley Coal Company Anchor Loni,wall & Rebuild, Inc. (468,453) (411,094 
The Ohio Valley Coal Company Chal!rin Executive Office, L.L.C. 5,618,135 5,841,133 
The Ohio Valley Coal Comoany Coal Resources, Inc. 61,515,601 65,591,676 
The Ohio Valley Coal Company Corporate Aviation Services, Inc. (1,600} /2641 
The Ohio Valley Coal Company Empire Dock, Inc. 2 2 

The Ohio Valley Coal Company Kanawha Transoortation Center, Inc. (1,637,899} (3,611 ,200) 
The Ohio Valley Coal Company KenAmerican Resources, Inc. 11,198 31,446 
The Ohio Valley Coal Company Maple Creek Mining, Inc. 12,723,657 13,311,562 
The Ohio Valley Coal Company MonVallev Transportallon Center, Inc. (445} (936,445 
The Ohio Valley Coal Company Munay American Enen,v, Inc. (10,646,265) (15,617,359) 
The Ohio Valley Coal Company Murray American River Towing, Inc. 3,188 3,188 
The Ohio Valley Coal Company Murrav Enell!Y Corooration 490,306,668 496,399,790 
The Ohio Valley Coal Company Murray ~uinment & Machine, lnc. 16,571 16,571 
The Ohio Valley Coal Company Murray Keystone Processing, Inc. 0 1,572 
The Ohio Valley Coal Company Ohio Energy Transportation, lnc. 103 103 
The Ohio Valley Coal Company Ohio Valley Resources, Inc. (47,580,247) (49,998,813) 
The Ohio Valley Coal Company OhioAmerican Energy, Inc. 81,412 164,269 
The Ohio Valley Coal Company Pleasant Fanns, Inc. 34,937 48,885 
The Ohio Valley Coal Company The American Coal Company 338,255 414,551 
The Ohio Valley Coal Company The American Coal Sales Comoanv 112,125,735 118,423,356 
The Ohio Valley Coal Company The Harrison County Coal Company 378,241 703,897 
The Ohio Valley Coal Company The Marion County Coal Company 1,125,704 1,347,225 
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Net Change 

1,565 
0 
0 

232,592,663 
(8,945,414) 

(642,874) 
(4,758,768) 

(32) 
(6,038,996) 

(272,228) 
(362,036 

0 
(1,211,323) 

0 
(14,691,954) 

(1,064,077) 
(423,600) 

(137,297,773) 
(860,572 

3,982 
0 

4,074,391 
S,596 

15,781,288 
(12,092) 

0 
10,980 
73,719 

(3,086,189) 
0 

67,307 
(770,078) 

0 
0 

(716) 
14,984,863 

0 
62,480 

1,443 
(397) 

57,360 
222,998 

4,076,075 
1,336 

0 
(1,973,301 

20,247 
587,906 

(936,000) 
(4,971,094) 

0 
6,093,122 

0 
1,572 

0 
(2,418,566) 

82,857 
13,948 
76,296 

6,297,621 
325,656 
221,520 . 
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Part 2, Question 4: Payments or other transfer of property made within I year before filing this case that benefited any insider 

Debtor Account Description • Due (to )/from 10/31/2018 10/31/2019 
Balance Balauco 

The Ohio Vallev Coal Company The Marshall Countv Coal Comoanv 1,931,747 2,689,076 
The Ohio Vallev Coal Company The Monongalia County Coal Comoanv 386,474 710,728 
The Ohio Valley Coal Comnanv The Muhlenbe0t County Coal Comnanv, LLC 1,760 7,386 
The Ohio Valley Coal Comnanv The Ohio Countv Coal Comoanv 1,108,354 1,878,432 
The Ohio Valley Coal Company The Ohio Vallev Transloadim? Co. 59,471 204,471 
The Ohio Valley Coal Company The Washington County Coal Company 142,408 283,314 
The Ohio Valley Coal Company The Western Kentucky Coal Comnany, LLC 0 6,898 
The Ohio Valley Coal Company UtahAmerican Energy, Inc. 6,895 6,895 
The Ohio Vallev Transloadinll! Co. American Enerll!V Col"!loration 79,994 224,754 
The Ohio Valley Transloadinll! Co. Anchor Lomzwall & Rebuild, Inc. (177,388) (199,804 
The Ohio Valley Transloadiog Co. Challl'in Executive Office, L.L.C. 151 151 
The Ohio Vallev Transloadinll! Co. Coal Resources, Inc. (I ,070,384) (1,642,675) 
The Ohio Valley Transloadinll! Co. Mon Valley Transoortation Center, Inc. (422,261) (557,243 
The Ohio Valley Transloading Co. Murray American Enenrv, Inc. (307,962) (426,230) 
The Ohio Valley Transloadinll! Co. MWTay American River Towing, Inc. 0 (2,750) 
The Ohio Valley Transloadinll! Co. Murray American Transportation, Inc. 0 (3,215) 
The Ohio Valley Transloading Co. MWTay Energy Comoration 573,541 (1,072,997) 
The Ohio Vallev Transloadin2 Co. Ohio Valley Resoun::es, Inc. (5,225,367) (5,695,803) 
The Ohio Valley Transloading Co. The American Coal Company 142,012 142,012 
The Ohio Valley Transloading Co. The American Coal Sales Comnanv 7,208,294 10,187,405 
The Ohio Vallev Transloading Co. The Marion County Coal Comoanv 2,445 2,445 
The Ohio Valley Transloading Co. The Marshall County Coal Company (6,263) (6,263) 
The Ohio Valley Transloading Co. The Ohio County Coal Company 4,000 4,000 
The Ohio Vallev Transloading Co. The Ohio Valley Coal Comoany (59,471) (204,471) 
The Oklahoma Coal Company Coal Resources, Inc. (525,627) (493,732) 
The Oklahoma Coal Company Murray Enenzv Comoration 2,116,814 2,104,735 
The Oklahoma Coal Company The American Coal Sales Comoanv (I 0, 130) (15,387) 
The Oklahoma Coal Comoany The Oklahoma Coal Company 0 0 
The Washington County Coal Comoanv American Enenzv Corl)oration (252) (252) 
The Washinl!ton County Coal Company American Natural Gas, Inc. 45 45 
The Washinirtoo County Coal Company Anchor Longwall & Rebuild, Inc. (376,109) (838,607) 
The Washington County Coal Company Canterburv Coal Company (1,330) (1,330) 
The Washinl!ton County Coal Company Coal Resources, Inc. (80,977) (89,187) 
The Washinl!lon Couotv Coal Company Kanawha Transportation Center, Inc. 0 1,277 
The Washington County Coal Company KenAmerican Resources, Inc. 1,675 1,675 
The Washinotnn County Coal Company Maple Creek Minin11, Inc. (13,795) (12,910 
The Washin2ton Countv Coal Company Mon Valley Transoortation Center, Inc. (1,673) 71,916 
The Washin1>1on County Coal Company Murray American Energy, Inc. (41,555,285) (48,027,701) 
The Washington County Coal Company MWTay American River Towing, Inc. (801) (801) 
The Washinll!ton County Coal Company Murray Energy Corporation 164,128,289 170,424,706 
The Washinll!ton County Coal Company MWTay Equipment & Machine, Inc. (558) (558) 
The Washinl!ton County Coal Company Ohio Energy Transoortation, Inc. (11) (II 
The Washin2ton Countv Coal Company OhioAmerican Enerll!V, Inc. (464 (464) 
The Washinllton County Coal Company Pleasant Farms, Inc. (2,232) (2,232) 
The Washinllton County Coal Company The American Coal Comnanv (211) (211) 
The Washin2ton Countv Coal Company The Franklin County Coal Company 20,994 20,994 
The Washinll!!on County Coal Company The Harrison County Coal Company (751,049) (751,029) 
The Washington County Coal Company The Marion County Coal Company (70,690) (70,670) 
The WashinJtton Countv Coal Company The Marshall County Coal Company (17,215) (17,215) 
The Washinllton County Coal Company The Meigs County Coal Company 3,031 3,031 
The Washinllton County Coal Company The Monongalia Countv Coal Comoanv (13,820) (13,803) 
The Washinatnn Countv Coal Company The Ohio County Coal Company (123,253) (123,253 
The WashinJtton County Coal Company The Ohio Valley Coal Company (142,408 (283,314) 
The Washinllton County Coal Company UtahAmerican Enerll!V, Inc. 449 449 
The Western Kentucky Coal Company, LLC Coal Resources, Inc. (6,212) (7,974) 
The Western Kentucky Coal Company, LLC KenAmerican Resources, Inc. 148 638 
The Western Kentucky Coal Company, LLC Mon Valley Transoortation Center, Inc. 0 (25,914) 
The Western Kentuclcv Coal Comoanv, LLC MWTay American Enervv, Inc. (77,664) 22,664 
The Western Kentucky Coal Company, LLC MWTay Energy Corl)oration (139,319 (1,773,768) 
The Western Kentucky Coal Company, LLC MWTay Equipment & Machine, Inc. 0 (340,496) 
The Western Kentuckv Coal Comoanv, LLC MWTay Kentuclcv Enerll!V, Inc. 3,240 3,240 
The Western Kentucky Coal Company, LLC MWTay Metallurgical Coal Holdings, LLC. 0 (5,348 
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Net Change 

757,329 
324,254 

5,626 
770,078 
145,000 
140,906 

6,898 
0 

144,760 
(22,416) 

0 
(572,290) 
(134,982) 
(118,268) 

(2,750) 
(3,215) 

(1,646,538) 
(470,437) 

0 
2,979,111 

0 
0 
0 

(145,000) 
31,895 

(12,079) 
(5,257) 

0 
0 
0 

(462,498) 
0 

(8,209) 
1,277 

0 
886 

73,588 
(6,472,415) 

0 
6,296,416 

0 
0 
0 
0 
0 
0 

20 
20 
0 
0 

16 
0 

(140,906) 

0 
(1,762) 

490 
(25,914 
100,328 

(1,634,450) 
(340,496) 

0 
(5,348) 
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Part 2, Question 4: Payments or other transfer of property made within I year before filing this case that benefited any insider 

Doblor A-,unt Description - Due (to)/from 10/31/2018 10131/2019 
Balance Balance 

The Western Kentucky Coal Company, LLC The American Coal Sales Company (596) (2,722 

The Western Kentuclcv Coal Comoanv, LLC The Marion Countv Coal Comoanv 0 17 

The Western Kentucky Coal Comoany, LLC The Marshall Countv Coal Comoanv (685) 0 

Toe Western Kentucky Coal Company, LLC Toe Muhlenben, Countv Coal Comnany, LLC {1,313,612) (800,446 

The Western Kentuclcv Coal Comoaov, LLC The Ohio Vallev Coal Company 0 (6,898) 

The Western Kentucky Coal Company, LLC Western Kentucl<v Coal Resources, LLC. 32,253 32,253 

The Western Kentucky Coal Company, LLC Western Kentucky Consolidated Resources, LLC. 25,863,957 13,440,307 

The Western Kentucky Coal ComoanY, LLC Western Kentucky Land Holding, LLC. 1,857 1,857 

The Western Kentucky Coal Company, LLC Western Kentucl<v Rail Loadout, LLC. 6,920 7,593 

The Western Kentucky Coal Comnanv, LLC Western Kentuckv Resources, LLC. (1,780,787) (3,173,737) 

The Western Kentuckv Coal ComoanY, LLC Western Kentuclcv River Loadout, LLC. (1,902,143) (5,614,399) 

Umco Enenrv, Inc. American Ener<>V Comoration 117,607 117,607 

Umco Energy, Inc. Coal Resources, Inc. (42) (42) 

Umco Energy, Inc. Murray Enerl!Y Corooration {725,897) (775,781) 

Umco Enenrv, Inc. Ohio Vallev Resources, Inc. (J13,444) (132,386) 

UtahAmerican Energy, Inc. American Energy Corporation (6,481) (25,293) 

UtahAmerican Enerl!Y, Inc. American F_,,uinment & Machine, Inc. (3,054,187) (8,429,387) 

UtahArnerican Enenrv, Inc. American Mine Services, Inc. (74,570) (273,854) 

UtabAmerican Enerl!Y, Inc. Anchor Lon2Wall & Rebuild, Inc. (6,614) (7,915 

UtabAmerican Enerl!Y, Inc, Andalex Resources, Inc. (5,827,231) (4,165,981) 

UtahAmerican Enenrv, Inc. Coal Resources, Inc. (3,104,873) (5,268,489) 

UtahAmerican Enerl!Y, Inc. Corporate Aviation Services, Inc. (650,536) (650,536) 

UtahAmerican Enenn,, Inc, Genwal Resources, Inc. 191,615 274,061 

UtahAmerican Energy, Inc. Javelin Global Commodilles 4,131,219 229,806 

UtahAmerican Enerl!Y, Inc. KenAmerican Resources, Inc. (46,711) (46,711) 

UtahArnerican EnerRY, Inc. MonVallev TranSPorlation Center, Inc. (27,711 (168,359) 

UtahAmerican Enenn1, Inc. Murrav American Coal Inc. (626,884) (626,884 
UtahAmerican Enerov, Inc. Murrav American Energy, Inc. (91,890) (1,694,130) 

UtahAmerican EnerRY, Inc. Murrav Energy Corooratioo (185,465,775 (171,335,498) 

UtahAmerican Encnn1, Inc. Murrav ~uioment & Machine, Inc. (460,107) (3,128,695) 

UtahAmencan Energy, Inc. Ohio Valley Resources, Ioc. (940,000) (1,040,000) 

UtahAmerican Energy, loc. OhioAmcrican Energy, Inc. 0 0 

UtahAmerican Enerov, Inc, The American Coal Company (543,722) (3,407,727) 

UtahAmerican Ener<>V, Inc. The American Coal Sales Comoanv (7,498 (21 ,211) 

UtahAmerican Energy, Inc. The Marion Countv Coal Company 0 (1,546) 

UtahAmerican En"""', Inc. The Marshall Countv Coal Company 1,285 (12,158) 

UtahAmencan En"""', Inc. The Monongalia County Coal Comoanv 0 3,805,454 

UtahAmerican En=, Inc. The Ohio Countv Coal Comnanv {406) 310 

UtahAmerican En"""', Inc. The Ohio Valley Coal Company (6,895) (6,895) 

UtahAmerican Energy, Inc. The Washington County Coal Comoanv (449) (449) 

UtahAmerican Ener<>V, Inc. West Rid11e Resources, Inc. 7,243,188 6,801,106 

West Rid2e Resources, Inc. Andalex Resources, Inc. 1,986 1,986 

West R1d2e Resources, Inc. Coal Resources, Inc. (48,216) (82,716) 

West Ridge Resources, Inc. Murrav American Enenzv, Inc. (156) (156) 

West Rid2e Resources, Inc. Murray Enerl!Y Corooration 108,606,163 I 06,803,600 

West Rid2e Resources, Inc. ObioAmerican Encrov, Inc. 0 0 

West Ridge Resources, Inc. The American Coal Company 354,210 349,264 

West Rid2e Resources, Inc. UtahAmerican Energy, Inc. (7,243,188) (6,801,106) 

West Vir2inia Resources, Inc. American Ener<>V Corooration 156,192 156,192 

West Virginia Resources, Inc. Anchor Lon2Wal1 & Rebuild, Inc. 105,764 163,453 

West Viri!inia Resources, Inc. Canteiburv Coal Company 260 260 

West Virginia Resources, Inc. Coal Resources, Inc. (21,047,483) (21,056,425) 

West Virginia Resources, Inc. Murrav Eneri,v Comnration (1,465,8761 (1,494,35 I) 

Western Kenruckv Coal Resources, LLC. The Muhlenber2 County Coal Company, LLC (282) (282 

Western Kentucky Coal Resources, LLC. The Western Kentuclcv Coal Company, LLC (32,253) (32,253) 

Western Kentucky Coal Resources, LLC. Western Kentucky Consolidated Resources, LLC. 0 (638) 

Western Kentuckv Coal Resources, LLC. Western Kentuckv Resources, LLC. (3,250) (3,250) 

Western Kentucky Consolidated Resources, LLC. Foresi2ht Enen,v, LP and subsidiaries 3,349,891 614,854 

Western Kentucky Consolidated Resources, LLC. KenAmcrican Resources, Inc. (83,094) 4,124,882 

Western Kentuckv Consolidated Resources, LLC. Murrav Encnnr Corooration (517,315) 404,623 

Western Kentucky Consolidated Resources, LLC. Murrav Kentuckv Enerl!Y Services, Inc. (166,667) (507,500) 

Western Kentucky Coosolidated Resources, LLC. Murrav Kentuckv Energy, Inc. 10,011,606 17,143,706 
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Net Change 

(2,125) 
17 

685 
513,166 
(6,898 

0 
(12,423,650) 

0 
673 

(1,392,951) 
(3,712,256) 

0 
0 

(49,884) 
(18,942) 
(18,812) 

(5,375,200) 
(199,284) 

(1,301) 
1,661,250 

(2,163,616) 
0 

82,447 
(3,901,414) 

0 
(140,647 

0 
(1,602,240) 
14,130,276 

(2,668,588) 
(100,000) 

0 
(2,864,005) 

(13,713 
(1,546) 

(13,442) 
3,805,454 

716 
0 
0 

(442,082) 

0 
(34,500) 

0 
(1,802,562) 

0 
(4,945) 

442,082 
0 

57,689 
0 

(8,943 
(28,475) 

0 
0 

(638) 
0 

(2,735,037 
4,207,976 

921,938 
(340,833) 
7,132,100 
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Part 2, Question 4: Payments or other transfer of property made within I year before filing this case that benefited any insider 

Deblor 

Western Kentucky Consolidated Resources, LLC. 
Western Kentucky Consolidated Resources. LLC. 
Western Kentuckv Consolidated Resources. LLC. 
Western Kentuclcv Consolidated Resources, LLC. 
Western Kentucky Consolidated Resources, LLC. 
Western Kentucky Consolidated Resources, LLC. 
Western Kentucky Consolidated Resources, LLC. 
Western Kentucky Consolidated Resources, LLC. 
Western Kentucky Consolidated Resources, LLC. 
Western Kentuckv Consolidated Resources, LLC. 
Western Kentucky Consolidated Resources, LLC. 
Western Kentucky Land Holding, LLC. 
Western Kentuckv Land Holding, LLC. 
Western Kentucky Land HoldinR, LLC. 
Western Kentucky Land Holding, LLC. 
Western Kentuckv Rail Loadout, LLC. 
Western Kentuclcv Rail Loadout, LLC. 
Western Kentucky Rail Loadout, LLC. 
Western Kentuckv Rail Loadout, LLC. 
Western Kentucky Rail Loadout, LLC. 
Western Kentucky Rail Loadout, LLC. 
Western Kentuckv Resources Financing, LLC. 
Western Kentucky Resources Financing, LLC. 
Western Kentucky Resources Financing, LLC. 
Western Kentuckv Resources, LLC. 
Western Kentucky Resources, LLC. 
Western Kentucky Resources, LLC. 
Western Kentuckv Resources, LLC. 
Western Kentuckv Resources, LLC. 
Western Kentucky Resources, LLC. 
Western Kentucky Resources, LLC. 
Western Kentuckv Resources, LLC. 
Western Kentucky Resources, LLC. 
Western Kentucky Resources, LLC. 
Western Kentuckv Resources, LLC. 
Western Kentucky Resources, LLC. 
Western Kentucky Resources, LLC. 
Western Kentuckv River Loadout, LLC. 
Western Kentucky River Loadout, LLC. 
Western Kentucky River Loadout, LLC. 
Western Kentuckv River Loadout, LLC. 
Western Kentucky River Loadout, LLC. 

Account Description - Due (to )/from 

Murray Oak Grove Coal, LLC. 
Murray South America, Inc. 
The Marshall Countv Coal Comoanv 
The Muhlenber2 Countv Coal Comnanv, LLC 
The Western Kentucky Coal Company, LLC 
Western Kentucky Coal Resources, LLC. 
Western Kentuckv Land Holding, LLC. 
Western Kentucky Rail Loadout, LLC. 
Western Kentuckv Resources Financing, LLC. 
Western Kentuckv Resources, LLC. 
Western Kentucky River Loadout, LLC. 
Murray Enen,v Comoration 
The Western Kentuckv Coal Com.,,.nv, LLC 
Western Kentucky Consolidated Resources, LLC. 
Western Kentuckv Resources, LLC. 
Murray Maple Eule Coal, LLC. 
The Western Kentucky Coal Comoany, LLC 
Western Kentuckv Consolidated Resources, LLC. 
Western Kentuckv Resources Financing, LLC. 
Western Kentucky Resources, LLC. 
Western Kentucky River Loadout, LLC. 
Western Kentuckv Consolidated Resources, LLC. 
Western Kentucky Rail Loadout, LLC. 
Western Kentucky Resources, LLC. 
Coal Resources, Inc. 
KenAmcrican Resources, Inc. 
Murray EnerRY Corporation 
Murray Kentuckv Enerszv, Inc. 
The American Coal Sales Comoanv 
The MuhlenberR County Coal Comnanv, LLC 
The Western Kentucky Coal Company, LLC 
Western Kentucky Coal Resources, LLC. 
Western Kentucky Consolidated Resources, LLC. 
Western Kentuckv Land Holding, LLC. 
Western Kentuclcv Rail Loadout, LLC. 
Western Kentucky Resources Financm11:, LLC. 
Western Kentucky River Loadout, LLC. 
The Muhlenberg Countv Coal Companv, LLC 
The Western Kentucky Coal Company, LLC 
Western Kentucky Consolidated Resources, LLC. 
Western Kentuckv Rail Loadout, LLC. 
Western Kentucky Resources, LLC. 
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10/31/2018 
Balance 

0 
(5,707,677) 

0 
(13,053,164 l 
(25,863,957) 

0 

24,507 
531,165 
153,846 

(12,321,826) 
1,891,057 

(3,312) 
(1,857) 

(24,507) 
27,416 

0 
(6,920) 

(531,165) 
185,000 
299,600 

0 
(153,846) 
(185,000) 

338,693 
(36,244) 

1,493 
(66,503) 

1,274 
(9,470) 

501,688 
1,780,787 

3,250 
12,321,826 

(27,416) 
(299,600) 
(338,693) 

0 
93,185 

1,902,143 
(1,891,057) 

0 

0 

10/31/2019 
Balanco 

925 
(5,707,677 

0 
(480,446) 

(13,440,307) 
638 

2S,14S 
2,749,953 

154,484 
11,584,938 
8,647,558 

(3,312) 
(1,857 

(25,145) 
27,416 

(21,301) 
(7,593) 

(2,749,953) 
185,000 
854,700 

0 
(154,484) 
(18S.000) 

338,693 
0 

435 
{68,653) 

1,274 
0 

1,171,836 
3,173,737 

3,250 
{11,584,938) 

(27,416) 
(854,700) 
(338,693] 

1,482 
227,671 

5,614,399 
(8,647,558) 

0 
(1,482 

Net Change 

925 
0 
0 

12,572,718 
12,423,650 

638 
638 

2,218,789 
638 

23,906,764 
6,756,502 

0 

0 
(638) 

0 
(21,301) 

(673) 
(2,218,789) 

0 

SSS,100 
0 

(638) 
0 
0 

36,244 
(1,057) 
(2,150) 

0 
9,470 

670,148 
1,392,951 

0 
(23,906,764) 

0 
(555,100) 

0 
1,482 

134,486 
3,712,256 

(6,756,502) 
0 

(1,482) 
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Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 3, Question 7: Legal actions, administrative proceedings, court actions, executions, attachments, or governmental audits 

Case Tltte Case Number Nature of case Court or agency's name Status Of Casa 
and address 

American Lung Association, Et Al 19-1140 Petition For Review UNITED STATES COURT On appeal 
V. EPA, Et Al OF APPEALS FOR 

DISTRICT OF COLUMBIA 
CIRCUIT 
333 CONSTITUTION 
AVENUE. NW 
WASHINGTON, DC 20001 

Iliana Sebreros, Individually And 160905749 Wrongful Death THIRD DISTRICT FOR Pending 
On Behalf or The Heirs And The SALT LAKE CITY, UT 
Estate Of Alejandro Ramirez, 450STATE ST 

SALT LAKE CITY, UT 
84111 

In Re: FirstEnergy Solutions 18-50757 Bankruptcy US BANKRUPTCY Concluded 
Corp., Et Al. COURT NORTHERN 

DISTRICT OF OHIO 
2 S MAIN STREET 
AKRON, OH 44308 

Jetson Mitchell & Sherman Rider 3:17-CV-444 lltigation UNITED STATES Pending 
V. Murray Energy Corporation, DISTRICT COURT FOR 
The American Coal Company, THE SOUTHERN 
Inc., And Doe Defendants 1-20 DISTRICT OF ILLINOIS 

750 MISSOURI AVENUE 
EAST 
SAINT LOUIS, IL 62201 

M.S., Individually, And M.S., As 19-C-173 Litigation CIRCUIT COURT OF Pending 
Next Friend Of The Minor Child, OHIO COUNTY, WV 
S.M. V. Jonathan Murray, Et Al. 1500 CHAPLINE ST 

WHEELING, WV 26003 

Murray Energy Corp., Et. Al. V. 2:18CV00440 Breach Of Contract U.S. DISTRICT COURT, Pending 
Patrick Cassidy, El. Al. SOUTHERN DISTRICT OF 

OH; 
85 MARCONI BLVD 
ROOM 121 
COLUMBUS, OH 43215 

Murray Energy Corporation V. 15-1396 Petition For Review UNITED STATES COURT On appeal 
EPA, EIAI OF APPEALS FOR 

DISTRICT OF COLUMBIA 
CIRCUIT 
333 CONSTITUTION 
AVENUE, NW 
WASHINGTON, DC 20001 

Murray Energy Corporation V. 16-1127 Petition For Review UNITED STATES COURT On appeal 
EPA, EIAI OF APPEALS FOR 

DISTRICT OF COLUMBIA 
CIRCUIT 
333 CONSTITUTION 
AVENUE, NW 
WASHINGTON, DC 20001 

Murray Energy Corporation V. 16-1218 Petition For Review UNITED STATES COURT On appeal 
EPA, Et Al OF APPEALS FOR 

DISTRICT OF COLUMBIA 
CIRCUIT 
333 CONSTITUTION 
AVENUE, NW 
WASHINGTON, DC 20001 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filtng for Bankruptcy 

Part 3, Question 7: Legal actions, administrative proceedings, court actions, executions, attachments, or governmental audits 

Case Title Case Number Nature of case Court or agency's name Status Of Casa 
and address 

Murray Energy Corporation V. 15-1385 Environmental UNITED STATES COURT Pending 
United States Environmental OF APPEALS FOR THE 
Protection Agency DISTRICT OF COLUMBIA 

CIRCUIT 
LEWIS F. POWELL JR. 
COURTHOUSE & ANNEX 
1100 EAST MAIN 
STREET, SUITE 501 
RICHMOND, VA 23219 

Murray Energy Corporation V. 16-1406 Environmental UNITED STATES COURT Pending 
United States Environmental OF APPEALS FOR THE 
Protection Agency DISTRICT OF COLUMBIA 

CIRCUIT 
LEWIS F. POWELL JR. 
COURTHOUSE & ANNEX 
1100 EAST MAIN 
STREET, SUITE 501 
RICHMOND, VA 23219 

Murray Energy Corporation V. 1:15-cv-110 IMK (N.D. WV) Environmental DISTRICT COURT FOR Pending 
United Stales Environmental THE NORTHERN 
Protection Agency, Et Al. DISTRICT OF WEST 

VIRGINIA 
1125 CHAPLINE STREET, 
SUITE3000 
WHEELING, WV 26003 

Murray Energy Corporation, Et Al. 15A778 Regulatory UNITED STATES On appeal 
V. Environmental Protection SUPREME COURT OF 
Agency, El Al. APPEALS 

1 FIRST ST NE 
WASHINGTON, DC 20543 

Murray Energy Corporation, Et Al. 5:14-CV-39 Environmental DISTRICT COURT FOR Concluded 
V. Gina McCarthy Administrator, THE NORTHERN 
United States Environmental DISTRICT OF WEST 
Protection Agency ("U.S. EPA") VIRGINIA 

1125 CHAPLINE STREET, 
SUITE 3000 
WHEELING, WV 26003 

Murray Energy Corporation, Et Al. 2: 15-CV-448 Regulatory UNITED STATES Pending 
V. Mine Safety & Health DISTRICT COURT FOR 
Administration, Et Al. THE SOUTHERN 

DISTRICT OF OHIO, 
EAST DIVISION 
170 N HIGH ST 
COLUMBUS, OH 43215 

Murray Energy Corporation, Et Al. 17-C-70 Defamation CIRCUIT COURT OF Concluded 
V. The New York Times Company MARSHALL COUNTY, 

WEST VIRGINIA 
600 7TH STREET 
#106 
MOUNDSVILLE, WV 
26041 

Murray Energy Corporation, El Al. 17-C-124 Defamation CIRCUIT COURT OF Concluded 
V. Time Warner, Inc., Home Sox MARSHALL COUNTY, WV 
Office, Inc., Et Al. 511 6TH STREET 

MOUNDSVILLE, WV 
26041 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affalrs for Non-lndlvlduals FIiing for Bankruptcy 

Part 3, Question 7: Legal actions, administrative proceedings, court actions, executions, attachments, or governmental audits 

Case Title Case Number Nature of case Court or agency's name Status Of Case 
and address 

Nicholas Riggle, Et Al., Plaintiffs 17-5906 Personal Injury COURT OF COMMON Pending 
Vs. Murray Energy Corporation Et PLEAS OF ALLEGHENY 
Al., Defendants. COUNTY, 

PENNSYLVANIA 
414 GRANT STREET 
PITTSBURGH, PA 15219 

Nicholas Riggle, El Al., V. Murray 19-C-129 Property CIRCUIT COURT OF Pending 
Energy Corporation, Et Al. MARSHALL COUNTY, 

WEST VIRGINIA 
600 7TH STREET 
#106 
MOUNDSVILLE, WV 
26041 

Nii V. Robert E. Murray And 16CV0480 Harassment/Employme BELMONT COUNTY Pending 
Murray Energy Corporation Et Al. nt COURT OF COMMON 

PLEAS, BELMONT 
COUNTY, OHIQ 
101 W. MAIN STREET 
SAINT CLAIRSVILLE, OH 
43950 

Robert And Dawn Montag V. The 18 BE 0050 Property BELMONT COUNTY Pending 
Ohio Valley Coal Company, Et Al. COURT OF COMMON 

PLEAS, BELMONT 
COUNTY, OHIO 
101 W. MAIN STREET 
SAINT CLAIRSVILLE, OH 
43950 

Robert And Dawn Montag V. The 16-cv-220 Property BELMONT COUNTY On appeal 
Ohio Valley Coal Company, COURT OF COMMON 
Murray Energy Corporation And PLEAS, BELMONT 
Tubaugh Remodeling LLC COUNTY, OHIO 

101 W MAIN STREET 
SAINT CLAIRSVILLE, OH 
43950 

Terry Sargent V. Murray Energy 474-2019-00812 Sex U.S. EEOC Pending 
Corporation, Murray Kentucky Discrim1nalon/Harassm 131 M STREET, NE 
Energy, And Western Kentucky ent FOURTH FLOOR, SUITE 
Coal Resources 4NWO2F 

WASHINGTON. DC 20507 
-0100 

Terry Sargent V. Murray Energy 474-2019-00813 Sex US. EEOC Pending 
Corporation, Murray Kentucky Discrimination/Harassm 131 M STREET, NE 
Energy, And Western Kentucky ent FOURTH FLOOR, SUITE 
Coal Resources 4NWO2F 

WASHINGTON, DC 20507 
-0100 

Terry Sargent V. Murray Energy 474-2019-00814 Sex U.S. EEOC Pending 
Corporation, Murray Kentucky Discrim nat10n/Harassm 131 M STREET, NE 
Energy, And Western Kentucky ent FOURTH FLOOR. SUITE 
Coal Resources 4NWO2F 

WASHINGTON, DC 20507 
-0100 
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Debtor Name: Murray Energy Corporal on Case Number; 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndivlduals FIiing for Bankruptcy 

Part 3, Question 7: Legal actions, admln·strabve proceedings, court actions, executions, attachments, or governmental audits 

Case Title Case Number Nature of case Court or agency's name Status Of Case 
and address 

Tetrick Heirs And Guy Corporation 1:17-CV-205 Breach Of Contract NORTHERN DISTRICT Pending 
V. AmericanMounlaineer Energy, OF WEST VIRGINIA, 
Inc. And Murray Energy CLARKSBURG, WV 
Corporation 500W PIKE ST 

CLARKSBURGH, WV 
26301 

Thomas Tillman V. Murray Energy 19-CV- Personal Injury BELMONT COUNTY Pending 
Corporation, El Al. COURT OF COMMON 

PLEAS, BELMONT 
COUNTY, OHIO 
101 W. MAIN STREET 
SAINT CLAIRSVILLE, OH 
43950 

U.S. Department Of Labor On WEVA-2019-0426-D/MSHA Labor Charge MINE SAFETY AND Pending 
Behalf Of Jason Todd (2) V. CASE NO. MORG-CD-2018-08 HEALTH 
Murray Energy Corporation, The ADMINISTRA TJON 
Marion County Coal Company, 1331 PENNSYLVANIA 
And Robert E. Murray AVENUE, NW, SUITE 

520N 
WASHINGTON, DC 20004 

West Virginia Et Al. V. United 15-1366 Environmental UNITED STATES COURT Concluded 
States Environmental Protection OF APPEALS FOR THE 
Agency DISTRICT OF COLUMBIA 

CIRCUIT 
LEWIS F. POWELL JR. 
COURTHOUSE & ANNEX 
1100 EAST MAIN 
STREET, SUITE 501 
RICHMOND, VA23219 

WPP LLC V. Murray American 15-C-814 Breach Of Contract CIRCUIT COURT OF Pending 
Energy, Inc., Et Al.. CNX RCPC. CABELL COUNTY, WEST 
CNX Land, Murray Energy VIRGINIA 
Corporation, CONSOL Energy, 750 5TH AVE #202, 
Inc. And CONSOL Gas HUNTUNGTON, WV 

25701 

WPP LLC V. Murray American 15-C-816 Breach Of Contract CIRCUIT COURT OF Pending 
Energy, Inc., Et Al., CNX RCPC, CABELL COUNTY, WEST 
CNX Land, Murray Energy VIRGINIA 
Corporation, CONSOL Energy, 750 5TH AVE #202, 
Inc. And CONSOL Gas HUNTUNGTON, WV 

25701 

WPP LLC V. Murray American 15-C-817 Breach Of Contract CIRCUIT COURT OF Pending 
Energy, Inc., Et Al., CNX RCPC, CABELL COUNTY, WEST 
CNX Land, Murray Energy VIRGINIA 
Corporation, CONSOL Energy, 750 5TH AVE #202, 
Inc. And CONSOL Gas HUNTUNGTON, WV 

25701 

WPP LLC V. Murray American 15-C-818 Breach Of Contract CIRCUIT COURT OF Pending 
Energy, Inc., El Al., CNX RCPC, CABELL COUNTY, WEST 
CNX Land, Murray Energy VIRGINIA 
Corporation, CONSOL Energy, 750 5TH AVE #202, 
Inc. And CONSOL Gas HUNTUNGTON, WV 

25701 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 4, Question 9: List all gifts or charitable contributions the debtor gave to a recipient within 2 years before filing this case unless the aggregate 
value of the gilts to that recipient is less than $1,000 

Creditor's Name & Addre&S Recipients relationship to Description of tha Data• given Value 
debtor gifts or contributions 

1863 PAC, LTD N/A Cash ContnbulJon 06/28/2018 $72,000.00 
POBOX481 
MARTINSBURG, WV 25402 

1863 PAC, LTD NIA Cash Contribution 10/26/2018 $30,000.00 
POBOX481 
MARTINSBURG, WV 25402 

ADVANCE CALIFORNIA N/A Cash Contnbubon 05/30/2018 $150,000.00 
2308 MT VERNON AVE STE 762 
ALEXANDRIA, VA 22301 

AMERICAN COAL COUNCIL N/A Sponsorship 01/09/2019 $8,500.00 
1101 PENNSYLVANIA AVE NW 
STE 300 
WASHINGTON, DC 20004 

AMERICAN HEART NIA Sponsorship 12/04/2017 $15,000.00 
ASSOCIATION 
GREAT RIVERS AFFILIATE-AR 
PO BOX50065 
PRESCOTT, AZ. 86304-5065 

AMERICAN HEART N/A Sponsorship 11/14/2018 $15,000.00 
ASSOCIATION 
GREAT RIVERS AFFILIATE-AR 
POBOX50065 
PRESCOTT, AZ. 86304-5065 

ANDREW MISTAK N/A Cash Contribution 04/02/2019 $5,000.00 
(ADDRESS ON FILE) 

BELMONT COUNTY FARM NIA Cash Contribution 04/05/2019 $1,000.00 
BUREAU INC. 
100 COLONEL DRIVE 
BARNESVILLE, OH 43713 

BELMONT COUNTY STUDENT N/A Cash Contribution 04/09/2019 $1,000.00 
SERVICES 
349 35TH STREET 
BELLAIRE, OH 43906 

BOY SCOUTS OF AMERICA VARIOUS Cash Spon$(1t$hlp 12/28/2017 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 02/01/2018 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 03/01/2018 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 03/29/2018 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 05/03/2018 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 06/01/2018 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 07/11/2018 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 4, Question 9: List all gifts or charitable contributions the debtor gave to a recipient within 2 years before filing this case unless the aggregate 
varue of the gifts to that recipient ,s less than $1,000 

Creditor's Name & Address Recipients relatlonshlp to Description of the Dates given Value 
debtor gifts or contributions 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 08/31/2018 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 09/05/2018 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 09/06/2018 $91,340.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 10/03/2018 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 11/02/2018 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 11/28/2018 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 03/04/2019 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 03/04/2019 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 03/04/2019 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 04/04/2019 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 05/06/2019 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 06/03/2019 $100,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

BOY SCOUTS OF AMERICA VARIOUS Cash Sponsorship 06/24/2019 $5,000.00 
1325 WEST WALNUT HILL LANE 
IRVING, TX 75015-2079 

CATO INSTITUTE N/A Cash Sponsorship 10/05/2018 $5,000.00 
1000 MASSACHUSETTS AVE 
NW 
WASHINGTON, DC 20077-0172 

CENTER FOR THE STUDY OF NIA Cash Contribution 11/13/2017 $10,000.00 
CO2 
AND GLOBAL CHANGE 
5219 S RESEDA STREET 
GILBERT, AZ 85298 

CENTER FOR THE STUDY OF N/A Cash Contribution 01/15/2018 $40,000.00 
CO2 
AND GLOBAL CHANGE 
5219 S RESEOA STREET 
GILBERT, AZ 85298 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 4, Question 9: List all gifts or charitable contributions the debtor gave to a recipient w;thin 2 years before filing this case unless the aggregate 
value of the gifts to that recipient Is less than $1,000 

Creditor's Name & Address Recipients relationship to Description of the Dates given Value 
debtor gifts or contributions 

CENTER FOR THE STUDY OF N/A Cash Contribution 10/04/2018 $10,000.00 
CO2 
AND GLOBAL CHANGE 
5219 S RESEDA STREET 
GILBERT, AZ 85298 

CFACT N/A Cash Contribution 10/05/2018 $5,000.00 
COMMITTEE FOR A 
CONSTRUCTIVE TOMORR 
PO BOX430 
ABINGDON, MD 21009-0430 

CFG ACTION MONTANA NIA Cash Contribution 08/23/2018 $20,000.00 
C/O HOLLOWAY CONSUL TING 
INC 
1530 WILSON BLVD., SUITE 440 
ARLINGTON, VA 22209-2447 

CHRISTOPHER HUMPAL NIA Cash Contribution 03/28/2018 $5,000.00 
(ADDRESS ON FILE) 

COMMUNITY FOUNDATION NIA Cash Contribution 04103/2018 $1,000.00 
FOR THE OHIO V 
1310 MARKET STREET 
WHEELING, WV 26003 

COMPETITIVE ENTERPRISE NIA Cash Contribution 0510112018 $50,000.00 
INSTITUTE 
1310 L STREET, NW, 7TH 
FLOOR 
WASHINGTON, DC 20005 

COMPETITIVE ENTERPRISE NIA Cash Contribution 1010112018 $50,000.00 
INSTITUTE 
1310 L STREET, NW. 7TH 
FLOOR 
WASHINGTON, DC 20005 

COMPETITIVE ENTERPRISE NIA Cash Contribution 0210112019 $50,000.00 
INSTITUTE 
1310 L STREET, NW, 7TH 
FLOOR 
WASHINGTON, DC 20005 

COMPETITIVE ENTERPRISE NIA Cash Contribution 07/02/2019 $50,000.00 
INSTITUTE 
1310 L STREET, NW, 7TH 
FLOOR 
WASHINGTON, DC 20005 

CYSTIC FIBROSIS NIA Cash Contribution 03122/2018 $1,000.00 
FOUNDATION 
4550 MONTGOMERY AVE., 
SUITE 1100 N 
BETHESDA, MD 20814 

EAST RICHLAND EVANGELICAL NIA Cash Contribution 04124/2019 $250,000.00 
FRIENDS CHURCH 
67885 FRIENDS CHURCH ROAD 
ST. CLAIRSVILLE, OH 43950 

EAST RICHLAND EVANGELICAL NIA Cash Contribution 0610312019 $250,000.00 
FRIENDS CHURCH 
67885 FRIENDS CHURCH ROAD 
ST. CLAIRSVILLE, OH 43950 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 4, Question 9: List all gifts or charitab!e contributions the debtor gave to a recipient within 2 years before filing•this case unless the aggregate 
value of the gifts lo that recipient is less than $1,000 

Creditor's Name & Address Recipients relationship to Description of the Dates given Value 
debtor g lfts or contributions 

EAST RICHLAND EVANGELICAL N/A Cash Contribution 1/2018 • 5/2019 $189,575.00 
FRIENDS CHURCH 
67885 FRIENDS CHURCH ROAD 
ST. CLAIRSVILLE, OH 43950 

EBENEZER BAPTIST N/A Cash Sponsorship 11/15/2017 $8,600.00 
CEMETERY 
C/0 THOMAS W JOHNSON 
PO BOX 555 
BETHESDA, OH 43719 

EBENEZER BAPTIST N/A Cash Contribution 03/28/2019 $6,700.00 
CEMETERY 
C/0 THOMAS W JOHNSON 
PO BOX 555 
BETHESDA, OH 43719 

EPWORTH PARK N/A Cash Contribution 03/06/2018 $2,475.00 
CHAUTAUQUA ASSEMBLY PA 
BOARD 
P.O. BOX 25 
BETHESDA, OH 43719 

EPWORTH PARK NIA Cash Contribution 05/10/2018 $2,250.00 
CHAUTAUQUA ASSEMBLY PA 
BOARD 
P.O. BOX 25 
BETHESDA, OH 43719 

EPWORTH PARK N/A Cash Contribution 07/09/2018 $1,417.50 
CHAUTAUQUA ASSEMBLY PA 
BOARD 
P.O. BOX25 
BETHESDA, OH 43719 

EPWORTH PARK N/A Cash Contribution 07/18/2018 $2,902.50 
CHAUTAUQUA ASSEMBLY PA 
BOARD 
P.O. BOX25 
BETHESDA, OH 43719 

EPWORTH PARK N/A Cash Contribution 08/09/2018 $1,350.00 
CHAUTAUQUA ASSEMBLY PA 
BOARD 
P.O. BOX25 
BETHESDA, OH 43719 

EPWORTH PARK N/A Cash Contribution 09/11/2018 $2,866.50 
CHAUTAUQUA ASSEMBLY PA 
BOARD 
P.O. BOX25 
BETHESDA, OH 43719 

FREEDOM WORKS NfA Cash Contribution 08/15/2018 $25,000.00 
FOUNDATION, INC. 
ATTN: PARISSA SEDGHI 
FORNWALT 
111 K ST. NE SUITE 600 
WASHINGTON, DC 20002 

FREEDOM WORKS NIA Cash Contribution 10/12/2018 $25,000.00 
FOUNDATION, INC. 
ATTN: PARISSA SEDGHI 
FORNWALT 
111 K ST. NE SUITE 600 
WASHINGTON, DC 20002 
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Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 4, QuHtion 9: List a~ gifts or charitable contributions the debtor gave to a recipient within 2 years before filing this case unless the aggregate 
value of the gifts to that recipient is less than $1,000 

Creditor's Name & Address Recipients relationship to DHcrlptlon of the Dates given Value 
debtor gifts or contributions 

FRIENDS OF COAL LADIES N/A Cash Contribution 11/13/2017 $5,000.00 
AUXILIARY 
PO BOX 1109 
BECKLEY. WV 25802 

FRIENDS OF COAL LADIES N/A Cash Contribution 10/26/2018 $1,000.00 
AUXILIARY 
PO BOX 1109 
BECKLEY, WV 25802 

FRIENDS OF JUVENILE DRUG N/A Cash Contribution 11/10/2017 $10,000.00 
COURT INC 
114 SOUTH BUTLER STREET 
ST.CLAIRSVILLE, OH 43950 

FRIENDS OF JUVENILE DRUG N/A Cash Sponsorship 02/20/2019 $6,000.00 
COURT INC 
114 SOUTH BUTLER STREET 
ST.CLAIRSVILLE, OH 43950 

GLENWOOD INC. NIA Cash Sponsorship 04/11/2018 $2,750.00 
150 GLENWOOD LANE 
BIRMINGHAM, AL 35242 

GLENWOOD INC. NIA Cash Sponsorship 03/22/2019 $2,750.00 
150 GLENWOOD LANE 
BIRMINGHAM, AL 35242 

GOVERNMENT N/A Cash Contribution 06/07/2018 $100,000.00 
ACCOUNTABILITY & OVERSIG 
324 LOGTRAC ROAD 
STANDSVILLE. VA 22973 

GOVERNMENT N/A Cash Contribution 09/12/2018 $100,000.00 
ACCOUNTABILITY & OVERSIG 
324 LOGTRAC ROAD 
STANDSVlLLE. VA 22973 

GOVERNMENT N/A Cash Contribution 01/02/2019 $100,000.00 
ACCOUNTABILITY & OVERSIG 
324 LOGTRAC ROAD 
STANDSVILLE, VA 22973 

HARDWORKING AMERICANS NIA Cash Contribution 04/18/2018 $30,000.00 
COMMITTEE 
ATTN RANDALL THOMPSON 
3250 FOLEY GLEN DRIVE 
FENTON, Ml 48430 

HARDWORKING OHIOANS, INC. NIA Cash Contribution 10/26/2018 $100,000.00 
PO BOX6105 
COLUMBUS, OH 43206 

HAZEN LODGE #251 F.&A.M. N/A Cash Sponsorship 05/31/2019 $1,000.00 
BOX433 
BETHESDA, OH 43719 

HEARTLAND AMERICA INC N/A Cash Contribution 04/18/2018 $15,000.00 
PO BOX91754 
WASHINGTON, DC 20090 

HEBREW ACADEMY OF N/A Cash Contnbution 02/14/2019 $2,500.00 
CLEVELAND 
1860 SOUTH TAYLOR ROAD 
CLEVELAND HEIGHTS, OH 
44118 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 4, Question 9: List all gifts or charitable contributions the debtor gave lo a recipient within 2 years before filing this case unless the aggregate 
value of the gifts lo that recipient is less than $1,000 

Creditor's Name & Address Recipients relationship to Description of the Dates given Value 
debtor gifts or contributions 

INTERNATIONAL CLIMATE NIA Cash Contribution 03113/2018 $20,000.00 
SCIENCE COALI 
28 TIVERTON DRIVE 
OTTAWA, ON K2E 6L5 
CANADA 
INTERNATIONAL CLIMATE NIA Cash Contribution 10/01/2018 $20,000.00 
SCIENCE COALI 
28 TIVERTON DRIVE 
OTTAWA, ON K2E 6L5 
CANADA 

INTERNATIONAL CLIMATE NIA Cash Contribution 04/05/2019 $20,000.00 
SCIENCE COALI 
28 TIVERTON DRIVE 
OTTAWA, ON K2E 6L5 
CANADA 

JETS BOOSTER CLUB NIA Cash Contribution 05/28/2019 $1,000.00 
66859 BELMONT MORRISTOWN 
ROAD 
BELMONT, OH 43718 

JUDICIAL WATCH NIA Cash Contribution 06/22/2018 $1,000.00 
425 THIRD STREET SW, SUITE 
800 
WASHINGTON, DC 20024 

JUDICIAL WATCH N/A 
425 THIRD STREET SW, SUITE 

Cash Contribution 06/22/2018 $1,000.00 

800 
WASHINGTON, DC 20024 

KENTUCKY COAL NIA Cash Sponsorship 08127/2018 $5,000.00 
ASSOCIATION 
880 CORPORATE DRIVE #101 
LEXINGTON, KY 40503 

KENTUCKY TOMORROW INC N/A Cash Contribution 10125/2018 $5,000.00 
PO BOX 22142 
LOUISVILLE, KY 40252 

KEYSTONE STRONG N/A Cash Contribution 08123/2018 $50,000.00 
13520 MCLEAREN RD., NO. 
711024 
HERNDON, VA 20171 

MARSHALL COUNTY N/A Cash Contribution 05/28/2019 $10,000.00 
EDUCATION FOUNDATIO 
PO BOX 578 
MOUNDSVILLE, WV 26041 

MISSOURI RISING ACTION N/A Cash Contribution 09/2012018 $60,000.00 
1500 WILSON BLVD., 5TH 
FLOOR 
ARLINGTON, VA 22209 

MOVING WEST VIRGINIA NIA Cash Contribution 09/27/2018 $30,000.00 
FORWARD 
B1CPAC 
PO BOX 2711 
CHARLESTON, WV 25330 

NATIONAL MINING HALL OF N/A Cash Sponsorship 05/31/2018 $16,000.00 
FAME& MUSE 
PO BOX981 
LEADVILLE, CO 80461 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 4, Quastlon 9: List all gifts or charitable contributions the debtor gave to a recipient within 2 years before filing this case unless the aggregate 
value of the gifts to that recipient is less than $1,000 

Creditor's Name & Address Recipients relationship to Description of the Oates given Value 
debtor gifts or contributions 

NATIONAL MINING HALL OF NIA Cash Sponsorshi? 08/02/2019 $35,000.00 
FAME&MUSE 
PO BOX981 
LEADVILLE, CO 80461 

NEWARK ICE HOCKEY NIA Cash Contribution 03/19/2019 $3,000.00 
ASSOCIATION 
C/O RANDY KILL 
936 SHARON VALLEY RD 
NEWARK, OH 43055 

NM INVESTMENT SERVICES NIA Cash Contribution 01/03/2019 $50,000.00 
LLC 
3000 K STREET NW, SUITE 600 
WASHINGTON, DC 20007-5109 

OHIO CANCER RESEARCH NIA Cash Contribution 03/26/2018 $17,000.00 
ASSOCIATES 
85 EAST GAY STREET SUITE 
700 
COLUMBUS, OH 43215 

OHIO CANCER RESEARCH N/A Cash Contribution 03/04/2019 $17,000.00 
ASSOCIATES 
85 EAST GAY STREET SUITE 
700 
COLUMBUS, OH 43215 

OHIO CHRISTIAN ALLIANCE N/A Cash Contribution 07/06/2018 $20,000.00 
EDUCATION FUND 
PO BOX 3076 
AKRON, OH 44309 

OHIO CHRISTIAN ALLIANCE NIA Cash Contribution 12112/2018 $10,000.00 
EDUCATION FUND 
PO BOX 3076 
AKRON, OH 44309 

OHIO CHRISTIAN ALLIANCE NIA Cash Contribution 09/04/2019 $10,000.00 
EDUCATION FUND 
PO BOX 3076 
AKRON, OH 44309 

OHIO FOUNDATION OF N/A Cash Contribution 02/16/2018 $50,000.00 
INDEPENDENT COLL 
250 EAST BROAD STREET, 
SUITE 1700 
COLUMBUS, OH 43215-3722 

OHIO FOUNDATION OF NIA Cash Contribution 06/24/2019 $50,000.00 
INDEPENDENT COLL 
250 EAST BROAD STREET, 
SUITE 1700 
COLUMBUS, OH 43215-3722 

OHIO RIVER SWEEP N/A Cash Contribution 02/08/2018 $2,000.00 
5735 KELLOGG AVENUE 
CINCINNATI, OH 45230 

OHIO RIVER SWEEP N/A Cash Sponsorship 03/26/2019 $2,000.00 
5735 KELLOGG AVENUE 
CINCINNATI, OH 45230 

OHIO RIVER VALLEY COUNCIL N/A Cash Sponsorship 11/06/2017 $16,782.00 
BOY SCOUTS OF AMERICA 
PO BOX 6186 
WHEELING, WV 26003 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 4, Question 9: List all gifts or charilab'e contributions the debtor gave to a recipient within 2 years before filing this case unless the aggregate 
value of the gifts to that recip1ent is less than $1,000 

Creditor's Name & Addre88 Recipients relationship to Description of the Dates given Value 
debtor gifts or contributions 

OHIO RIVER VALLEY COUNCIL N/A Cash Contribution 11/08/2017 $100,000.00 
BOY SCOUTS OF AMERICA 
PO BOX 6186 
WHEELING, WV 26003 

OHIO RIVER VALLEY COUNCIL NIA Cash Sponsorship 06/12/2018 $25,000.00 
BOY SCOUTS OF AMERICA 
POBOX6186 
WHEELING, WV 26003 

OHIO RIVER VALLEY COUNCIL NIA Cash Contribution 04/0812019 $75,000.00 
BOY SCOUTS OF AMERICA 
PO BOX6186 
WHEELING, WV 26003 

OHIO RIVER VALLEY COUNCIL N/A Cash Sponsorship 04/08/2019 $25,000.00 
BOY SCOUTS OF AMERICA 
PO BOX6186 
WHEELING, WV 26003 

OHIO RIVER VALLEY COUNCIL NIA Cash Contribution 05/28/2019 $5,000.00 
BOY SCOUTS OF AMERICA 
PO BOX6186 
WHEELING, WV 26003 

OUR HOME OUR FIGHT NIA Cash Sponsorship 04/0512018 $15,000.00 
PO BOX 641306 
CHICAGO, IL 60664 

POWHATAN VOLUNTEER FIRE N/A Cash Contribution 10/1012018 $1,000.00 
DEPARTMENT 
STATION 33 
104 MELLOTT STREET 
POWHATAN POINT, OH 43942 

REPUBLICAN ATTORNEYS N/A Cash Sponsorship 04/0412019 $10,000.00 
GENERAL ASSOCt 
1747 PENNSYLVANIA AVE NW 
STE800 
WASHINGTON, DC 20006 

REPUBLICAN GOVERNORS NIA Cash Contribution 10125/2018 $10,000.00 
ASSOCIATION 
1747 PENNSYLVANIA AVE NW, 
STE250 
WASHINGTON, DC 20006 

REPUBLICAN PARTY OF N/A Cash Contribution 03/2712018 $10,000.00 
CUYAHOGA CO 
C/O THE PAROSKA GROUP 
2206 SUPERIOR VIADUCT, 
SUITE 401 
CLEVELAND, OH 44113 

RMCMI ROCKY MOUNTAIN N/A Cash Sponsorship 10/10/2018 $10,000.00 
COAL MINING IN 
3900 S. WADSWORTH BLVD., 
STE 365 
LAKEWOOD, CO 80235 

RMCMI ROCKY MOUNTAIN NIA Cash Contribution 03/20/2019 $1,000.00 
COAL MINING IN 
3900 S. WADSWORTH BL VD., 
STE 365 
LAKEWOOD, CO 80235 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 4, Question 9: Lisi all g·fts or charitable contributions the debtor gave to a recipient within 2 years before filing this case unless the aggregate 
value of the gifts to that recipient is less than $1,000 

Creditor's Name & Address Recipients relationship to Description of the Dates given Value 
debtor gifts or contributions 

SALVATION ARMY OF N/A Cash Contribution 11/09/2018 $100,000.00 
GREATER CLEVELAND 
MAJOR LURLENE KAY 
JOHNSON 
P.O. BOX 15149 
CLEVELAND, OH 44115-0149 

SENATE LEADERSHIP FUND N/A Cash Contnbubon 07/25/2018 $15,000.00 
1130 CONNECTICUT AVE. NW, 
SUITE 120 
WASHINGTON, DC 20036 

SENATE LEADERSHIP FUND N/A Cash Contribution 07/25/2018 $15,000.00 
1130 CONNECTICUT AVE. NW, 
SUITE 120 
WASHINGTON, DC 20036 

SENATE LEADERSHIP FUND NIA Cash Contribution 07/25/2018 $15,000.00 
1130 CONNECTICUT AVE. NW, 
SUITE 120 
WASHINGTON, DC 20036 

SENATE LEADERSHIP FUND N/A Cash Contribution 09/20/2018 $50,000.00 
1130 CONNECTICUT AVE. NW, 
SUITE 120 
WASHINGTON, DC 20036 

SOCIETY FOR MINING, N/A Cash Sponsorship 09/24/2018 $50,000.00 
METALLURGY AND 
EXPLORATION FOUNDATION 
12999 EAST ADAM AIRCRAFT 
CIRCLE 
ENGLEWOOD, CO 80112-4167 

SOCIETY FOR MINING, N/A Cash Contribution 03/08/2018 $4,306.00 
METALLURGY AND 
EXPLORATION 
8307 SHAFFER PKWY 
LITTLETON, CO 80127-4102 

SOCIETY FOR MINING, N/A Cash Contribution 07/10/2018 $5,000.00 
METALLURGY AND 
EXPLORATION 
8307 SHAFFER PKWY 
LITTLETON, CO 80127-4102 

SOCIETY FOR MINING, N/A Cash Contribution 07/12/2018 $2,500.00 
METALLURGY AND 
EXPLORATION 
8307 SHAFFER PKWY 
LITTLETON, CO 80127-4102 

SOCIETY FOR MINING, NIA Cash Contribution 08/30/2018 $213,780.00 
METALLURGY AND 
EXPLORATION 
8307 SHAFFER PKWY 
LITTLETON, CO 80127-4102 

SOCIETY FOR MINING, NIA Cash Sponsorship 11/15/2018 $5,000.00 
METALLURGY AND 
EXPLORATION 
8307 SHAFFER PKWY 
LITTLETON, CO 80127-4102 
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Statamant of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 4, Question 9: List all gifts or charitable contributions the debtor gave to a recipient within 2 years before firing this case un ess the aggregate 
value of the gifts to that recipient is less than $1,000 

Creditor's Name & Address Recipients relationship to Description of the Dates given Vatua 
debtor glfta or contributions 

SOCIETY FOR MINING, NIA 
METALLURGY AND 

Cash Sponsorship 03/2612019 $2,530.00 

EXPLORATION 
8307 SHAFFER PKWY 
LITTLETON, CO 80127-4102 

ST. RITA SCHOOL NIA Cash Contribution 01/1912018 $3,000.00 
33200 BALDWIN ROAD 
SOLON, OH 44139 

TENNESSEANS FOR A BETTER NIA Cash Contribution 09/2012018 $50,000.00 
TOMORROW 
ROBYN KNECHT 
1010 WISCONSIN AVE., NW, 
SUITE570 
WASHINGTON, DC 20007 

TEXANS ARE, INC. NIA Cash Contribution 08/2312018 $20,000.00 
C/O LAUREN LOFSTROM 
107 S WEST STREET, STE. 746 
ALEXANDRIA, VA 22314-2891 

THE HEARTLAND INSTITUTE N/A 
3939 NORTH WILKE ROAD 

Cash Contribution 03/2612018 $30,000.00 

ARLINGTON HEIGHTS, IL 60004 

THE HEARTLAND INSTITUTE N/A Cash Contribution 05/02/2018 $50,000.00 
3939 NORTH WILKE ROAD 
ARLINGTON HEIGHTS, IL 60004 

THE HEARTLAND INSTITUTE N/A 
3939 NORTH WILKE ROAD 

Cash Contribution 09/28/2018 $50,000.00 

ARLINGTON HEIGHTS, IL 60004 

THE LINSL Y SCHOOL, INC. N/A Cash Contribution 10/03/2018 $10,000.00 
60 KNOX LANE 
WHEELING, VN 26003 

THE LINSL Y SCHOOL, INC. NIA 
60 KNOX LANE 

Cash Sponsorship 02/1112019 $2,500.00 

WHEELING, VN 26003 

THE OHIO STATE UNIVERSITY NIA 
FOUNDATIO 

Cash Sponsorship 04117/2019 $125,000.00 

1480 WEST LANE AVENUE 
COLUMBUS, OH 43221 

THE SALVATION ARMY OF NIA 
BELLAIRE 

Cash Contribution 1012212018 $5,000.00 

MAJOR LOUIS PATRICK 
315 37TH STREET 
BELLAIRE, OH 43906 

TRANSPARENCY IN NIA Cash Contribution 
GOVERNMENT PAC 

09/1312018 $50,000.00 

7 APPLEGREEN LN 
THE HILLS, TX 78738 

VILLAGE OF BETHESDA NIA Cash Contribution 12/1812018 $3,500.00 
112 SOUTH MAIN STREET 
BETHESDA, OH 43719 

WASHINGTON COAL CLUB NIA Cash Sponsorship 01/1612019 $2,500.00 
2600 VIRGINIA AVE., NW, SUITE 
505 
WASHINGTON, DC 20037 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 4, Question 9: List all gilts or charitable contributions the debtor gave to a recipient within 2 years before filing this case unless the aggregate 
value of the gifts to that recipient is less than $1,000 

Creditor's Name & Address Recipients relationship to Description of the Oates given Value 
debtor gifts or contributions 

WAYNESBURG UNIVERSITY NIA Cash Sponsorship 05/30/2018 $20.000.00 
51 WEST COLLEGE STREET 
WAYNESBURG, PA 15370 

WEST VIRGINIA COAL NIA Cash Contribution 04/18/2018 $50,000.00 
ASSOCIATION INC 
P.O. BOX 3923 
CHARLESTON, WV 25339 

WEST VIRGINIA'S FUTURE PAC N/A Cash Contribution 06/28/2018 $72,000.00 
PO BOX 11024 
CHARLESTON, WV 25339 

WHEELING COUNTRY DAY N/A Cash Sponsorship 04/11/2018 $2,000.00 
SCHOOL 
8PARKROAD 
WHEELING, WV 26003 

WHEELING COUNTRY DAY NIA Cash Contribution 12/26/2018 $75,000.00 
SCHOOL 
8PARKROAD 
WHEELING, WV 26003 

WHEELING COUNTRY DAY NIA Cash Contribution 05/20/2019 $2,500.00 
SCHOOL 
8PARKROAD 
WHEELING, WV 26003 

WHEELING SYMPHONY NIA Cash Contribution 12/0712017 $25,000.00 
SOCIETY INC 
1025 MAIN STREET SUITE 811 
WHEELING, WV 26003 

WHEELING SYMPHONY NIA Cash Contribution 07/13/2018 $1,500.00 
SOCIETY INC 
1025 MAIN STREET SUITE 811 
WHEELING, WV 26003 

WHEELING SYMPHONY NIA Cash Sponsorship 12104/2018 $25,000.00 
SOCIETY INC 
1025 MAIN STREET SUITE 811 
WHEELING, WV 26003 

WILLIAM E WILLIAMS NIA Cash Contr'bution 04/10/2018 $2,000.00 
(ADDRESS ON FILE) 
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Debtor Name: Murray Energy Corporation Case Number: 

Creditor's Name and 
Address 

ALVAREZ &MARSAL 
NORTH AMERICA, LLC 
600 MADISON AVENUE 
NEW YORK, NY 10022 

ALVAREZ & MARSAL 
NORTH AMERICA, LLC 
600 MADISON AVENUE 
NEW YORK, NY 10022 

ALVAREZ & MARSAL 
NORTH AMERICA, LLC 
600 MADISON AVENUE 
NEW YORK, NY 10022 

ALVAREZ & MARSAL 
NORTH AMERICA, LLC 
600 MADISON AVENUE 
NEW YORK, NY 10022 

ALVAREZ & MARSAL 
NORTH AMERICA, LLC 
600 MADISON AVENUE 
NEW YORK, NY 10022 

ALVAREZ & MARSAL 
NORTH AMERICA, LLC 
600 MADISON AVENUE 
NEW YORK, NY 10022 

ALVAREZ & MARSAL 
NORTH AMERICA, LLC 
600 MADISON AVENUE 
NEW YORK, NY 10022 

CLEAR THINKING 
GROUPLLC 
401 TOWNE CENTRE 
DRIVE 
HILLSBOROUGH, NJ 
08844 

DAVIS POLK& 
WARDWELL LLP 
450 LEXINGTON AVE. 
NEW YORK, NY 10017 

DINSMORE & SHOHL 
LLP 
255 EAST FIFTH ST 
SUITE 1900 
CINCINNATl,.OH 45202 

EVERCORE GROUP 
LLC 
EVERCOREBD 
INVESTCO LLC 
SSE 52ND ST. 
NEW YORK, NY 10055 

HOULIHAN LOKEY 
10250 CONSTELLA Tl ON 
BLVD 5TH FLOOR 
LOS ANGELES, CA 
90067 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 6, Question 11: Payments related to bankruptcy 

Email or website address Who made the If not money Dates 
payment If not describe any 
debtor? property transferred 

https://www.alvarezandmar 09/20/2019 
sal.com/ 

https://www.alvarezandmar 09/2712019 
sal.com/ 

https://www.alvarezandmar 10/02/2019 
sal.com/ 

https:f/www.alvarezandmar 10/10/2019 
sal.com/ 

https:f/www.alvarezandmar 10/15/2019 
sal.com/ 

https:/lwww.a varezandmar 10/23/2019 
sal.com/ 

https:l/www.alvarezandmar 10/25/2019 
sal.com/ 

https:/fwww .clearthinkinggr 10/16/2019 
oup.com/ 

https:f/www.davispolk.com/ 09/09/2019 

https:f/www.dinsmore.com/ 10/25/2019 

https:f/www.evercore.com/ 10/10/2019 

https:1/www .hi.com/ 10/03/2019 

Page 1 of 3 

19-57017 {JEH) 

Total amount or 
value 

$451,613.44 

$451,613.43 

$509,629.00 

$288,931.00 

$331,930.00 

$388,391.00 

$475,888.00 

$150,000.00 

$100,000.00 

$200,000.00 

$264,146.35 

$300,000.00 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 {JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 6, Question 11: Payments related to bankruptcy 

Creditor's Name and Email or website address Who made the If not money Dates Total amount or 
Address payment If not describe any value 

debtor? property transferred 

KIRKLAND & ELLIS LLP https://www kirkland.comf 02/15/2019 $108.257.89 
601 LEXINGTON AVE. 
NEW YORK, NY 10022 

KIRKLAND & ELLIS LLP https://www .kirkland.com/ 03/08/2019 $40,689.11 

601 LEXINGTON AVE. 
NEW YORK, NY 10022 

KIRKLAND & ELLIS LLP https:/lwww.kirkland.com/ 09/06/2019 $250,000.00 

601 LEXINGTON AVE. 
NEW YORK, NY 10022 

KIRKLAND & ELLIS LLP https://www.kirkland.com/ 09/13/2019 $500.000.00 
601 LEXINGTON AVE. 
NEW YORK, NY 10022 

KIRKLAND & ELLIS LLP https://www.kirkland.com/ 10/01/2019 $652,349.01 
601 LEXINGTON AVE. 
NEW YORK, NY 10022 

KIRKLAND & ELLIS LLP https:/lwww.kirkland.com/ 10/03/2019 $500,000.00 

601 LEXINGTON AVE. 
NEW YORK, NY 10022 

KIRKLAND & ELLIS LLP https:l/www.kirkland.com/ 10/15/2019 $792,793.57 
601 LEXINGTON AVE. 
NEW YORK, NY 10022 

KIRKLAND & ELLIS LLP https://www.kirkland.com/ 10/17/2019 $750,000.00 
601 LEXINGTON AVE. 
NEW YORK, NY 10022 

KIRKLAND & ELLIS LLP https:/lwww.kirkland.com/ 10/23/2019 $850,000.00 

601 LEXINGTON AVE. 
NEW YORK, NY 10022 

KIRKLAND & ELLIS LLP https:/lwww.kirkland.com/ 10/25/2019 $1.000,000.00 
601 LEXINGTON AVE. 
NEW YORK, NY 10022 

LATHAM & WATKINS https:/lwww.lw.com/ 09/20/2019 $13,724.50 

LLP 
PO BOX2130 
CAROL STREAM, IL 
60132-2130 

LATHAM & WATKINS https:/lwww.lw.com/ 10/03/2019 $385,000.00 

LLP 
PO BOX2130 
CAROL STREAM, IL 
60132-2130 

PRIME CLERK https://www.primeclerk.com 10/16/2019 $100,000.00 

ONE GRAND CENTRAL I 
PLACE 
60 EAST 42ND STREET, 
SUITE 1440 
NEW YORK, NY 10165 

PRIME CLERK https:/lwww.primeclerk.com 10/25/2019 $27,034.45 

ONE GRAND CENTRAL I 
PLACE 
60 EAST 42ND STREET, 
SUITE 1440 
NEW YORK, NY 10165 
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Debtor Name: 

Creditor's Name and 
Address 

WILLKIE FARR & 
GALLAGHER LLP 

Document Page 339 of 370 

Murray Energy Corporation Case Number; 

Statement of Financial Affairs for Non-Individuals Flllng for Bankruptcy 

Part 6, Question 11: Payments related to bankruptcy 

Email or webalte address Who made the 
payment if not 
debtor? 

hltps://www.willkie.com/ 

Page 3 of 3 

If not money Dates 
describe any 
property transferred 

10/28/2019 

19-57017 {JEH) 

Total amount or 
value 

$150,000.00 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 13, Question 25: Other businesses in which the debtor has or has had an interest 

Business Name & Address Describe the nature of the Employer Date business existed Date business existed 
buslneBB Identification number From To 

AMCOAL HOLDINGS, INC. Coal Mining 34-1867389 06/12/1998 Pre$Cnt 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

AMERICAN COMPLIANCE Coal Mlnmg 34-1797161 05/24/1994 Present 
COAL, INC. 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

AMERICAN ENERGY Coal Mining 31-1550443 04/12/1993 P,asent 
CORPORATION 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

AMERICAN EQUIPMENT & Petroleum and Coal Products 34-1632808 10/31/1988 Present 
MACHINE, INC, Manufacturing 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

AMERICAN MINE SERVICES, Petroleum and Coal Products 46-3389502 08/07/2013 Prssent 
INC. Manufacturing 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

AMERICAN NATURAL GAS, INC. Natural Gas D stribution 27-0654094 07/28/2009 Ptesent 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

AMERICANMOUNTAINEER Coal Mining 26-3553404 06/30/2008 Present 
ElllERGY, INC. 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE. OH 43950 

BELMONT COAL, INC. Coal Mining 31-1536602 04/12/1993 Pr~t 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

CONSOLIDATED LAND Coal Mining 34-1769562 04/12/1993 Present 
COMPANY 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

EMPIRE DOCK, INC. Coal Mining 27-0332407 11/29/1995 Present 
46226 NATIONAL ROAD 
ST, CLAIRSVILLE, OH 43950 

FORESIGHT ENERGY GP LLC Coal Mining 90-0788332 04/16/2015 Present 
METROPOLITAN SQUARE 
BUILDING 
211 NORTH BROADWAY 
SUITE 2600 
ST. LOUIS, MO 63102 

FORESIGHT ENERGY LP Coal Mining 80-0778894 04/16/2015 Pmsenl 
METROPOLITAN SQUARE 
BUILDING 
211 NORTH BROADWAY 
SUITE 2600 
ST. LOUIS, MO 63102 

KANAWHA TRANSPORTATION Security Services 34-1682102 02/25/1991 Pres.en! 
CENTER. NC. 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Flllng for Bankruptcy 

Part 13, Quaation 25: Other businesses [n which !he debtor has or has had an interest 

Busfnesa Name & Address Describe the nature of the Employer Data buslnaas existed Date business existed 
business ldentfflcatlon number From To 

MURRAY AMERICAN COAL, 
INC. 

Coal Mining 47-3295883 3/2/2015 Present 

46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

MURRAY AMERICAN Coal Mining 81-4274943 10/17/2016 Present 
MINERALS, INC. 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

MURRAY AMERICAN Coal Mining 34-1875051 09/22/1998 Present 
RESOURCES, INC. 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

MURRAY AMERICAN RIVER Coal Mining 46-4293881 11/26/2013 Present 
TOWING, INC. 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

MURRAY ENERGY SERVICES, Dormant Ent ty 81-4279795 10/31/2016 01/31/2017 
INC. 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

MURRAY EQUIPMENT & Petroleum and Coal Products 47-1711788 08/27/2014 Present 
MACHINE, INC. Manufacturing 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

MURRAY GLOBAL Coal Mining 47-4230675 06/08/2015 Preseot 
COMMODITIES, INC. 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

MURRAY KENTUCKY ENERGY Coal Mining 82-4039675 01/12/2018 Present 
SERVICES, INC. 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

MURRAY KENTUCKY ENERGY, Coal Mining 82-4020295 01/12/2018 Preseol 
INC. 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

MURRAY METALLURGICAL 
COAL PROPERTIES 11, LLC 

Coal Mining 83-4455958 03/28/2019 Present 

46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

MURRAY METALLURGICAL. 
COAL PROPERTIES, LLC 

Coal Mining 83-4312504 03/28/2019 Present 

46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

MURRAY SOUTH AMERICA, 
INC. 

Coal Mining 46-2065263 09/17/2012 Present 

46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

MURRAY UTAH ENERGY Coal Mining 82-3350080 10/2312017 Present 
SERVICES, INC. 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

MURRAY UTAH ENERGY, INC. Coal Mining 82-2861412 09/19/2017 Presel'!l 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financlal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 13, Question 25: Other businesses in which the debtor has or has had an interest 

Business Name & Address Describe the nature of the Employer Date business existed Date business existed 
business Identification number From To 

OHIO ENERGY Coal Mining 45-3126348 08/26/2011 Pre~nl 
TRANSPORTATION, INC. 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

OHIO VALLEY RESOURCES, Coal Minrn9 34-1586391 03/29/1988 Present 
INC. 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

OHIOAMERICAN ENERGY, Coal Mining 20-3044610 02/01/2005 Prl!Sml.l 

INCORPORATED 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 

UTAHAMERICAN ENERGY, INC. Coal Mining 34-1874726 07/30/1998 Present 
46226 NATIONAL ROAD 
ST. CLAIRSVILLE, OH 43950 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 13, Question 26a: List all accountants and bookkeepers who maintained the debtor's books and records within 2 years before filing this case. 

Name & Address 

JACOB M. ROELEN, CONTROLLER 
(ADDRESS ON FILE) 

JEREMY J, HARRISON 
{ADDRESS ON FILE) 

ROBERT D. MOORE 
(ADDRESS ON FILE) 

Dates of service From 

06/01/2015 

06/01/2015 

05/01/1993 

Page 1 of 1 

Dates of service To 

Present 

Present 

Present 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 13, QuBBtlon 26c: Firms or individuals who were In possession of the debtor's books of account and records when this case is filed. 

Name and AddreH 

JACOB M. ROELEN, CONTROLLER 
(ADDRESS ON FILE) 

JEREMY J. HARRISON 
(ADDRESS ON FILE) 

ROBERT D. MOORE 
(ADDRESS ON FILE) 

Page 1 of 1 

If any books of account and records are unavailable 
explain why 

344 of 370 



R04257
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 13, Question 26d: List all financial institutions, Cl'edltors, and other parties, Including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & Address 

683 CAPITAL MANAGEMENT 
3 COLUMBUS CIRCLE 
SUITE 2205 
NEW YORK, NY 10019 

ABERDEEN TRUST HOLDINGS LTD 
1900 MARKET STREET 
SUITE200 
PHILADELPHIA, PA 19103 

ACCIPITER CAPITAL MANAGEMENT, LLC 
3801 PGA BLVD. 
PALM BEACH GARDENS, FL 33408 

ADAGE CAPITAL MANAGEMENT 
200 CLARENDON STREET 
52ND FLOOR 
BOSTON, MA 02116 

ALCENTRA 
160 QUEEN VICTORIA STREET 
LONDON EC4V 4LA 
UNITED KINGDOM 

ALDEN GLOBAL CAPITAL 
885 3RD AVENUE 
NEW YORK, NY 10022 

ALLIANZ GLOBAL INVESTORS 
1633 BROADWAY 
NEW YORK, NY 10019 

AL TA FUNDAMENTAL 
777 THIRD AVENUE, SUITE 19A 
NEW YORK, NY 10017 

AMERICAN ELECTRIC POWER 
PO BOX 371496 
PITTSBURGH, PA 15250-7496 

AMIA CAPITAL 
33 KING STREET 
LONDON SW1Y 6RJ 
UNITED KINGDOM 

AMSOUTH 
1900 FIFTH AVENUE NORTH 
BIRMINGHAM, AL 35203 

AMTRUST FINANCIAL 
59 MAIDEN LANE 
NEW YORK, NY 10038 

AMUNDI SMITH BREEDEN 
280 SOUTH MANGUM STREET, SUITE 301 
DURHAM, NC 27701 

AMZAK CAPITAL 
980 NORTH FEDERAL HIGHWAY 
SUITE 315 
BOCA RATON, FL 33432 

ANGELO GORDON 
ANGELO, GORDON & CO., L.P. 
245 PARK AVENUE 
NEW YORK, NY 10167 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 13, Question 26d: List all financial Institutions, creditors, and other parties, including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & Address 

APOLLO 
APOLLO GLOBAL MANAGEMENT, INC. 
9 WEST 57TH STREET, 43RD FLOOR 
NEW YORK, NY 10019 

APPALOOSA 
51 JOHN F. KENNEDY PKWY. 
SHORT HILLS, NJ 07078 

ARBOUR LANE CAPITAL MANAGEMENT 
777 3RD AVENUE, 14TH FLOOR 
NEW YORK, NY 10017 

ARENA CAPITAL 
12121 WILSHIRE BOULEVARD, SUITE 1010 
LOS ANGELES, CA 90025 

ARENA INVESTORS LP 
405 LEXINGTON AVENUE 
59TH FLOOR 
NEW YORK, NY 10174 

ARES MANAGEMENT 
2000 AVENUE OF THE STARS 
12TH FLOOR 
LOS ANGELES, CA 90067 

ARGO 
90 PITTS BAY ROAD 
PEMBROKE HM 08 

ARGO SURETY 
90 PITTS BAY ROAD 
PEMBROKE HM 08 

ARISTEIA CAPITAL 
ONE GREENWICH PLAZA 
GREENWICH, CT 06830 

ARMORY FUNDS LLC 
1230 ROSECRANS AVE., #660 
MANHATTAN BEACH, CA 90266 

ARTISAN 
ARTISAN PARTNERS 
875 E. WISCONSIN AVENUE 
SUITE800 
MILWAUKEE, WI 53202 

ASPEN 
C/O RT SPECIALTY 
50W MONROE 
30TH FLOOR 
CHICAGO, IL 60606 

ASTON HILL 
399 PARK AVENUE 10TH FLOOR 
NEW YORK, NY 10022 

ATHOS CAPITAL 
77 KING STREET WEST 
SUITE 2110, PO BOX 92 
TORONTO, ON MSK 1 GB 

AURORA CAPITAL 
10877 WILSHIRE BOULEVARD 
21ST FLOOR 
LOS ANGELES, CA 90024 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 347 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Flllng for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, including mercantile and trade agencies, to whom the debtor Issued 
a financial statement within 2 years before filing this case. 

Name & Address 

AVM 
ADDRESS UNKNOWN 

B. RILEY CAPITAL MANAGEMENT 
111 WEST MONROE STREET 
THIRD FLOOR 
CHICAGO, IL 60603-4014 

BAIN CAPITAL SENIOR LOAN FUND LP 
BAIN CAPITAL CREDIT LP 
BAIN CAPITAL DISTRESSED AND SPECIAL SITUATIONS 2016 (EU MASTER), L.P 
200 CLARENDON STREET 
BOSTON, MA02116 

BAL YASNY ASSET MGMT 
CALLE POETA JOAN MARAGALL 3, 1° IZQ ANTIGUA CALLE CAPITAN HAYA 
MADRID 

BANK OF AMERICA, N.A. 
BANK OF AMERICA, N.A. 
ATTN: CASSIE GOODNIGHT 
214 NORTH TRYON STREET 
CHARLOTTE, NC 28255 

BANK OF NEW YORK MELLON 
ATTN: BETH SLABY, VICE PRESIDENT 
DEFAULT ADMINISTRATION GROUP 
500 ROSS ST 
12TH FLOOR 
PITTSBURGH, PA 15262 

BARCLAYS 
444 W. LAKE STREET 
50TH FLOOR 
CHICAGO, IL 60606 

BARRINGS LLC 
1 CHURCHILL PLACE 
LONDON E14 5HP 
UNITED KINGDOM 

BAYSIDE CAPITAL HIG 
1450 BRICKELL AVENUE 
31ST FLOOR 
MIAMI, FL 33131 

BEACH POINT 
1620 26TH STREET 
SUITE 6000N 
SANTA MONICA, CA 90404 

BEF INVESTMENTS 
300 SOUTH TRYON STREET 
SUITE 2500 
CHARLOTTE, NC 28202 

BENEFIT STREET PARTNERS CLO II LTD 
BENEFIT STREET PARTNERS 
ATTN: SERGE KOZMIN 
50 KENNEDY PLAZA 
18TH FLOOR 
PROVIDENCE, RI 02903 

BENNETT MANAGMENT 
2 STAMFORD PLAZA SUITE 1501 
281 TRESSER BLVD 
STAMFORD, CT 06901 
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Document Page 348 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-Individuals FIiing for Bankruptcy 

Part 13, Question 28d: List all financial Institutions, creditors, and other parties, Including mercantile and trade agencies, to whom the debtor Issued 
a financial statement within 2 years before filing this case. 

Name & Address 

BLACK DIAMOND CLO 2016-1 LTD 
BLACK DIAMOND CAPITAL MANAGEMENT 
ONE SOUND SHORE DRIVE 
SUITE 200 
GREENWICH, CT 06830 

BLACKGOLD CAP.ITAL 
109 NORTH POST OAK LANE 
SUITE 500 
HOUSTON, TX 77024 

BLACKROCK 
100 WEST 58TH STREET SUITE 2B 
NEW YORK, NY 10019 

BLUE BAY ASSET MANAGEMENT 
750 WASHINGTON BOULEVARD 
SUITE 802 
STAMFORD, CT 06901 

BLUEBAY 
77 GROSVENOR STREET 
LONDON W1 K 3JR 
UNITED KINGDOM 

BLUECREST 
40 EAST 52ND STREET 
NEW YORK, NY 10022 

BMO 
40 GROSVENOR PLACE 
LONDON SW1X 7AW 
UNITED KINGDOM 

BNP PARIBAS 
EUROPA-ALLEE 12 
FRANKFURT AM MAIN 60327 

BOLOERWOOD CAPITAL MANAGEMENT 
477 MADISON AVENUE, SIXTH FLOOR 
NEW YORK, NY 10022 

BRIGADE CAPITAL MANAGEMENT LP 
399 PARK AVENUE, SUITE 1600 
NEW YORK, NY 10022 

BROOKFIELD ASSET MANAGEMENT 
BROOKFIELD PLACE, SUITE 300 
181 BAY STREET 
TORONTO, ON M5J 2T3 

BROWNSTONE INVESTMENT GROUP 
505 FIFTH AVENUE, 10TH FLOOR 
NEW YORK, NY 10017 

CALIBRE GROUP LLC 
707 GRANT STREET, SUITE 2320 
PITTSBURGH, PA 15219 

CANTOR FITZGERALD 
110 EAST 59TH STREET 
NEW YORK, NY 10022 

CANYON PARTNERS 
2000 AVENUE OF THE STARS 
11TH FL 
LOS ANGELES, CA 90067 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 349 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties. including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & Address 

CAPITAL GROUP 
333 S. HOPE STREET 
53RD FLOOR 
LOS ANGELES, CA 90071 

CAPITALSOURCE 
4598 SOLUTIONS CENTER 
CHICAGO, IL 60677-4005 

CARVAL INVESTORS 
9320 EXCELSIOR BOULEVARD 
7TH FLOOR 
MINNEAPOLIS, MN 55343 

CASERN CAPITAL 
ADDRESS UNKNOWN 

CASPIAN HLSC1 LLC 
ATTN: SUSAN LANCASTER 
767 FITH AVE,. 45TH FLOOR 
NEW YORK, NY 10153 

CASTLE HILL 
ADDRESS UNKNOWN 

CASTLELAKE 
4600 WELLS FARGO CENTER 
90 SOUTH SEVENTH STREET 
MINNEAPOLIS. MN 55402 

CATALUR CAPITAL MANAGEMENT, LP 
477 MADISON AVENUE, SIXTH FLOOR 
NEW YORK, NY 10022 

CATERPILLAR FINANCIAL SERVICES 
2120 WEND AVE 
NASHVILLE, TN 37203-0990 

CEDARVIEW CAPITAL 
21255 BURBANK BLVD., 
SUITE400 
WOODLAND HILLS, CA 91367 

CENTERBRIDGE 
375 PARK AVENUE 
NEW YORK, NY 10152-0002 

CETUS CAPITAL 
ONE PENN PLAZA 
45TH FLOOR 
NEW YORK, NY 10119 

CF CAPITAL CORPORATION 
WORLD TRADE CENTER 
10 MONTREAL SQUARE, 1ST FLOOR, ENTRANCE F 
BUCHAREST 1 
11469 

CHENAVARI INVESTMENT MANAGERS 
80 VICTORIA STREET 
LONDON SW1 E 5JL 
UNITED KINGDOM 

CIT GROUP/CAPITAL FINANCE INC 
CHURCH STREET STATION 
PO BOX4339 
NEW YORK, NY 10261-4339 

Page 5 of 23 

349 of370 



R04262

Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 13, Que&tlon 26d: List all financial institutions, creditors, and other parties, including mercanllle and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & Address 

CITADEL INVESTMENT GROUP 
131 SOUTH DEARBORN STREET 
CHICAGO, IL 60603 

cm 
1 LANDMARK SQUARE # 420 
STAMFORD, CT06901 

CKC CAPITAL 
60 EAST 42ND STREET 
SUITE 2340 
NEW YORK, NY 10165 

CLARKSON INVESTMENT SERVICES 
COMMODITY QUAY 
ST KATHARINE DOCKS 
LONDON E1W 1BF 
UNITED KINGDOM 

CLUTTERBUCK FUNDS LLC 
388 GREENWICH STREET 
NEW YORK, NY 10013 

COLUMBIA MANAGEMENT GROUP 
200 PUBLIC SQUARE SUITE 2910 
CLEVELAND, OH 44114 

COLUMN PARK 
3 COLUMBUS CIRCLE 
NEW YORK, NY 10019 

CONTRARIAN CAPITAL 
411 WEST PUTNAM AVENUE 
SUITE 425 
GREENWICH, CT 06830 

COURAGECAP 
4400 HARDING ROAD, SUITE 503 
NASHVILLE, TN 37205 

COVCREDIT 
ADDRESS UNKNOWN 

COVE KEY MANAGEMENT LP 
430 W 7TH STREET, STE 219104 
KANSAS CITY, MO 64105-1407 

COWEN 
599 LEXINGTON AVENUE 
20TH FLOOR 
NEW YORK, NY 10022 

cas CAPITAL STRUCTURE 
5847 SAN FELIPE STREET SUITE 1560 
HOUSTON, TX 77057 

CREDIT SUISSE AG 
4TH FLOOR 
ONE STRAND 
LONDON WC2N 5HR 
UNITED KINGDOM 

CREDIT VALUE PARTNERS 
49 WEST PUTNAM AVENUE 
GREENWICH, CT 06830 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 351 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Flnanclal Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, including mercantile and trade agencies, to whom the debtor Issued 
a financial statement within 2 years before filing this case. 

Name & Address 

CRESCENT CAPITAL HIGH INCOME FUND LP 
CRESCENT CAPITAL GROUP LP 
ATTN: TIM BRENHAM 
10 HUDSON YARDS 
NEW YORK, NY 10001 

CROSS SOUND 
10 WESTPORT ROAD 
BUILDING C, FLOOR 2 
WILTON, CT 06897 

CROSSOCEAN PARTNERS 
20 HORSENECK LANE 
GREENWICH, CT 06830 

eve 
20 AVENUE MONTEREY 
L-2163 
LUXEMBOURG 

D. E. SHAW & CO. LP. 
1166 AVENUE OF THE AMERICAS, 9TH FLOOR 
NEW YORK, NY 10036 

DAL TON INVESTMENTS LLC 
UETLIBERGSTRASSE 231 
P.O. BOX 700 
ZURICH CH 8070 

DAVIDSON KEMPNER CAPITAL 
520 MADISON AVENUE, 30TH FLOOR 
NEW YORK, NY 10022 

DDJ CAPITAL MGMT. 
STONY BROOK OFFICE PARK 
130 TURNER STREET BUILDING 3, SUITE 600 
WAL THAM, MA 02453 

DELAWARE INVESTMENTS 
2005 MARKET STREET 
ONE COMMERCE SQUARE 
PHILADELPHIA, PA 19103-7094 

DEUTSCHE BANK AG, NEW YORK 
5022 GATE PARKWAY, SUITE 400 
JACKSONVILLE, FL 32256 

DG CAPITAL 
460 PARK AVENUE 
22ND FLOOR 
NEW YORK, NY 10022 

DIAMETER CAPITAL 
1601 CLOVERFIELD BLVD, SUITE 5050 N 
SANTA MONICA, CA 90404 

DICHOTOMY CAPITAL 
826 SCARSDALE AVE 
SCARSDALE, NY 10583 

DOUBLELINE 
333 S. GRAND AVE. 
18TH FLOOR 
LOS ANGELES, CA 90071 

DSC MERIDIAN CAPITAL 
888 SEVENTH AVENUE 
NEW YORK, NY 10106 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 352 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & Address 

DUANE PARK CAPITAL MANAGEMENT LP 
24 W 40TH STREET 
5TH FLOOR 
NEW YORK, NY 10018 

DUCERA PARTNERS LLC 
499 PARK AVENUE 
FLOOR 16 
NEW YORK, NY 10022 

DUKE ENERGY BUSINESS SERVICES LLC 
526 SOUTH CHURCH STREET SUITE EC-03T 
CHARLOTTE, NC 28202 

DUKE ENERGY CAROLINAS, LLC 
ATTENTION: MANAGER- COAL ORIGINATION 
526 S. CHURCH STREET 
MAIL CODE: EC02F 
CHARLOTTE, NC 28202 

DUKE ENERGY FLORIDA, LLC 
P.O. BOX 14041 
ST. PETERSBURG, FL 33733 

DUKE ENERGY INDIANA, LLC 
1000 EAST MAIN STREET 
PLAINFIELD, IN 46168 

DUKE ENERGY KENTUCKY, INC. 
526 SOUTH CHURCH STREET 
CHARLOTTE, NC 28202 

DUKE ENERGY PROGRESS, LLC 
526 SOUTH CHURCH STREET ECO2F 
CHARLOTTE, NC 28201 

E.ON 
E.ON SE 
BR0SSELER PLATZ 1 
ESSEN 45131 

EATON VANCE LOAN HOLDING LTD 
EATON VANCE 
ATTN: MORGAN WOODS 
TWO INTERNATIONAL PLACE 
9TH FLOOR 
BOSTON, MA02110 

ECHELON INVESTMENT PARTNERS LP 
621 NW 53RD ST, SUITE 240 
BOCA RATON, FL 33487 

ELLINGTON MANAGEMENT GROUP 
53 FOREST AVE 
OLD GREENWICH, CT 06870 

ELLIOTT ASSOCIATES LP 
40 WEST 57TH STREET 
30TH FLOOR 
NEW YORK, NY 10019 

ELLIS LAKE CAPITAL LLC 
800 3RD AVENUE 26TH FLOOR 
NEW YORK, NY 10022 

ENCINA BUSINESS CREDIT LLC 
123 NORTH WACKER DRIVE, SUITE 2400 
CHICAGO, IL 60606 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 353 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non•lndlvlduals FIiing for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & Address 

ENCINA EQUIPMENT FINANCE SPV LLC 
83 WOOSTER HEIGHTS ROAD SUITE 125 
DANBURY, CT06810 

ERP 
ADDRESS UNKNOWN 

ETON PARK CAPITAL MANAGEMENT 
200 E. 18TH ST 
AUSTIN, TX 78701 

EVERETT CAPITAL 
112 JERMYN STREET 
ST JAMES'S 
LONDON SW1Y 6LS 

FIDELITY MANAGEMENT & RESEARCH COMPANY 
245 SUMMER STREET 
BOSTON, MA 02210 

FIFTH STREET MANAGEMENT LLC 
777 WEST PUTNAM AVENUE 
3RD FLOOR 
GREENWICH, CT 06830 

FIFTH THIRD BANK 
ATTN: COLLEEN TITCHWORTH 
38 FOUNTAIN SQUARE PLAZA 
CINCINNATI, OH 45263 

FINEPOINT CAPITAL LP 
500 BOYLSTON STREET, 24TH FLOOR 
BOSTON, MA 02116 

FIR TREE 
55 WEST 46TH STREET 
29TH FLOOR 
NEW YORK, NY 10036 

FORESIGHT ENERGY, LP ANO SUBSIDIARIES 
METROPOLITAN SQUARE BUILDING 
211 NORTH BROADWAY 
SUITE2600 
ST LOUIS, MO 63102 

FORT WASHINGTON 
303 BROADWAY 
SUITE 1200 
CINCINNATI, OH 45202 

FOXHILL CAPITAL PARTNERS LLC 
LOGGERHEAD PLAZA 
14255 HIGHWAY 1 
SUITE 240 
JUNO BEACH, FL 33408 

FPA 
FIRST PACIFIC ADVISORS, LP 
11601 WILSHIRE BOULEVARD 
SUITE 1200 
LOS ANGELES, CA 90025 

FRANKLIN 
ADDRESS UNKNOWN 
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Document Page 354 of 370 

Debtor Name: Murray Energy Corporation Case Number: 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, Including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & Address 

FRANKLIN TEMPLETON INVESTMENTS 
3344 QUALITY DRIVE 
RANCHO CORDOVA, CA 95670-7313 

FTN FINANCIAL 
444 MADISON AVE 
9TH FLOOR 
NEW YORK, NY 10022 

GALLATIN LOAN MANAGEMENT 
1290 AVENUE OF THE AMERICAS 
SUITE 914 
NEW YORK, NY 10104 

GARDNER LEWIS 
285 WILMINGTON-WEST CHESTER PIKE 
CHADDS FORD, PA 19317 

GATEWAY CREDIT PARTNERS 
299 PARK AVENUE 
21ST FLOOR 
NEW YORK. NY 10171 

GCM GROSVENOR 
900 NORTH MICHIGAN AVENUE 
SUITE 1100 
CHICAGO, IL 60611 

GLOBAL CREDIT ADVISERS 
GLOBAL CREDIT ADVISERS, LLC 
100 PARK AVENUE 
35TH FLOOR 
NEW YORK, NY 10017 

GLUSKIN SHEFF 
BAY ADELAIDE CENTRE 
333 BAY STREET 
SUITE 5100 
TORONTO, ON M5H 2R2 

GMO IMPLEMENTATION FUND 
GMO 
ATTN: JEFF FRIEDMAN 
40 ROWES WHARF 
BOSTON, MA 02111 

GMP SECURITIES 
145 KING STREET WEST 
SUITE 300 
TORONTO, ON M5H 1J8 

GOLDENTREE ASSET MANAGEMENT LP 
300 PARK AVENUE 
21ST FLOOR 
NEW YORK, NY 10022 

GOLDMAN, SACHS & CO. 
ATTN: GREG SCADUTO 
LETTERS OF CREDIT-CORPORATE LOAN OPERATIONS 
2001 ROSS AVENUE, 29TH FLOOR 
DALLAS, TX 75201 

GRAHAM CAPITAL MANAGEMENT 
GRAHAM CAPITAL MANAGEMENT, L.P. HEADQUARTERS 
40 HIGHLAND AVENUE 
ROWAYTON, CT 06853 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduala Filing for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, including mercantile and trade agencies, to whom the debtor Issued 
a financial statement within 2 years before filing this case. 

Name & Address 

GREYWOLF CAPITAL MANAGEMENT LP 
GREYWOLF CAPITAL MANAGEMENT LP HEADQUARTERS 
4 MANHATTANVILLE ROAD 
SUITE 201 
PURCHASE, NY 10577 

GROUSE RIDGE CAPITAL 
601 PITTSBURGH ROAD 
BUTLER, PA 16002 

GSO CAPITAL 
BLACKSTONE GSO 
345 PARK AVENUE 
NEW YORK, NY 10154 

GUARDIAN CAPITAL LP 
COMMERCE COURT WEST 
199 BAY STREET- SUITE 3100 
POBOX201 
TORONTO, ON M5L 1E8 

GUGGENHEIM 
GUGGENHEIM NEW YORK HQ 
330 MADISON AVENUE 
NEW YORK, NY 10017 

HARTFORD INVESTMENT MANAGEMENT CO 
HARTFORD INVESTMENT MANAGEMENT COMPANY 
ONE HARTFORD PLAZA 
HARTFORD, CT 06155 

HAWKEYE CAPITAL 
1251 AVENUE OF THE AMERICAS 
NEW YORK, NY 10020 

HBC 
HUDSON BAY CAPITAL MANAGEMENT LP 
777 THIRD AVENUE 
30TH FLOOR 
NEW YORK, NY 10017 

HBK 
ONE BRYANT PARK 
SUITE4000 
NEW YORK, NY 10036 

HIGHLAND CAPITAL 
300 CRESCENT COURT 
SUITE 700 
DALLAS, TX 75201 

HPS INVESTMENT PARTNERS 
40 WEST 57TH STREET 
33RD FLOOR 
NEW YORK, NY 10019 

HSBC MORTGAGE CORPORATION 
ATTN: PAYOFF DEPT. 
2929 WALDEN AVENUE 
DEPEW, NY 14043 

HUNTINGTON NATIONAL BANK 
ATTN: AARON COX 
7 EASTON OVAL 
COLUMBUS, OH 43219 

HUTCHIN HILL CAPITAL 
888 SEVENTH AVENUE 
NEW YORK, NY 10106 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIHng for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, Including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & AddraSB 

IMPERIAL CAPITAL 
ATTN: JESSIE MARSHALL, VICE PRESIDENT 
10100 SANTA MONICA BLVD., SUITE 2400 
LOS ANGELES, CA 90067 

INTL FCSTONE CREDIT TRADING 
155 EAST 44TH STREET 
SUITE900 
NEW YORK, NY 10017 

IRONSIDES PARTNERS SPECIAL SITUATIO FUND Ill 
46226 NATIONAL RD 
ST.CLAIRSVILLE, OH 43950 

IWD CAPITAL MANAGEMENT LLC 
ADDRESS UNKNOWN 

J.H. LANE PARTNERS MASTER FUND, LP 
J.H. LANE PARTNERS MASTER FUND 
ATTN: HASKEL GINSBERG 
126 EAST 56TH STREET, SUITE 1620 
NEW YORK, NY 10022 

JACKSON VALLEY FUND 
ONE MAIN STREET 
SUITE202 
CHATHAM, NJ 07928 

JAMES RIVER CAPITAL CORP 
58 BROAD STREET ROAD 
MANAKIN-SABOT, VA 23103 

JAVELIN GLOBAL COMMODITIES (UK) LTD. 
7 HOWICK PLACE 
LONDON SW1 P 1 BB 
UNITED KINGDOM 

JEFFERIES & COMPANY, INC. 
520 MADISON AVENUE, 12TH FL. 
NEW YORK, NY 10022-4213 

JHL CAPITAL GROUP 
JHL CAPITAL GROUP LLC 
900 NORTH MICHIGAN AVENUE 
SUITE 1700 
CHICAGO, IL 60611 

JLP INSTITUTIONAL CREDIT MASTER FUN 
WALKERS CORPORATE LIMITED, CAYMAN C 
GEORGE TOWN, GRAND CAYMAN KY1-9008 
CAYMAN ISLANDS 

JONES ROAD CAPITAL MANAGEMENT 
JONES ROAD CAPITAL MANAGEMENT, l.P. 
757 THIRD AVENUE 
SUITE 1601 
NEW YORK, NY 10017 

JAVELIN GLOBAL COMMODITIES LTD. 
ATTENTION: PETER BRADLEY 
7 HOWICK PLACE 
LONDON SW1P 18B 
UNITED KINGDOM 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Flllng for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & AddreH 

KENNEDY LEWIS 
KENNEDY LEWIS INVESTMENT MANAGEMENT LLC 
80 BROAD STREET 
22ND FLOOR 
NEW YORK, NY 10004 

KENTUCKY UTILITIES COMPANY 
ONE QUALITY ST 
LEXINGTON, KY 40507 

KING STREET CAPITAL 
KING STREET CAPITAL MANAGEMENT, LP. 
65E 55TH ST 
NEW YORK, NY 10022 

KLIRMARK 
KLIRMARK CAPITAL LTD. 
AMOT ATRIUM TOWER 
2 JABOTINSKI ST. 
RAMAT GAN 5250501 

KLS 
KLS DIVERSIFIED ASSET MANAGEMENT LP 
452 FIFTH AVENUE 
22ND FLOOR 
NEW YORK, NY 10018 

KNIGHTHEAD CAPITAL MANAGEMENT LLC 
KNIGHTHEAD CAPITAL MANAGEMENT, LLC 
ATTN: EDWARD P. MASSARO 
1140 AVENUE OF THE AMERICAS; 12TH FLOOR 
NEW YORK, NY 10036 

LATHAM & WATKINS LLP 
PO BOX 2130 
CAROL STREAM, IL 60132-2130 

LATIGO PARTNERS 
450 PARK AVE# 1200 
NEW YORK, NY 10022 

LEXANT CAPITAL CORP 
7353 NETHERSOLE DRIVE 
CLEVELAND, OH 44130 

LINDEN ADVISORS LP 
590 MADISON AVENUE 
15TH FLOOR 
NEW YORK, NY 10022 

LION POINT CAPITAL 
250 WEST 55TH STREET 
33RD FLOOR 
NEW YORK, NY 10019 

LMI 
LIBERTY MUTUAL INSURANCE 
175 BERKELEY STREET 
BOSTON, MA 02116 

LOEWS CORPORATION 
667 MADISON AVENUE 
NEW YORK, NY 10065-8087 

LOGEN ASSET MANAGEMENT 
599 LEXINGTON AVENUE 
38TH FLOOR 
NEW YORK, NY 10022 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & Addre88 

LOUISVILLE GAS & ELECTRIC COMPANY 
KENTUCKY UTILITIES COMPANY 
220 WEST MAIN STREET 
LOUISVILLE, KY 40232-2010 

MACKAY SHIELDS 
ATTN: JOHN W. AKKERMAN 
1345 AVENUE OF THE AMERICAS 
NEW YORK, NY 10105 

MACQUARIE EQUIPMENT CAPITAL INC. 
3100 WEST END AVE 
SUITE 325 
NASHVILLE, TN 37203 

THE MANGROVE PARTNERS MASTER FUND, LTD. 
MANGROVE PARTNERS 
ATTN: WARD DIETRICH 
645 MADISON AVE 
14TH FL 
NEW YORK, NY 10022 

MAPLE ROCK CAPITAL PARTNERS INC 
ATTN: KRISTY DUCHAK 
770 TAMALPAIS DR #221 
CORTE MADERA, CA 94925 

MARATHON ASSET MANAGEMENT 
MARATHON ASSET MANAGEMENT, LP 
ONE BRYANT PARK 
38TH FLOOR 
NEW YORK, NY 10036 

MARBLE RIDGE 
MARBLE RIDGE CAPITAL LP 
1250 BROADWAY 
SUITE 2601 
NEW YORK, NY 10001 

MARINER CAPITAL 
MARINER CAPITAL ADVISORS 
5700 W. 112TH ST. 
SUITE 500 
OVERLAND PARK, KS 66211 

MARNELL MANAGEMENT 
MARNELL MANAGEMENT LLC 
30445 NORTHWESTERN HIGHWAY 
SUITE 146 
FARMINGTON HILLS, Ml 48334 

MCGINTY ROAD 
60 SOUTH 6TH STREET 
SUITE 3720 
MINNEAPOLIS, MN 55402 

MEDORA PARTNERS 
MEDORA PARTNERS LLC 
379 WEST BROADWAY 
5TH FLOOR 
NEW YORK, NY 10012 

MERAKI ADVISORS 
Z0MR0TEVLER MAH. EMEK CAD. FUAYE TURKUAZ SITESI 
NO: 243 A17 BLOK D: 7 
ISTANBUL 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 13, Question 26d: List all financial Institutions, creditors, and other parties, including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & Address 

MHR FUND MANAGEMENT LLC 
MHR FUND MANAGEMENT LLC 
1345 AVENUE OF THE AMERICAS 
42ND FLOOR 
NEW YORK, NY 10105 

MILLSTREET CAPITAL MANAGEMENT 
MILLSTREET CAPITAL MANAGEMENT LLC 
399 BOYLSTON STREET 
SUITE 501 
BOSTON, MA 02116 

MOCKINGBIRD CREDIT PARTNERS 
MOCKINGBIRD CREDIT PARTNERS, LLC 
3333 WELBORN STREET 
SUITE 320 
DALLAS, TX 75219 

MONARCH ALTERNATIVE CAPITAL LP 
535 MADISON AVENUE 
NEW YORK, NY 10022 

MONT BLANC CAPITAL 
MONT BLANC CAPITAL MANAGEMENT AG 
WALDMANNSTRASSE 8 
ZURICH CH - 8001 

MOODY'S INVESTORS SERVICES 
PO BOX 102597 
ATLANTA, GA 30368-0597 

MORGAN STANLEY SENIOR FUNDING INC 
MORGAN STANlEY 
ATTN: STEPHANIE CELI 
1 NEW YORK PLAZA 
41STFLOOR 
NEW YORK, NY 10004 

MSD PARTNERS L.P. 
645 FIFTH AVENUE 
21STFLOOR 
NEW YORK, NY 10022-5910 

MUDRICK CAPITAL 
527 MADISON AVENUE 
6TH FLOOR 
NEW YORK, NY 10022 

MUZINICH & CO 
MUZINICH & CO., INC. 
450 PARK AVENUE 
NEW YORK, NY 10022 

NAPIER PARK GLOBAL CAPITAL 
280 PARK AVENUE 
3RDFLOOR 
NEW YORK, NY 10017 

NATIONS EQUIPMENT FINANCE 
501 MERRITT SEVEN 
NORWALK, CT 06851 

NATIXIS SECURITIES AMERICAS LLC 
1251 AVENUE OF THE AMERICAS 
NEW YORK, NY 10020 

NEUBERGER BERMAN 
1290 AVENUE OF THE AMERICAS 
NEW YORK, NY 10104 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, Including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & Address 

NEW GENERATIONS ADVISORS, LLC 
13 ELM STREET, SUITE 2 
MANCHESTER, MA 01994 

NICOLA WEAL TH MANAGEMENT 
1508 WEST BROADWAY 
5TH FLOOR 
VANCOUVER, BC V6J 1W8 

NN INVESTMENT PARTNERS 
SCHENKKADE 65 
POSTBUS 90470 
THE HAGUE 2595 AS 

NOKOTA MANAGEMENT LP 
1330 AVENUE OF THE AMERICAS 
NEW YORK, NY 10019 

NOMURA 
WORLDWIDE PLAZA 
309 WEST 49TH STREET 
NEW YORK, NY 10019-7316 

NORTHWESTERN MUTUAL 
720 EAST WISCONSIN AVE. 
MILWAUKEE, WI 53202 

NUT TREE CAPITAL MANAGEMENT 
TWO PENN PLAZA 
24TH FLOOR 
NEW YORK, NY 10121 

NUVEEN HIGH INCOME BOND FUND 
46226 NATIONAL RD 
ST.CLAIRSVILLE, OH 43950 

OAK HILL 
263 TRESSER BOULEVARD 
15TH FLOOR 
STAMFORD, CT 06901 

OAKTREE CAPITAL 
OAKTREE CAPITAL MANAGEMENT, L.P. 
333 SOUTH GRAND AVE. 
28TH FLOOR 
LOS ANGELES, CA 90071 

OCH-ZIFF CAPITAL MANAGEMENT 
9 WEST 57TH STREET 
39TH FLOOR 
NEW YORK, NY 10019 

OCOCAPITAL PARTNERS LP 
810 SEVENTH AVENUE 
33RD FLOOR 
NEW YORK, NY 10019 

ODEON CAPITAL 
750 LEXINGTON AVENUE 
27TH FLOOR 
NEW YORK, NY 10022 

OFI GLOBAL ASSET MANAGEMENT 
OFI GLOBAL ASSET MANAGEMENT 
225 LIBERTY STREET 
NEW YORK. NY 10281-1008 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, including mercantile and trade agencies, to whom the debtor Issued 
a financial statement within 2 years before filing this case. 

Name & AddreBS 

OHA CREDIT PARTNERS IX LTD 
OAK HILL ADVISORS, LP. 
1114 AVENUE OF THE AMERICAS 
27TH FLOOR 
NEW YORK, NY 10036 

OMEGA ADVISORS 
1 NEW YORK PLAZA 
NEW YORK, NY 10004 

ONEX CREDIT PARTNERS 
161 BAY STREET 
TORONTO, ON M5J 2S1 

OPPENHEIMER & CO. INC. 
85BROADST 
NEW YORK, NY 10004 

OPPENHEIMER FUNDS INC. 
225 LIBERTY STREET 11TH FLOOR 
NEW YORK, NY 10281 

ORIGIN BANK 
3921 ELM STREET 
CHOUDRANT, LA 71227 

OSTRA CAPITAL 
180 VARICK STREET 
SUITE 1008 
NEW YORK, NY 10014 

OWL CREEK ASSET MANAGEMENT 
640 5TH AVENUE 
21ST FLOOR 
NEW YORK, NY 10019 

PACIFIC LIFE & ANNUITY SERVICES INC 
700 NEWPORT CENTER DRIVE 
NEWPORT BEACH, CA 92660 

PALMER SQUARE CAPITAL SPECIAL SITUATIONS FUND L.P. 
PALMER SQUARE CAPITAL MANAGEMENT LLC 
ATTN: MATT BLOOMFIELD 
2000 SHAWNEE MISSION PKWY 
SUITE300 
MISSION WOODS, KS 66250 

PALOMA PARTNERS 
2 AMERICAN LANE 
GREENWICH, CT 06831 

PANNING CAPITAL MANAGEMENT 
510 MADISON AVENUE 
23RD FLOOR 
NEW YORK, NY 10022 

PARIV 
50 TICE BOULEVARD# 317 
WOODCLIFF LAKE, NJ 07677 

PARQUET CAPITAL 
143 NEWBURY ST 
6TH FLOOR 
BOSTON, MA02116 

PENTWATER CAPITAL MANAGEMENT LP 
100110TH AVE SOUTH 
SUITE 216 
NAPLES, FL 34102 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, Including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & Address 

PGIM 
PRUDENTIAL TOWER 
655 BROAD STREET 
NEWARK, NJ 07102 

PHOENIX INVESTMENT ADVISER LLC 
THE GRAYBAR BUILDING 
420 LEXINGTON AVENUE 
SUITE 2040 . 
NEW YORK, NY 10170 

PIMCO 
430 W 7TH STREET, STE 219104 
KANSAS CITY, MO 64105-1407 

PINE RIVER CAPITAL MANAGEMENT L.P. 
601 CARLSON PARKWAY 
7TH FLOOR 
MINNETONKA, MN 55305 

PINEBRIDGE 
PARK AVENUE TOWER 
65 EAST 55TH STREET 
NEW YORK, NY 10022 

PINPOINT ASSET MANAGEMENT 
SWF, NO.100 
CENTURY AVENUE 
PUDONG DISTRICT 
SHANGHAI 

PNC BANK 
PO BOX 856177 
LOUISVILLE, KY 40285-6177 

POINT72 
72 CUMMINGS POINT ROAD 
STAMFORD, CT06902 

POLYGON 
4 SLOANE TERRANCE 
LONDON SW1X9DQ 
UNITED KINGDOM 

PRDSHARES 
7501 WISCONSIN AVE 
SUITE 1000E 
BETHESDA, MD 20814 

PRUDENTIAL 
213 WASHINGTON STREET 
NEWARK, NJ 07102-2992 

PSAM 
1350 AVENUE OF THE AMERICAS 
21STFLOOR 
NEW YORK, NY 10019 

PUTNAM INVESTMENTS 
P.O. BOX 219697 
KANSAS CITY, MO 64121-9697 

R.W. PRESSPRICH & CO 
452 5TH AVENUE 
12TH FLOOR 
NEW YORK, NV 10018 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & Address 

RBC CAPITAL MARKETS LLC 
NICHOLAS ONKEN· CORPORATE ACTIONS 
60 SOUTH 6TH STREET, MAIL STOP P09 
MINNEAPLIS, MN 55402 

REDWOOD CAPITAL 
910 SYLVAN AVENUE 
ENGLEWOOD CUFFS, NJ 07632 

REGIONS FINANCIAL CORPORATION 
1900 FIFTH AVENUE NORTH 
BIRMINGHAM, AL 35203 

RESFUEL 
1900 FIFTH AVENUE NORTH 
BIRMINGHAM, AL 35203 

RIMROCK CAPITAL MANAGEMENT LLC 
100 INNOVATION DRIVE 
SUITE 200 
IRVINE, CA 92617 

RIVER BIRCH CAPITAL 
GRACE BUILDING 1114 
NEW YORK, NY 10036 

ROBERT W. BAIRD 
P.O. BOX 0672 
MILWAUKEE, WI 53202 

ROCKWOOD CASUAL TY INS CO 
654 MAIN STREET 
ROCKWOOD, PA 15561 

ROYSTONE CAPITAL MANAGEMENT 
810 SEVENTH AVENUE 
33RDFLOOR 
NEW YORK, NY 10019 

SAGUARO CAPITAL 
6501 EAST GREENWAY PARKWAY S103 
SCOTTSDALE, AZ. 85254 

SCHRODERS 
1 LONDON WALL PLACE 
LONDON EC2Y SAU 
UNITED KINGDOM 

SCOGIN CAPITAL 
660 MADISON AVENUE 
20TH FLOOR 
NEW YORK, NY 10065 

SCOTTS COVE CAPITAL MGMT 
400 MADISON AVENUE 
10TH FLOOR 
NEW YORK, NY 10017 

SEAPORT GROUP 
360 MADISON AVENUE 
22NDFLOOR 
NEW YORK, NY 10017 

SEIX INVESTMENT ADVISORS 
ONE MAYNARD DRIVE 
SUITE 3200 
PARK RIDGE, NJ 07656 
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Debtor Name: Murray Energy Corporation Case Number: 19.57017 (JEH) 

Statement of Financial Affairs for Non-Individuals Filing for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, Including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & Address 

SERENGETI ASSET MANAGEMENT 
632 BROADWAY 
12TH FLOOR 
NEW YORK, NY 10012 

SHENKMAN CAPITAL MANAGEMENT INC 
461 FIFTH AVENUE 
22ND FLOOR 
NEW YORK, NY 10017 

SILVER POINT 
TWO GREENWICH PLAZA 
GREENWICH, CT 06830 

SMITH COVE 
919 THIRD AVENUE 
NEW YORK, NY 10022 

SOLUS ALTERNATIVE ASSET MANAGEMENT LP 
410 PARK AVENUE 
11TH FLOOR 
NEW YORK, NY 10022 

SOROS FUND MANAGEMENT LLC 
250 WEST 55TH STREET 
29TH FLOOR 
NEW YORK, NY 10019 

SOUTHPAW ASSET MANAGEMENT 
2 GREENWICH OFFICE PARK, FIRST FLOOR 
GREENWICH, CT 06831 

SP GLOBAL RATINGS 
55 WATER STREET 
NEW YORK, NY 10041 

SPECTRUM GROUP 
1250 BROADWAY, 19TH FLOOR 
NEW YORK, NY 10001 

STANDARD PARTNERS MANAGEMENT 
331 MADISON AVENUE 
NEW YORK, NY 10017 

STIFEL NICOLAUS & COMPANY 
ATTN: ROBERT HAVILAND, MANAGING DIRECTOR 
787 7TH AVENUE, 4TH FLOOR 
NEW YORK, NY 10019 

STONE HARBOR 
31 W. 52ND STREET 
16TH FLOOR 
NEW YORK, NY 10019 

SUMMIT PARTNERS 
222 BERKELEY STREET, 18TH FLOOR 
BOSTON, MA 02116 

SUNBURY GEN LP 
1900 FIFTH AVENUE NORTH 
BIRMINGHAM, AL 35203 

SUNCOKE ENERGY 
1011 WARRENVILLE ROAD, 6TH FLOOR 
LISLE, IL 60532 

SYMPHONY ASSET MANAGEMENT 
555 CALIFORNIA STREET, SUITE 3100 
SAN FRANCISCO, CA 94104 
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Statement of Financial Affairs for Non-Individuals Fillng for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & Address 

T. ROWE PRICE 
100 EAST PRATT STREET 
BAL Tl MORE, MD 21202 

TAAL CAPITAL 
1 BEACON·STREET, SUITE 21300 
BOSTON, MA 02108 

TACONIC 
280 PARK AVENUE, 5TH FLOOR 
NEW YORK, NY 10017 

TALAMOD ASSET MANAGEMENT 
TRAMMELL CROW CENTER 
2001 ROSS AVENUE, SUITE 4350 
DALLAS, TX 75201 

TANNENBAUM 
TENNENBAUM CAPITAL PARTNERS, LLC 
2951 28TH STREET 
SUITE 1000 
SANTA MONICA, CA 90405 

TANNOR CAPITAL MANAGEMENT LLC 
3536 LOS PINOS DRIVE 
SANTA BARBARA, CA 93105 

TEGEAN CAPITAL 
THE CHRYSLER BUILDING 
405 LEXINGTON AVENUE, 29TH FLOOR 
NEW YORK, NY 10174 

TENNENBAUM 
2951 28TH STREET, SUITE 1000 
SANTS MONICA, CA 90405 

TENNESSEE VALLEY AUTHORITY 
RACHEL MORTON, ASSET MANAGEMENT SPECIAL TIST 
COAL & GAS SERVICES, POWER OPS 
1101 MARKET ST., 2D-C 
CHATTANOOGA, TN 37402 

TEXAS EMPLOYEE RETIREMENT SYSTEM 
444 MADISON AVENUE 
40TH FLOOR 
NEW YORK, NY 10022 

THE COURY FIRM 
260 FORBES AVENUE, SUITE 1600 
PITTSBURGH, PA 15222 

THE MEG GROUP INC 
1705 SPYGLASS CIRCLE 
PALOS HEIGHTS, IL 60463 

THIRD POINT LLC 
390 PARK AVENUE 
NEW YORK, NY 10022 

THREE COURT LP 
60 MADISON AVENUE, SUITE 1101 
NEW YORK, NY 10010 

TIAA INVESTMENTS 
8500 ANDREW CARNEGIE BOULEVARD 
CHARLOTTE, NC 28262 
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Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & Address 

TIGER HILL ADVISORS 
25 SACKVILLE STREET 
LONDON W1 S 3AX 
UNITED KINGDOM 

TITAN OPPORTUNITIES FUND 
1246 CRABAPPLE ROAD 
SUITE 202-429 
ALPHARETTA, GA 30004 

TONKA CAPITAL PARTNERS 
4165 SHORELINE DRIVE SUITE 226 
SPRING PARK, MN 55384 

TRESVISTA FINANCIAL SERVICES 
TOWER 49, 18-102, 12 EAST 49TH STREET 
NEW YORK, NY 10017 

TRIARII CAPITAL MANAGEMENT 
175 FEDERAL ST, SUITE 509 
BOSTON, MA 02110 

TRICADIA 
780 THIRD AVE., 29TH FL. 
NEW YORK, NY 10017 

TRILOGY CAPITAL 
990 BISCAYNE BLVD. 
SUITE 1203 
MIAMI, FL 33132 

TRS ADVISORS LLC 
570 LEXINGTON AVENUE 22ND FLOOR 
NEW YORK, NY 10022 

UBS 
ATTN: PETER QUIGLEY, VICE PRESIDENT - WEAL TH MANAGEMENT 
2310 RT 34 
2ND FLOOR 
MANASQUAN, NJ 08736 

UNIGESTION 
BC AVENUE DE CHAMPEL 
PO BOX 387 
GENEVA 12 1211 

VERDE ASSET MANAGEMENT 
RUA LEOPOLDO COUTO DE MAGALHAES JUNIOR 700 
11TH FLOOR 
ITAIM BIBI 04542-000 

VOL TERRA CAPITAL 
2550 GREAT AMERICA WAY SUITE 350 
SANTA CLARA, CA 95054 

VOYA FINANCIAL 
230 PARK AVENUE 
NEW YORK, NY 10169 

WARLANDER ASSET MANAGEMENT 
250 WEST 55TH STREET 33RD FLOOR 
NEW YORK, NY 10019 

WAVERTON INVESTMENT MANAGEMENT 
16 BABMAES STREET 
LONDON SW1 Y 6AH 
UNITED KINGDOM 
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Case 2:19~bk~56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 367 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH} 

Statement of Flnanclal Affairs for Non-lndlvlduals FIiing for Bankruptcy 

Part 13, Question 26d: List all financial institutions, creditors, and other parties, including mercantile and trade agencies, to whom the debtor issued 
a financial statement within 2 years before filing this case. 

Name & Address 

WEISS ASSET MANAGEMENT 
222 BERKELEY STREET, 16TH FLOOR 
BOSTON. MA02116 

WEISS MUL Tl~TRATEGY ADVISERS LLC 
320 PARK AVENUE 
20TH FLOOR 
NEW YORK, NY 10022 

WELLINGTON 
280 CONGRESS STREET 
BOSTON, MA 02210 

WELLS FARGO ADVISORS 
ONE NORTH JEFFERSON AVE 
ST. LOUIS, MO 63103 

WESTERN ASSET 
385 EAST COLORADO BOULEVARD 
PASADENA, CA 91101 

WESTFIELD INVESTMENT 
50 CARDINAL DRIVE, SUITE 103 
WESTFIELD, NJ 07090 

WEXFORD CAPITAL 
777 SOUTH FLAGLER DRIVE SUITE 602 EAST 
WEST PALM BEACH, FL 33401 

WHITEBOX 
3033 EXCELSIOR BL VD #300 
MINNEAPOLIS, MN 55416 

WOLVERINE ASSET MANAGEMENT 
175 W. JACKSON BLVD. SUITE 200 
CHICAGO, IL 60604 

XL CATLIN 
200 LIBERTY STREET 
NEW YORK, NY 10281 

YORK CAPITAL MANAGEMENT 
767 FIFTH AVENUE, 17TH FLOOR 
NEW YORK, NY 10153 
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Case 2:19-bk-56885. Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 368 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-Individuals FIiing for Bankruptcy 

Part 13, Question 28: Debtor's officers, directors, managing members, general partners, members in control, controlling shareholders, or other 
people in contrOl of the debtor at the time of the filing of this case. 

Name and Address 

GENERAL. RICHARD L. LAWSON 
(ADDRESS ON FILE) 

HENRY W. FAYNE 
(ADDRESS ON FILE) 

JAMES R. TURNER, JR. 
(ADDRESS ON FILE) 

MARK COX 
(ADDRESS ON FILE) 

MICHAEL O. MCKOWN 
(ADDRESS ON FILE) 

Position and nature of any interest 

Director 

Director 

Senior Vice President 

Director 

Secretary, Senior Vice President, Law & 
Administration 

% of Interest If any 

MURRAY ENERGY HOLDINGS CO. 
46226 NATIONAL ROAD 

Shareholder 100.00% 

ST. CLAIRSVILLE, OH 43950 

PAUL 8. PICCOLINI 
(ADDRESS ON FILE) 

ROBERT D. MOORE 
(ADDRESS ON FILE) 

ROBERT E. MURRAY 
(ADDRESS ON FILE) 

ROBERT EDWARD MURRAY 
(ADDRESS ON FILE) 

RYAN M. MURRAY 
(ADDRESS ON FILE) 

Vice President - Human Resources & 
Employee Relations 

President, Chief Executive Officer, Chief 
Financial Officer, Chief Operating Officer & 
Director 

Chairman 

Executive Vice President - Markel ng & 
Sales 

Vice President - Operations 

Page 1 of 1 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 369 of 370 

Debtor Name: Murray Energy Corporation Case Number: 19-57017 (JEH) 

Statement of Financial Affairs for Non-lndlvlduals Flllng for Bankruptcy 

Part 13, Question 29: Within 1 year before the filing of this case, did the debtor have officers, directors, managing members, general partners, 
members in control of the debtor, or shareholders in control of the debtor who no longer hold these positions? 

Name and address 

BILLY J. CORNELIUS 
(ADDRESS ON FILE) 

ROBERT E. MURRAY 
(ADDRESS ON FILE) 

Position and nature of any 
Interest 

Senior Vice President - Marketing 
and Sales 

President and Chief Executive 
Officer 

Page 1 of 1 

Period during which 
position or Interest was 
held From 

08/1512012 

02/24/2001 

Period during which position 
or Interest was held To 

01/15/2019 

10/28/2019 
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Case 2:19-bk-56885 Doc 550 Filed 12/14/19 Entered 12/14/19 21:26:15 Desc Main 
Document Page 370 of 370 

Debtor Name: Murray Energy Corporation Case Number: 

Statement of Financial Affairs for Non-lndlvlduals Flllng for Bankruptcy 

Part 13, Question 30: Payments, distributions, or withdrawals credited or given to insiders 

Name and address of recipient Relationship to debtor Amount of money or Dates 
description and value 
of property 

Please refer to Statement of Financial Affairs Question 4. 

Page 1 of 1 

19-57017 (JEH) 

Reason for providing 
the value 
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Checklist for Online Medicare, Retirement, 
& Spouses Applications 

The information below will help you gather the information you may need to create a my Social Security account and 
complete the online Medicare, Retirement, and Spouse's applications. We recommend you print this page to use while 
gathering your information. 

Create a my Soci!3-l Security Account 
You are required to login to your existing my Social Secmity account, or attempt to create one. To create an account, 
we will ask you a series of identity questions for verification. You may want to have certain items on hand to be 
prepared for additional security questions, such as, but not limited to: mobile phone (for the purpose of receiving 
texts and emails), credit card, W-2, and tax forms. 

File for Benefits Online -The Information You Need 

Date and Place of Birth 
If you were born outside the United States or its territories: 

• Name of your birth country at the time of your birth (ii may have a different name now) 
• Permanent Resident Card number (if you are not a U.S citizen) 

MEDICAID Number (State Health Insurance) - Start and End Dates 

Current Heath Insurance 
• Employment start and end dates for the current employer (of you or your spouse) who provides your 

health insurance coverage through a Group Health Plan 

• Start and end dates for the Group Health Insurance provided by you (or your spouse's) current employer 

Marriage and Divorce 
• Name of current spouse 

• Name of prior spouse (if the marriage lasted more than 10 years or ended in death) 
• Spouse(s) date of birth and SSN (optional) 

• Beginning and ending dates of marriage(s) 
• Place of marriage(s) (city, state or country, if married outside the U.S.) 

Names and Dates of Birth of Children Who: 
• Became disabled prior to age 22, or 

• Are under age 18 and are unmarried, or 

• Are aged 18 to 19 and still attending secondary school full time 

U.S. Military Service 
• Type of duty and branch 
• Service period dates 

Employer Details for Current Year and Prior 2 Years (not self-employment) 
• View your Social Security Statement online at www.socialsecurity.gov/myaccount 
• Employer name 

• Employment start and end dates 

Self-Employment Details for Current Year and Prior 2 Years 
• View your Social Security Statement online at www.soclalsecurlty.gov/myaccount 
• Business type 

• Total net income 

Direct Deposit - Domestic bank (USA) Direct Deposit - International bank (non-USA) 
• Account type and number • International Direct Deposit (IDD) bank country 
• Bank routing number • Bank name, bank code, and currency 

• Account type and number, branch/transit number 

Social Security Administration I Publication No. 05-10509 I Produced and published at U.S. taxpayer expense 

Medicare Retirement 
Only 8c SpoUBes 

X X 

X 

X 
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Executive Summary 

C
oal pollutants affect all major body 
organ systems and contribute to four 
of the five leading causes of mortal
ity in the U.S.: heart disease, cancer, 

stroke, and chronic lower respiratory diseases. This 
conclusion emerges from our reassessment of the 
widely recognized health threats from coal. Each 
step of the coal lifecycle-mining, transporta
tion, washing, combustion, and disposing of post
combustion wastes-impacts human health. Coal 
combustion in particular contributes to diseases 
affecting large portions of the U.S. population, 
including asthma, hmg canccr, hcar1 disease, and 
stroke, compounding the major p11blic health 
challenges of our time. It interferes with Jung de
velopment, increases the risk of heart attacks, and 
compromises intellectual capacity. 

Oxidati,·e stress and inflammation are indi
cated as possible mechanisms in the exacerbation 
and development of many of the diseases under 
review. In addition, the report addresses another, 
less widely recognized health threat from coal: the 
contribution of coal combustion to global warm• 
ing, and the current and predicted health el1ccts 
of global wanning. 

THE LIFE CYCLE OF COAL 

Electricity provides many health benefits world
wide and is a significant contributor to economic 
development, a higher standard of living, and 
an incrf"ased life expectancy.1 But h11rning coal 

■ ■ • ■ ■ ■ ■ ■ ■ ■ 

to generate electricity harms human health and 
compo11nds many of the major public health prob
lems facing the industrialized world. Detrimental 
health effects arc associated with every aspect 
of coal's life cycle, including mining, hauling, 
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preparation at the power plant, combustion, and 
the disposal of post-combustion wastes. In addi
tion, the discharge of carbon dioxide into the at
mosphere associated with burning coal is a m~jor 
contributor to global warming and its adverse ef
fects on health worldwide. 

Coal mining leads U.S. industries in fatal 
injuries2 and is associated with chronic health 
problems among miners, such as 

Physicians for Social Responsibility 

water supplies. Once coal is mined and washed, 
it must be transported to power plants. Railroad 
engines and trucks together release over 600,000 
tons ofnirrogcn oxide and 50,000 tons of particu
late matter into the air every year in the process of 
hauling coal, largely through diesel exhaust.7 Coal 
trains and trucks also release coal dust into the air, 
exposing nearhy communities to dust inhalation.8 

The storage of post-combustion 

black lung disease, which causes 
permanent scarring of the lung 
tissues.3 In addition to the miners 

Coal rom!mstion 
emissions da.mage 

themselves, communities near coal 
mines may be adversely affected 
by mining operations due lo the 
effects of blasting, the collapse of 
abandoned mines, and the disper
sal of dust from coal trucks. Surface 
mining also destroys forests and 
groundcover, leading to flood
related injury and mortality, as well 

Lhe re.\j1iratory, 
card iovasculm; and 

wastes from coal plants also threat
ens human health. There are 584 
coal ash dump sites in the U.S.,9 

and toxic residues have migrated 
into water supplies and threatened 
human health at dozens of these 

-nervous systems and 
contribute to four of the 
top five feruling causes 
o/ death in the US. 

sites.10 

The combustion phase of coal's 
lifecycle exacts the greatest toll on 
human health. Coal combustion 
releases a combination of toxic 

as soil erosion and the contamination of water 
supplies. Mountaintop removal mining involves 
blasting down to the level of the coal seam-often 
hundreds offeet below the surface~ and deposit
ing the resulting rubble in adjoining valleys. This 
surface mining technique, used widely across 
southern Appalachia, damages freshwater aquatic 
ecosystems and the surrounding environment by 
burying streams and headwaters.4 

After removal of coal from a mine, threats to 
public health persist. When mines are abandoned, 
rainwater reacts with exposed rock to cause the 
oxidation of metal sulfide minerals. This reaction 
releases iron, aluminum, cadmium, and copper 
into the surrounding water system~ and can con
taminate drinking water.6 

Coal washing, which removes soil and rock im
purities before coal is transported to power plants, 
uses polymer chemicals and large quantities of 
water and creates a liquid waste called slurry. 
Slurry ponds can leak or fail, leading to injury and 
death, and slurry injected underground into old 
mine shafts can release arsenic, barium, lead, and 
manganese into nearby wells, contaminating loe.i.l 

chemicals into the environment and 
contributes significantly to global warming. Coal 
combustion releases sulf111· dioxide, particulate 
matter (PM), nitrogen oxides, mercury, and dozens 
of other substances known to be hazardous to hu
man health. Coal combustion contributes to smog 
through tht> release of oxides of nitrogt>n, which 
react with volatile organic compounds in the pres
ence of sunlight to produce ground-level ozone, the 
primary ingredient in smog. 

Table ES.I (pages x- xi) describes the major 
health effects linked to coal combustion emissions. 
These health effects damage the respiratory, car
diovascular, and ncn"ous systems and contribute to 
four of the top five leading causes of death in the 
U.S.: heart disease, cancer, stroke, and chronic low
er respiratory diseases. Although it is difficult to as
certain the proportion of this disease burden that 
is attributable to coal pollutants, even very modest 
contributions to these major causes of death are 
likely to have large effects at the population level, 
givt>n high incidt>nce rates. Coal combustion is also 
responsible for more than 30% of total U.S. car
bon dioxide pollution, contributing significantly to 
global warming and its associated health impacts. 
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RESPIRATORY EFFECTS 
OF COAL POLLUTION 

Pollutants produced by coal 
combustion act on the respira
tory system to cause a ,-ariety of 
adverse health effects. Air pollut
ants- among them nitrous oxide 
(N02) and ,·ery small particles, 
known as PM~_

5
-advcrscly af

fect lung development, reducing 
forced expiratory volume (FEV) among children.11 

This reduction ofFEV, an indication oflung func
tion, often precedes the suhse<]uent development 
of other pulmonary diseases. 

Air pollution triggers attacks of asthma, a respi
ratory disease affecting more than 9% of all <.:hil
dren in the L'.S. Children are particularly suscepti
ble to the development of pollution-related asthma 
attacks. This may be due to their distinct breathing 
patterns, as well as how much time they spend 
outside. It may also be due to the immaturity of 
their enzyme and immune systems, which assist in 
detoxifying pollutants, combined with incomplete 
pulmonary devclopmenl. 12 These factors appear to 
act in concert to make children highly susceptible 
to airborne pollutants such as those emitted by 
coal-fired power plants." 

Asthma f'Xacf'rbations havf' bef'n linked specifi
cally to exposure to ozone, a gas produced when 
N02 reacts with volatile organic compounds in 
the presence of sunlight and heal.1~ The risk to 
children of f'XJ>f'fif'ncing ozont>-rdate<l asthma 
exacerbations is greatest among those with severe 
asthma. That risk exists even when ambient ozone 
levels fall within the limits set by the EPA to prote<.:t 
public health. 

Coal pollutants trigger asthma attacks in com
bination with individual genetic characteristics.15 
This gene-environment interaction means that 
some individuals are more susceptible to the respi
ratory health effects of coal pollution. The genetic 
polymorphisms that appear to make people more 
suscq>liblc include lhosc 1ha1 control inflamma
tion and those that deal with oxidative stress, or 
the presence of highly reactive molecules, known 
as free radicals, in cells. (See text box.) 

OXIDATIVE STRESS 

Oxygen free radicals in biological systems 
are a normal cellular constituent and play 
critical roles in the control of many cel-

■ vii 

lular functions. (Free radicals are atoms or 

molecules that contain at least one unpaired 
electron in an atomic or molecular orbit and 
are therefore unstable and highly reactive.) 

The concentration of oxygen free radicals 

can be increased through exposure to envi
ronmental substances such as air pollution, 
tobacco smoke, pesticides, and solvents, 

When their concentration is excessive, these 
highly reactive molecules damage lipids, 
proteins, DNA, cell membranes, and other 
cellular components. "Oxidative stress" is 
the term used to describe that physiological 
state. 

Oxidative stress is an important contribut
ing factor in a variety of diseases, inclu.ding 
atherosclerosis, hypertension. rheumatoid 
arthritis, diabetes mellitus, and neuro
degenerative disorders such as Alzheimer's 
disease and Parkinson's disease, as well as 
normal aging. It is one of several mecha
nisms implicated in the pathogenesis of dis
eases caused or made worse by coal pollut
ants. such as cardiovascular and pulmonary 

disease. 

Valko M. Leibfritz D, MoncolJ, Cronin MTD, Mazur M, 
Telser J. Free radicals and antioxidants in normal physi
ological functions and human disease. lmJ Biochem and 
Cell Biology 2007; 39: 11-81. 

Coal pollutallts play a role in the development 
of chronic obstructive pulmonary disease (COPD), 
a hmg disease characterized by permanent nar
rowing of airways. Coal pollutants may also cause 
COPD exacerbations, in part through an immu
nologic response-i.e., inflammation.10·n.iK PM 

exposure disposes the development of inflamma
tion on the cellular level, which in turn can lead 
to exacerbations ofCOPD. COPD is the fomth 
leading cause of monality in the L'.S, 
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Exposures to ozone and PM are also correlated 
with the development of19 and mortality from20

• 
21

• 
22 

lung cancer, the leading cancer killer in both men 
and women. 

CARDIOVASCULAR EFFECTS 
OF COAL POLLUTION 

Pollutants produced by coal 
combustion damage the car
diovascular system. Coronary 
heart dist"ase (CHD) is a leading 
cause of death in U.S., and air 
pollution is known to negatively 
impact cardiovascular health.23 

The mechanisms by which air 
pollution causes cardiovascular disease haYe 
not been definitively identified but are thought 
to be the same as those for respiratory disease: 
pulmonary inflammation and oxidative stress. 
Studies in both animals and humans support this 
theory, showing that pollutants produced by coal 
comhnstion lead lo cardiovascnlar disease, snch 
as arterial occlusion (artery blockages, leading to 
heart attacks) and infarct formation (tissue death 
due to oxygen deprh'ation, leading to permanent 
heart damage). 

Recent research suggests that nitrogen oxides 
and PM2 5 , along with other pollutants, are associ
ated with hospital admissions for potentially fatal 
cardiac rhythm disturbances.24 The concentration 
of PM2 5 in ambient air also increases the prob
ability of hospital admission for acute myocardial 
infarction,2" as well as admissions for ischcmic 
heart diseases, distmbances of heart rhythm, and 
congestive heart failure.26 Additionally, cities with 
high N02 concentrations had death rates four 
times higher than those with low NOi concentra
tions.27 These studies show important immediate 
effects of coal pollutants on indicators of acute 
cardiovascular illness. 

There art" cardiovascular effects from Iong-tt"rm 
exposure as well. Exposure to chronic air pol
lution over many years increases cardiovascular 
mortality. 28 This relationship remains significant 
even while controlling for other risk fanors, such 

Physicians for Social Responsibility 

as smoking. Conversely, long-term improvements 
in air pollution reduce mortality rates. Reductions 
in PM1_5 concentration in 51 metropolitan areas 
were concla1ed wilh significant increases in life 
expectancy,29 suggesting that air quality improve
ments mandated by the Clean Air Act have measur
ably improved the health of the U.S. population. 
Rt"ducing exposme to the pollutants emitted by 

coal combustion is therefore an important as-
pect of improving cardiovascular health for the 
population at large. 

NERVOUS SYSTEM EFFECTS 
OF COAL POLLUTION 

In addition to the respiratory 
and cardiovascular systems, the 
nervous system is also a target for 
coal pollution's health effects. 
The same mechanisms that are 
thought to mediate the effect of 
air pollutants on coronary arter
ies also apply 10 the arteries thal 

nourish the brain. These include stimulation of 
the inflammatory response and oxidative stress, 
which in turn can lead to stroke and other cerebral 
vascular disease. 

Several studies have shown a correlation be
tween coal-related air pollutants and stroke. In 
Medicare patients, ambient levels of PM2_,, have 
been correlated with hospital admission rates 
for cerebrovascnlar disease,,0 and PM10 has been 
correlated with hospital admission for ischemic 
stroke." (Eigllly-scvcu percent of all strokes arc 
ischemic.) PM2..:. has also been associated with 
an increase in the risk of-and death from-a 
cerebrovascular event among post-menopausal 
women.3

~ Even though a relatively small portion 
of all strokes appear to be related to the ambient 
concentration of P:'vl, the fact that nearly 800,000 

people in the U.S. have a stroke each year makes 
even a small innease in risk a health impact of 
great importance.3

~ 

Coal pollutants also act on the nervous system 
to cause loss of intellectual capacity, primarily 
through mercury. Coal contains trace amounts 
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of mercury that, when burned, enler the environ
ment. Mcrcur~ inn cases in conccntrarion as it 
travels up the food chain, reaching high levels in 
large predatory fish. Hnmans, in turn, are exposed 

to coal-related mercury primarily thrnugh fish 
consumption. Coal-fired power plants arc respon
sible for approximately one-third of all mercury 
emissions attributable to human activity.~ 

■ Ix 

mercury levels high enough to impair performance 
on ncurodc-vclopmcntal 1cs1s and cause lifelong 
loss of intelligence.~ 

GLOBAL WARMING AND 
COAL POLLUTION 

Coal damages the respiratory, cardiovascular, and 
11e1·vous systems through pollutants acting directly A nationwide study of blood samples in 1999-

2000 showed that 15.7% of women on the hody. Bm coal combustion also 

A rontinued relirmre has indirect health effects, through of childbearing age have blood 
mercury levels that would cause 

them lo give birth lo children 
with mercury levels exceeding the 
EPA's maximum acceptable dose 

for mercury.'" This dose was estab
lished to limit the number of chi!-
dren with mercury-related neuro• 
logical and developmental impair
ments. Researchers have estimated 
that hc1wccn 317,000 and 631,000 

on roa.l combustion 
Ji1r electricity will 
contribute to the 
fJrnlicled health 

consequences of global 
warmmg. 

its contribution to greenhouse gas 
emissions. Global warming is already 
negatively impacting public health 
and is p1·edicted to have widespread 
and severe health consequences in 
the future. Because coal-fired power 

plants account for more than one third 
of CO2 emissions in the L".S.,17 coal is 
a major contributor to the predicted 
health impac1s of global warming. 

children are born in the lJ.S. each yea,· with blood The effects of global warming already in evi-
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Table ES.1: Coal's contributions to major health effects 

Total disease burden 
Most- (coal Is a suspected coal 

Disease or vulnerable contributing factor In an pollutants 
condition Symptoms or result populations unknown number of cases) Implicated 

Asthma Coughing, wheezing, shortness Children, Number of visits to office- NO2 
exacerbations of breath, and breathlessness adults based physicians for Ozone 

with a range of severity asthma: 10.6 million in 2006. Particulate 
from mild to requiring Number of hospitalizations Matter 
hospitalization with asthma listed first (PM)40,4U2 

as diagnosis: 440,000,lS 
School days missed per year 
attributable to asthma: 
11.8 million.39 

Asthma New cases of asthma, resulting Children Children with asthma: 6.7 Suspected 
development in coughing, wheezing, million (9.1%). Adults with but not con-

shortness of breath, and asthma: 16.2 million (7.3%).43 firmed:44.4s.•6 

breathlessness with a range of NO2 
severity from mild to requiring Ozone 
hospitalization PM2,S 

Chronic Emphysema with chronic Smokers, Adults with COPD diagno- NO2 
Obstructive obstructive bronchitis; adults sis in 2006: 12.l million.•' PM••.so.s, 
Pulmonary permanent narrowing of Deaths in 2005: 126,000.48 

Disease airways; breathlessness; Fourth leading cause of 
(COPD) chronic cough mortality in U.S. 

Stunted lung Reductions in lung capacity; Children Unknown NO
2 

development risk factor for development of PM s2 
2.S 

asthma and other respiratory 
diseases 

Infant Death among infants Infants Deaths in 2005: 28,384. NO2 
mortality age< 1 year Almost 25% may have had PM54·5'• 

(relevant respiratory causes: 2,234 
organ system deaths attributed to Sud-
uncertain; den Infant Death Syndrome 
maybe (SIDS), and 4,698 deaths 
respiratory) attributed to short gestation 

and low birth weight.51 

Lung cancer Shortness of breath, wheezing, Smokers, Deaths in 2005: 159,217. PM"'·••.so 
chronic cough, coughing up adults Leading cause of cancer 
blood, pain, weight loss56 mortality in U.S. among 

both men and women.57 

Cardiac Abnormal rate or rhythm of Adults, hy- Unknown NO2 

arrhythmias the heart; palpitation or flut- pertensives. PM2.S62 
tering; may cause fatigue, diz- d iabetics, 
ziness. lightheadedness, faint- those with 
ing, rapid heartbeat, shortness cardiovascu-
of breath, and chest pain6 ' Jar disease 

Acute Chest pain or discomfort; Adults, Deaths in 2006: 141,462.63 PM 6S 
2.5 

myocardial heart attack diabetics, Cases in 2006: 7.9 million.64 

infarction hyper-
tensives 

Congestive Shortness of breath, fatigue, Adults, hy- Deaths in 2006: 60,337.67 PM,_5
69 

heart failure edema (swelling) due to pertensives, Number of people living 
impaired ability of heart diabetics. with heart failure· 5.7 million. 
to pump blood; can result those with New cases diagnosed each 
from narrowed arteries, past cardio- year: 670,000.68 

heart attack, and high blood vascular 
pressure; can lead to death66 disease 
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Table ES.1: Coal's contributions to major health effects, continued 

Total disease burden 

Disease or 
condition Symptoms or result 

Most
vulnerable 
populations 

(coal Is a suspected 
contributing factor In an 
unknown number of cases) 

Coal 
pollutants 
implicated 

lschemic 
stroke 

Developmen
tal delay 

Artery supplying blood to the 
brain becomes blocked due 
to blood clot or narrowing;:10 
may cause sudden numbness 
or weakness, especially on 
one side of body, confusion, 
trouble speaking, trouble 
seeing, trouble walking, 
dizziness. severe headache;" 
effects can be transitory or 
persistent 

Reduced IQ; mental retarda
tion: clinical impairment on 
neurodevelopmental scales; 
permanent loss of intelligence 

dence include increases in global a,·erage land and 
ocean surface temperatures; increases in snow melt 
and receding glaciers; inneases in the mean sea 
level; and changes in precipitation.79 These global 
climate changes are already affecting human 
health. The Workl Health Organization estimated 
global warming to be responsible for 166,000 

deaths in 2000, due to additional mortality from 
malaria, malnutrition, diarrhea, and drowning.80 

In the future, global warming is expected to 
continue to harm human health. More frequent 
heat waves are projected to lead to a rise in heat 
exhaustion and heat stroke, potentially resulting 
in death, especially among elderly and poor m·ban 
dwellers. Declining air and water quality, an in
crease in infectious diseases, and a shrinking food 
supply are expected to contribute to disease and 
malnutrition, increase the migration ofaffe<'ted 
populations, and increase armed conflict and glob
al instability. Table ES.2 (page xiii) describes the 
predicted health effects of global warming. 

A continued reliance on coal combustion for 
electricity production will contribute to the pre
dicted health consequences of global warming. 

Carbon capture and sequestration (CCS) has 
been promoted as an effective way to keep CO~ 

Elderly, hy
pertensives, 
diabetics 

Fetuses, 
infants, 
children 

Deaths in 2005: 143,579. 
Number of strokes occurring 
each year: 795,000. 
NOTE: 87% of all strokes 
are tschemic; statistics are 
for all strokes.n 

Babies born each year w ith 
cord blood concentrations 
of mercury >5.8 1tg/L, the 
level above which mercury 
exposure has been shown to 
reduce IQ: 637,233 (15.7% of 
all babies born).,, 

Mercury" 

emissions out of the atmosphere, but substantial 
research and development are required before it 
can he used on the scale net'ded to mitigate global 
warming. Even then, the danger remains that CCS 
storage areas, whether underground or under the 
ocean, could leak, negating the value of CO2 cap
ture and storage. CCS also incurs other threats to 
health, including the danger of asphyxiation in the 
case of a large-scale CO2 leak and the acidification 
of ocean waters. ~-Ioreover, the application of CCS 
would require continued coal mining, transporta
tion, combustion, and waste storage, thus prolong
ing the emission of coal's toxic pollutants that 
harm human health. 

POLICY RECOMMENDATIONS 

The- U.S. is al a crossroads for dc-1crmining ils fu
ture energy policy. While the U.S. relies heavily on 
coal for its energy needs, the health consequences 
of that reliance are multiple and ha\'e widespread 
and rlamaging impact. Coal combustion contrib
utes to diseases already affecting large portions 
of the L'.S. population, including asthma, heart 
disease, and stroke, thus compounding the ma
jor public health challenges of our time. Coal 
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combustion also releases significant amounts of 
carbon dioxide into the atmosphere. Unless we ad• 
dress coal, the U.S. will be unable to achieve the 
rcduclions in carbon emissions necessary 10 stave 
off the worst health impacts of global warming. 
Based on that assessment, PSR finds it essential 
to translate our concern for human health into 
re-commendations for public policy. 

■ Emissions of carbon dioxide should be cut as 
deeply and as swiftly as possible, with the objec
tive of reducing CO2 levels to 350 parts per 
million, through two simultaneous strategies: 

• Strong climate and energy legislation that 
establishes hard caps on global warming 
pollution coming from coal 
plants. 

Physicians for Social Responsibility 

■ The U.S. should dramatically reduce fossil fuel 
power plan! emissions of imlfur dioxide and ni
trogen oxides so that all localities are in attain
ment for national ambient air quality standards. 

■ The EPA should establish a standard, based 
on Maximum Achievable Control Technology, 
for mercury and other hazardous air pollutant 
emissions from electrical generation. 

■ The nation must develop its capacity to generate 
electricity from clean, safe, renewable sources 
so that existing coal-fired power plants may be 
phased out without eliminating jobs or com
promising the nation's ability to meet its energy 
needs. In place of investment in coal (including 

subsidies for the extraction and com

• The Clean Air Act ( CAA) . 
Unless we address bustion of coal and for capture of car

bon and other pollutants), the U.S. 
should fund energy efficiency, con
serva1 ion mrasurcs, and clean, safe, 
renewable energy sources such as 
wind energy, solar, and wave power. 

Carbon dioxide and other 
greenhouse gas emissions from 
coal plants have been desig
nalcd polhuants under 1he 
CAA. The EPA should be fully 
empowered to regulate carbon 
dioxide under the CAA so that 
coal's contribution to global 
warming can be brought to an 
end. 

coal, the US. will be 

unable to achieve thP 
rNluctions in carbon 
enussums ru,resswy 

lo stri11e r!fT lhf' worst 
health imparts of 
global wanning. 

These steps comprise a medi
cally defensible energy policy: one 
that takes into account the public 
health impacts of coal while meet
ing our need for energy. 'A'hen our 

■ There should be no new construction of coal
fired power plants, so as to avoid increasing 
health-endangering emissions of carbon diox
ide, as well as criteria pollutants an<l hazardous 
air pollutants. 

nation establishes a health-driven 
energy policy, one that replaces our dependence 
011 coal with dean, safe alternatives, we will prevent 
the deteri01~ation of global public health caused 
by global warming while reaping the rewards in 
improvements to respiratory, cardiovascular, and 
neurological hcall h. 
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Table ES.2: Predicted health effects of global warming 

Predicted human Contrlbut- Most-vulnerable 
health effects Ing factors Global warming mechanism populations 

Heat cramps, Heat waves • Greenhouse effect Children, the elder-
heat syncope, heat iy, urban dwellers, 
exhaustion, heat stroke those with underly-

ing conditions such 
as cardiovascular 
disease, obesity, 
and respiratory 
disease 

Diarrhea spread by Flooding, in- • Increase in extreme weather events and storm Children most 
water-borne bacte· frastructure surges vulnerable to death 
ria including E Coli, damage • Sea level rise from diarrheal 
Shigella, and cholera disease 

Drowning Flooding • Increase in extreme weather events and storm Children, the elderly 
surges 

• Sea level rise 

Exacerbations of Worsening • Greenhouse effect Children, the 
asthma, chronic air quality, • Heat increases production of ground-level elderly, those 
obstructive pulmonary heat waves ozone with preexisting 
disease, and other • Heat increases electricity demand and result- respiratory disease 
respiratory diseases ing particulate emissions from fossil fuel 

combustion 
• Airborne allergens (such as pollen) predicted 

to increase with global warming 

Infectious diseases: Increased • Warming climate expands geographic range Children, those with 
Malaria, dengue fever, ranges and of insect and rodent vectors impaired immune 
yellow fever. West Nile populations • High temperatures boost reproductive rates, systems, the 
virus, Lyme disease, of disease- lengthen breeding season, and increase bite developing world 
and other insect-borne carrying frequency of insect vectors 
infections, as well as insects and • High temperatures boost parasite 
rodent-borne infections rodents development 

Heart disease, heart Worsening • Heat increases production of ground-level Adults and the 
attacks, congestive air quality ozone elderly 
heart failure and other • Heat increases electricity demand and result-
cardiovascular diseases Ing particulate emissions from fossil fuel 

combustion 

Hunger, malnutrition, Reduced • Changes in the water cycle leading to drought Children, the poor 
starvation, famine crop yields; • Heat decreases reproductive lifecycle of some 

crop dam- major food crops 
age; crop • Expanded range of some insect pests 
failure; • Increase in extreme weather events 
disruptions • Changes in ecology of plant pathogens 
in forestry, • Loss of agricultural land due to sea level rise 
livestock, 
f isheries 

Mass migration; Societal in- • All of the above Children, the 
violence; war stability; in- elderly, those with 

frastructure other underlying 
damage; medical conditions 
reduced 
crop yields 

Mental health problems All of the • All of the above Varied 
above 

s,~ \0/IT(r\ ,m /mg, -~•i. 
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A
mosl half of the energy used to gen

erate electricity in the United States 
comes from burning coal, as shown in 

Figure I. I. Coal is a major component 
of the- e-conomy and forms the ce-ntel' around which 
political, economic, health, and environmental 
considerations coalesce. The U.S. holds extensive 
coal reserves, although how much of that coal is 
acn:ssihle- at a commercially viable cost is s11l~je-n 
to debate. The high-end estimate 491 billion tons, 
which would be enough to last as much as 250 years 
at the current i-ate of consumption, earned the U.S. 
the title of the "Saudi Arabia of Coal."1 In 2006, 
the electric power industry burned 1.026 billion 
tons of coal (see Figure 1.2). The electric industry 
cunenlly plans lo build as many as 100 new coal 
plants, adding to the approximately 600 Ia1·ge coal• 
burning power plants already in existence. 

Csing coal has a variety of major ad\'erse im
pacls on health. :Mining, transporling, burning, 
and disposing of the products of coal combustion 
all place human health at risk. With the passage of 
time, more and more adverse health effects have 
h<"en attrihnte<l to the increasing reliance on coal. 
Studies of the health effects of hazardous air pol
lutanls date clearly to 1872 with the publication of 
Air and Rain: the Bt'ginmng of Clumural Climntolog) 

by Robert Angus Smith. Since then, there have 
been a numbe1· of sentinel events that link episodes 
of severe air pollution to a ,-al'iety ofillnesses.1 In 
October, 1948, almost half of the 14,000 residems 
of Donora, Pennsylvania were sickened when 

atmospheric conditions trapped toxic emissions 
from a nearby smelter: 20 died and 400 required 
hospitalization. In 1952, the infamous ·"killer fog" 
in London, lasting four days, sent death rates 
and hospital admissions soaring. Overall hospital 
admissions ill(:reased by 43'½,; those due Lo respira
tory diseases rose by 163%. Almost 12,000 deaths 
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were attributed to this environmental disaster 
caused, in part, by burning coal. 

The link between burning coal and adverse 
hcahh was made strikingly dear 

(35.611g/ ms), respiratory deaths fell by 15.5%, and 
cardioYascular deaths fell by 10.3%. Approximately 
450 lives were calculated to be saved that year by 

in Dublin, Ireland in the 1990s.3 

Because of increases in the cost 
of fuel oil in the 1980s, Dubliners 
switched from oil to bituminous 
coal to heat their homes and pro
vide hot water. Subsequenl increases 
iu air pollution were associated with 
an increase in in-hospital deaths 
dne to respiratory diseases. This 

For eadt Terra \:Vall 

hour rf ,,[prfricity 

gniemted by roal, 
24.5 dtalhs are 

expected i-n addition 
lo 225 serious ilhwsses 

and 13,288 minor 

this measure, and hundreds ofacule 
illnesses were prevented. Although 
burning coal was not the only cause 
of these illnesses, burning coal was 
dearly a major factor in the produc
tion of the complex mixture of air
borne pollutants that had protean 
adverse effects on human health. 

led the Irish government to ban the 
marketing, sale, and distribution of 
bituminous coal on September I, 

illnesses. 

Many of coal's pollutants were 
identified by the U.S. Environmental 
Protection Agency in its 1998 report 
Report Lo Congrcss.4 This report 

1990. In the year that followed, black smoke 
concentrations declined hr 70% 

Figure 1.1: Sources of energy used for 
generation of electricity, 2006 
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Source; U.S. Energv Information Administration . .-\,·ailable from 
hup:, / "ww.,:-ia.noe.go,·. 

identified as many as 67 different haz
ardous air pollutants (HAPS) emitted from coal 
plants, but did not address particulates or oxides of 
nitrogen and sulfur (NOx and SOx), now refened 
to as criteria pollutants. Particulates, mercury, 
NOx, SOx, and the pollutants they give rise to, such 
as ozone, are now recognized as posing the great
c-sl 1hrca1s 10 health, and arc the focus ofmurh of 

this report. 
Recent peer-reviewed reports provide esti

mates of the morbidity and mortality associated 
with burning ma!. European data reported by 
Markandaya and Wilkinson show that for each 
TerraWatt hour of electricity generated (l TWh = 
101~ Watt hours), 24.5 deaths are expected 
(95% Cl= 6.1-98) in addition to 225 serious ill
nesses (95% CI= 56.2-899) and 13,288 minor ill
nesses (95% CI= 3,322-53,150).5 Burning lignite, 
a softer form of coal that yields more pollutants 
than bituminous coal, raises these numbers to 32.6 
deaths (95% Cl= 8.2-130), 298 serious illnesses 
(95% CI= 74.6-1,193), and 17,676 minor illnesses 
(95% CI - 4,419-70,704). To give lhc-sc da1a per
spective, consider the fact that nearly half of the 
4,160 TWh of electricity generated in the United 
States in 2007 came from coal-fired power plants.6 

If th est> estimates are applied to the U.S., as many 
as 50,000 deaths per year may be attributable to 
burning coal. Although differences in population 
density between £urope and the U.S. are substan
tial and there are large boundaries on the 95% con-
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Figure 1.2: Coal consumption by U.S. utilities, 2006 (millions of tons) 
By-state coal consumption by coal fired power plants. Texas led the nation, with states m the Ohio Valley that are close to 
coal fields and water transportation following closely behind. 
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Source: l".S. Energy Information Aclminiscracion. A,ailabl!" from: hctp:/ /,n,w.l"ia.doe.go, / rneaf/coal/page/ acr/ cabll"26.hunl. 

fidence limits associated \\ith these data, it is dear 
that burning coal has major adverse health effects. 

In seeking to describe relationships between 
health and any single pollutant or any single 
source of the pollutant, notably burning coal, dif
ficulties arise due to nmltiple sources of the pollnt
am in question and multiple health impacts. This 
is a particular issue with regard to SOx, XOx, and 
particulates, as there are many important sources 
of these pollutants in addition to burning coal. 
This is less of a problem in regard to mercury, 
where coal is the acknowledged largest single 
source of emissions. Thus, in this report we draw 
on literature that goes beyond that in which au
thors limit themselves to coal as the sole source of 
the pollutant in question. 

In describing the health effects of coal combus
tion, this report utilizes an organ-system approach 
rather than a pollutant-based review. By consider
ing coal's impact on the respiratory system, the 
cardiovascular system, and the central nervous 
system, we replace a piecemeal approach with a 
fuller and more integrated assessment of coal's 
overall effect on human he-all h. To the- be-st of our 
knowledge, this approach has not been taken in 
previous reviews of coal's health implications. To 
minimize bias, whenever possible we cite contem
porary pee1·-rrvirwr<l medical literaturr and re
ports published by governmental agencies such as 
the U.S. Environmental Protection Agency and the 
Department of Energy. We hope that this report 
will provide physicians, other healthcare providers, 
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policy-makers, and concerned citizens with the 
information they need to make informed choices 

that affect the future of burning coal to produce 
c-lC'clrical energy. 
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2. Coals Life Cycle ■ 

A
lthough people have burned coal for 
hundreds of years, the demand for coal 
exploded during the industrial revolu
tion. Initially, coal powered the steam 

cnginc and lhcrcforc hccame lhc esscnlial fuel 

for transportation during the nineteenth century, 
when steamships and railroads flourished. By 
fueling the steam shovel, coal became the vehicle 
for its own excavation. By the middle of the 1800s, 

coal replaced charcoal in the production of iron 
and steel, thus filling another key role in driving 
industrialization. Coal became a source of energy 
for the generation of electricity at the end of 
the 1800s. 

Oil eventually replaced coal as the fuel of choice 
in the transportation industry. I lowcvcr, coal has 
once again become the dominant source of energy 
for the generation of electricity. Because more 
than 25% of the world's recoverable coal reserves 
arc in 1hc U.S. and hccausc it is cheap, there has 
been a recent resurgence of coal as an energy 
source among utilities.' This modern coal boom is 
exemplified by the dozens of new coal plants cur
rently in the planning or construction stage. 

Today coal is the predominant source of energy 
used to produce electricity. Almost half of the en
ergy used to generate electricity in the U.S. in 2007 
came from coal, mined in such states as \Vyoming, 
West Virginia, Kentucky, and Pennsylvania.i In 
addition to its major role in the generation of elec
tricity, large amounts of coal arc used by the steel 
industry. According to the World Coal Institute, 

■ ■ ■ ■ ■ ■ ■ ■ ■ ■ 

almost 70% of global steel production is dependent 
on coaP 

Coal is formed from fossilized prehistoric plants 
subjected to heat and pressure over millions of 
yt>ars. Coal is dassifiecl into four main types, or 
ranks, basc<l on mois111n- an<l carbon conlcnt: lig
nite, sub-bituminous, bituminous, and anthracite 
(see Table 2.1). High-carbon coals produce the 
most energy when burned and low-carbon coals 
produce the least. Lignite is the lowt>st rank of 
coal, ha,·ing the highest moisture content and the 
lowest energy content. Sub-bituminous coal is the 
next highest rank, with a lower moisture colllelll 
an<l higher carbon content than lignite. Harder, 
black coals are higher in rank and include bitumi
nous coal, the most abundant form of coal in the 
U.S., and anthracite, the hardest, richest in carbon 
and the rarest. Impurities such as sulfur and heavy 
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Table 2.1: The ranks of coal 

Percent Percent Percent 
carbon of world of U.S. Largest U.S. 

Rank Appearance content Uses reserves production producers 

Lignite Brown, soft, 25-35 Power generation 17 7 Texas, North 
flaky Dakota 

Sub· Brownish-black, 35-45 Power generation, 30 44 Wyoming 
bituminous soft cement manufacture, (Powder River 

industrial uses Basin) 

Bituminous Black, hard 45-86 Power generation, 52 49 West Virginia, 
cement manufacture, Kentucky, 
industrial uses Pennsylvania 

Anthracite Black, hard, 86-97 Domestic/ industrial Less than Pennsylvania 
glossy uses 

metals are incorporated into coals as they are 
formed and are released when coals are burned 
or cleaned. 

Electricity generation provides many benefits 
worldwide, and is synonymous with economic 
development, higher standards of living, and 
increased life expectancy.4 However there are 
major health costs associated with the use of coal. 
Detrimental health effects are associated with ev
ery aspect of its life cycle, including mining, haul
ing, preparation at the power plant, combustion, 
and l hr disposil ion of post-com bust ion wastes. 
This section reviews in brief the human health 
effects of coal's life cycle. 

MINING 

Coal is extracted from underground and surface 
mines. The two main types of underground mines 
in the U.S. are longwall mines and mom-and-pillar 
mines. In longwall mines, long sections of coal are 
removed without the use of supporting structures. 
This may lead to the subsidence of the land above. 
In room-and-pillar mines, sections of rock are not 
excavated (the "pillars") in order to prn\"ide struc
tural support for the adjoining areas where all the 
coal is removed (the "rooms"). Both types of mines 
involve excavating shafts hundreds of feet deep, 
the installation of elevators, massi,·e conveyance 
machinery, and air circulation technology. 

Surface mining accounts for 69% oft he- coal 
mined in the l".S.5 Used when the coal seam is 

0 .5 

close to the surface (less than 200 feet deep), it 
is cheaper than underground mining and often 
high-yield. In this method, vegetation, topsoil, and 
rock are blasted and removed down to the le\'el 
of the coal seam, which is then mined. The top 
ten coal-producing mines in the U.S. are surface 
mines in the Powder River Basin ofWyoming.6 

"Mountaintop remo\'al" is the 11ame given to an
other type of surface mining, used to reach coal 
seams in mountainous terrain. It i1wolves blasting 
down to the level of the coal seam-often hun
dreds of feel hdow the s11rfaCC'-and depositing 
the resulting rubble in adjoining valleys. 

Coal mining leads U.S. industries in fatal in
juries.7 According to the Xational Institute for 
Ocrnpational Safety and Health, the 2006 fatality 
rate in coal mining was 49.5 per 100,000 workers, 
more than 11 times greater than that in all private 
industry (4.2 per 100,000).~ There were 47 occupa• 
tional fatalities in coal mining in 2006, 34 in 2007, 
and 30 in 2008.9 Underground coal mining is more 
dangerous than surface mining. Of 47 coal min
ing fatalities in 2006, 37 occurred in underground 
mining operations. The nonfatal injury rate in 
mining, of 3.9 per 100 foll time workers in 2001, 
compares favorably to other private sector workers, 
where the average incidence rate of nonfatal injury 
was 5.4 in 2001.10 

Coal mining is also associated with chronic 
health problems among miners. Black lung dis
ease is caused by inhalation of rc-spirahlr coal 
mine dust, which causes hmg tissue scarring. 
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Although technology and pre\'ention strategies 
have improved incidence and mortality rates in 
the past century, black lung disease still disables 
large numbers of ex-miners and claims many lives 
each year.11 Accor·ding to the National Institute of 
Occupational Safety and Health, black hmg dis
ease has been responsible for approximately 
10,000 rleaths in the past IO years. 

In addition to the miners themsel\'es, commu
nities proximate to coal mines may be adversely 
affected by mining operations. htiuries and even 
deaths may result from physical damage to sur
rounding communities due to blasting at surface 
mines and subsidence of underground mines. 
Surface mining also destroys forests and ground
cover, leading to flood-related injury and mortal
ity, as well as soil erosion and the 

• 7 

tent of the practice, but one advocacy organization 
estimated that by 2005, more than 450 mountain 
summits had been destroyed by mountaintop ,-e
moval mining.14 The human hc-allh cffc-cls of bury
ing streams under piles of rubble have not been 
q1~a11tified, but include flood-related injury and 
mortality and contamination of drinking water 
and surface water resources with arsenic and 
other pollutants.1

' 

After removal of coal from a mine, threats to 
public health persist. When mines are abandoned, 
rainwater reacts with exposed rock to cause the 
oxidation of metal sulfide minerals. These reac
tions generate acid and release contaminants such 
as heavy metals into the surrounding water sys
tem."; Red, orange, or yellow sediments in streams 

near abandoned mines are markers 
contamination of water supplies. 
Rubble, or "overburden," is de
posited on the surface, destroying 
plants and animals and introducing 
into the food web trace minerals 
and metals once- eke-ply buried. One 
study of West Virginians found that 
people living in high coal-producing 
counties had higher rates of cardio
pulmonary disease, chronic obstnrc
tive pulmonary disease, hyperten-

Coal mining 
o/1eratio-n s may 

exacerbate a range 

of chronic health 
rouditions among 

jJPOp[,, lir1ing in 

nemby communilies. 

for this acidic mine drainage. The 
degraded water resulting from acid 
mine drainage renders the water un
drinkable, and can cotTode culYerts 
and briclges.17 

WASHING AND TRANSPORT 

Coal is usually washed before it is 
transported to power plants to sepa-

sion, lung disease, and kidney disease compared to 
people living in low coal-producing cuunties,12 rais
ing the possibility that coal mining operations may 
exacerbate a range of chronic health conditions 
among people )iYing in nearby communities. 

Flooding and contamination of water supplies 
are of particular concern in Appalachia, where 
mountaintop removal mining is widespread. The 
Environmental Protection Agency estimated 
in 2005 thal mm111taintop rc-moval mining had 
adversely impacted 1,200 miles of streams in a 
study area that included parts of Kentucky, West 
Virginia, Virginia, and Tennessee. These 1,200 
miles represented 2% of streams in the study area. 
The swdy further concluded that 724 miles of 
streams had been directly buried by valley fill relat
ed to mountaintop removal mining through 200l.1~ 

There are no official current estimates of the ex-

rate it from soil and rock impurities. 
Washing uses polymer chemicals and large quan
tities of water, and creates a liquid waste called 
slurry or sludge that must be stored. The slurry 
is the consistency of cement, and in addition to 
water, mud, and polymer chemicals, it contains 
hca,·y metals such as arsenic and mercury that arc 
common in mined rock. Mine operators construct 
dams to impound the slurry in ponds, or i1tject it 
back into closed mines. Both slurry disposal strate
gics-the consu uction of surface impoundments 
and underground irtiection into closed mines
may leach chemicals into groundwater supplies. 
This is an aspect of mining that has not been ex
amine<l closely.18 In addition, both of these waste 
storage strategies can leak or break. Irnpoundment 
failures in the past have caused death and ittjury, 
including the 1972 Buffalo Creek, West Virginia, 
impo11ndment failure that killed 125 people and 
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injured 1,000. More recently, an impoundment 
breach in 2000 of about 250 million gallons of 
slurry near Inez, Kentucky, disrupted local water 
supplies hut did not cause iqjuries or de-al hs.19 

Slurry i1tjected underground into old mine shafts 
has the potential to release arsenic, barium, lead, 
and manganese into nearby wells, contaminating 
local water supplies. 

Once coal is mined and washed, it must be 
transported to power plants. Coal is hauled to 
plants by train, truck, barge, and conveyor. Trains 
are the most economical way to move coal long dis
tances and play the largest role in coal transpon. 
In 2005, railroads accounted for 70% of coal ship
ments to power plants.20 Together, railroad engines 
and trucks release over 600,000 tons of nitrogen 
oxide and 50,000 tons of particulate matter into 
the air every year in the process of hauling coal,21 

largely through diesel exhaust. Diesel engines cur
rently produce approximately 1.8 million tons of 
NOx and 63,000 tons of small particles (less than 
2.5 micrnns in diameter) each year. 22 These emis
sions advcrsdy impact many organ systems, as this 
report will detail. Coal trains and trucks also re
lease coal dust into the air as they move, degrading 
air quality and exposing nearby communities to 
dust inhalation.2

' 

COMBUSTION 

It is during the combustion phase of coal's lifecycle 
that our dependence on coal energy exacts the 
greatest toll on human health. Coal combustion 
releases over 70 harmful chemicals into the envi
ronment and contributes significantly to global 
warming (see Table 2.2). This section describes 
the pollutants emitted by coal combustion. 

Coal combustion creates both solid and gaseous 
byproducts. Gas byproducts are emitted into the 
atmosphere through smokestacks. Some solids go 
into the atmosphere as well. Other solids are left 
behind at the plant as solid waste, also called coal 
ash. Some of the pollutants entering the air stay in 
the atmosphere for long periods; others fall to the 
earth and in turn pollute soil and wate1- bodies. 
Some substances are not directly harmful but un-
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dergo chemical reactions in the atmosphere that 
create harmful secondary pollutants. 

The pollutant composition of coal varies accord
ing to the- geologic conditions ofit.s formation. 
For example, plants that once lived and died in 
sea water formed coal with high sulfur content, 
while plants buried under fresh water formed low
sulfur coal. Tims, coals from diffi·rent ranks and 
even from different mines differ not only in heat 
production and carbon content but also in pollut
ant composition. Such diftere11ces may affect local 
air quality concerns, as power plants may produce 
different pollution emissions depending on which 
coals are being burned.2~ 

Notwithstanding local differences in pollutant 
composition, coal combustion causes pollution 
nationwide. Though coal supplies roughly 50% 
of the nation's electricity, it produces a dispro
portionate share of electric utility-1·elated pollu
tion. Coal plants emit approximately 87% of total 
utility-related nitrogen oxide pollution, 94% of 
ULility-related sulfur dioxide pollution, and 98% of 
all utilitr-rdatc-d mercury po!lution.25 Even across 
economic sectors, coal plants are responsible for 
a large share of human-caused air pollution: they 
are the single largest source of sulfur dioxide, mer
cury, and air toxic emissions and the second largest 
source of nitrogen oxide pollution.26·2 ; Coal com-

. bustion is also responsible for more than 30% of 
total U.S. carbon dioxide pollution, contributing 
significantly to global warming. 

Criteria air pollutants are a class of ubiquitous, 
harmful pollutants designated under the Clean 
Air Act. They arc the only pollutants for which the 
EPA sets legal limits, called the National Ambient 
Air Quality Standards, on the amounts allowed in 
ambient air. These standards are based on health 
risk considc-ra1 ions. There- arc six critc-ria polhu
ants: nitrogen oxides, ozone, sulfur oxides, par
ticulate matter, lead, and carbon monoxide. Coal 
combustion produces significant quantities of ni
trogen oxide~, sulfur oxides, and particulate mat
ter, and contributes to the production of ground
level ozone. 

Coal-fire<l power plants are second only to au
tomobiles as the largest source of nitrogen oxide 
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Table 2.2: The health effects of power plant pollutants 

Most vulnerable 
Pollutant What Is It? How Is It produced? Health effects populatlons 

Ozone Ozone is a highly Ozone is formed Rapid shallow breathing, Children. elderly, 
corrosive, invisible when nitrogen airway irritation, cough- people with asthma 
gas oxides (NOx) react ing, wheezing, shortness or other respiratory 

with other pollutants of breath. Makes asthma disease. People who 
in the presence of worse. May be related to exercise outdoors. 
sunlight. premature birth, cardiac 

birth defects, low birth 
weight, and stunted lung 
growth. 

Sulfur S0
2 

is a highly cor- S02 is formed in the Coughing, wheezing, Children and adults 
Dioxide rosive, invisible gas. gases when coal is shortness of breath, nasal with asthma or other 
(SO

2
) Sulfur occurs natu· burned. S02 reacts in congestion and inflamma- respiratory disease. 

rally in coal. the a ir to form sulfu- t ion. Makes asthma worse. 
ric acid, sulfates, and S02 gas can destabilize 
in combination with heart rhythms. Low birth 
NO,. acidic particles. weight, increased risk of 

infant death. 

Partlculate A mixture of small Directly emitted from PM crosses from the lung Elderly, children, 
Matter (PM) solid particles (soot) coal burning. Formed into the bloodstream re- people with asthma. 

and tiny sulfuric from s02 and NO, in suiting in inflammation of 
acid droplets. Small the atmosphere. the cardiac system. a root 
particles are complex cause of cardiac disease 
and harmful mixtures including heart attack and 
of sulfur, nitrogen, stroke leading to prema-
carbon, acids, met- ture death. PM exposure 
als, and airborne is also linked to low birth 
toxics. weight, premature birth, 

chronic airway obstruction 
and remodeling, and sud-
den infant death. 

Nitrogen A family of chemical NOx is formed when NOx decreases lung tune- Elderly, children, 
Oxides compounds includ- coal is burned. In tion and is associated people with asthma. 
(NOx) ing nitrogen oxide the atmosphere can with respiratory disease in 

and nitrogen dioxide. convert to nitrates children. Converts to ozone 
Nitrogen occurs and form fine acidic and acidic PM particles in 
naturally in coal. particles. Reacts in the atmosphere. 

the presence of sun-
light to form ozone 
smog. 

Mercury A metal that occurs Mercury is released Developmental effects in Fetuses and children 
naturally in coal. when coal is burned. babies that are born to are directly at risk. 

mothers who ate contami- Pregnant women, 
nated fish while pregnant. children, and women 
Poor performance on tests of childbearing age 
of the nervous system and need to avoid mer-
learning. In adults, may af- cury exposure. 
feet blood pressure regula-
tion and heart rate. 

Carbon Coal has the highest Carbon dioxide is Indirect health effects asso- People of color, 
Dioxide carbon content of formed when coal is ciate with climate change children, people with 

any fossil fuel. burned. including the spread of asthma. 
infectious disease, higher 
atmospheric ozone levels, 
and increased heat- and 
cold-related illnesses. 

Source: Clean Air Task F01·ce. Cn,dle to grav .. : the .. 11viro11111e11t.1l impacts of coal.June 2006. 
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pollution, producing 18% of total U.S. nitrogen 
oxide emissions.28 Nitrogen oxides are respiratory 
irritants.::, They also pose a serious health risk as 
ozone precursors. Ground level ozone, also known 
as smog, is formed when nitrogen oxirle~'> react with 
volatile organic compounds in the presence of heat 
and sunlight. According to the American Lung 
Association, 175.4 million Americans live in coun
tirs with 1mhralthy ozone lrvrls, rrprrsenting more 
than half of the total U.S. population.30 Ground 
level ozone is one of the nation's most pervasive air 
pollutants, and is particularly harmful to children 
and the elderly. 

Sulfur occurs naturally in coal. Upon combus
tion, sulfur dioxide, a respiratory irritant, is emit
ted from coal plants and once in ambient air forms 
acid rain and particulate pollution. Coal-fired 
power plants are responsible for two thirds of the 
nation's sulfur dioxide emissions. 31 

Particle- polhuion is a complex combination of 
solids and aerosols suspended in the ambient air. It 

Physicians for Social Responsibility 

is categori7-cd by researchers by si7.e: PMIO' less than 
IO microns in diameter, and PMu , less than 2.5 mi
crnns in diameter. (By comparison, a human hair is 
about 70 microns in diameter. ) Particle pollution is 
linkerl to asthma attacks as well as ,ell11lar inflam
mation, a risk factor for a range of chronic diseases. 
It has been estimated that coal plants in the U.S. 
will release 217,000 tons of PM10 and 110,000 tons 
of PM

2
_
5 

in 2010.32 Tht>se emissions estimates do not 
include secondary particle pollution, formed by the 
condensation of atmospheric gases such as oxides 
of nitrogen and sulfur with other pollutants, many 
of which are also released by coal plants. 

The criteria pollutants produced by coal com
bustion carry large costs to society. The National 
Research Council has estimated the external costs 
associated with emissions of nitrogen oxides, sul
fur dioxide, and PM from coal-fired power plants 
in the U.S. at $62 billion in 2005." 

In addition to the emissions of criteria pol
lutants, coal combustion is also a major source 
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of Hazardous Air Pollutants (HAPs), a class of 
harmful pollutants for which emissions limits, as 
opposed to allowable ambient air levels, are set 
by the EPA. Thc-sc- emissions limi1s arc <licta1c<l 
by the technologies available to control pollution 
instead of by health risk considerations. There are 
189 HAPs designated under the Clean Air Act. 

In EPA smokC"stack tC"SL~ rt>least>d in 1998, coal 
plants were found to emit 67 different HAPs, many 
of which are known or probable human carcino
gens, neurotoxins that can harm brain develop
ment, and reproductive toxins. These 67 HAPs 
include arsenic, beryllium, cadmium, chromium, 
lead, manganese, mercury, nickel, hydrogen 
chloride, hydrogen fluoride, acrolci11, dioxins, 
formaldehyde, and radionuclides.~~ Based on ex
posure and risk estimates, the EPA identified four 
coal-related HAPs as posing potential risks to hu
man health: mercury, dioxins, arsenic, and nickel. 
Mercury is the HAP of greatest concern emitted 
through coal combustion, due to its impacts on 
the nervous system. In 2007, electric utilities were 
responsible for mo1·C" than 70% of all merrnry air 
emissions. :,.; Almost all of this mercury came from 
coal combustion. 

Table E.S.1 (see pages x- xi) describes the major 
ht>alth effects linked to coal combustion !"missions. 
These health effects damage the respirntory, car-
. diovascular, and nervous systems and contribute 
to four of the top five leading causes of death in 
the U.S.: heart disease, cancer, stroke, and chronic 
lower respiratory diseases. These health effects are 
discussed funher in subsequent sections. Although 
it is difficult lo ascertain the proportion of this dis
ease burden that is attributable to coal pollutants, 
even very modest contributions to these major 
causes of death are likely to have large effects at 
lhc population kvd, given high incicknc<' ral<'S. 

POST-COMBUSTION WASTES 

Coal's lu·alth effec.ts t"'Xlt"'n<l bt>yon<l combustion. 
The potential hazards posed by post-combustion 
wastes are not a new problem, but one that has 
received little attention. 111 2007, in response to 
complaints by interest groups, the EPA surveyed 

• 11 

a number of sites where coal ash slurry, the resi
due left after burning coal, is stored. It found that 
damage to human health or the environment was 
in0ictc<l at nine- of the- silcs and potc-nlial dam
age was present at another 25.'6 A subsequent risk 
assessment showed that toxic residues from coal 
ash storage sites had migrated into water supplies 
and threatt>ned human hl"alt.h at apprnximatf"ly 
24 sites.~7 Then in December, 2008, a spill of ap
proximately one billion gallons of coal ash slurry 
in Tennessee inundated hundreds of acres and 
threatened to contaminate drinking water and 
waterways with toxic metals, including lead and 
arsenic. Thus, coal poses risks to health from the 
point it is extracted from the ground, through 
combustion, and even afterwards as a toxic waste. 
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3. Coal's Effects on the 
Respiratory System ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ 

V
irtually all airborne 

pollutants gain ac
cess to the body via 
the respiratory tract. 

Thus, it is no surprise that this 
important system is affected 
significantly by pollutants dis• 

charged into the atmosphere by 
ekctrical utilities that burn coal. These effects fall 
into several classes: de novo prndnction of a condi
tion, such as asthma, that did not exist prior to an 

exposure; an exacerbation of a previously-existing 
illness, again, such as asthma; and the develop
ment or progression of a chronic illness such as 

asthma, lung cancer, chronic obstructive pulmo
nary disease (COPD}, and emphysema. 

Data from the California Children's Health 
study ha\'e shown that air pollutants ha,·e clinically 

and statistically significant ad,·erse effects on lung 
devdopment.1 In this prospective study, 1759 chil
dren were enrolled when they were in the fourth 
grade, when they we1·e approximately 10 years old, 

and followed until age 18. Various measures of lung 
function wen· made periodically and correlate<l 

with their exposure to various pollutants. During 
normal de\'elopment, the amount of air that can 
be forcibly exhaled i11 one second (FEV

1
) increases 

with age. After controlling for various factors that 
could potentially confound the results, the inves

tigators found that the FEY 
I 
failed to increase as 

predicted among children exposed to NO
2

, acid 
vapor, and P~1

2 3
• Using a reduction ofFEV

1 
to 80% 

or less of the predicted value, children exposed to 
the highest levels of particulates were almost five 
times more likely to fall into the abnormal range 

than those with the lowest exposures. This impact 
on lung development is likely to be an additional 
risk factor for the subsequent development of other 
pulmonary diseases, such as asthma and chronic 
obstn1c:tive pulmonary disease. 

ASTHMA 

Asthma is a chronic disease of the lungs d1arac
terized by inflammation and narrowing of the 
airways. Patients with asthma experience recur
rent episodes of dyspnea (shortness of breath) , a 
sensation of tightness in the chest, whee1.ing, and 
coughing that typically occurs at night or early in 
the morning. Airway inflammation in asthmatics 
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causes swelling that narrows a bronchial tree that 
has been previously sensitized to inhaled irritants, 
including many air pollutants. Exposure to an 
inhaled irritant c:amcs furl her narrowing of 1hc 
airways and the production of mucus that makes 
airways even narrower. During severe attacks, the 
lungs fail to perform their task of exchanging car
bon dioxide, produced by metabolic processes in 
the body, for oxygen. This can lead to hrpoxia (low 
blood oxygen level), hypercarbia (high blood car
bon dioxide level), and respiratory acidosis (acidi

fication of the blood caused by carbon dioxide 
retention) that may, in turn, cause cardiac arrhyth
mias and death. There are about 22 million asth
matics in the U.S., including 6 million children.2 

The Centers for Disease Control and Prevention 

Figure 3.1: CDC asthma prevalence by state 

Physicians for Social Responsibility 

report that the number of persons with asthma 
increased by 84% from 1980 to 2004. As shown in 
Figure 3.1, more than half of the states report that 
8.6% or more of its inhabitants have asthma. These 
high-asthma states are clustered in the northeast 

and Midwest. 
During an asthma attack, the airway is con

stricted due to inflammation and contrnction or 
spasm of the muscles that surround the airway. 
This is associated with swelling of the tissues of the 
airway caused by triggers, or stimuli, which in turn 
cause an immune response. Asthmatics are more 
sensitive to these triggers than non-asthmatics, 
a condition known as hypersensitivity. There are 
many triggers, including dust, smoke, pollen, 
and volatile organic compounds. Some of the 

Adult self-reported current asthma prevalence rate by state, Behavioral Risk Factor Surveillance System 2007 

■ <6.6% 6.6 - <7.2% 

■ 7.2 - <7.7% ■ 7.7 - <8.3% 

■ 8.3%+ 

Note: Ranges are based on quintiles of the overall prevalence estimates from year 2000 data. 

Source: Air Pollution and Respiratory Health Branch, National Ceme.- for [1wironmental Health, Centers for Disease Control 
and Prevention 
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OXIDATIVE STRESS 

The possibility that oxygen. or reactive forms 

of oxygen, might be toxic to certain cellular 
functions emerged in the 1950s. Subsequent re
search has focused on the importance of highly 
reactive forms of oxygen, known as oxygen free 
radicals, in biological systems. We now know 
that some of these free radicals exert critical 
controls over normal cellular metabolic process 
and cellular signaling. "Oxidative stress" is the 
term used to describe the physiological state 
characterized by an excessive concentration of 
these oxidizing free radical molecules. 

Oxidative stress is one of several mecha
nisms implicated in the pathogenesis of diseas
es caused or made worse by pollutants formed 
by burning coal. 

Free radicals are defined as atoms or mol
ecules that contain at least one unpaired 
electron in an atomic or molecular orbit and are 
therefore unstable and highly reactive. Exam
ples of reactive oxygen species (ROS) include 
the superoxide anion radical. formed by the ad
dition of an electron to molecular oxygen (0

2
); 

the hydroxyl radical, the neutral form of the 
hydroxl ion; and peroxyl radicals, the simplest 
of which is the hydroperoxyl radical, composed 
of one molecule of hydrogen and two mole
cules of oxygen. More complex peroxyl radicals 

pollutants discharged by coal fired power plants 
may act as triggers and produce an asthma attack. 
These pollutants include sulfur dioxide, nitrogen 
oxides, and particulate matter. In addition, the car
bon dioxide emissions from coal accelerate global 
warming, which is likely to increase the concentra
lion in air of pollen from some plants, such as rag
weed, and thereby contribute to the development 
of additional asthma attacks. 

Gene1ic variability accounts for some of the dif: 
ferences in the- se-nsitivity of in<livi<luals to asthma 
triggers.' Genetic studies have shown differences in 
the susceptibility to ozone tha1 are due to polymor
phisms (sul>tle differences i11 genes that control 
the expression of a trait) in the genes responsible 

have an organic group (abbreviated by an R) 
substituted for the hydrogen molecule. 

ROS are a normal cellular constituent and 
play critical roles in the control of many cel
lular functions. However, the concentration 
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of ROS can be increased through exposure to 
environmental substances such as air pollu
tion, tobacco smoke. pesticides, and solvents. 
When the ROS concentration is excessive, 
these highly reactive molecules damage lipids, 

proteins. DNA. cell membranes. and other cel
lular components, producing oxidative stress. 
an important contributing factor in a variety of 
diseases. 

In a contemporary review Valko. et al., 
summarize the current state of knowledge of 
oxygen free radicals and their importance in 
the production of a variety of diseases includ
ing cardiovascular and pulmonary disease, as 
well as other conditions including atherosclero
sis. hypertension, rheumatoid arthritis, diabetes 
mellitus. neurodegenerative disorders such as 
Alzheimer's disease and Parkinson's disease, 
and normal aging. 

Valko M, Leibfritz D. MoncolJ, Cronin MTD. Mazur M, lelser 
J. Free radicals and antioxidants in normal physiological func
tions and human disease. Int J Biochem and Cell Biology 
2007;39:44-84. 

for dealing with oxidative stress. Oxidative stress is 
created when oxygen ions, free radicals, or othe1· 
reacti,·e species are produced in excess of the 
body's ability to remove these molecules. Oxidath·e 
stress may be an important mechanism for the 
production of a variety of diseases (see text box). 
Genetic polymorphisms responsible for controlling 
the inflammatory response also increase an incli
vi<lual's s11scep1ihility to lhc respiratory effects of 
ozone. Thus, the probability that an individual will 
de\"elop asthma depends on exposure to a trigger, 
such as ozone, and the individual"s susceptibility 
10 that trigge-r, i.~ .• a complex combination and 
interaction between genetic and environmental 
factors. For a re,·iew of the genetic susceptibilitr 
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to the effects of air pollutants, such as ozone, par
ticulates, nitrogen dioxide, and sulfur dioxide, on 
respiratory function see Yang, et al.4 

Children appc-a1· to he mon· susrcptihlc to the 
development of pollution-related asthma attacks 
than adults. There are several explanations for 
this increase in susceptibility. According to a re
view by Bateson and Schwartz, the susceptibility 
of children to the effects of air pollution is multi
factorial and includes the following." 1) Children 
ha\'e different rhythmic patterns of breathing 
than adults. 2) They are predominantly mouth
breathers, thereby bypassing the filtering effects of 
the nasal passages. This allows pollutants to travel 
deeper into the lungs. 3) They have a larger lung 
surface area per unit weight than adults. 4) They 
spend more time out of doors, particularly in the 
afternoons and during the summer months when 
ozone and other pollutant levels arc the highest. 
5) Children also have higher ventilation rates. i.e., 
volume of air per minute pe1· unit body weight 
compared to adults. 6) When active, children may 
ignore- early symptoms of an asthma c-xarcrbat ion 
and fail to seek treatment, leading to attacks of 
increased severity. There are other factors that are 
important. The diameter of the airways in children 
is smaller than in adults and thC"rC"fort" airways may 
be more susceptible to the effects of the airway 
narrowing that is characteristic of asthmatic at
tacks. These factors, combined with the possible 
adverse impact of pollutants on lung development 
and the immaturity of enzyme and immune sys
tems that deloxify pollutams, may all conlribute 
to an increase in the scnsilivity of children lo 

pollutants produced by burning coal.6 

CHRONIC OBSTRUCTIVE PULMONARY 
DISEASE (COPO), CHRONIC BRONCHITIS 
AND EMPHYSEMA 

Asthma is a reversible condition. When permanent 
damage to the airway occurs, a chronic obstructive 
airway condition is present. 

COPD is a condition characterized by narrow
ing of the airway passages. Unlike asthma, these 
rhangt"s arC" permanent rather than reversible. 

Physicians for Social Responsibility 

Like asthma, exposures to pollutants that produce 
an imnmnological response are critical in the 
pathogenesis of the condition. The response in 
larger airways is referred 10 as chronic bronchitis. 
A cough that produces sputum is characteristic of 
chronic bronchitis. In the alveoli, the inflamma
tory response leads to a destruction of tissue, or 
C"mphysC"ma. Tht"se two conditions 11s11ally co-exist. 
Exacerbations of COPD may be triggered by pollut
ants or infections. Although current and ex-smok
ers account for 80-85% of all patients with COPD, 
exposure to air pollutants, including those that are 
produced by burning coal, plays an imponant role 
in the pathogenesis of acute exacerbations and the 
development of COPD. 

PULMONARY INFLAMMATION 
AND AIR POLLUTANTS 

Inflammation of pulmonary tissues is a critical 
element in the pathophysiology of illness caused 
by air pollution. Reactive oxygen species, such as 
free radicals and oxygen ions, appear to be ccn
trnl to this process. To avoid some of the difficul
ties associated with in vitro studies, several inves
tigators have studied the response to particulate 
pollution in expt"rimental animals. Roberts, et al., 
instilled particles into the lungs of rats treated 
with a compound (dimethylthiourea) that is be
lieved to blunt the response to reactive oxygen 
species.7 After treatment, the lungs of the animals 
were Iavaged (rinsed with saline) and biomarkers 
of pulmonary injury were measured. Treated ani
mals exhibited less evidence of damage lo their 
lungs such as toxicity to cells, cytokine gene ex
pression (genes that control cellular communica
tions), pulmonary inflammation and other mark
ers of pulmonary injury. In a subsequent study, 
Rhoden, et al., instilled standardized urban air 
particles (active agent) or saline (placebo control) 
into the lungs of rats.~ Half of the animals in each 
group were trt"ated with a reacti\'t" oxygen species 
inhibitor. Pretrealmelll with the inhibitor blocked 
the deleterious effects of the particles, as shown 
by reductions iu several markers of pulmonary 
inflammation. Thest" studit"s show that common 
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air pollutants such as particulates interfere with 
a \'ariety of basic cellular mechan isms and dispose 
to the development of i11flammation, a process 
that leads 10 diseases such as a.~rhma, COPD, 
and emphysema. 

These two studies are representative of many 
that have been _performed using a \·ariety of agents 
and techniques. Although performed in animals 
and not humans, they are consiste11t with a larger 
bodr of scientific evidence that helps establish a 
cause-aml-eftect relationship between particulates 
and pulmonary disease. As noted above, inflam
mation is a critical element in the pathogenesis of 
attacks of asthma and exacerbations ofCOPD. ll 
mallers liule whether the inflammation is caused 
by particulates or other pollutants. 

Additional evidence to support the hypothesis 
that air pollutants produce oxidative stress is de
rived from many studies. Recently, Fitzpatrick, 
et al., studied 65 children with severe asthma, 
including 35 with a reduction in baseline airway 
function as shown by a forced expiratorr \'Oiume 
of less I han 80% of thar p1wlic1ed, i.e., their ability 
to move air rapidly out of the lung was impaired.11 

Bronchoalveolar laYage (rinsing the airway with sa
line) was performed a11d metabolites a11d enzymes 
related to oxidative strf'ss W<"re mf'asure<l. In th<" 
asthmatics, the concentration of glutathione, an 
antioxidant that protects cells from free radicals, 
was reduced and the co11ce11tration of the oxidiled 
form (glutathione disulfide) was increased. This 
made the children less able to withstand oxidative 
stress and more susceptible to the development of 
au asthmatic auack. 

OZONE, AIR POLLUTION, AND ASTHMA 

Ozone, a highly reacti\'e gas that consists of Llll"cc 
atoms of oxygeh (0 -'), is formed by the reaction of 
volatile organic compounds (VOCs) with oxides 
of nitrogen {NO,) in the presence of sunlight. 
Coal combustion doc>s not produce ozone <lirectly, 
but both the NOx and the VOCs released by coal 
plants are essential contributors to the formation 
of gro1111<l-le\·el ozone, the primary ingredient in 
urban smog. Ozone is a pow<"rfol oxidizing ag<"nt 
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that irritates the lungs at concentrations typically 
encountered in urban settings, particularly in 
summer months. There arc many studies linking 
increases in ozone to asthma and other pulmo
nary diseases (see Trasande and Th11rston for 
re\'iew10

). 

One of the most compelling st11dies linking 
ozone with asthma exacerbations was performed 
by Gent, et al.,11 who examined the effects of 
relatively low ozone levels on asthmatic children. 
Those authors conducted a prosp<"rtive cohort 
study of 271 children younger than 12 who had 
physician-diagnosed asthma. The children were 
divided almost equally into groups who <lid or did 
not use daily maintenance medications. Rigorous 
statistical techniques were used to examine the 
relationship between ozone le\'els below EPA stan
dards, respiratory symptoms, a11d the use of rescue 
medications as charted by the children's mothers 
on daily calendars. The authors found a significant 
association between ozone levels and symptoms, as 
well as the use of rescue medications in the chil
dren who used daily maintenance medications. No 
significant relationships were found between ozone 
levels and symptoms or medication use in the chil
dren who did not take daily maintenanc<" medica
tions. Thus, it appears that the threat to children 
posed by ozone is greatest among those with se\·ere 
asthma, even when ambient ozone levels fall within 
th<" limits sN by th<" EPA to protf'CI. public health. 
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Peel, et al., studied the relationship between 
a one standard deviation increase in ambient air 
pollutant le,·els and emergency room visits for vari

ous rcspiraLory problems, including asthma.12 They 
found the strongest association between increases in 
24--hour PM10 levels, 24-hour increases 

Physicians for Social Responsibility 

increases in exposure to pollutants. Gilmour, et al., 

conclude that the results of all five of the studies 

in 10-100 nm particle concentra
tions, and 1-hour i:\0

2 
concentrations 

and asthma attacks that occurred six 

to eight days after the peak. There 
were shorter delays between peaks of 
PM

10
, 01.one, N0

2
, and carbon mon• 

oxide and emergency room visits for 
upper respiratoqr infections. During 
warm months, there was a 2.6% in-

they reviewed "support a modest increase in the 
risk for air polln1ion in rda1ion ... 10 asthma."1

; 

The increase in susceptibility to pollutants 
among children appears to translate 
into pollution-related increases in lnr·reasPs in the risk of d 
infant mortality. Ritz, et al., reporte 

death from ·re.sjJiralmy 
ca.usfs, inrludi-ng 

suddPn infant death, 

increases in the risk of death from 

respiratory causes, including sud
den infant death, with rises in the 
concentration of carbon monox
ide, PMIO' and N0

2
• 
18 Bateson and 

Schwartz also cite a study reporting 
between 4 and 7 fewer infant deaths 
per l 00,000 live births with a reduc-crease in asthma admissions after a 

25 ppb increase in the ozone concen-

were correlat,,d with /.he 

concenlralion f.!/PJ\,•Jw 
andNOr 

tration. To give the 25 ppb increase perspective, the 
EPA eight-hour exposure standard in 2008 was set 
at 75 ppb. This study is one of many that establish 
a statistically rigorous link between a peak in the 
concentration of an air pollutant and the onset of a 

disca~e or disease symptom. 
The evidence linking ozone levels to the de

velopment of asthma is less compelling than that 

linking ozone to asthma exacerbations. Gilmour, 
et al., reviewed five studies that address this issue .1~ 

A Dutch study of over 4,000 children enrolled at 
binh and followed for two years, focused on N0

2 

and P:\-lu attributed to traffic, found small but sta• 
tistically significant associations between pollutant 
peaks and the development of symptoms of asth· 
ma.14 

•~ Although this study focused on traffic as 
the source of the pollutants, burning coal can'L be 

ignored as a source of :--:02 and PM2_y The1·e were 
similar results from a second study of children in 
that age group from the Netherlands, Germany, 
and Sweden. The Children's I lcalth Study of more 

than 6,000 children from southern California 
evaluated a wide range of ozone, particulates, ox· 
ides of nitrogen, and acids.'6 A significant associa· 
tion between 01.one and asthma was confined to 

those children who participated in three or more 
spons. This result may be the consequence of the 
increases in the amount of air breathed per unit of 
time associated with exercise and the consequent 

tion in the concenu·ation of total sus

pended particles of l pg/m'.19 To give this number 
perspective, Pope, ct al., reported that there was a 
mean reduction in the P'.\12.:; concenu·ation of 6.52 
± 2.9 pg/m~ in major t..:.S. metropolitan areas in the 
time interval between 1979-83 and 1999- 2000.20 

AIR POLLUTION ANO COPD 

Smoking tobacco is the most important risk factor 
fm- the development of COPD. Most authors report 

that approximately 85% of all cases of COPD can 
be attributed to this single, pre,·entable cause. Data 
that have emerged during the past several years 
have shown that there is a smalle1· but important 
link between air pollution, including pollutants 

produced by burning coal, and the subsequent 
c\evclopment of COPD cxacerbalious. 

In a study of the residents of Helsinki, Finland, 

where coal-deri\'ed air pollutants account for a 
relatively small portion of total pollutant levels. 
pooled asthma and COPD emergency room visits 
increased on those days when there , .,,ere increases 

in PM2 _5, coarse particles, and gaseous pollntants.21 

The Atlanta, Georgia, study of Peel, et al., found 
that wh<"n N0

2 
or cat hon monoxide innease<l by 

one standard deviation, emergency room visits for 
COPD increased by 2-3%.22 Finally, in a study of 
hospitalization rates among Medicare enrollees, 
a 10 pg/m' incrrase in the concentration of PM

2
.; 
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particles was associated with a same-day in, rease 
in COPD admissions of2.5% (95% confidence 
interval (CI) "'2.1-3.2%) .~3 These three studies of 
thrc-<' difkr<'nt populations using diffc-rc-nt crit<'ria 
all link increases in air polltllants to increases in 
exacerbations of COPD. Although they did not 
focus on pollutants derived exclusively from the 
combustion of coal, t.he pollutants I.hey st11died in
cluded those produced by coal burned by ele, trical 
utilities as well other sour, es. 

LUNG CANCER 

The National Cancer Institute estimates that in 
2008 there were 215,020 new e<1.ses oflung cam;er, 
the leading U.S. cancer killer in both men and 
women, with 161,840 deaths. While smoking to
bacco, radon and other radioactive gases, second
hand smoke, asbestos, arsenic, nickel compounds, 
and other airborne organic compounds have been 
identified as risk factors for developing lung can
cer, data from three large epidemiological studies 
show that air pollution may also be a risk factor. 

First among these was a study of Seventh Day 
Adventists who lived in California.~• This cohort 
of over 6,300 non-smoking white adults was fol
lowed from 1977 to 1992 and monitored for the 
development ofhmg cancer. These data were com
bined with monthly ambient air pollution data in 
various zip codes. For men, the interquartile range 
(the middle 50% of the range) increase for ozone 
of 100 ppb was associated with an increase in the 
relative risk (RR) for lung cancer of3.56 (95% CI 
: 1.35-9.42). Lung cancer increases were also asso
ciated with significant increases in PM

10 
(RR= 5.21, 

95% CI= 1.94-13.99) and for SOt (RR= 2.66, 95% 
CI= 1.62-4.39). Smaller increases among women 
were also found, however only lhe as'iocialion with 
SO2 was stalistically significant. The difference 
between men and women was thought to be due to 
greater exposures among men. 

In the Harvard Six Cities study, hmg cancer 
death was positively associated with air pollution. 
The adjusted mortality rate ratio due to hmg can
cer for the most to least polhtte<l cities was 1.26 
(95% CI = l.08-l.47).M6 
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Complementa,·y data were found in the 
American Cancer Society study.27 This epidemio
logical study began with 1.3 million adults in 1982. 
Frnm that set, apprnximatcly 500,000 adults WC'I"<' 
matched with ai! pollution data for their appro
priate metropolitan area and vital statistics data 
through the end of 1998. Fine particulate increases 
of 10 pg/rn3 wen· associated with an 8% increase in 
lung cancer mortality. Increases in the concentra
tion of oxides of sulfur were also associated with 
increases in lung cancer mortality. 

These three large prospective epidemiological 
studies provide evidence that air pollution, particu
lady that due to particulates and ozone, may affect 
mortality due to hmg cancer. Since some of the 
pollutants studied are formed directly or indirectly 
as the consequence of burning coal, it is possible 
that burning coal places those exposed to coal
related pollutants at grcalcr risk for developing 
lung cancer. 
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4. Coal's Effects on the 
Cardiovascular System ■ • ■ ■ ■ ■ ■ ■ ■ 

T
he American I Icart 
Association {AHA), 

along with other orga
nizations, has issued 

guidelines designr<l to ai<l hcahh 
professionals as they seek to 
achieve primarr and secondary 
prevention of the morbidity and 
mol"lality due to diseases of the cardiovascular sys
tem. Traditionall}', these guidelines have focused 
on the control of hypertension, cholesterol levels, 
smoking, and other factors. More rece11tl}', these 
guidelines have been expanded to deal with life
style choices, such as diet, exercise, and a\"oidance 
of second-hand smoke. Controlling these risk fac
tors has been the most important factor in the de
clines in death rates attributable to coronary heart 
disease O\"er the past decades. However, because of 
accumulaling evidence and a persistent concern 
that air pollutants arc also linked lo advrrsr car
dio\"ascular health outcomes, the AHA convened 
an expert panel to e,·aluate this threat. The results 
of their deliberations, the single most authoritative 
review of this topic, were published in 2004.' In 
this section, we build on that prior publication, in
cluding studies published since it was written. 

CARDIOVASCULAR DISEASE 

Although death rates from coronary heart disease 
(CHD) have declined substalltially during the past 
several decades, CHD remains a leading cause of 

death in the United States. Tables 4.1 and 4.2 sum
marize incidence rate and prevalence data from 
the National Heart Lung and Blood Institute 2009 
Chartbook.1 By any standard, the control of risk 
factors associated with CHD ha~ important public 
health consequences even though the incidence 
and prevalence of CHD have fallen. 

Figure 4.1 summarizes the pathophysiological 
mechanisms hy which air pollutants, particularly 
particulate matter (PM), cause cardiovascular dis
ease. Pulmonary inflammation and the presence of 
reacti,·e oxygen species {ions, free radicals formed 
from oxygen) are both thought to be important 
mechanisms in the pathogenesis of cardiovascular 
disease. By convention, and for purposes of moni
toring air to evaluate compliance with air quality 
standards, the PMs of greatest concern are those 
with a diameter of2.5 pm or less (PM~

5
). These 
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Table 4.1: Cardiovascular disease 
prevalence in the U.S. population, 
2004 data 

Hypertension 79,400,000 

Coronary heart disease 15,800,000 

Acute myocardial infarct 7,900,000 

Angina pectoris 8,900,000 

Congestive heart failure 5,200.00 

Source: National Heart Lung and Blood lns1iu11e 2009 

Table 4.2: Cardiovascular disease 
Incidence rate and recurrence rate In the 
U.S. population, 2004 data (per year) 

Myocardial infarct 1,200,000 

First event 700,000 

Recurrent event 500,000 

Congestive heart failure 550,000 

First event 550,000 

Source: National l lca.-t Lung :mcl Blood lnstilulc 2009 

small particles are the most likely to penetrate 
deeply into the lungs, reach the alveoli, and initi
ate tht- pathophysiological st-qttences leading to 
acute and chronic manifestations ofCHD. 

The mechanisms depicted in Figure 4.1 sug
gest numerous possible therapeutic interventions. 
Reducing the exposure to airborne pollutants is 
the most obvious of these and forms the rationale 
for PSR's Code Black campaign to pre\'ent the li
censing and construction of new coal-fired powe1· 
plants. Substantial efforts, beyond the scope of 
this report, are being invested in controlling the 
immunological and inflammatory responses and 
oxida1 i,·c stn-ss associated wil h the inhala1ion 
of pollutants. 

Physicians for Socia I Responsibility 

IMMEDIATE IMPACTS OF AIR POLLUTANTS 
ON THE CARDIOVASCULAR SYSTEM 

In a study supporting the hypothetical patho
genic mechanisms outlint>d in Figure 4.1, Brook, 
et al., e,·aluated the effects of fine particles and 
ozone on the diameter of the brachia) artery in 
25 healthy adults.~ The behavior of brachia! arter
ies is thought to be representative of the behavior 
of coronary and cerebral arteries. This double
blind, randomized, crossover study evaluated the 
cardiovascular response to a two-hour inhalation 
of fine particles (approximately 150 i1g/m3

) and 
ozone (120 ppb). These concentrations, which are 
encountered routinely in urban settings, resulted 
in a significant reduction in the diameter of the 
brachial artery, implying narrowing of other arter
ies. In spite of this evidence, important questions 
remain, e.g., are these participants representative 
of the popula1ion at grcatesl risk (screened healthy 
controls versus patients with significant coronary 
artery disease)? 

Animal studies are well suited to studying pul
monary inflammation and oxidative stress, mecha
nisms that may be important in cardiac disease 
pathogenesis. Roberts, et al., instilled particles 
into the lungs of animals pretreated with a drug 
(dimethylthiourea) believed to blunt the response 
to reactive oxygen species.~ The treated animals 
showed less evidence of pulmonary irtjury, as evi
<lcnced by a blunted infla111111atoq' response and 
other markers of pulmonary damage. There was 
also a reduction in the activity of genes controlling 
cytokines. Cytokines, molecules involved in cellular 
signaling and communication, arc critical in the 
development and control of immunological re
sponses. In a similar study, Rhoden, et al., instilled 
standardized urban air particles into the lungs of 
rats and measured the formation of superoxide 
ions, a reactive oxygen species.5 Again, pretreat
ment with an inhibitor blocked the adverse effects 
of the partidcs, as shown by measured reductions 
in the level of several markers of lung inflamma
tion. In a study of hyperlipidemic rabbits, Suwa, et 
al., found that a four-week exposure to PM10 was 
associated with acceleration of atherosclerosis, an 
increase in the turnover of cells in atherosclerotic 
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Figure 4.1: Pathophysiological mechanisms by which air pollution causes 
cardiovascular disease 

Pulmonary 
reflexes, 
autonomic l ;mbolooc, 

A"hythm;,, d,ot,0 

PM inhalation 

l Macrophage and cellular PM 
uptake, immunological activation 

Circulating mediators 
of inflammatory 
response and 
oxidative stress 

Pulmonary inflammation 

Myocardial infarct 

Figure legend: 

Atherogenesis, plaque formation 
plaque rupture 

Altered blood viscosity 
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Particles produced by burning coal are inhaled, Small particles. particularly those that are 2.5 µm or less in diameter. travel 
deep into the lungs, reaching the alveoli. Particles in the alveoli may have one of several fates: uptake by macrophages with 
subsequent stimulation of the inflammatory response and the immune system: uptake by dendritic cells, another pathway 
to immune system activation: or direct entry into the vascular compartment and subsequent transfer to other organs. 
Pulmonary reflexes, stimulated by inflammation. lead to imbalance of the autonomic nervous system and may potentiate 
cardiac arrhythmias such as ventricular fibrillation and atrial fibrillation. Inflammation and oxidative stress are important 
elements in the production and rupture of atherosclerotic plaques in coronary and cerebral arteries and may lead to myo• 
cardial or cerebral infarction. Increases in the viscosity of the blood also increase the risk of infarction of the heart or brain. 
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plaques, and an increase in the total lipid content 
of aortic lesions.• These selected studies show that 
pollutants produced by the combustion of coal 
have powerful effcrts on physiological processes 
that lead to disease endpoints, such as arterial oc
clusion and infarct formation. 

Physicians for Social Responsibility 

Jar disease. Because of such studies, Peters, et al., 
hypothesized that there might be a link between 
transient increases in pollutant leve ls and therapeu
lk disrhargcs of ICDs.1 I CDs arc permanen1ly im
planted in patients judged to be at risk for sudden 

death due to cardiac arrhythmias. 

Acute outcome studies typically 
focus on a single event, e.g., admis
sion due to acute myocardial infarc
tion or the discharge of an implanted 
cardioverter defibrillator (ICD). 
These events have a distinct time-of-

BJ examining how 
defibrillator discharges 

These devices monitor heart rhythms 
continuously. When a rhythm dis
turbanc~ such as ventricular fibril-

occurrence that can found in hospital 
emergency room records or examina
tion of defibrillator data extracted 
after a discharge. By examining these 
data in relationship to air quality data 

relate to air quality, 

researchen can exJ;lore 
how mrdinvasrular 

disease relatt>s to 
air j10llution. 

lation or ventricular tachycardia is 
detected, the ICD begins to pace or 
defibrillate the heart. Defibrillation 
is transient bul quite painful, and 
patients are instructed lo seek medi
cal auention aft.er au event. Modern 
ICDs typically include mem01-y chips 

collected by monitoring stations, researchers have 
been able to examine the relationship between air 
pollution and hospital admissions for cardiovascu-

that store information for variable 
times. When the patient seeks medical attention 
afler a discharge, technicians arc able lo retrieve 
relevant data, including the nature and time of 
the arrhythmia and the ICD discharge. Peters and 
her colleagues analyzed the ICD records from 
I 00 events rcc:ordcd in a single clinic in eastern 
Massa<husetts and sought links between events and 
peaks in pollutant levels measured in that region. 
They considered daily ave,.ige pollutant levels on 
the day of the event and one, two, and three days 
prior to the event. They found that an increase in 
the ;'\0

2 
concentration was followed by an increase 

in the probability of an ICD discharge two <lays 
later (odds ratio 1.8, 95% confidence interval (CI) 
= 1.1-2.9). Patients who expe,;enced 10 or more 
ICD discharges (presumably an indication of more 
severe disease) exhibited associations with NOt, CO, 
black carbon, and PM

2
y Although they regarded 

this as a pilot study, they concluded that peaks in air 
pollution levels were associated with fatal or poten
tially fatal cardiac arrhy1hmia~. They tm11ressed thi~ 

l: § claim by reviewing the results of animal studies link-
0 ing pollutants to cardiac arrhythmias. 
~ Peters and her colleagues also investigated the 
V 8 relationship between acute myocardial infarctions 
V, 

~ (MI) and air pollutants/ In this study, a total of 
w 
z 772 records of patient interviews conducted within 
i5 
, z four days of an acute Ml (a step that minimizes 
I ~ 

<( recall bias) we1·e eva luated in the context of air 
!~ 
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pollutant concentrations. By pairing the data from 
the day of the MI with three other control sets 
measured at exactly the same time of the dar (011 
days when 1he subject did nol have an MI), patients 
served as their own controls. Compared to control 
periods, there was an increase in the probability of 
an MI in association with elevations in PM

7 
,, le,·els 

measured two hours before the MI (odds ratio for 
an increase in PM" '., of25 pg/ ms was 1.48, 95% 
CI= 1.09-2.02). In addition, there was a dela}'ed 
n:sponse to a peak occurring a full <lay before an 
event (odds ratio for the same increase in PMu 
was 1.69, 95% CI "' 1.13-2.34) . 

Two large studies using health outcomes such 
as mortality in relation to day-to-day cha11ges i11 
ambient air pollution levels have been critical in 
defining the health effects associated with pollut
ants. In a U.S. study, Dominici, et al., used ambi
ent PM

2 5 
concen11·ations and hospital admission 

rates in the Medicare National Claims History 
Files to look for associations between particulate 
levels and admissions for ischemic heart diseases, 
disturbances of heart rhythm, and congestive 
heart failure. 9 The data included 204 urban 
counties with a total of 11.5 million Medicare 
enrollees who li\'ed an average of 5.9 miles from 
a PM~ 5 monitor. Using i~juries as control, they 
found increases in all categories, with the largest 
found for congesti\'e heart failure, where a 1.28% 
increase was found for an increase of 10 µg/ 1113 

in PM
15 

concentration. Increases in admissions 
for ischemic heart disease, heart failure, and dis
turbances of heart rhythm tended to be higher 
in those 75 years or older than in those ti5-74. 
Additional details are shown in Table 4.3. The 
greatest effects were observed in the northeast
ern U.S. where coal-fired power plams are most 
pl<'ntiful. Al1ho11gh th<' inncascs in 1lw ral<'S ap
pear small, on the order of a single percent, the 
large number of Medicare enrollees translates 
the result into a very large effect when measured 
in terms of total hospital admissions, patient 
morbidity and mortalit)', and the cost of health 
care and lost opportunities. 

K.ttsouyanni, el al., reported the shon-term 
effect<; of PM10 on the health of the resident<; of 
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Table 4.3: Percent change in hospitalization 
rate per 10 µg/ml increase in PM2.5 for all 
Medicare enrollees age > 65 years 

Admission Lag Percent rate Increase 
(95% confidence diagnosis days• 

Interval) 

lschemic heart 2 0.44 (0.02-0.86) 
disease 
Heart rhythm 

0 0.57 ( ·0.01-1.15) abnormality 

Heart failure 0 1.28 (0.78-1.78) 

• Number of days between peak and greatest effect of PM, s 

Source; Do111i11ic1 F, Peng RD, Bell ML et JI Fine particulate air 
pollmion and hospital admission for cardiovascular and respira-
101y diseases.JAMA 2006; 295( 10}:l l27-l 134. 

29 European cities with a total population of 
over 43 million, extending over a period of ap
proximately 5 years.10 Unlike the U.S. study, they 
included all age groups. However, the results were 
remarkablr simila1· to those observed in the C.S. 
Medicare population. They report a 0.6% increase 
(95'%> CI = 0.4-0.8%) in the daily n11mhcr of <l<'aths 
for a IO pg/ m' increase in the PYl:10 concentration. 
They also found important modifiers of the PM

10
-

associated death rate, particularly with regard to 
N01 levels. Cities with high N0

2 
concentrations 

had death rates that were approximately four 
times higher than found in cities with low N0

2 

co11ce11tratio11s. Death rates in cities with warm 
climates were about 2.8 times higher than in cities 
with cold climates. 

These examples extracted from the literature 
describing the clkcts of air polh1tion on acute 
morbidity and mortality are consistent: the small 
studies focused on individuals as well as large stud~ 
ies that rely on data extracted from large databases 
show advcrs<' cffrcl!i of pollutants on indicators of 
acute cardiovascular illness. 

LONG-TERM IMPACT OF AIR POLLUTANTS 
ON THE CARDIOVASCULAR SYSTEM 

Two studies linking the chronic effects of ai1· pol
lutants on cardiovascular monality are particularly 
rele\'ant. The first of these is the Harvard Six Cities 
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study, reported by Dockery, et al. 11 This prospective 
cohort study followed over 8,100 adults for 
14-16 years. The mortality rate in the most pollut
c-d ciry was 1.26% highc-r 1han the ralc in the least 
polluted city (95% CI = l.08-1.47%). This elevated 
rate persisted after controlling for important life
style confounders, including smoking cigarettes. 
Popt>, et al., linked individual risk factor data from 
about 500,000 adults, metropolitan area air pol
lution data, and vital statistics and cause-of-death 
data. They found that an increase in the particu
late concentration of 10 µg/m 3 was associated with 
a 6% increase in the risk of death due to cardiopul
monary causes. Because coal is a significant source 
of particulate pollution, these studies indicate that 
coal combustion has serious long-term impacts on 
the cardiovascular health of the U.S. population. 

MITIGATING THE EFFECTS 
OF AIR POLLUTION 

With the passage of the Clean Air Act in 1955 
(wirh m~jor revisions in 1970, 1977, and 1990), the 
U.S. embarked on a process to improve air quality 
in order to improve health. Pope, et al., evaluated 
the effects of the regulations and corresponding 
improvemt>nts in health in a rect>nt pap«"r.12 In this 
study, the authors compared life expectancy in the 
late 1970s-early 1980s to life expectancy in the 
late )990s-early 2000s in 211 counties in 51 metro
politan areas where fine particulate concentration 
data were available. They report a 0.61 + 0.20 year 
(+ standard error) increase in life expectancy after 
a decrease of 10 µg/ m~ in fine particle concentra
tion. The two cities with the largest changes were 
Pittsburgh, PA, and Buffalo, NY, where major steel 
industries that consumed large amounts of coal 
were closed. A number of variables that could have 
confounded the results, such as smoking and so
cioeconomic class, did not have significant effects. 
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This study showed that significant and measul'able 
improvements in life expectancy followed the im
provements in air quality mandated by the Clean 

Air Act. 
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s. Coal's Effects on the 
Nervous System ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ 

I 
tis easy to understand that 
burning coal is likely to 
have an adverse impact on 

respiratory health: we in
hale the products of combustion. 
It is less obvious that burning 
coal has important effects on the 
nervous system, particularly the 

brain. Cerebral vascular disease, i.e., stroke, and 
loss of intellertual capacity due to mercury are rhe 

two most important neurological consequences of 
burning coal. 

THE BRAIN AND POLLUTION 

The human brain is the organ that most clearly 
distinguishes us from other species. Our abilities to 

think abstractly, produce and enjoy music, art and 
literature, inquire about the natnre of the unh·erse, 
and a host of similar activities related to brain func
tion arc what makes us human. This uniquclv Im

man organ is also highly susceptible to disruption 
by what may appear to be relatively trivial acute or 
chronic abnormalities. Although the normal brain 
weighs 1,300-1,400 grams (about rhr<'<' pounds), 

the extremely high metabolic rate of the brain and 
the absence of significant energy stores within the 
brain mandate a high constant rate of blood now 
in order to insure normal function and survival. 

When the body is at rest, between 15 and 20% of 
the cardiac output goes to the brain. Thus, e,·en 
transient interruptions of the blood, oxygen, or 

glucose- supplies to the brain may result in severe, 
permanent brain irtjury or brain death. 

The complexity of the brain, coupled with its 

susceptibility to the effects of metabolic or physi
ological derangements or both, frequently leads 
to abnormalities of brain function that may be un
detectable in an individual, but may have an enor

mous impact on the population as a whole. T his, in 
turn, has p11blir health consequences. This is ill11s
trated in Figures 5.1 and 5.2, whe1-e the impact ofa 

five-point decrement in IQ is depicted. The a\'erage 
IQ score is 100 and 95% of all individuals have IQ 
scores that fall between 70, the score below which 
one is considered to be retarded, and 130, the 

score above which one is considered to have superi
or intelligence. This is shown in Figure 5.1. Figure 
5.2 demonstrates the effect of an across-the-board 
five-point decrement in IQ. For an individual, this 
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Figure 5.1: Normal IQ distribution 

40 60 i 80 

70 

Mean= 100 

100 

IQ 

120 i l40 

130 

160 

relatively small change would hardly be noticed. 
I lowrvcr, in a large- pop\llalion, s11l>s1an1ial num
bers of individuals are removed from the superior 
intelligence category and others are pushed down 
into the reta1·ded category. The result is a smaller 
pool of individuals with outstanding intellects and 
a larger pool of individuals who require special 
resources to be able to function. It is this 1·eality 
that makes it important to protect and preserve the 
brain's full potential. 

CEREBRAL VASCULAR DISEASE 

The same pathophysiological mechanisms that af
fect the coronary arteries and cause myocardial 
infarcts also apply to the arteries that nourish 
the brain, as shown in Figure 5.3. These common 
mechanisms include: stimulation of the inflamma
tory response in cerebral vessels leading to athero
sclerotie plaque formation, rupture, and arterial 
occlusion; oxidalivr slrcss; and altrrations in blood 
viscosity. In addition, arrhythmias may cause tran-
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Figure 5.2: Change in IQ distribution 
with 5 point decrement 

40 

Mean= 95 

60 l 80 

70 

100 

IQ 

120 i 140 

130 

160 

sient reductions of the cardiac output and cause 
hypopc1 fusion of the brain, The effects of reduc
tions in the cardiac output are most prominent at 
the boundaries between major arteries (so-called 
watershed areas of the brain), and distal to sites of 
severe arcrrial strnosis. 

The term stroke refers to a variety of acute 
cerebrovascular events including ischemic stroke, 
caused by occlusion of a cerebral ar tery by an 
athrrosclrrot.ic plaque or an emhol11s; cerebral 
hemonhage, usually caused by rupture of a small 
artery in the brain; subarachnoid hemorrhage, 
of Len due to rupture of an aneurysm; or some 
other acute event due to a vascular cause. In the 
narrative that follows, unless otherwise stated, 
we will use the term stroke to mean an ischemic 
stroke caused by occlusion or a cerebral artery by 
an atherosclerotic plaque, the most common cause 
of stroke, 

Although there have been major improvements 
in primary and secondary prcvcnl ion of slrokcs 
in the past several decades, due to better care of 
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patients with hypertension and diabetes as well 
as improvements in smoking cessation efforts, 
stroke is still an important cause of death in the 
U.S. Curren! cslimatc-s indira1c- that thc strokc 

death rate for men is 33.l per 100,000 and 26.l per 
100,000 for women.' 

Three large studies and several smaller studies 

have:- shown a conelation hetwec:-n air pollutants 
and acute strokes. 

In their study of the relationship between fine 

particles (PM
2

_,, or less) and hospital admission 
rates in the :\fedicare population, Domenici, et 
al., reported a 0.81 % increase in the hospitaliza

tion rate for cerebrovascular disease (ICD 9 codes 
430-438, 95% Cl= 0.31-1.32'1,,) for a IO pg/ 1111 

increase.2 This relationship was significant only on 

lag day zero (no lag between a peak and the admis
sion) and not evident on lag days one and two. As 
with many of the other outcomes they considered 
in addition to cerebrovascular disease, this associa
tion was strongest in eastern parts of the U.S. when 

compared to western regions. This may be related 
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to differences in the composition of PM due to the 
large number of coal-fired power plants in the east 
compared to the west. 

In a scr.on<l slmly of the- Medic.arc population, 
Wellenius, et al., sought relationships between 
hospital admissions from 1986 to 1993 for isch

emic and hemon-hagic strokes and increases in 
various ai1· pollutants in nine:- major C.S. cities.3 

Admissions data were obtained from the Centers 
for Medicare and Medicaid Sen·ices and pollutant 

le\'els were obtained from the EPA. Polllllallt levels 
are shown in Table 5.1. Note that PM

10 
levels were 

measured and not PM
2

_
5 

levels as would be the case 
for more contemporary studies. They report that 
for a11 interquartile perce11tilc increase in the PM

10 

concentration, there was a corresponding 1.03% 
increase in the admissions for ischemic stroke 
(95% CI .. 0.04-2.04%) on the day of the increase. 
Simila,· results were observed for CO, X0

2
, and 

S02 for ischemic strokes only. They did not find 

significant associations between pollutant levels 
and hemorrhagic strokes. 

Figure 5.3: Pathophysiological mechanisms by which air pollution causes 
neurological disease 
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Table 5.1: Concentrations of various 
air pollutants in 9 U.S. cities 

Percentile 
Pollutant 25th 50th 

PM10 fl9/ m 3 18.88 28.36 

CO ppm 0.73 1.02 

N02 ppb 18.05 23.54 

S0
2

ppb 3.57 6.22 

75th 

41.84 

1.44 

29.98 

10.26 

Source: Wellenius GA, Schwarlzj, Mittleman MA. Air pollution 
and hospital admissions for ischemic and hemorrhagic stroke 
among mechcare bl"nefidari!'.~. Stroke 2005; 36( 12) :2549-2i>53. 

Finally, dala from posl-mcnopausal women 
enrolled in the Women's Health Initiative and col

lected in 2000 show that for each increase of IO 
µg/ m~ in the PM

2 5 
concenlration, there was a 35% 

increase in Lhc risk. of a cerebrovascular c,•ent and 

an 83% increase in the risk of death from a cere
brovascular event.~ The hazard ratio for the time 

to an acute cerebrovascular event, an indicator of 
relative- risk, was reported as 1.35 (95% Cl - l.08~ 
l.68). This observational study of post-menopausal 

women without a prior history of cardiovascular 
disease gains strength from the fact that the au
thors reviewed actual medical records, rather than 
relying on data from central databases. The restric
tion to this cohort of women loses some strength 
because the results may not be generalizable to 
men or younger women. They did not find any as
sociation between stroke and other air pollutants, 

including SO
2

, NO
2

, CO and Os. 
Two other studies couducted unde1· more re

stricted circumstances have shown direct relation
ships between air pollutants and stroke. In a 2002 
study of stroke mortality in Korea, Hong, et al., 

reported significant and increasing risk. for death 
due to ischemic but not hemorrhagic stroke as 
same-day P:\-1 concentrations increased through 
four quartiles." These authors also found signifi
cant temporal relationships between pollutant~ 

and stroke: same-day sulfur dioxide concentrations 
and ischemic stroke, a one-day lag between carbon 
monoxide and stroke, and a three-day lag between 
an qzone peak and stroke. In a more complex study 
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of over 23,000 stroke admissions in Taiwan, Tsai, 
et al., reported significant positive associations 

between PMIO' NO
2

, SO
2

, CO, and 0
3 

when consid
ered singly, and primary intracerchral hemorrhage 
and ischemic stroke admissions on days when the 
tempernture was 2o~c or greater.6 On cooler days, 

the correlation between CO and ischemic stroke 
was the only factor that persisted. When they con
sidered two pollutants together, there was a signifi
cant con-elation between PM10 and NO2 and both 

types of stroke. 
In summary, even though a relatively small por

tion of all strokes appear to be related to concen
tration of P:\-1, the fact that nearly 800,000 people 
in the U.S. have a stroke each year7

•
8 makes the 

number of strokes attributable to PM a risk fac-
tor of importance. These studies emphasize the 
importance of measures designed to minimize PM 
concentrations in the air, including preventing the 

construction of new coal-fired power plants and de
veloping and utilizing more effective technologies 
to reduce emissions from existing plants. 

MERCURY 

Coal contains trace amounts of mercury. 'When 
hurned, this mercury evaporates and is emitted 

into the environment unless stringent control 
technologies are used to reduce those emissions. 
Coal-tired power plants are responsible for ap
proximately one third of all emissions of mer
cury attributable to human activity, as shown in 
Table 5.2, making them the largest single source 
of mercury emissions. The 2007 Toxics Release 
Inventory listed point source releases of 7,935 
pounds of mercury and 117,243 pounds of mer
cury compounds.9 Point sources are stationary, 

single-site sources of a polllllant, such as a smoke 
stack at a power plant. 

The mercury cycle is shown in Figure 5.4. Once 
mercury enters the atmosphel'e, it returns to the 
earth via rainfall, ente1·ing waterways. Mercury and 
other persistent toxicants in lakes and streams led 
,·arious states, tribes, and territories to issue 3,221 
advisories in 2004 urging caution when consuming 
fish from specific bodies of water, up from 3,089 
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Table 5.2: Anthropogenic sources 
of mercury 

Tons per 
Source year 

Combustion 137.9 

Electrical utilities 52.0 

Municipal incinerators 29.6 

Industrial boilers 28.4 

Medical waste incinerators· 16.0 

Other manufacturing 15.8 

Percent 
of total 

86.9 

32.8 

18.7 

17.9 

10.1 

10.0 

• Mercury emissions from medical waste incinerators are 
almost certainly lower at present due to regulations that 
have altered medical waste disposal methods. 

Source: EPA Office or Air Qu.ility Pla1111i11g & S1a11<lards ,lll<l Of
fice of Research and De,·elopmenl. Mercury smcly report 10 

Congress. Volume II: an im·entory of anihropogenic mercurY 
,:,rnis.,ions in 1he Unicerl Scar,:,s; Dec 1997: EPA-452/ R-97-004. 

Figure 5.4: The mercury cycle 

ill 
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the year beforc.10 In the water, bacteria convert 
elemental mercury into methylmercnry (MeHg), 
a form that is persistent and bioaccumulates. The 
conccnlration of Md lg increases as it passes up 
the food chain, reaching high levels in large preda
tory fish. The fish with the highest mercury con
centrations are large tuna, swordfish, king macker
el, and tile fish. Marine mammals that eat. fo,h also 
may have a large mercury burden. Humans are 
exposed to coal-related mercury primarily through 
fish consumption. 

Since mercury is recycled in the environment 
and substantial amounts are released during vol
canic eruptions, opponents of stricter mercury 
controls attempt to downplay the importance of 
coal-related emissions. Nevertheless, minimizing 
or eliminating coal-related mercury emissions is an 
important and concrete action that can be taken 
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Conversion to methylmercury (MeHg) 
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to prevent additional amounts of mercury from 
entering the environment and affecting health. 

In the 1950s, outbreaks of mercur}' poisoning 
in Minamata and Niiga ta,.Japan, wen· caused by 
eating fish contaminated with mercury from indus
trial discharges. As a result, there were 3,000 con
firmed cases and 600 deaths. A second outbreak 
Offlll't'ed in Iraq, caused by eating seed-grain that 
had been treated with a fungicide 
containing MeHg.11 This caused 
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Based on the 1999-2000 National Health and 
Nutrition Examination Survey data,16 approxi
mately 15.7% of all American women of childbear
ing age- were- found 10 have blood mercury kvcls 
that would cause them to give birth to children 
with cord blood mercury levels of 5.8 pg/ L mer
cury or more, i.e., above the target concentration. 
(Subsequent modeling hy Stern suggested that 

the maternal:fetal ratio was overesti

649 deaths among 6,530 affected 
individuals. Until recently, a dose
response curve, derived from these 
exposures and interpolated to more 
typical blood mercury levels, served 
as the basis for determining the per
missible daily intake ofmercury.11 

Because of deficiencies in these data 
and their analysis, alternate popula
tions were examined in great detail. 

Bet.ween 316,588 
mated in the earlier study.17 However, 
direct measurements in a Swedish 

a-nd 631,233 cohort suggest that the original ra
tio may be correct.18

) Csing these 
data and consen·ative estimates of 
blood mercury levels and their ef

fect on intellectual performance, 
Trasande, et al., estimated that be
tween 316,588 and 631,233 children 
arc born in the U.S. each year with 
blood mercury levels high enough 
to impair performance on neurode-

rhildren are born 1n 

the U.S. each year 

Based on three large-scale, pro-

with blood mercwy 
levels high enough to 
cause lifelong loss <?{ 

int ell igena . 

spective studies of cohorts children 
exposed in 11Je10 to Mcllg in the Seychelles, the 
Faroe Islands, and New Zealand, the National 
Research Council recommended establishing a 
benchmark dose of 58 pg/ L of mercury in the cord 
hlood of newborns. The benchmark dose is the 
lower 95% confidence interval for an estimated 
dose that results in doubling the prevalence of chil
dren with neuro<levelopmental test scores that are 
in the clinically impaired range.'-' This somewhat 
arbitrary choice is thought to provide an adequate 
margin of safety and to provide a rational basis for 
regulatory actions. Based on the National Research 
Council recommendations, the EPA applied a ten~ 
fold safety factor, which is typical for EPA regula
tory actions, and set the reference dose (RfD). the 
maximum tolerable- daily dose, at 0.1 microgram 
of mercury per kilogram of body weight per day, 
the amount believed to lead to a mercury concen
tration of 5.8 pg/ L mercury in cord blood.14 To 
translate this standard into a practical form, it is 
necessary to know the maternal mercury blood 
level and the maternal-fetal mercury ratio. Fetal 
mercury levels are approximately 1.7 times those in 
the mother.'5 

velopmental tests.19 These authors 
further .. oncluded that this lifelong diminution 
in intelligence costs society $8.7 billion per year 
(range $2.2-S43.8 billion in 2000 dollars). These 
cost estimates contrast sharply with others as low as 
SIO million dollars attributed to U.S. power plants 
by Griffiths, et al.~0 

HEALTH EFFECTS ON THE HORIZON 

In prior sections, we have reviewed the peer
reviewed evidence published in leading mecli
caljuurnals that links pollutants produced by 
coal-burning power plants to diseases of the 
pulmonary, cardiovascular, and nervous systems. 
Emerging data that are based on smaller samples, 
and ar<' therefore more- spc-rulat ivc, -~uggest thal 
there may be links between coal-derived pollut
ants and other diseases, such as Alzheimer's dis
ease (AD) and diabetes mellitus, two of the most 
prevalent, costly, and debilitating chronic diseases 
of adults. If these early obsen·ations are upheld by 
more rigorous studies of large populations using 
contemporary epidemiological and statistical meth
ods, such as those we refer to in earlier sections, 
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the public health implications will be enormous. 
Therefore, because of their possible importance, 
we will consider these potential links briefly. 

ALZHEIMER'S DISEASE 

The evidence linking air pollution and AD comes 
from stn<lies comparing h1ain.~ of <logs and Im
mans living in highly polluted ,•ersus non-polluted 
cities in Mexico.ti u Animal data suggest that PM

1
, 

crosses the nasal mucosa and enters the limbic 
system of the brain via the olfactory nerve.2'·.,.. 
Once in the brain, these PM cause inflammation 
and appear to lead to the deposition of amyloid, 
a neuropathological feature characteristic of AD. 
The authors suggest that "exposure to urban air 
pollution may cause brain inflammation and accel
erate the accumulation of ~-amyloid42, a putative 
mediator of ncurodcgcneration and AD patho
genesis." Similar findings were reported in animal 
experiments in which se,·eral strains of transgenic 
mice were exposed to PM.1·' The possible link be
tween airborne polh11an1s and ncurodcgcncralivc 
diseases has not been firmly established. However 
it is potentially important because of the large and 
growing number of patients with AD and the dis
eas<>'s financial and societal impact. 

DIABETES MELLITUS 

The prevalence of diabetes mellitus (D:\II), particu
larly Type II DM, is increasing. In 2002, Lockwood 
observed a statistically significant relationship be
tween the by-stale prevalence of diabetes and the 
by-state air emissions of pollutants reported in the 
Toxics Release lnventory.26 

In 2005, Brook postulated several mechanisms 
by which the inhalation of particulates mighL 
lead to the development of insulin resistance, a 
condition in which the body produces insulin but 
does not use it properly, thereby increasing the 
risk for the devdopment of DM.27 Again, tht" pro
cess begins with the inhalation of small particles 
that stimulate pulmonary inflammation and the 
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generntion of reactive oxygen species and oxida
tive stress. Subsequent pathways that involve the 
autonomic nervous system, the adrenal gland, and 
others arc thought lo lead to the development of 

insulin resistance and subsequently, to DM. This 
hypothesis gained credence with the publication 
of a paper linking N0

2 
exposure with DM in wom

en.18 A positivt' relationship was found between 

N02 exposure and DM after controlling for several 
potential confounding factors such as age and 
body mass index. The authors coi1clude that their 
results "suggest that common air pollutants are 
associated with DM." That report used N0

2 
levels 

as a surrogate marker for traffic-related air pol
lutants, including PM. Since substantial amounts 
of NO~ and PM arc emitted when coal is burned, 
there may be a link between N0

2 
and PM derived 

from coal and DM. 

DIABETES MELLITUS AND 
ALZHEIMER'S DISEASE 

Converging evidence suggests that insulin resis
tance is a risk factor for a number of dementia
related conditions including Type II DM and 
impaired glucose tolerance, obesity, inflammation, 
ischemia, hypertension, cardiornscular disease, 
and abnormal lipid metabolism including hyper
cholesterolemia. To some extent, these associations 
blur the distinction between vascular causes of de
mentia and AD.29 The putative mechanisms linking 
AD and DM include inflammation and oxidative 
stress. As discussed throughout this report, these 
two mechanisms arc intimately related to exposure 
to various air pollutants, particularly fine particles, 
including those produced by burning coal. 

SUMMARY 

It is possible that the protean adverse health ef
fects of burning coal may extend beyond those that 
arc well cstahlishcd 10 indudc other common and 
costly chronic diseases. This possibility warrants 
vigilance and further investigation. 



R04336

34 ■ COAL'S ASSAULT ON HUMAN HEALTH 

NOTES 

American Heart Assn Statistics Conumttee and Stroke Statistics 
Subcomminee. Hean disl'a.~e and stroke statistics-2009 update, 
Circulation 2009; I l!h.21-<' 181. 

2 Dominici F, Peng RD, Bell ML et al. Fine paniculate air pollu
tion and hospital admission for cardiovascular and respiratory 
diseases.JAMA 2006; 295(10}:1127-1134. 

3 \\'ellenius GA, Schwart7.J, Minleman MA. Air pollution and 
hospital admissions for isd1cmic and hc11101 rhagic stroke 
among mecl1care beneficiaries. Stroke 2005; 36( 12):2549-2553. 

4 Miller KA, Siscovick DS, Sheppard Let al. Long-term exposure 
to air pollmion and incidence of cardiovascular events in 
women. N Engl] M!'rl 2007;3:,6(5):'117-58. 

5 HongYC, LeeJT, Kim Hetal. Effects of Jirpollumms on stroke 
monality. EnVJron Heahh Perspect 2002;110(2):187-91. 

6 Tsai SS, Goggins WB, Chiu HF, Yang CY. E,·idence for an a.s
sodation bl!"twel'n air pollntion anrl dail} stroke arlmissions in 
Kaohsiung, Taiwan. Strol..<' 2003;31(11):2612-6. 

7 Americ,111 Hean Assn Siatistics Committee ancl Stroke Statis
tics Snbcommittee. Heart Disease and Stroke Statistics-2009 
Update. Circulation 2009; I 19:e21-el81 

8 Craft S. The Role of ~frtabolic clisorcl<'rs in .\17.hcimcr Disea.~c 
and Vascular Dementia: Two Roads Conwrgccl. Arch Ncurol 
2009; 66(3):300-305. 

9 EPA Toxics Release Inventory. :\,-ailable from: http:/ /www.epa. 
go,·/ triexplorer / chem ical.htm. 

10 F.P.-\ Fish .-\d,·isoric-s 2007. ,\,-ailablc- from: hup:/ ( \\ww.<'pa. 
gm•/ wa1erscie1u:e/fislt. 

11 Da\'1dson PW, :vfyers CJ, Weiss B. Mercury exposure and 
child development outcomes. Pediatrics 2004: 113(4 Sup
pl):1023-1029. 

12 Cox C, Clarkson TW, Marsh DO ct al. Dosc-n:sponsc analy,;,s of 
infants prenatally exposed 10 methyl mercury: an application 
of a single companment model 10 single-strand hair analysis. 
En\'iron Res 1989; 49(2):318-332. 

13 Commit!<'<' on the tox,coloiical <'IT<'C't.s of tn<'rf<II)'- To,dco
log1rnl cfkcts of mcthylmc,·cury. Washi11gto11, D.C.: National 
Academy Press; 2000. 

14 Comminee on the 1oxicological effects of mercury. Toxico
logical i-lT<·cts of methylml'rC'111)·. Wa.shmgton, D.C.: National 
,\carl<'m} Pres.~; 2000. 

15 Stern AH, Smith AE. An assessmelll of the turd blooc.l:malern~l 
blood me1hylme1'C\Jr}' ratio: implications for risk a,;sessment. 
E1wiron Health Perspect 2003; 111(12):146:">-1470. 

Physicians for Social Responsibility 

16 Centers for Disease Control and Pre,·ention. Third national 
report on human expos11re 10 i-1wiro111nental chemicals. 200": 
:\'CHI or,-O!i70. 

17 Ste, n AH. A re,•isecl probabilistic estima1.: of the maternal 
meth)'I mercury intake close corresponding to a mea,;ured cord 
blood mercury concentration. Environ Health Perspect 2005; 
JI 3(2): 155-163. 

18 Bjornberg K,\, \'alncr M, lkrglu11cl B, N1klasso11 B, Blcnnow 
:\1, Sa11dborgh-Enghu11J G. T1\111sport of methyhnercu,y and 
inorganic mercu,)· to the fetus and breast-fed infant. Environ 
Health Perspect 2005; l 13(10.) :1381-1385. 

19 Trasanclc I., l ,anrlrigan PJ, Schc<"ht<'r C. Public health and 
economic conscqut·11ccs of methyl mercury toxicity to the cit~ 
veloping brain. Environ Health Perspect 2005; 113(5) :590-596. 

20 Griffiths C, McGartland A, Miller M. A comparison of the 
moneti7.ecl impact of IQ decreml!"nts from mercury emis.sions. 
Environ I lcalth Pcrspcct 2007; 115(6),811-817. 

21 Calcleron•Gal'C1cluenas L. Reecl W, Maro11pot RR et al. Brain 
inflammation and Alzheimer's-like pathology in inclivicluals 
exposed 10 severe air pollution. Toxicol Pathol 2004; 32(6) :650-
658. 

22 Peters A. V<:>ront•si B, Cald<:>ron-Garciducnas L ct al. Transloca
tion a11d potential neurological efteus of fine and ultrnfine 
panicles a criucal update. Pari Fibre Toxicol 2006; 3: 13. 

23 Calderon-Garciduenas L, :-faronpot RR, Torres:Jardon R et 
al. ON,\ damage in nasal ancl brain tis.sues of canine., exposed 
lo ai1· polhudnts is associalccl with C\'idcncc of chronic brni11 
inflammation ancl neuroclegeneration. Toxicol Pathol 2003: 
31 (5):524-538. 

24 Oberdorster G, Sharp Z, Amdorei \' et al. Translocation of 
inhale-cl nltralinc particles to th<" brain. lnhal Toxicol 2001; 
16(6-7):437-445. 

25 Peters A, Veronesi B, Calcleron-Garciduenas Let al. Transloca
tion and potential neurological effects of fine ancl uhrafinc 
particle., a critical npclati-. Pan Fibre Toxirnl 2006; 3: I!!. 

26 Lockwood ,\11. Diab,·tcs ancl air pollution. Diabetes Care 2002; 
25:1487-1488. 

27 Brook RD. You are what you breathe: e,·iclence linking air 
pollmion and blood pressure. Curr Hypertens Rep 2005; 
7(6):427-434. 

28 Brook RD.Jcrrcu M, Brook JR, Bartl RL, Fi11kcls1ci11 MM. Th,· 
relationship between diabetes mellitus and traffic-related air 
pol1111ion.JOE~l 2008; 50(1):32-38. 

29 Craft S. Tho:- roli- c>f mi-taholic rlisorrlers in Alzheimer rlisi-ase 
and va.~ular dC'mC'ntia: two roaclsconvrrgcd. Arch Ncurol 2000; 
66(3):300-305. 



R04337

6. Coal, Global Warming, 
and Health ■ 

COAL'S CONTRIBUTION 
TO GLOBAL WARMING 

■ ■ ■ 

I 
n previous sections we have discussed the re
lationship between coal plant pollutants and 
human health. Here, we address coal's con

tribution to global warming, and the likely 
impacts of that warming on human health. 

With very high carbon dioxide emissions due 
to combustion, and significant methane emissions 

from mining activities, coal is a major contributor 
to the buildup of greenhouse gases in the atmo
sphere. These gases allow solar energy Lo reach 

the planet's surface but delay that energy's escape 
into space, effectively trapping heat in the lower 
atmosphere.• 

Atmosphe-ric conce-ntrations of gree-nhouse 

gases have increased markedly since 1750 as a re
sult of human activities, especially the combustion 
of fossil fuels. Carbon dioxide (CO

2
) is the most 

abundant. gree-nho11se gas, and almost all U.S. 

CO2 emissions (close to 98%) are due to fossil fuel 
combustion.2 The level ofaunospheric CO~ now far 
exceeds pre-industrial values: Whereas the prein

dustrial level was 280 ppm, it is now approximately 
385 ppm' (see Figure 6.1). China emits the most 
greenhouse gas of any country, but the U.S. emits 
the most greenhouse gas per capita.~ I listorically, 

the U.S. is 1·esponsible for over one-quarter of all 
anthropogenic greenhouse gases emitted globally. 1 

Coal-fired power plants are a major greenhouse 
gas source in the U.S., accounting for more than 

■ ■ ■ ■ ■ ■ ■ ■ ■ ■ 

one-third of our nation's CO
2 

emissions (see 
Figure 6.2).6 Within the electricity sector, coal 

generates roughly 50% of the elect.-icity7 yet emits 
over 80% of the sector's total emissions.8 This dis
proportionate carbon footprint is due to the high 

carbon content of coal relative to other fossil fuels 
such as ualllral gas. 

Methane emissions from coal mining are an
othci" important component of greenhouse gases.9 

Methane is produced when coal is formed and 

released when it is mined. Because methane is an 
occupational hazard in underground coal mines
it may explode or asphyxiate miners-it must be 
removed and ventilated into the atmosphere or 
burned. Abo111 60% of mc1hanc emissions arc now 
related to human activities,10·11 with nearly 10% of 
that derived from coal mining and the remainder 

attributable largely to animal husbandry, waste 
manage-me-nt, and natural gas syste-ms (se-e-
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Figure 6.1: CO2 emissions and CO2 concentrations (1750-2000) 
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Figure 6.2: U.S. CO2 emissions 
by source, 2007 
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from; http:/ / www.epa.gov/ climatechange/ emissions 
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Figure- 6.3).11 Although methane has a short life-
time in the atmosphere-9 to 15 years, compared 
to C0.

1
's 100 years or more-it is approximately 

23 times more effective than CO2 in trapping heat 
in the atmosphere.13

•
1
~ 

GLOBAL WARMING'S IMPACT 
ON HUMAN HEALTH 

The accumulation of greenhouse gases in the 
atmosphere is making itself felt on earth in the 
form of increases in global average land and ocean 
surface temperatures, increases in snow melt and 
receding glaciers, thawing of permafrost, increases 
in the mean sea le,·el, and changes in precipita
tionY' These effects crea1c conditions 1hat thrca1cn 
human health directly and indirectly. 

The high temperatures associated with global 
warming have direct implications for human 
he-alth. Historically, global average temperatmes 
have been quite stable. However, since 1909 the 
average temperature has risen 0.749 C (l.33°F).16 

In the U.S., the number of heat waves in the 
eastern and western regions rose by about 20% 
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between 1949 and 1995.17 Prolonged exposure to 

high temperatures can cause heat cramps, heat 
syncope, heat exhaustion, and heat stroke, which 
oflcn kacis 10 death. Acfrancc-d age- is the- most 

significant risk factor for heat-related deaths in 
the U.S., as the elderly are often less mobile, fre
quently home-bound and socially isolated, and 
may have thennorrgulatory problems associatrrl 

with mnltiple co-morbidities and medications 
that put them at higher risk for death during 
intense heat waves.1K In addition, excessive heat 

exposure disproportionately affects people with 
certain pre-existing medical conditions, includ
ing cardiovascular disease, respiratory illnesses, 
and obesity. 

It is difficult to quantify the number of deaths 
that resull from heat waves, as heat-related deaths 
may be attributed to pre-existing conditions. 

I Iowcvcr it is known that in 2003, between 22,000 

and 35,000 people died as a direct result of the heat 
wave t11at swept Europe.19

·
20 While it is impossible to 

attribute any specific heat wave to global warming, 
Stoll, ct al., concluded with a certainty of more 1han 

Figure 6.3: Methane sources 
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90% tJ1at global wanning more than doubled the 

probability of that heat wave occurring.21 

In addition to the health effects directly 
associate-cl with rising temperatures, global 

warming causes a profusion of interconnected 
public health problems.22 Extreme-weather 
events and changing patterns of precipitation 

increast> mortality from drowning. Flooding and 
infrastructure damage, along with temperature 
rise, increase the prevalence of insect- and 
water-borne diseases such as diarrhea, malaria, 

and dengue fever. High temperatures and 
continued fossil fuel consumption worsen air 
qualit)', impacting respiratory and cardiovascula1· 
health. Changing patterns of precipitation, rising 

temperatures, and extreme weather events cause 
crop damage and crop failure, affecting global 

food security. Competition for scarce resources 

such as food and water arc predicted to cause 
mass migrations of environmental refugees, 
social destabilization, and war, while social desta
bilization and increasing global health problems 

arc- pre-dieted 10 increase- the risk of mental 

Methane emissions (Tg CO, equivalents). Contributions from coal include both active and abandoned mines. Contributions 
from cattle include emissions due to enteric fermentation and manure management. 
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Figure 6.4: Morbidity and mortality due to global warming 

Deaths in thousands due to global warming in 2000 compared to baseline climate recorded in 1961-1990 
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health problems, funher adding to the burden 
on healthcare resources. 

Many of these health effects are already evident. 
Th<" World lkahh Organization (WirO) has quan
tified the annual impact of global warming on 
some health outcomes. WHO has estimated that 
global warming was responsible for 166,000 deaths 
in the year 2000 alone, due to additional mortality 
from malaria, maln11trition, diarrhea, and drown
ing. In addition, WHO estimated that in 2000, 
global warming caused increases in diarrhea, ma· 
!aria, cardiovascular disease, and malnutrition that 
led to the loss of more than five million life years 
to disability from illness or premature death,2

' as 
shown in Figure G.4. 

The health burden of global warming, already 
large, is predicted to increase. Table ES-2 (see page 
xiii) shows the predicted health effects of global 
warming, the mechanisms lhal would drive these 
effects, and the populations most vulnerable to 
their implications. 

RESPONDING TO GLOBAL WARMING 

Events and activities that affect climate may not 
make themselves Yisible at once; rather, their im
pact may manifest years later. This is 
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Polar ice melt red11ces the amount of light-colored 
s11rface area that reflects the sun's rays, while ex
panding larger a1·eas of dark land and ocean that 
ah~orb heat. This adds lo ovC"rall warming, rcsull
ing in more ice melting. Rising temperatures in 
northern regions also cause the permafrost to. 
melt. Permafrost is permanently frozen soil, sedi
ment, or rock that rl.'mains at or below 0°C for at 
least two years. Because it is so cold, it can toler
ate the introduction of considerable heat without 
thawing. Howe,·er, when it does thaw, it releases 
potentially vast amounts of methane frozen in the 
mud and ice. Because methane is a potent green
house gas, this also accelerates global warming. 
Thus, one warming phenomenon feeds another, 
creating positive feedback cycles?'> 

These and other feedback cycles push us closer 
to a "tipping point": a point at which the accumu
lation of small changes in a steady state will force 
a change in that state that is sudden, significant, 
and usually irrevei-sible.26 In regard to climate, the 
tipping point will be reached when the gradual 
changes set in motion by hurning fossil fuels-I he 

accumulation of greenhouse gases, rising tempera
tures, and positi,·e feedback loops-overwhelm our 
ability to offset them. At that point, the momen-

tum of global wanning will become 
especially true of gradual phenom
ena such as the buildup of green
house gases in the at111osphe1·e. 
The global warming effects that we 
currently experience were set in mo
tion by greenhouse gases emitted 
over the past 250 ye.irs. By the same 
token, the greenhouse gases that 
we emit today might not affect us 
noticeably at the moment; they will 

Steps Lhal would 
pre-ol'nl jitrlher global 

warming include 
refJlacing coal-based 

generation of elettririlJ 
with dmn, rwn~jiJssil 
fuPl enngy sources. 

irreversible on a human time scale. 
Therefore, action must be taken now 
to prevent such a scenario. 

There a1·e two categories of ac
tion that must be taken in response 
to global warming: miti~ation and 
adaptation. Mitigation means pre
venting further global wanning; it 
encompasses steps that would slow 
and stop the emission of greenhouse 

manifest later-and, due to their 
persistence in the atmosphere and the substantial 
amount of heat absorbed by the oceans, will con
tinue to be felt for decades to millennia to come. 
This delay in the felt consequences of current ac
tions is known as "lag" in the climate systen1.~i 

The rise in average global temperatures has set 
in motion cycles of mutually reinforcing \\~drming 
events. Ont' examplt' i:- the mt>lting of polar ice. 

gasc-s.~7 Significanl forms ofmi1iga
tion include replacing coal-based generation of 
electricity with clean, non-fossil fuel energy sources 
such as wind and solar; substituting non-fossil fuels 
for the gas and diesel we burn in vehicles; and re
ducing the need for energy by achieving increases 
in energy efficiency and conservation. 

Adaptation refers to steps that would reduce 
vulnerability to the actual or expected negative 
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effects of climate change, such as building cities 
and healthcare infrastructure that can withstand 
extreme weather events, preparing emergency 
response plans, and developing drnnght-rcsistanl 
crops.28 With the effects of climate change ah·eady 
being felt, adaptation is necessary to protect vul
nerable people and nations. At the same time, as 
a societal response adaptation is insufficient. lfwe 
continue to emit large amounts of greenhouse gas
es, global warming will continue and its effects will 
intensify. Eventually the damage wrought by floods, 

Physicians for Soc ial Responsibility 

storms and sea le,·el rise, drought and desertifica
tion, disease and hunger, habitat destruction and 
human displacement will overcome our capacity to 
protect ourselves. While adaptalion measures arc 
necessary, focusing our energies there to protect 
public health is insufficient. Adaptation does not 
prevent the triggering of climate tipping points 
such as those described above. The true protection 
of health and oflife ultimately lies in prevention. 

Lag in the climate system, especially when 
considered in co1tju!1Ctio11 with positive teeclback 

CARBON CAPTURE AND SEQUESTRATION 

Carbon capture and sequestration (CCS) 
technology involves capturing the CO2 from 
coal emissions, compressing it until it forms a 
liquid, and transporting the liquid CO2 through 
pipelines to a geologically appropriate under
ground storage area where it would be stored 
("sequestered") permanently. 

Viewed through a public health lens, CCS 
poses several obstacles which would have to 
be resolved before it could be considered a 
viable option: 

Concentrated CO2 can be lethal. Concentrated 
CO

2 
can asphyxiate people, as demonstrated 

in 1986 by the spontaneous release of CO2 at 
Lake Nyos. Cameroon, that killed 1,700 people. 
Care must be taken to avoid pooling or leakage 
of CO2 during both transport and storage.29 

Permanent storage may not be possible. Stor

age would have to be leak-proof for geological 
periods of time.30 If at any point in time stored 
CO

2 
escaped into the atmosphere, it would 

contribute to global warming. If it were to leak 
into underground aquifers, it could dissolve 
and release contaminants such as arsenic, lead, 
mercury, and organic compounds, or could 
alter water acidity, affecting water quality.11 

CCS would perpetuate coal pollution. Dur-
ing the time that CCS technology is being 
developed and safety and liability issues are 

being addressed, carbon emissions from coal 
plants would continue unabated. Even if CCS 
technology were successful, it would sustain 
the dependence on coal for the generation of 
electricity, perpetuating the release of other 
pollutants into the atmosphere, including par· 
ticulates, sulfur dioxides, nitrogen oxides, and 
mercury, and contributing to the health-related 
problems associated with coal mining and 
the long-term storage of both pre- and post
combustion coal wastes. 

CCS would divert funds from clean energy. 
The cost of research, development. construc
tion, and implementation of CCS would be 
high.32 The pipelines alone, reaching from every 
coal-powered plant in the country to appropri
ate storage areas, would require the construc
tion of an extensive infrastructure system.33 

Funds spent on CCS development. construc
tion, and deployment would be unavailable for 

investment in clean, safe energy from non
carbon-based sources. 

Given the costs and difficulty of implement• 
ing CCS on a timeline and a scale that would 
effectively mitigate the heatth effects of global 
warming, the unreliability of permanent storage 
for geological periods of time, and the costs to 
health from coal's traditional pollutants, PSR 
has concluded that CCS is not a preferred op
tion for developing the nation's energy future. 
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loops and tipping points, has implications for our 
response to global warming. Even if CO

2 
emissions 

cease today, average global temperatures will con
tim1e to rise. Therefore, current readings of CO

2 

levels do not provide a full appraisal of the damage 
we have already inflicted on the climate system. 
This in turn means that we must be conservative in 
regard to future greenhouse gas emissions: Since 
the full impact of the emissions we have already re
leased have not yet been felt, we should be cautious 
in assuming that we can predict the impacts of 
additional emissions. 

The dynamics of climate change mean that 
we cannot take an unhurried approach to stop
ping global warming. We may be nearing climate 
tipping points; when we reach them, no human 
action or agency will be able to stop the climate 
change we will have set in motion. We must take 
action now, whik the-re- is s1ill time- to protc-ct 
health and wellabeing on the planet. 
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7. Policy Recommendations ■ ■ ■ ■ ■ ■ 

T
he U.S. is at a crossroads for determin
ing its future energy policy. While the 
U.S. relies heavily on coal for its energy 
needs, the health consequences of that 

reliance arc multiple and have widespread and 
damaging impact. Coal combustion contributes 
to diseases already affecting large portions of the 
U.S. population, including asthma, heart disease, 
and stroke, compounding m~jor public health 
challenges of our time. It interferes with hmg de
velopment, increases the risk of heart attacks, and 
compromises intellectual capacity. Coal pollutants 
affect all m~jor body organ systems and c;ont1 ilmte 
to four of the five leading causes of mortality in 
the U.S.: heart disease, cancer, stroke, and chronic 
lower respiratory diseases. Although it is difficult 
to ascertain the propol"lion of this disease burden 
that is attributable to coal combustion, even very 
modest contributions to these major causes of 
death are likely to have large effects at the popula
tion level, given high incidence rates. 

The health effects of coal are not limited to dis• 
eases caused by combustion byproducts. L"tilizing 
coal (or energy a lso harms human health through 
the processes of mining, washing, trnnsport, and 
post-combustion waste storage. ~oreover, coal 
combustion is the largest point-source emitter 
of CO2 in the U.S., contributing 10 the lmildup 
of greenhouse gases that causes global warming. 
Although global warming is often framed as an 
environmental problem, it is likely to have sig
nificant puhlic h('alth cons<"qu<"m.es on a global 
scale, including increases in heat stroke, diarrhea, 

malar ia , drowning, food shortages, mental health 
problems, and war. Many of these effects are al
ready apparent. Reducing our nation's dependence 
on coal is essential ifwe are to achieve the reduc
tions in carbon emissions ll<'<'cc;sa1·y to stave- off thc
~rnrst health effects of global warming. 

Based on that assessment, PSR finds it essential 
to translate our concern for human health into 
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recommendations for public policy. The first of 
those recommendations is that emissions of CO! 
be cut as deeply and as swiftly as possible, with the 
objcctivc ofrc<lncing CO

2 
lcvds in the atmosphere 

to 350 parts per million. The reduction of COt 
emissions, an urgent necessity for achieving satis• 
factory health outcomes, should be 

Physicians for Social Responsibility 

Finally, the nation must develop its capacity to 
generate electricity from clean, safe, renewable 
sources so that existing coal.fired power plants may 
he phased 0111 without diminatingjohs or compro• 
mising the nation's ability to meet its energy needs. 
In place of inv<:stment in coal (including subsidies 

for the extraction and combustion of 

A medicalZ}' dejt'risible 
enPrgy fJOlir.J must 

take into arcount the 
Jmblir health im/Jacts 
of roal whilP meeting 

pursued through two simultaneous 
strategies: 1) strong climate and en• 
ergy legislation that establishes hard 
caps 011 global warming pollutio11 
coming from coal plants; and 2) the 
Clean Air Act. Since its enactment, 
the Clean Air Act (CAA) as imple· 
mented by the EPA has been cffec• our nPed for PnPl"f!,)'-

coal and for capture of carbon and 
other pollutants), the C.S. should 
fund the improvement of energy effi
ciency, the expansion of conservation 
measures, and the research, develop, 
ment, and implementation of clean, 
safe, renev.-able energy sources such 
as wind energy, solar, and wave power. 

tive in reducing a wide variety of air 
pollutants, from nitrnus oxides to volatile organic 
compounds. CO2 and other greenhouse gases emit· 
ted by coal plants have been designated pollutants 
under the CAA. The EPA should be fully empow• 
ered to regulate these gases under the CAA so 
that coal's contribution to global warming can be 
brought to an cn<l. 

Secondly, PSR recommends that there be no 
new construction of coal.fired power plants, so as to 
avoid increasing health-endangering emissions of 
CO

2 
as well as criteria pollutants and hazardous air 

pollutants. CO
2 

emissions from coal could increase 
60% by 2030 if current plans to invest hundreds of 
billions of dollars in new and old coal. fired power 
plants are realized. Those emissions would push 
greenhouse gas levels e\·er higher, potentially reach
ing a tipping point at which we would face the most 
extreme health consequences of global w·<1rmi11g. 
For these reasons, PSR chapters across the nation 
have contributed to the effort to halt the permit• 
ting of new coal plants, adding the medical voice to 
licensing dclihcralions and helping to inOncnc:e a 
number of decisions not to construct new plants. 

The U.S. should dramatically reduce fossil fuel 
power plant emissions of sulfur dioxide and nitre, 
gen oxides so that all localities are in attainment for 
national ambient air quality standards. In addition, 
we should establish a standard, enforceable by the 
EPA and based on Maximum Achiev<1ble Control 
Technology, for mercury and othe1· ha1,ardou:; air 
pollutant emissions from electrical generation. 

These steps comprise a medi
cally defensible energy policy: one that takes into 
account the public health impacts of coal while 
meeting our need for energy. \o\'hcn our nation 
establishes a health-driven energy policy, one that 
replaces our dependence on coal with clean, safe 
alternatives, we will prevent deterioration of global 
public health c:.aused by global warming while reap, 
ing the rewards in improvements to respiratory, 
cardiovascular, and neurological health. 
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From: Andrew Rehn 
To: EPA PubHcHearinoeom: Ueberoff. Barb 
Cc:: Albert Ettinger: Cindy Skrukrud: Sabrina Hardenberoh: Jan thomas: cameron J Smith· Jane eoo;e· ~ 

eant1a.u; Jann.steohen@epa gay 
Subject: 
Date: 
Attac:hments: 

[External] IL0077666 Pond Creek Mine Post-Hearing Comments from PRN, SC, SAFE 
Friday, January 17, 2020 3:56:25 PM 
ILQ077666 post Hearing Comments PRN SC SAFE pdf 

Dear Ms. Lieberoff and other Illinois EPA officials; 

On behalf of Prairie Rivers Network, Sierra Club and Southern Illinoisans Against Fracturing 
Our Environment, attached are post-hearing comments regarding the proposed NPDES Pennit 
IL0077666 for the Pond Creek mine. As these comments will explain, the proposed permit 
plainly cannot be legally granted by the Illinois Environmental Protection Agency (IEPA) 
based on the current record. Please do not hesitate to reach out to us for further clarification_ 

In 4 emails following this one, I will be including the exhibits to this comment letter. Please 
include those in the record with this submission. 

Thank you, 
Andrew 

Andrew Rehn 
Waler Resources Engineer, Prairie Rivers Network 
1605 South State St, Suite I, Champaign, IL 61820 

tel: 217.344.2371 X 8208 
www prairieavers ori: 
raccbook ill'.illi:r 
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I 
downstream water bodies and would use these waters more frequently were they not affected 
by pollution from this facility and other sources. Our members are threatened by the proposed 
degradation of the Big Muddy, Pond Creek and other downstream and adjacent waters. Our 

members and others rely on clean waters in the Big Muddy watershed for activities including 
hunting, recreational fishing, commercial fishing, trapping, paddling, boating, birdwatching and 
other wildlife viewing. 

2 

Southern Illinoisans Against Fracturing Our Environment (SAFE) is an organization based in 
Southernmost Illinois and has members who live adjacent to the Big Muddy River, and who 
enjoy kayaking, canoeing, and birdwatching along the river. Members living next to the river 

experience issues with flooding of the Big Muddy with regularly occurring precipitation events as 
we did last weekend, January 11 when 4-5" pushed flood waters into the back yard of members' 
homes. Numerous SAFE members were present at the IEPA hearing on December 18, 2019, 
including Jan Thomas, Cameron Smith, Tabitha Tripp, and Tenney Naumer. 

Legal Overview 

The hearing and documents obtained through the Illinois Freedom of Information Act (FOIA) 
disclosed that the permit cannot be legally granted under 35 Ill. Adm. Code 302.102, 302.105, 
304.105, 309.141 (a) and (d), 309.143(a) and 309.146 because the draft permit as written does 
not ensure compliance with Illinois water standards or permitting rules and would violate at least 
the following applicable regulations: 

• 35 Ill. Adm. Code 302.105{a) (Tier 1 antidegradation) by allowing increased discharges 
of chloride, sulfate, total suspended solids and other pollutants that will adversely affect 
existing uses of the Big Muddy River and Pond Creek and other creeks in the area. 
Among the ways in which existing uses will be impacted will be through chemical and 
biological processes resulting from allowed discharges that will cause increased methyl 

mercury, increased phosphorus, increased cyanobacteria and decreased dissolved 
oxygen (DO) in the water column. Damage to existing uses may also occur through 
damage to creeks not receiving discharges from the mine but that may be affected in 
quality from reduced stream flow caused by groundwater moving downward to fill areas 
vacated by groundwater filling the mine. 

• 35111. Adm. Code 304.105, and 309.141(d) and 309.143 by increasing the levels of 
methyl mercury and phosphorus, decreasing DO levels, and causing violations of 
narrative standards in the Big Muddy. The Big Muddy is already listed as impaired by 
methyl mercury, low DO and TSS in the receiving segment and numerous downstream 
segments and as potentially impaired by phosphorus. 

• 35 Ill. Adm. Code 302.105(c) (Tier 2 antidegradation) by allowing new discharges to the 
Big Muddy River and Pond Creek that are not necessary to accommodate important 
social or economic development but, on the contrary, will harm social and economic 
development by further wedding the local economy to an industry without a long term 
future and a company likely to leave the community with a large environmental hazard 

Comment of Sierra Club, PRN and SAFE on IL0077666, Notice No. 7516c - Williamson Energy, LLC 
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Barb Lieberoff, Mail Code #5 
Re: Pond Creek Mine NPDES 
Illinois Environmental Protection Agency 
1021 North Grand Avenue East 

P.O. Box 19276 
Springfield, IL 62794-9276 

Sent via email to epa.pub1ichearingcom@illinois.gov 

Re: NPDES Permit No. IL0077666, Notice 7516c-Williamson Energy, LLC 

Dear Ms. Lieberoff and other Illinois EPA officials; 

January 17, 2020 

The proposed permit plainly cannot be legally granted by the Illinois Environmental Protection 
Agency (IEPA) based on the current record. Further, any attempt to remedy the grossly 

defective draft permit and permit record with new documents or a revised permit cannot be 
allowed to result in a new permit being issued without re-noticing the revised permit and 
allowing a further public hearing based on a properly supported public notice and 

antidegradation analysis. 

As shown at the public hearing held December 18, 2019, and confirmed by the comments and 
science submitted with this written comment including the attached comments of Dr. Matthew 
Baker (Ex. A) and Dr. JoAnn Burkholder (Ex. B), the permit would allow substantial harm to the 

environment and its issuance would violate numerous provisions of law. 

Commenting Organizations 

This letter includes the post-hearing comments of Prairie Rivers Network, Sierra Club and 

Southern Illinoisans Against Fracturing Our Environment (SAFE). 

Prairie Rivers Network (PRN) works to protect water, heal land, and inspire change and their 
energy program works to reduce the impact of coal on rivers and groundwater across the state. 

PRN has 1200 members, including members who live near and use the Big Muddy River 
watershed and downstream areas for fishing, paddling, birdwatching, and other recreational 
activities. Amanda Pankau, staff member of Prairie Rivers Network, attended the hearing and 

gave testimony and asked clarifying questions. 

Sierra Club has 100,000 members and supporters across Illinois who seek to restore and 
protect a clean and healthy environment for all residents of Illinois. Sierra Club members 
attended the hearing and gave testimony, including Lucia Amorelli, Jean Sellar, Jane Cogie, 

Connie Schmidt, Barbara McKasson, and Albert Ettinger. Our members are affected by 
pollutant discharges into Pond Creek, the Pond Creek tributary, the Big Muddy River and 
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that will have to be cleaned up with public funds. Neighbors of the mine will continue to 
be harmed by the mining operations. Further, the mining of c~al, to the extent it occurs 
and the coal is burned in China or elsewhere, will harm the local economy (and the world 
economy) by increasing the emission of greenhouse gases. 

• 35111. Adm. Code 302.105(a), 35111. Adm. Code 304.105, and 309.141(d), 309.143, 
and 309.146 by allowing a mixing zone that (the misrepresentations made in the record 

by the applicant notwithstanding) will in fact result in violations of applicable water quality 
standards outside the mixing zone by allowing increased discharges subject to 
implementation of a complex dilution and monitoring formula by an applicant that has 
proven itself utterly incapable of complying with the limits and reporting requirements of 
its current relatively simple permit and by allowing a mixing zone in Pond Creek where 
no dilution is available. 

• 35111. Adm. Code 302.102(a), 302.105(a), 35111. Adm. Code 304.105, and 309.141(d) 
and 309.143 by failing to protect mussels. 

• 35 Ill. Adm. Code 146 by failing to require monitoring adequate to determine compliance 
with the complex dilution scheme contemplated by the permit. 

• 35111. Adm. Code 302.102, 302.105(a), 35111. Adm. Code 304.105, and 309.141(d) 
and 309.143 because the reasonable potential test on which the public document relies 
was not properly performed at least with regard to mercury, copper, iron, nickel, and 
selenium. It appears that cadmium and manganese have also not been tested properly. 

• 35111. Adm. Code 302.102, 302.105(a), 35111. Adm. Code 304.105, and 309.141(d) 
and 309.143 because the testing done for mercury was not done with sufficient 
sensitivity to determine whether there is a reasonable potential for the discharge to 

cause or contribute to violations of the applicable 12 ng/L water quality standard (35 
Ill.Adm.Code 302.208(f)). 1 

I. Tier 1 Antidegradation ~ Existing uses are not being Protected in Violation of 35 
Ill.Adm.Code 302.105(a). 

The discharger purports to be establishing a complex scheme to prevent violations of 
Illinois water quality standards outside the mixing zone for numerous pollutants, but the scheme 
for meeting the standard is unlikely to be implemented and the criteria are not protective of 
existing uses as to numerous pollutants. The segment of the Big Muddy where the proposed 
discharge will be located is designated as impaired for Aquatic Life, Fish Consumption and 

Primary Contact Recreation. However, fishing occurs in the Big Muddy and over ten thousand 
pounds of fish are caught from the river each year, according to IDNR data (Ex. I) 

In particular, the permit is not protective of existing uses because the impact of the increased 
chloride, conductivity, sulfate, total suspended solids (TSS), copper, iron, manganese, and 
nickel has not been properly considered and the cumulative effect of the increased 

1 415 ILCS 5/11 and the Illinois Pollution Control Board regulations require that IEPA "ensure" that every 
NPDES permit prevent discharges of pollutants that have a reasonable potential of violating any Illinois 
water quality standard. Prairie Rivers Network v. Illinois PCB 2016 IL App (1st) 150971 par. 26. 

Comment of Sierra Club. PRN and SAFE on IL0077666, Notice No. 7516c - Williamson Energy, LLC 
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concentrations of all of these pollutants together has been totally ignored.2 Further, the 
background levels of chloride have not been properly stated and the amount of acidity and other 
pollutants that will enter the waters is not being properly monitored. 

The reality is that the permittee intends to continuously discharge at the maximum allowable 
flow rate in order to get rid of all the saline groundwater pouring into the mine. Their own report 
admits this.3 This is also shown through estimating how much discharge could have been 
received by the Big Muddy based on the historical flow record. The mine estimates that, 
currently, 2.7 million gallons per day of mine water will need to be pumped out, and this could 
increase up to 3.5 mgd. 4 Assuming that the chloride concentrations reach levels similar to those 

seen at Sugar Camp mine, as is anticipated, 5 the load that the Big Muddy could carry without 
violating the 500 mg/L chloride standard at the edge of the mixing zone would range from 1.8 to 
4.7 mgd, based on historical flow records.6 On the low end of that range (drier years), when the 
Big Muddy could only take an average daily discharge of 1.8 mgd from the mine, the river would 
not have been able to assimilate the entire 2.7 mgd of mine waste without violating water quality 
standards (which, again, could increase to 3.5 mgd in the future). This means that the mine 

would be discharging at its limit the whole year. Even at the high flow end of this estimate, 
where the Big Muddy could supposedly assimilate 4.7 mgd, the mine would still be often be 
pumping near the limit. The flow limitations from the mixing equation, then, are not some 
theoretical maximum that the mine might hit. The mine will be operating at this limit nearly all the 
time when the infiltrating.groundwater reaches anticipated levels. 7 

Continual discharge at maximum levels would raise the background chloride concentrations of 
the Big Muddy downstream to higher levels. A crude approximation, assuming the applicant can 
meet the limit of 500 mg/L Chloride in ¼ of the river for mixing, shows that the chloride levels in 
the river would increase as follows: 

Background Concentration: 108 mg/L starting level 
Mix with Sugar Camp: 0.25 * 500 mg/L + 0.75 * 108 mg/L = 206 mg/L 
Mix with Pond Creek: 0.25 * 500 mg/L + 0.75 * 206 mg/L = 280 mg/L 

2 The limits of the testing and the sensitivity of the testing methods is such that increased loading of a 
number of other pollutants is probable. 
3 Conceptual Diffuser Design: "The controlled low-flow periods have in the past extended for more than a 
year. The Mine cannot hold water for that long of a period. At the same time, the Mine cannot discharge 
the full amount of water that it needs to at the low flow condition. The solution is to discharge some water 
all of the time, increasing the discharge as conditions allow." page 6-1 
4 Anti-degradation Assessment Pond Creek No. 1 Mine ((November 18, 2016) ("Anti-degradation 
Assessment") pg 16 
5 Conceptual Diffuser Design page vii 
6 Conceptual Diffuser Design page viii 
7 Indeed, the diffuser design document states "The controlled low-flow periods have in the past extended 
for more than a year. The Mine cannot hold water for that long of a period. At the same time, the Mine 
cannot discharge the full amount of water that it needs to at the low flow condition. The solution is to 
discharge some water all of the time, increasing the discharge as conditions allow.· 

Comment of Sierra Club, PRN and SAFE on IL0077666, Notice No. 7516c - Williamson Energy, LLC 
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In other words, the entire Big Muddy downstream would be forced to sustain concentrations 
above the United States Environmental Protection Agency (U.S. EPA) recommended chronic 

chloride standard of 230 mg/L, which recent science shows is not adequate to protect aquatic 

life (see infra), and any additional downstream discharge of chloride would push the Big Muddy 
further beyond the current outdated and insufficiently stringent U.S. EPA recommended criteria.8 

A. Increased loadings of chloride will harm existing uses. 

The applicant purports that it will establish a complex scheme for prevention of violation 
of the Illinois 500 mg/L acute chloride standard. However, it appears that the permit applicant 

does not intend to monitor directly for chloride in either the discharge or the Big Muddy River 
but, rather, will be estimating chloride levels from conductivity data. Problems with the 
correlation are discussed in Section V below. 

Considering just the direct effects of chloride alone, there are at least four fatal problems that 
preclude granting the permit under 302.1 0S(a) and numerous other provisions of law. 

First, the monitoring proposed is not properly spelled out or enforceable and the applicant 

intends to monitor conductivity rather than chloride directly. The levels of chloride present given 
a particular level of conductivity varies from place to place and time to time as was admitted by 
the Agency during the hearing. See also, Comment of Dr. Burkholder (Ex. B, p.6). Thus, the 

permit applicant has not presented any sound methodology for making a reasonable estimate of 
chloride levels with the equipment that it plans to use. Moreover, as will be discussed further in 
Section V below, it is apparent that this discharger, which has committed numerous permit 
violations as well as violations of reporting requirements, is utterly incapable of implementing 
the complex monitoring and discharging scheme it pretends that it will utilize. 

Second, the available data indicates that for the Antidegradation Assessment the applicant and 
IEPA are using an estimate of the background level of chloride that is lower than that shown by 

the available data. The current antidegradation assessment prepared by the mine notes that the 
90th percentile background level of Chloride is 30 mg/L,9 and the report states this number 
comes from Illinois EPA. An evaluation of available chloride data just upstream of the proposed 

discharge shows that a proper Antidegradation assessment would include an updated 90th 
percentile background for chloride. The last five years of water quality data from the Big Muddy 
at Plumfield (segment N-11) just north of the proposed discharge point show that the 90th 
percentile chloride concentration is greater than 103 mg/L. See also, Comment of Dr. Baker (Ex. 
A, p.3). 

Further, the entire scheme assumes without evidence that all of the chloride discharged into the 
Big Muddy will flow downstream without any adverse impact and that no chloride will be stored 

8 The U.S. EPA chronic water quality standard for chloride is contained in Ambient Water Quality Criteria 
for Chloride - 1988 EPA 440/5-88-001 (February 1988) available on the U.S. EPA website. 
9 Antidegradation Analysis page 12 (pdf 13) 

Comment of Sierra Club, PRN and SAFE on IL0077666, Notice No. 7516c - Williamson Energy, LLC · 
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in groundwater, side channels, sediment or biota to re-emerge into the river at a later time when 
the applicant under its scheme may be discharging chloride at a higher rate than would be 
allowed. If a portion of the high chloride discharged during high-flow periods is still present in 
the system when flows decrease, violations of the 500 mg/L acute standard can be expected. 
See also Comment of Dr. Burkholder on the chemical interactions between the overlying water 

and stream sediments (Ex. B, p.5). 

Still further, it is clear that the Illinois 500 mg/L chloride standard is not protective of existing 
uses against chronic toxicity especially during warm weather. As was discussed by Professor 
David Soucek of the University of Illinois in IPCB 18-32, the entire record of which is 
incorporated by reference in opposition to this permit. A properly protective chronic standard 
adjusted to account for the water temperature and hardness factors that may be present during 
the proposed discharges would require prohibiting discharges that would cause chronic levels in 
the Big Muddy to exceed the levels indicated as safe by Dr. Soucek's studies and the studies on 
which he relied (Ex. C). 

B. Impact of increased and high conductivity has not been assessed. 

There is abundant scientific evidence to suggest that total conductivity itself is a 
parameter that may affect existing uses. See Comment of Dr. Baker (Ex. A, p.3). This was 
further documented in the Draft Field Based Methods for Developing Aquatic Life Criteria (U.S. 
EPA 2016) (Ex. D). Neither the applicant nor IEPA have apparently given any thought as to how 
increased conductivity might affect existing uses in Pond Creek or the Big Muddy River. The 

available evidence indicates that harm to existing uses wilt occur. 

C. Increased chloride and sulfate will increase toxic mercury levels. 

It is well established that the Big Muddy is already impaired by methyl-mercury pollution 
and that increased chloride in a water body will increase the level of mercury released from the 
sediments in a water body that will take toxic forms (methyl-mercury and others). See Illinois 
303(d) list10

; Comments of Dr. Burkholder (Ex. B, pp. 1-2); and Hearing Transcript (Barb 
McKasson at p.110-111 ). Accordingly, the permit would allow increased impairment of existing 
uses, harm public health and commercial fishing, as well as violate other provisions of Illinois 

Law to be discussed below. 

Moreover, as discussed in Section Ill below, potential mercury levels in the discharge have not 
been tested using sufficiently sensitive methods or using a proper reasonable potential analysis. 

1° Currently available at: 
https://www2.illinois.gov/epa/topicslwater-guality/watershed-managemenUtmdls/Pages/303d-list.aspx 

Comment of Sierra Club, PRN and SAFE on IL0077666, Notice No. 7516c -Williamson Energy, LLC 
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D. The effects of increased sulfate, TSS, copper, iron, cadmium, selenium, hydrogen 
sulfide, acidity, and nickel on existing uses have not been properly determined 

7 

No effort has been made to properly estimate the high levels of these pollutants that may 
occur in the discharge under the USEPA Technical Support Document EPA/505/2-90-001, 
PB91-127415 (March 1991)11

. The fact that the applicant has chosen to take very few samples 

is no excuse for not using the proper multipliers needed to determine the potential levels of 
those pollutants. See Illinois EPA v. Illinois PCB, 386 Ill. App. 3d 375, 387 (Ill. App. 2008).12 

Further, the potential for the discharge to cause the creation of toxic hydrogen sulfide must be 
considered given the increase in sulfate that would be allowed in this permit. See Comment of 
Dr. Burkholder (Ex. B, p. 5). Still further, the increased toxicity in the mixing zone will have the 
effect of increasing biological oxygen demand and, thus, increasing the existing violation of the 
DO standard in violation of 302.105(a) and the other cited regulations that prohibit allowing a 

discharge that will cause or contribute to violations of state water quality standards. See also, 40 
CFR 122.44(d) and Comment of Dr. Burkholder (Ex. B, p.4) 

Still further, it appears that levels of extreme acidity may be found in the discharge as shown by 
the discharge monitoring report for Outfall 7 in September 2016, June 2017, December 2017, 
March 2018 for low pH, and at Outfall 8 in September 2016, June 2017, and December 2017 for 
low pH (Ex. F). The Big Muddy is already impaired by low pH. Given these problems with low 
pH discharges, we question why the Agency is permitting outfalls 006, 007 and 008 as acid 
mine drainage. IEPA cannot grant a permit unless the proposed discharge will not increase the 
existing pH impairment. 

E. The cumulative effects of all the increased pollutants and the effects of existing 
low dissolved oxygen conditions and other stressors must be considered. 

Any proper analysis of the potential effect of the proposed discharge would consider the 
cumulative effects of all of the pollutants and stresses that it is proposed to increase together 
and in the context of the fact that the Big Muddy River is already plagued by dissolved oxygen 
levels that regularly fall below applicable Illinois water quality standards. The proposed 
discharge is very likely to exacerbate the existing aquatic life impairment. See comment of Dr. 
Baker (Ex. A, p.3) and comment of Dr. Burkholder (Ex. B, p.6-7). 

F. IEPA must consider the effects of the proposed discharges on Pond Creek and on 
other creeks in the vicinity of the mine. 

11 Currently available at: https·IIWww3,epa,gay/nod&Slpubslowm0264 pdf 
12 IEPA in 2016 did a reasonable potential analysis of some of the outfalls based in each case on one 
sample (Ex. E). Reasonable potential was found at one or more outfalls for cadmium, copper, nickel, 
mercury, and silver. Cadmium was found at levels above the acute standard in numerous outfalls. 
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IEPA must also determine the potential effect of allowing this discharge on creeks in the 
area of the mine, the existing uses of which may be affected by drawdowns of groundwater and 
surface waters that may be connected to the saline aquifer the mine is now draining. 

G. The permit makes no assessment of the effect of the discharge on mussels. 

The permit and the antidegradation assessment make no attempt to address impacts to 
mussels or even assess if mussels are present in the area, despite clear direction that Illinois' · 
antidegradation policy calls for the maintenance and protection of existing uses, including the 
prevention of a shift from pollution-sensitive to more pollution-tolerant community and the loss of 

species diversity (Section 302.105(a)(1 )). Sensitive mussels have been shown to be killed in 
chloride/sulfate mixtures when sulfate is much lower than what would be allowed in the permit.13 

13 Freshwater mussels are one of the most imperiled groups of organisms. Nearly 70 percent of these 
species are designated either as threatened, endangered or in decline {Williams, JO, ML Warren, KS 
Cummings, JL Harris, RJ Neves. 1993. Conservation status of freshwater mussels of the United States 
and Canada. Fisheries 18, 6-22.) Recent studies have shown that for some contaminants, freshwater 
mussel glochidia and juveniles are more sensitive than standard test organisms, leading to concerns that 
U.S.EPA chronic criteria, which are 230 mg/L, do not adequately protect freshwater mussels Wang, N., 
CD Ivey, RA Dorman, CG Ingersoll, J Steevens, EJ Hammer, CR Bauer, and DR Mount. 2018b. Acute 
toxicity of sodium chloride and potassium chloride to a unionid mussel (Lampsilis siliquoidea) in water 
exposures. Environmental Toxicology and Chemistry. First published: 19 June 2018, 
https://doi.org/10.1002/etc.4206. Wang, N., JL Kunz, RA Dorman, CG Ingersoll, JA Steevens, EJ 
Hammer, and CR Bauer. 2018a. Evaluation of chronic toxicity of sodium chloride or potassium chloride to 
a unionid mussel (Lampsilis siliquoidea) in water exposures using standard and refined toxicity testing 
methods. Environmental Toxicology and Chemistry. 21 Aug. 2018, https://doi.orq/1 0.1002/etc.4258, 

In Gillis, PL. 2011. Assessing the toxicity of sodium chloride to the glochidia of freshwater mussels: 
implications for salinization of surface waters. Environmental Pollution 159: 1702-108, it is pointed out that 
for glochidia, the end point for studies of acute chloride toxicity is not death, but loss of ability to attach to 
a host species, which is necessary for their survival, and renders them "effectively dead." In their study of 
acute chloride toxicity of Fatmucket, Lampsilis siliquoidea, juveniles and glochidia, Wang et al. (2018b) 
state that including their more recent mussel data in the toxicity database would "likely lower the [USEPA 
Water Quality Criteria 230 mg/L) and (Water Quality Standards] for [Chlorides)." Wang et al {2018a) made 
a similar statement in their study of the chronic chloride toxicity of the Fat Mucket, in which they state 
"inclusion of the data from the present study and recent publications to update the national chronic water 
quality criterion or Iowa chronic water quality standard would likely tower the criterion or standard." 

A study by the Great Lakes Environmental Center (GLEC) and the Illinois Natural History Survey (INHS) 
tested the acute toxicity of chloride to four freshwater invertebrate species including a species of fingernail 
clam, Sphaerium simile. GLEC and INHS found that "[f]ingernail clams are approximately 5.6 times more 
acutely sensitive to chloride at 50 and 200 mg/L total hardness than tubificid worms, and approximately 
2.7 to 4.2 times more sensitive than the snail" USEPA. 2008. Final Draft Report. Acute toxicity of chloride 
to select freshwater invertebrates. Prepared for the USEPA by Great Lakes Environmental Center and 
Illinois Natural History Survey. 28 Oct. 2008. 
(footnote continues on following page) 
(footnote 13 continued) In terms of chronic long-term effects on invertebrate assemblages, in Wallace, 
AM and RG Biastoch. 2016. Detecting changes in the benthic invertebrate community in response to 
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Also see Comment of Dr. Burkholder (Ex. B, p.7). A 2012 study of mussels in the Big Muddy by 
the Illinois Natural History Survey (Ex. G) found their presence in nearly all of the nearby 
tributaries in the Big Muddy, which likely indicates that they are present in the main stem of the 
river (however, the main stem was too deep for the Survey staff to assess at the time of their 
study). If mussels are found, harming those mussels would be improper as a forbidden impact 
on existing uses (35 Ill.Adm.Code 302, 105(a)(1)). Worse, this particular permit proposes a flow 

that will discharge and mix at the bottom of the river first, subjecting any mussel bed there to the 
highest of chloride concentrations. 

The permit cannot be issued if the presence of mussels has not been assessed. 

II. Tier 2 Antidegradation - The permit violates 35111. Adm. Code 302.105(c) because the 
new discharges have not been shown to be necessary to accommodate important 
social and economic development and the record establishes that the new discharges 
would be socially and economically destructive. 

The Anti-degradation Assessment filed by the applicant relies on a number of patently 
false statements regarding the need for and future of the coal industry and completely fails to 
consider anything but the alleged benefits of keeping the mine open. In fact, the benefits are 
extremely unlikely to be realized while the damage to be done to the environment and the local 
economy is deadly certain. 

A. Workforce analysis ignores the applicant's financial perils. 

The applicant's claims regarding future jobs and need for the coal are wildly inaccurate. 
There is no reason to believe the applicant will continue to operate for long, even if it receives 
this destructive permit. As explained at the hearing, stock prices of the applicant and related 

companies such as Foresight Energy have crashed. In 2019, eight major coal mining 
companies, including Murray Energy, filed for bankruptcy. The January 14, 2020, U.S. Energy 
Information Administration Short-Term Energy Outlook forecasts that coal production will reach 
a four-decade low in 2020, stating that coal-fired power plant retirements, electricity from lower 
coast natural gas and new renewables, and declining exports are expected.14 Indeed, the whole 
Southern Illinois coal industry is in a downward spiral. Recent analysis from the Institute for 
Energy Economics and Financial Analysis reports that "Illinois Basin's coal industry is entering a 
period of structural decline," and "within the next 20 years, virtually all of the U.S. coal-fired 

increasing chloride in streams in Toronto, Canada. Freshwater Science 35(1): 353-63, it is found that in 
streams in Toronto, Canada, the macroinvertebrate community demonstrated the most taxa changes 
(declining frequency and ?lbundance oftaxa sensitive to chloride and increasing frequency and 
abundance of taxa tolerant of chloride) at a threshold of approximately 50 to 90 mg CI-/L. The authors 
point out that this is below the Canadian Water Quality Guideline of 120 mg CI-/L for chronic exposure 
and suggest that chloride may be having nonlethal effects on the benthic macroinvertebrate communities 
in the Toronto, Ontario region. 
14 "SHORT-TERM ENERGY OUTLOOK," US Energy Information Administration, accessed on 1/14/20: 
https://www.eia.gov/outlooks/steo/report/coal.php 
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plants that currently buy the basin's coal will be either retired or little used, the result of an 

economic and technologically driven energy transition in the electric power industry that favors 

lower-cost and cleaner alternatives." (Ex. H) 

The insinuation in the Do Not Mine alternative that Illinois power plants are reliant on Illinois coal 

is false, as few power plants in Illinois actually burn Illinois coal, and most Illinois coal is shipped 

out of state. The absurd idea that 4. 7 million American homes would go dark without this mine is 

untrue, and ignores the reality that coal is more expensive than other generation sources and 

that Illinois is a huge exporter of energy - so we have some to spare. What is proposed here, 

then, is to sacrifice the Illinois environment and economy, produce more toxic coal ash, and 

pump more CO2 and other co-pollutants into the atmosphere so that foreign countries can buy 

cheaper coal with which to pollute the atmosphere. 

While the claimed benefits are illusory and, to the extent they exist, may continue for only a 

certain window of time, the probable social and economic results of granting this permit can 

leave massive public costs and have clearly damaging impacts to the long-term social and 

economic well-being of the area. These costs have not been taken into account. 

Workers will continue to face uncertainty over employment and benefits. The United Mine 

Workers of America website is following the Murray Energy bankruptcy proceedings and has 

posted that existing employment agreements can be changed by who owns the mine after 
bankruptcy proceedings. While Mr. Murray exited his company as CEO, having paid himself $14 

million in 2019 before declaring bankruptcy, mine workers face an unknown future regarding 

their employment, health and retirement benefits. There is every reason to believe miners will 

be cheated, as were miners at the Blackjewel Mine, where the miners, in an act of protest, had 

to resort to blockading a train carrying coal, 15 and similar protests have begun in Kentucky 

against Quest Energy.16 The miners at Blackjewel eventually got their pay, but only after taking 

organized action against the company. Regarding health benefits, in November, 2019, Murray 

Energy owed $155 million to the Black Lung Trust fund, but was offering to pay only $1.1 

million.17 

Williamson Energy LLC, a subsidiary of Foresight Energy GP LLC, has 80% holdings by Murray 

and 20% from the Cline Group. Foresight stocks are 6 cents a share as of January 15, 2020. 

Murray Energy announced Chapter 11 Bankruptcy on October 29, 2019, claiming $2. 7 billion in 

15 "Blackjewel Coal Miners to Get Millions in Back Pay After Train Blockade" New York Times, 1/17/20, 
https://www, nytimes. com/2019/10/24/us/blackjewel-coal-m iners. html 
16 Kentucky miners block coal train in protest for pay,• NBC News, 1115/20 
https://www, nbcnews. com/news/us-news/kentucky-miners-block-coal-train-protest-pay-n 1116096 
17 "Black Lung Trust Fund Likely Burdened by Murray Bankruptcy," WFPL, 11120/19, 
https://wfpl.org/black-lung-trust-fund-likely-burdened-by-murray-bankruptcy/ 
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debt and more than $8 billion in actual or potential liabilities including worker pensions and 
health care.18 
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In December, 2019, Congress passed the American Miners Act as part of federal spending 

legislation approved before year end to avoid a government shut-down. The Act will put pension 
and healthcare costs for approximately 120,000 union mine workers under federal payment via 
funds taken out of the Abandoned Mine Lands (AML) reclamation fund. The fund was intended 
to pay for environmental degradation and hazards left in the 200 years of coal mining across the 
United States before U.S. laws were established but now will be used in large part to pay for 
miner pensions and healthcare with the result that the Illinois taxpayer can be expected to pay 
the clean up cost of the mines. 19 

The trajectory of the coal industry is clear. As of November 2019, 48% of the Fortune 500 and 

63% of the Fortune 100 are vowing to cut their greenhouse gases by increasing their use of 
green energy and improving their energy efficiencies.20 BlackRock, the world's largest money 
manager with $7 trillion in assets, announced it will make sustainability and climate risks key 
tenets of its investing strategy and exit investments in thermal coal, along with other actions"21 

B. Flooding 

The negative economic effects of discharge on flooding in Big Muddy must also be 
weighed on the scale. While a demonstration has been attempted to show that the increased 
discharges to be caused by the proposal would not be large, even small increases cannot be 

discarded as insignificant when there are already flooding problems that will be increased. 
Obviously, nearly every individual source of floodwater can claim that, considered in isolation, it 
is insignificant. It is in the very nature of flooding that it is the result of large numbers of small 
factors that collectively lead to disaster. See Galloway Report on 1993 Flood (Ex. J, p.94). Due 
to climate change, it is already a given that "extreme weather events will become more frequent 
and intense,"22 including the frequency of flooding.23 

18 "Coal Producer Murray Energy Files for Bankruptcy," The Columbus Dispatch, 10/29/19 
https://www.dispatch.com/bu siness/20191029/coal-producer-murray-energy-fites-for-bankruptcy 
19 See also, Macey, Joshua and Salovaara, Jackson, Bankruptcy as Bailout, Stanford Law Review, Vol 
71, p. 879 (April 2019) available at 
https://review .law. stanford. edu/wp-content/u ploads/sites/3/2019/04/Macey-Salovaara-71-Stan. -L.-Rev. -8 7 
9.pdf 
20 "Bankruptcy of Coal Giant Murray Energy Is a Turning Point for Renewable Power," Forbes, 11/3/19 
https://www.forbes.com/sites/kensilverstein/2019/11 /03/m u rray-en e rgys-bank ruptcy-dovetail s-with-the-ris 
e-of-tesla-and-new-energy/ 
21 "BlackRock Makes Climate Change Central to Its Investment Strategy," Washington Post, 1/14/20 
https://www.washingtonpost.com/business/2020/01/14/blackrock-letter-climate-change/ 
22 United States Global Change Research Program, "Fourth National Climate Assessment Volume I" 
(2017). See also United States Global Change Research Program, "Fourth National Climate Assessment 
Volume II" (2018). 
23 "Changing climate is likely to increase the frequency of floods in Illinois. Over the last half century, 
average annual precipitation in most of the Midwest has increased by 5 to 10 percent. But rainfall during 
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Further, increased salinity and other pollutants in Big Muddy floodwaters will increase damage 
done by flooding to farm fields, golf courses, and other facilities that are flooded. 

C. Climate Change 

Mining and burning coal pursuant to the proposed permit would itself be destructive of 
the environment and economy because coal extracted from this mine will cause increased 
emissions of climate-warming greenhouse gases. 'Transformations in the energy 
sector-including the displacement of coal by natural gas and increased deployment of 
renewable energy-along with policy actions at the national, regional, state, and local levels are 
reducing greenhouse gas emissions in the United States."24 

We are in a climate change emergency. The earth has warmed by 1°C from 1901, the warmest 
in modern civilization, and warming is projected to reach 1.5°C between 2030-2050 under all 
best case scenarios.25 "[H]uman activities, especially emissions of greenhouse gases, are the 
dominant cause" of record-breaking, climate-related weather extremes in recent years?' 
Catastrophic climate change will occur if global warming exceeds 1.5°C, yet to stay under 1.5°C 
warming, greenhouse gas emissions must be reduced 45% from 2010 levels by 2030, and 
reach net zero by 2050. With current global emissions, earth currently is on track to reach 3°C 

global warming by 2100. 

With most of Illinois at 1°F warming as of 2016,27 permitting the Pond Creek mine not only would 

be unconscionable, it would go against Illinois law and policy. The Illinois Constitution provides 
as a state public policy the duty of each person "to provide and maintain a healthful environment 

for the benefit of this and future generations."28 Illinois further provides individual rights to a 
"healthful environment" and individual enforcement "against any party, governmental or private." 
29 

the four wettest days of the year has increased about 35 percent, and the amount of water flowing in most 
streams during the worst flood of the year has increased by more than 20 percent. During the next 
century, spring rainfall and average precipitation are likely to increase, and severe rainstorms are likely to 
intensify. Each of these factors will tend to further increase the risk of flooding." United States 
Environmental Protection Agency, "What climate change means for Illinois" (Aug. 2016). 
24 United States Global Change Research Program, "Summary Findings, Fourth National Climate 
Assessment Volume II" at Section 4 (2018). 
25 Intergovernmental Panel on Climate Change, "Special Report on Global Warming of 1.5 °C" (2018). 
26 United States Global Change Research Program. "Fourth National Climate Assessment Volume I" 
(2017). See also United States Global Change Research Program, "Fourth National Climate Assessment 
Volume It" (2018). 
27 United States Environmental Protection Agency, What climate change means for llljnois (2016). See 
also Fourth National Climate Assessment Volume II at Chapter 21: Midwest (2018). 
28 Illinois Constitution Article XI. 
29 Illinois Constitution Article XI. 
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Supporting a stable and sustainable economy requires good stewardship of the environment. 
Absent unprecedented efforts, climate change will increase losses in infrastructure and 
property, and slow economic growth.30 Any temporary economic growth would be outweighed 
irrevocably by short- and long-term climate change consequences. 

D. Economic impacts on neighbors and land of long wall mining at site 

13 

The Pond Creek mine is a longwall mine. This is a highly automated and high extraction 
form of coal mining, taking out nearly the entire coal seam, with room and pillar mining done 
only for access corridors to the longwall panels. Once the longwall equipment is removed, the 

ground subsides unevenly, often by the depth of the coal seam that was removed. This has 
permanent, earthquake-like impacts on the ground surface in the land permitted for mining, 
referred to as the shadow area. The original Williamson Energy application to IDNR for this mine 

stated on page 280 that, "High extraction mining in the proposed shadow area can be expected 
to cause considerable surface subsidence." What were once flat farm fields may become 
uneven and drainage systems farmers have worked decades to improve often have to be 

replaced. Local property owners face dewatering of their ponds, private wells, or flooding in 
areas that previously were not a problem due to the geologic changes from the longwall void 
underground and surface land subsidence. Surface stream flow can be disrupted. While the 
mines are to restore what is economically and technologically feasible, it is highly questionable 
that the full impacts on neighbors and area lands and water resources will ever be returned to 
pre-mining condition. Homes undermined by the mine have been torn down and while some will 
be rebuilt, family life is disrupted and property owners face years ahead where the ground can 

still settle and shift. The emotional and health toll imposed on residents is never factored in. One 
example of subsidence damage is the destruction of the company's own groundwater wells, as 
noted in their groundwater monitoring reports. 

Local residents have repeatedly tried to appeal to state agencies for enforcement of regulations 
regarding air quality, water concerns, and noise problems at the Pond Creek Mine. Illinois 

Pollution Control Board case PCB 2007-145 went on from 2007 to 2014 and the death of one of 
the petitioners (Ex. K). Concerns in this case are very similar to PCB case 2007-135 in which a 
local resident details the daily coal dust, noise, loss of right to enjoy one's own property and 
safety concerns in living next to Pond Creek Mine (Ex. L). Loss of property value and long-term 
harm from longwall mining are not calculated. Long-wall subsided lands can have prompt 

surface subsidence but residual movement can continue for years.The original mine permit had 
longwall indicated for 4,630 acres and Revision 2 to the original IDNR Permit 375 added 7,000 
more acres that can be subsided by longwall extraction. 

The 229. 78 acres under consideration for approval in this draft NPDES will enable the Pond 
Creek Mine to continue to use the centuries old management method of a surface coal slurry 

30 See United States Global Change Research Program, "Summary Findings Fourth National Climate 
Assessment Volume II" at Section 2 (2018). 
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impoundment Refuse Disposal Area (RDA) for waste water from mining including washing coal. 
Land that was once productive farmland and wetlands has been covered by a monstrous high 
hazard dam impoundment that will be approximately 190 feet high and over 400 acres in size. 
The area covered by this slurry refuse disposal cannot be used by future generations for 
farming or building, and will contain heavy metals and pollutants that can leach into the area 
watershed for generations to come. Outfalls 009 and 009ES will allow the mine to add more 
discharges to Pond Creek. The proximity of this expansion to the unnamed Pond Creek tributary 
at Outfall 009ES shows the eastern wall for the RDA running approximately parallel to the 
course of this drainage. This mine has a history with IDNR of RDA wall collapse. 

The mine has not supplied any explanation for what the extraction of millions of gallons a day of 
groundwater withdrawn in their mining operations may do to the surrounding area. It is not 
known if sinkholes or other hazards could occur. Not only is the mine causing this huge 
disruption in groundwater. it can take advantage of public water resources that at times have 
been rationed by area communities. Both the Pond Creek Mine and the Sugar Camp Mine have 
an agreement through a third party for use of Rend Lake water in the "Rend Lake Water Supply 
Withdrawal Agreement between the State of Illinois, Adena Resources, LLC and Akin Water 

District. September 21, 2007 and Amendment Number One, August 14, 2009," (Ex. S) with up 
to 6.5 million gallons total per day allowed. Pond Creek Mine could use up to 2.2 mgd of Rend 

Lake public water. 

E. Inadequate Alternatives Analysis 

Finally. there has been a completely inadequate consideration of treatment alternatives -
costs are not fully quantified. We are asked to just take the company's word that doing the better 
thing is too expensive.31 We are provided with rough estimates of what the applicant thinks more 

advanced treatment would cost but no idea of the profits that might be made from the mine 
against which to weigh such costs. 

The applicant's summary rejection of better treatment certainly cannot be accepted by IEPA 
given that other coal mines are actually using wastewater treatment methods that the applicant 
claims cannot be used, in operating mines in West Virginia and Poland. See "Case history on 
the reduction of chlorides from mine water" (Ex. T); See also Leatherwood Creek Report (Ex. U) 
and "Treatment and disposal of saline wastewater from coal mines in Poland" (Ex. V). 

Ill. Mixing Zone Rules - The proposed discharge violates numerous provisions of the rule 
concerning mixing zone rules 35111. Adm. Code 132.102 

31 A new document regarding consideration of alternatives was apparently given to the Agency only days 
before the hearing. The public certainly has not had time to analyze this study and its dubious conclusion 
that nothing can be done to treat the mine's wastewater other than letting most of the solids settle and 
then piping it to Pond Creek or the Big Muddy. 
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A mixing zone may not, of course, be allowed when the water quality standard for the 
constituent in question is already violated in the receiving water (35 Ill.Adm.Code 
132.102(b)(9)). Here, it appears that the discharge may cause a violation of that rule in 
numerous ways: 

A. Mercury in the Big Muddy 

15 

The testing of mercury in the discharge is not adequate to determine whether the 
discharge will directly increase the bioavailable toxic form of mercury level due to the insensitive 
testing method and the failure to allow for variability as required by the U.S. EPA TSD which has 

been recognized by the Illinois PCB. However, it is clear, as explained above, that the discharge 
of chloride and sulfate will increase the level of bioavailable methyl mercury and other toxic form 
of mercury and, thus, violate 35 Ill.Adm.Code 132.102(b)(9) as well as other rules that preclude 
causing increased violations of water quality standards. 

B. Acidity in the Big Muddy 

It appears that the permit will allow decreased pH in a water body already listed as 
impaired by low pH, given inadequate monitoring and violations at Outfall 7 in September 2016, 
June 2017, December 2017, March 2018 for low pH, and violations at Outfall 8 in September 
2016, June 2017, and December 2017 for low pH. See US EPA DMR Report (Ex. F) and Echo 
Report (Ex. R). 

C. Total suspended solids and biochemical oxygen demand in the Big Muddy 

As explained above, the permit will allow an increased loading of Total Suspended 
Solids (TSS), and the discharge would lead to an increase in biological oxygen demand (BOD) 

with the effect that the existing violations of the TSS and Dissolved Oxygen standards will be 
exacerbated in further violation of 35 Ill.Adm.Code 132.102(b)(9). See also Comment of Dr. 
Burkholder. 

D. Mussel presence in the Big Muddy 

As noted earlier in Section I, if mussel beds are found at the discharge location, the 
proposed mixing zone would not be allowed (35111. Adm. Code 302.102{b)(4)). However, the 
applicant has made no effort to assess for mussels at the discharge location, while the mixing 
zone itself would impact the bottom of the river most severely. There is reason to believe 
mussels may be present at this location in the Big Muddy due to the presence of mussel in the 
major tributaries (Ex. G).32 

32 As explained above, because mussels are not protected by the 500 mg/L standard, they will also be 
harmed well outside the supposed mixing zone. 
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E. Iron in the Big Muddy 

The proposed permit limit for total Iron (3 mg/L daily average, 6 mg/L daily max) has not 

been shown to meet the applicable water quality standard of 1 mg/L dissolved iron. The 
Antidegradation Analysis offers no rationale for why the dissolved portion of the total iron would 
not be above the water quality standard of 1 mg/L. The Big Muddy is impaired for iron, as noted 
in the public notice. The permittee should not be granted a mixing zone to meet iron limits when 

the Big Muddy is already impaired for iron. 

F. IEPA may not allow increased chloride or TSS loading to Pond Creek 

Pond Creek has no dilution capacity for at least chloride, TSS and low DO. As noted in 

the public notice, Pond Creek is impaired for chlorides. Further, the mine's own reports indicate 
that the chloride standard has been frequently violated by their discharge from Outfall 007 into 
Pond Creek (Ex. F). Direct samples of the creek itself found chloride levels well above 500 
mg/L, both in May of 2019 (Ex. M, p.6) and August of 2019 (Ex. P, p.3). Therefore, a mixing 
zone cannot be permitted as is proposed in Special Condition 14 for Outfall 009 (35 Ill. Adm. 
Code 302.102(b)(9)). Still further, given that IEPA lists Pond Creek as also impaired by "cause 
unknown" in its 303(d) report, it should not be allowing any increased discharge of a pollutant 
into Pond Creek that may be part of the unknown cause of the impairment. 

IV. The proposed permit does not ensure compliance with other Illinois water quality 
standards in violation of 35 Ill. Adm. Code 302.210, 304.105, and 309.141(d) and 
309.143 

As discussed above, the permit does not ensure that the discharge will not cause or 
contribute to the violation of Illinois water quality standards because, in addition to violating the 

regulations regarding antidegradation and mixing zones, the permit fails to ensure that the 
discharge will not cause or contribute to violations of the standards regarding: 

• Mercury - because (i) the sensitivity of the testing to determine reasonable assurance of 
meeting the 12 ng/L human health standard is inadequate and (ii) the effect of chloride 
and sulfate pollution on levels of methyl mercury and other toxic forms of mercury has 

not been considered. 
• Chloride - because (i) the complex scheme to prevent violation of the 500 mg/L acute 

standard is not described in detail, ignores the danger of chloride and cannot be 
implemented by this applicant and (ii) Pond Creek has no dilution capacity. 

• Conductivity and TSS - because the permit allows discharges that may cause or 
contribute to violations of the other toxic substances criteria (35 Ill.Adm.Code 302.210). 

• Copper, iron and nickel - because the reasonable potential has not been properly 
calculated using the U.S. EPA Technical Support Document. 

• Dissolved Oxygen - because the impact of the discharge in raising Biochemical Oxygen 
Demand levels in the mixing zone and outside the mixing zone has not been considered. 
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• pH - because of the failure to review the applicants discharging monitoring reports 
showing the potential for a very acidic discharge. See report from Outfall 7 on discharge 
of pH of 3.3 on Mar. 31, 2018 (Ex. N) and US EPA DMR report (Ex. F) on discharge from 

Outfall? in September 2016, June 2017, December 2017, March 2018 for low pH, and 
at Outfall 8 in September 2016, June 2017, and December 2017 for low pH. 

• Cadmium - It is clear that there are high levels of cadmium coming from the mine (Ex. 
E). The company reports that it found only low levels of cadmium in its very limited 
monitoring of what it now dubiously claims will be water representative of the discharge. 

(Anti-degradation Assessment Table 2-1 Water Holding Cell Data) This conclusion, 
which is hard to credit given the data earlier considered by the Agency, must be treated 

with great caution by IEPA and only be accepted after independent verification to assure 
the discharge will not cause or contribute to a violation of the cadmium standard. 
Cadmium is limited at Outfalls 001 through 007 but should be limited at all outfalls given 
the very limited testing, the history of this applicant's non-compliance, and the 
uncertainties caused by lack of knowledge regarding future operations. 

V. The Proposed Permit, in violation of 35111. Adm. Code 309.146, does not require 
adequate or feasible monitoring to determine compliance. 

A. Complex Monitoring Scheme -The permit proposes a complex monitoring scheme 
for compliance at Outfall 009 and Outfall 011, then requires insufficient monitoring 
to achieve it. 

Monitoring and reporting must be adequate to track compliance with all conditions under 
35 Ill.Adm.Code 309.146 but the monitoring proposed in the permit completely fails to do so. 

Regarding the chloride monitoring scheme proposed for both Outfall 009 into Pond Creek and 
Outfall 011 into the Big Muddy, the proposed permit limits the applicant's discharge based on a 
mixing equation, but fails to identify how all the inputs to that mixing equation will be monitored, 
how often that monitoring will occur, how they will be reported, and how often reporting will 
occur. To evaluate the mixing equation, the discharger needs to continuously monitor the flow 
and concentrations upstream in the Big Muddy as well as the flow and concentration of their 
effluent. Yet the permit contains no requirements whatsoever for monitoring the flow or 

concentration of the effluent, and gives no clarity on how the concentration of chloride in the 
effluent will be measured (correlation or otherwise). 

Even if the monitoring scheme was clear, the reporting is insufficient for IEPA or the public to 

evaluate whether the mixing equation is being met. There is no daily reporting of upstream 
conductivity, upstream flow, effluent conductivity, or effluent flow. There is a continuous 
downstream monitor of chloride, but relying on a single sensor downstream does not guarantee 
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that discharge has not been in violation of limits. The inputs to the mixing equation should all be 
monitored, and the reporting should be at least daily, if not hourly" . 

The permit specifies the location of the downstream monitor such that it minimizes protections. It 
requires that the downstream monitor be placed in "a sufficient distance downstream of the 
associated outfall to ensure that complete mixing has occurred." This seems like an 
unwarranted gift to the permit applicant, essentially granting them as much mixing as they want. 
Instead, the permit should require that the downstream monitor be placed as close to the edge 
of the mixing zone as possible, so we know that Illinois waters are being protected and that the 
mixing zone is as small as possible (35111.Adm.Code 302.102(b)(12)). 

Lastly, the permit allows the permittee to reduce or eliminate monitoring requirements, clear 
error given that the antidegradation assessment explicitly identifies that the groundwater 
seeping into the mine is likely to significantly increase in chloride concentration (and associated 
pollutants). The permit should anticipate an increase in the amount and toxicity of the discharge, 
never allow an elimination of monitoring, and explicitly require an increase in monitoring. 

To make this monitoring scheme more feasible, the permit should, at a minimum: 
CJ Require Williamson Energy to create a Quality Assurance Project Plan for the chloride 

monitoring scheme and give the public an opportunity to comment on the plan. 
CJ Require Williamson Energy to report enough information to evaluate whether the mixing 

equation is being met. This means monitoring the effluent flow rate and concentration as 
well as the upstream flow rate and concentration in real time, and reporting that data 
back to the public. At a minimum, whenever these values are measured and flow in the 
pipe should be adjusted, it should be reported, at least daily. 

CJ Make it clear how the chloride in the effluent is being monitored. If that monitoring is to 
be a correlation to conductivity, the effluent and the receiving waters will need 
correlations developed based on years of data and allowing for variability because it is 
clear that wide swings in conductivity occur in the Big Muddy (Ex. 0). 

CJ Identify whether the result of the mixing equation or the downstream measurement of 
chloride, or both, are the regulated constraint for chloride concentrations. 

CJ Require a plan for validating the correlation of conductivity to chloride, and stipulate that 
the correlation has to be sufficiently developed for use, and reviewed by the public, 
before the permit is granted or the permittee can begin discharging. Conductivity should 

always be reported with chloride when using the correlation. 
CJ Specify the location of the downstream monitoring to be as close to the estimated 

boundary of the mixing zone as possible. 
CJ Require accurate monitoring of all of the constituents of the discharge using methods 

sufficiently sensitive to detect any violations of numeric or narrative water quality 

standards. 

33 The reporting would not need to be in real time (ie. the public does not need real time access}, but the 
reported data should be hourly. 
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D Clearly identify a maximum discharge limit for the pipe. 

B. History of Violations and Failure to Monitor Properly - Because the permit 
applicant has already shown itself incapable of compliance with its existing 
relatively simple permit through numerous permit violations and failures to report, 
detailed independent monitoring is necessary. 

"In granting permits, the Agency may impose reasonable conditions specifically related 
to the applicant's past compliance history with this Act as necessary to correct, detect, or 

prevent noncompliance." 415 ILCS 5/39(a) Here, there is no reason to believe the permit 
applicant can comply with the proposed permit and any permit granted by the Agency would 
have to subject to strict terms necessary to detect or prevent noncompliance. 

The Williamson Energy's inability to properly report discharge is demonstrated by an August 
2019 Inspection Report memo by Illinois EPA inspector Brian Rodely (Ex. P). The report notes 
that "DMR's appear to have been submitted with no discharge reported during non-precipitation 
events despite the daily influent of approximately 2.7 million gallons of underground mine water. 
The water mass balance of influent water and discharged water does not appear consistent." 
Further, the inspection notes "Analysis not conducted of discharges, inadequate frequency of 

sampling, and invalid/ unrepresentative sample as required by permit." Additionally, the Illinois 
Attorney General took action against the mine in Illinois Pollution Control Board Case PCB 
2019-085 (Ex. Q). The case was regarding a 2016 IEPA Emergency Response Unit inspection 
citing black, tar-like material in an unnamed tributary of Pond Creek. It was settled in June of 

2019. Continued concerns are clear from the Inspection Report memo that states a near-by 
property owner commented the IEPA should take samples on a weekend when dark gob water 
is released when the mine knows it will not be caught. 

While self-monitoring is norm in NPDES permit, it would be irresponsible to rely on 
self-monitoring in this case, given the mine's history of reporting issues and especially with the 
complex monitoring scheme proposed in this permit. Were this permit to be granted, a 

third-party should be used to monitor the chloride in the Big Muddy, such as the United State 
Geological Survey and independent monitoring should be required at the discharge points to the 
Big Muddy and Pond Creek. 

The permit applicant is a frequent violator of their current NPDES permit. In June 2019, ECHO 
reports (Ex. R) show that the mine violated its effluent limits for chloride and sulfate at Outfall 
002. This also occurred in 2017. In 2018 it violated its chloride and sulfate limits at Outfall 006. It 
violated its pH limit at Outfalls 007 and 008 in three quarters in 2017 and 2018. The mine 
received a letter of violation from IEPA in August 2016. 
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C. Correlation curves must be established and included in the permit rather than 
waiting to develop them after the permit is issued and the dataset used as the 
basis, and the supporting statistics, should be provided to the public. 
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The permit proposes monitoring chloride concentrations by establishing a correlation to 
conductivity, but offers no guidance on how this correlation is established or whether the 
Agency needs to approve the correlation. If the permittee begins discharging before the 
correlation is established, it is impossible for the Agency to evaluate compliance. The correlation 
needs to be part of the permit. That way both the Agency and the public have the opportunity to 
review the correlation. This is especially important because chloride is not the only chemical 
constituent which can change conductivity, and the Big Muddy already has a wide variability in 
conductivity (Ex. O) so the correlation will never be very accurate and will be tricky to establish. 

Conclusion 

The permit as proposed is plainly illegal and must be denied. 

Moreover, even a vastly improved permit cannot properly be issued without re-noticing the 
permit and giving the public a fair chance to review the improvements and determine whether 
they cure the many fatal flaws in the draft. No permit can legally be issued without such 
fundamental alterations that the changes would necessarily be beyond a logical outgrowth of 

the totally deficient record on which the draft was based. See, 35 Ill.Adm.Code 309.120. Given 
that the antidegradation analysis, the reasonable potential analysis, the data collection, and the 

monitoring have not been set forth in sufficient detail to allow the public a reasonable chance to 
gauge the effects of the permit; and given the fact that all of the data from this discharger are 
suspect, a new draft permit should only be issued after the appropriate studies are done by 
IEPA itself; any data supplied by the permit applicant are shown to have been collected with 
solid QA/QC; and a revised record is created for public comment. 

We look forward to continuing to work with the Agency to protect water quality. 

Albert Ettinger 
Counsel for Sierra Club 

Andrew Rehn 
Water Resources Engineer 
Prairie Rivers Network 

Comment of Sierra Club, PRN and SAFE on IL0077666, Notice No. 7516c - Williamson Energy, LLC 



R04371

Cynthia Skrukrud, PhD 

Clean Water Program Director 
Sierra Club, Illinois Chapter 

Cameron J. Smith 
Treasurer of SAFE & 

Property owner in Murphysboro, IL 

Jan A. Thomas 
Steering Committee of SAFE 

Cc: Steve Jann, Region 5 U.S. EPA 

Amanda Pankau 
Energy Campaign Coordinator 
Prairie Rivers Network 

Jane Cogie 
Chair 

Shawnee Group, Sierra Club Illinois 

Sabrina Hardenbergh 

Shawnee Group Sierra Club newsletter 
editor 
SAFE member 
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From: 
To: 
Cc: 

Subject: 
Date: 
Attachments: 

Andrew Bebo 
EPA pybUcHearingCom: Lieberoff Barb 
Albert Ettinger Cjndy Skrykrud: Sabrina Hardenberoh: Jan thomas: Cameron J. Smith: Jane Coore· ~ 
~ Jann Stephen@epa gay 
[External] (Exhibits 1/4) IL0077666 Pond Creek Mine Post-Hearing Comments from PRN, SC, SAFE 
Friday, January 17, 2020 3:58:57 PM 
Exhibit AJ•Baker Materials Reviewed .pdf 
Exhibit A Baker Proposed discharges to BMB and PCr odf 
Exhibit Al Baker QI Jan20 pdf 
Exhibit B Burkholder letter pdf 
Exhibit B2 Burkholder cv -January 2020.pdf 
Exhibit C 18-32 Amended petrtjon TECHNICAL SUPPoBI DOCUMENT SUPPLEMENT 2 20 2019 pdf 

Please find the Exhibits A-C attached. 

On Fri, Jan 17, 2020 at 3:56 PM Andrew Rehn <archn@prajrjcrivers,org> wrote: 
Dear Ms. Lieberoff and other Illinois EPA officials; 

On behalf of Prairie Rivers Network, Sierra Club and Southern Illinoisans Against 
Fracturing Our Environment, attached are post-hearing comments regarding the proposed 
NPDES Permit IL0077666 for the Pond Creek mine. As these comments will explain, the 
proposed pennit plainly cannot be legally granted by the Illinois Environmental Protection 
Agency (IEPA) based on the current record. Please do not hesitate to reach out to us for 
further clarification. 

In 4 emails following this one, I will be including the exhibits to this comment letter. Please 
include those in the record with this submission. 

Thank you, 
Andrew 

Andrew Rehn 
Waler Resources Engineer. Prairie Rivers Network 
1605 South State St, Suite I, Champaign. IL 61820 

tel: 217.344.2371 x 8208 
www pcaiciecivers ori: 
facebook j ~ 

Andrew Rehn 
Waler Resources Engineer. Prairie Rivers NeMo,·k 
1605 South State St. Suite I, Champaign. IL 61820 

tel: 217.344.2371 x 8208 
www praicierivers ori: 
faccbook I ~ 
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Review of Proposed Discharges to the Big Muddy River and Pond Creek by 
Williamson Ener : Permit No. IL0077666 

January 15, 2020 

To Whom it May Concern: 

I am a Professor of Environmental Science with more than 20 years of 
experience in the fields of aquatic ecology and watershed science. I received 
a PhD in Aquatic Ecology from the University of Michigan, Ann Arbor in 2002 
and worked as a Research Associate at the Smithsonian Institution from 
2002-2005. I have expertise in analyzing biological community data, 
characterizing and modeling physical and chemical drivers, and diagnosing 
causes of biological change in aquatic ecosystems using field observations 
and quantitative analytical techniques. I have applied these approaches to 
understand variation in community response to hydrologic, thermal, and 
chemical gradients in Michigan rivers, to identify land use thresholds in 
Maryland watersheds, to evaluate biological community response to 
hydrologic and chemical stressors in Maryland, Ohio, West Virginia, and 
Massachusetts streams. I have experience in analyzing stream hydrology and 
geomorphology in basins throughout the Midwest, Chesapeake Bay 
watershed, and New England, and applied similar techniques to rivers and 
streams in Argentina and Brazil. I have served as a manuscript reviewer for 
over 50 peer-reviewed journals and federal agencies including USEPA, USGS, 
USFS, and NSF. I currently serve as an Associate Editor for the international 
journal Freshwater Science. Over the past 10 years, I have conducted 
workshops for federal and state agencies and at regional aquatic biology 
meetings in which I trained attendees about statistical methods for analyzing 
biological data. I have also held an appointment as a Research Professor with 
the USGS where I provided advice to agency scientists regarding analysis 
and interpretation of observational data. More information on my background 
and qualifications in provided in the attached Curriculum Vitae. 

At the request of the Sierra Club, I have reviewed certain materials relating 
to proposed new discharges to the Big Muddy River and Pond Creek from the 
Pond Creek No. 1 Mine. It is my understanding that Williamson Energy has 
applied for a revision of its 2005 NPDES permit, in which it proposes to 
substantially alter its current discharges into Pond Creek and add an 
additional discharge into the Big Muddy River, some 12 miles away. In 
deciding whether to approve this permit revision, my understanding is that 
the Illinois Environmental Protection Agency (!EPA) must act to protect and 
maintain water quality standards in Illinois. The list of materials reviewed is 
provided at the end of this document. From these materials, I have 
developed the following opinions: 

1) The discharges described in the NPDES renewal and the anti-degradation 
documents exceed levels known to be harmful to aquatic life. Whether it 
involves the high levels of TDS or Specific Conductivity (SC), high 
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concentrations of sulfate, chlorides, or various metals, the discharges 
described here will impact sensitive taxa in any receiving freshwater 
body (e.g., Pond et al. 2008, Pond 2010, Timpano et al. 2011, Pond 
2012, US EPA 2013, Suter and Cormier 2013, Pond et al. 2014, Griffith 
2017). Although the region has higher background levels of conductance 
than regions with more resistant rock types and dilute waters, regional 
background concentrations are nonetheless similar to what is found 
discharging from calcareous rocks (Griffith 2014 ), and in any case the 
proposed mining discharges dwarf natural concentrations by orders of 
magnitude. Recent investigations of anthropogenic stressors suggest 
that such novel environmental gradients are associated with ecological 
thresholds (Hobbs et al. 2006, King et al. 2011, Bernhardt et al. 2012, 
Voss et al. 2015). 

2) Proposed amendments to NPDES # IL0077666 involving discharges into 
Pond Creek represent excess chloride for-a stream already listed for 
chlorides in the states 303(d) impairment summary. Approving any 
permit to allow additional discharges of an impairment-listed pollutant 
represents a clear violation of the intent of the Clean Water Act and 
Illinois administrative codes [35 Ill. Adm. Code 302.102(b)(9)]. 
Moreover, previous description of the conditions in Pond Creek 
characterizes its flow above the outfall as intermittent. If this is the 
case, there will be times during the year when the mining company 
effluent constitutes the majority, if not all, of the flow in the stream. 
Under such conditions, there will be very limited potential for mixing. 
Effluent limitations must be at least as stringent as the water quality 
standards they seek to meet. 

3) There seems to be discrepancy in the water quality standards for various 
analytes, and under such circumstances EPA limits should be considered. 
The anti-degradation document lists reporting levels for chloride at 500 
mg/I and sulfate at 1182 mg/I, well above the current EPA levels of 230 
mg/I for chronic and 860 mg/I for acute chloride impacts to aquatic life 
{EPA 1988, Wang et al. 2018). Moreover, levels for sulfate toxicity are 
listed as low as 600-800 mg/I in the literature (Soucek and Kennedy 
2005, Elphick et al. 2011, Wang et al. 2016) but much higher here. In 
the groundwater well documentation I reviewed, there appeared to be an 
altogether different set of standards (200 mg/I chloride and 400 mg/I 
sulfate) being applied (and the state reviews appear to be allowing 
reports from Williamson Energy that are rife with obvious errors, 
suggesting lax oversight). A single numeric requirement does not 
account for the difference between for acute and chronic effects or for 
differences across taxa, and even then the typical WET tests that help 
drive EPA chronic toxicity levels are of a relatively limited duration. Most 
testing for such limits are performed on crustaceans, mollusks, fish, or 
highly tolerant macroinvertebrates due to the challenges in raising 
sensitive taxa in a controlled environment (Kennedy et al. 2004, Kunz et 
al. 2013). More recent work has suggested both that sensitive organisms 
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respond differently than tolerant taxa and that a typical test does not 
consider the impacts of discharges throughout the life history of the 
organisms (Clements and Kotalik 2016, Voss and Bernhard 2017). 

4) Proposed amendments to NPDES # IL0077666 involving discharges into 
the Big Muddy River represent toxic additions to the water body. In this 
case, the mining company has made an effort to mitigate the effects of 
the discharges through the proposed use of five single-port diffuser 
system. However, background chloride levels (listed by IEPA as 30.1 
mg/I to purportedly represent the goth percentile of stream observations) 
are too low. According to IEPA ambient water quality data set. The 30.1 
mg/I level provided is not the go th percentile (which is actually > 103 
mg/I) but the 50th percentile or the median of IEPA observations. 
Secondly, the existing observations represent irregular monthly grab 
samples that are incapable of accurately representing dynamic levels of 
concentration extremes apparent in USGS conductivity data form the 
same reach. Both point to much higher extant levels of chloride and 
other solutes than assumed in the modeling simulation offered by 
Williamson Energy and used to guide their proposal. Further, the Big 
Muddy River is itself already listed as impaired for a number of stressors 
including mercury, iron, PCBs, and sulfate in 2014, and the proposed 
discharges would simply be adding to the sulfate load. In that situation, 
where pollutants already exceed the allowable in-stream concentrations, 
a mixing zone should not be permitted. 

The materials included in the permit application are insufficient to make a 
reasoned conclusion that impacts of the proposed discharge will not impact 
aquatic life. 

Recent work has suggested that conductivity related to both chlorides and 
sulfates can produce both acute and chronic toxicity as well as reduced 
metabolism and lowered abundance of sensitive taxa (Clements and Kotalik 
2016, Voss and Bernhard 2017). The fact that the stream is already impaired 
does not relieve the mining company or IEPA from establishing effluent limits 
protective of water quality standards, including those meant to protect 
aquatic life. There is little to no consideration of the addition of more 
chlorides, sulfates, or other pollutants to these streams or effects on other 
taxa (e.g., Wang et al. 2007, Timpano et al. 2010, Bier et al. 2012). What 
consideration that exists is implicitly focused entirely on concentrations and 
not also on the impact of loads. 

Second, cumulative or synergistic effects are likely to occur in a stream 
where additional stressors and harmful pollutants are present (Omerod et al. 
2010). I have ·observed this myself in mining impacted streams, where 
conditional analysis showed that impacts of habitat degradation or thermal 
stress were enhanced by the presence of mining effluent (Baker 2014). Other 
studies have taken such impacts and interaction into account when 
investigating the effects of mining discharges (e.g., Gerritsen et al. 2010, 
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Merriam et al. 2011, Cook et al. 2015). Cumulative effects have lately been 
the focus of study where multiple NPDES permits contribute to downstream 
impairment (Lindberg et al. 2011, Merriam et al. 2015, Nippgen et al. 2017, 
McManus et al 2020). IEPA has not taken these cumulative or synergistic 
effects into account at all in the proposed permit. 

In order to developed an informed opinion about the effects of the proposed 
discharges, the agency should require more information about Pond Creek 
and the Big Muddy (up and downstream of the confluence) prior to issuance 
of any permit to better understand the impacts of the mine discharge. In 
addition, I have the following specific concerns: 

1). There does not appear to be a margin of safety in the proposed plans. 
Given that the design parameters suggest the mining company will be 
operating near its discharge capacity nearly all of the time to dispose of 
excess water, there is potential for violation of its limits due to poor 
calibration of the diffusers with river flow, effluent concentrations, or 
temporary system failure. Since the limits themselves appear to be at or 
above concentrations where tests detect aquatic degradation (again, the 
tests themselves are structured to return a level where one is sure that 
harm has occurred) their plans are based on a faulty premise, any 
disruption in their best-case scenario should result in a violation of the 
standard and a virtual guarantee of aquatic harm. From the 
documentation provided, it does not appear to include recommended 
allowances (USEPA Technical Support Document) for permit limits set 
with limited and variable data. 

2) No consideration of cumulative effects. The Anti-degradation document 
mentions that Sugar Camp mine, owned by the same company as Pond 
Creek mine, will be discharging into the Big Muddy River upstream of 
Outfall 11. Assuming they operate effectively with no mishaps and 
appropriate monitoring (again, this is best-case planning with no safety 
margin), the mine apparently plans to discharge sufficient chloride to 
raise a quarter of river flow to 500 mg/I chloride. By the time that water 
reaches the downstream Pond Creek mine discharge, the entire river will 
have a chloride concentration of in excess of 140 mg/I from mine inputs 
alone. If Pond Creek mine is also discharging at or near its maximum, 
the entire river downstream of Pond Creek mine outfall will be around 
240 mg/I chloride from mine discharge alone (i.e., above the EPA chronic 
standard). This does not account for any other sources of chloride or any 
other pollutants, from the mine or other sources, nor does it consider 
how this proposed discharge will mix with Pond Creek itself, below their 
downstream confluence. 

3) No collection of pre-mining data. As I understand this history of these 
permits, there has been no effort to understand how past discharges 
from the Pond Creek mine have impacted stressed aquatic communities 
and to distinguish those effects. Other mining states are discovering to 

4 



R04379

their regret that large fractions of their freshwater resources, including 
regional fish populations (Griffith et al. 2012, Hitt and Chambers 2014, 
Griffith et al. 2018) are now impaired due to mining. Why hasn't there 
been greater consideration of these impacts? 

4) No mention of potential interactions among stressors. For example, one 
obvious issue is that the Big Muddy River has been listed as impaired for 
both mercury and sulfate, and there is a robust literature linking the 
methylation of mercury to the presence of high concentrations of sulfate 
and sulfate reducing bacteria (e.g., Jeremiason et al. 2006, Olof Regnell 
et al. 2019, Lazareva et al. 2019). It seems as though the !EPA is willing 
to consider adjusting chloride standards given the presence of sulfate, 
but will not consider adjusting sulfate standards (indeed allows a more 
lax standard than elsewhere) in the presence of high levels of mercury. 
Given the potentially toxicity of methylmercury and its ability to 
bioaccumulate in the food web, I am quite surprised to see no mention of 
this factor in the permit documents. 

My impression of the overall picture here is that the mining company is 
asking the state for permission to further impair public waters. Indeed, the 
request to discharge into the Big Muddy is an effort to take advantage of its 
greater assimilatory capacity so that the mine can increase its discharges 
without so obviously violating its· original permit. This is strikingly similar to 
remedy proposals from Appalachian mining companies that have been found 
liable for violating their NPDES permits in federal court (S.D. W.Va. 2:13-
5006). The fallacy here is that neither the Big Muddy River nor Pond Creek is 
an unimpaired stream, so regardless of efforts to limit discharges, they 
mining company will still be adding to impairment and inhibiting further 
recovery efforts. 

The Anti-Degradation document presents several alternatives to the 
increased level of effluent discharge. It discards each of them as too 
difficult, too uncertain, or too expensive. The implication is then, that 
environmental degradation is less expensive because the company does not 
bear the full cost of disposal. The State is thus asked to approve the sole 
alternative that would keep the mine in operation. It is not my place to 
decide for the State of Illinois whether this bargain for economic benefit is 
worth the environmental cost. Both the cost and the benefit of the mine will 
depend on its expected lifespan. In the documentation, I found two distinct 
estimates of the expected life of the mine: > 10 years or >20 years. These 
estimates were made in 2005. Since the mine is already 15 years old, it 
would appear that 5-10 years from now is an optimistic interpretation of 
those initial projections. 

I am concerned that the proposed permit revision may only solve part of the 
company's water management problem. The revised proposal variously 
describes excess water on the order of 2.3-3.5 mgd and indicates expected 
discharges of between 1.83 and 4.73 mgd at Outfall 11, depending on river 
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flow conditions. These projections are far too optimistic given the errors in 
the mixing simulations mentioned above, so the company would be unable to 
discharge the expected amount. Further it remains unclear how in situ 
concentrations will vary with higher flows. Whereas high flows with dilute 
concentrations should pose little difficulty for assimilating their pollutant load, 
what is the plan for handling excess effluent during a drought or when high 
flows also flush road salts? This remains absent from the planning 
documents. 

The materials that I have reviewed lead to the conclusion that the proposed 
discharges will cause harm to aquatic life, that there is an surprising amount 
of unknown risk being taken on by the IEPA. IEPA did not require the 
necessary documentation or background information to ensure compliance 
with state water quality standards, and it is clear more work needs to be 
done. 

Submitted Respectfully, 

Matthew Baker, PhD 
Professor 
Department of Geography and Environmental Systems 
University of Maryland, Baltimore County 
Baltimore, MD 21250 

Cases within the last four years in which I been deposed or testified 
as a witness: 

Ohio Valley Environmental Coalition v. Fola Coal, (S.D. W.Va. 2: 13-21588) 
(Leatherwood Liability) 

Ohio Valley Environmental Coalition v. Fola Coal, (S.D. W.Va. 2:13-5006) 
(Stillhouse Remedy) 

Ohio Valley Environmental Coalition v. Fola Coal, (S.D. W .Va. 2: 13-21588) 
{Leatherwood Remedy) 

Ohio Valley Environmental Coalition v. Fola Coal, {S.D. W.Va. 2: 15-1371) 
(Monoc Liability) 

Canaan Christian Church and Burtonsville Crossing, LLC and Burtonsville 
Associates, LLC and Jennifer M. Sarem and Marion G. Sarem v. Montgomery 

6 



R04381

County, Maryland and Montgomery County Council and Isiah Leggett, (MD 
Case No.: 16-cv-03698-TDC) 

Materials Reviewed: 
Anti-Degradation Document.pdf 
PondCreekPermit2005.pdf 
IEPA_AmbientWQData.xlsx 
Comment and Request for Hearing on NPDES Permit No. IL0077666, Notice 
No. 7516c, Williamson Energy, LLC, Pond Creek Mine.pdf 
USGS gauge and water quality records for # 05599490 Big Muddy River at 
RTE 127 at Murphysboro from Jan 2016 to Nov 2019 
IEPA water quality records for Segment N-11, NG-05 
NACL Proposal 2019.docx 
Big Muddy River (N) 2000.pdf 
Pond Creek mine outfall.pdf 
Detailed Facility Report _ ECHO _ US EPA.pdf 
WaterData_Bugs_ Fish_ BigMuddy_ N_ PondCr_NG_ToCindySkrukrud_2020_01 
_10.xlsx 
Set of Pond Creek FOIA Documents: 
12.12.16AD&QBELPdCrMine_08122019114439.PDF 
Application 7-18-18 Ownership&ViolationsPCmine_08122019101005.PDF 
Gh2oPCmine_08122019100223.PDF 
Gh2oPCmine_08122019100359.PDF 
Gh2oPCmine_08122019100529.PDF 
GH20pondck_08122019102002.PDF 

GH20pondck_08122019102029.PDF 
GH20pondck_08122019102230.PDF 
OwnershipPdCrMine_08122019111909. PDF 
RDA2PdCrMine_08122019113337. PDF 
ResptoIEPAonRDA3PdCrMine_08122019113730.PDF 
T&ERDA3PdCrMine_08122019114056.PDF 
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35. Suding, K, E Higgs, M Palmer, JB Callicott, CB Anderson, ME Baker, JJ Gutrich, KL 
Hondula, MC LaFevor, BMH Larson, A Randall, JB Ruhl, KZS Schwartz. 2015. 
Committing to ecological restoration. Science 348(6235):638-640 

34. Donovan, M*, AJ Miller, ME Baker, and A Gellis 2015. Long-term sediment erosion 
from Mid-Atlantic tributaries of Chesapeake Bay. Geomorphology 
DOI: 10.1016/j.geomorph.2015.01.025. 

33. Jacinthe PA, P Vidon, K Fisher, X Liu, ME Baker. 2015. Soil Methane and Carbon 
Dioxide Fluxes from Cropland and Riparian Buffers in Different Hydrogeomorphic 
Settings. Journal of Environmental Quality 44(4):1080. 

2014 
32. Jones, DK*, ME Baker, AJ Miller, T Jarnigan, and DM Hogan. 2014. Tracking 

geomorphic signatures of watershed suburbanization with multi-temporal LiDAR. 
Geomorphology 219:42-52. 

31. Liu, X*, P Vidon, P Jacinthe, K Fisher*, M Baker. 2014. Seasonal and geomorphic 
controls on N and P removal in riparian zones of the US Midwest. 
Biogeochemistry 19(1):245-257 

30. Fisher, K*, Jacinthe PA, P Vidon, X Liu*, M Baker. 2014. Nitrous oxide emission from 
cropland and adjacent riparian buffers in contrasting hydrogeomorphic settings. 
Journal of Environmental Quality. 43:338-348. 

29. Vidon, P, P Jacinthe, X Liu*, K Fisher*, M Baker. 2014. Hydrobiogeochemical controls 
on riparian nutrient and greenhouse gas dynamics: 10 years post-restoration. 
Journal of the American Water Resources Association 50(3):639-652. 

28. Weller, DE and ME Baker. 2014. Cropland riparian buffers throughout Chesapeake 
Bay watershed: spatial patterns and effects on nitrate loads delivered to 
streams. Journal of the American Water Resources Association 50(3):696-710. 

2013 
27. Vidon, P, Mitchell C.P.J., Jacinthe P.A., Baker M., Liu X.*, and Fisher K.* 2013. 

Mercury Dynamics in Groundwater across Three Distinct Riparian Zones of the 
US Midwest. Environmental Science: Process and Impacts 15(11), 2131-2141. 

26. Baker, ME and RS King. 2013. Of TITAN and straw men: an ap.peal for greater 
understanding of community data. Freshwater Science 32(2):489-506. 

25. Sexton, JO, X-P Song*, C Huang, ME Baker, and JR Townshend. 2013. Urban growth 
of the Washington, D.C- Baltimore, MD metropolitan region from 1984 to 2010 
by annual continuous fields of impervious cover. Remote Sensing of the 
Environment 129:42-53. 

2012 
24. Ramsey, RD, CM McGinty, JH Lowry*, El Leydsman-McGinty*, LA Langs* Stoner, BA 

Crabb*, WA Adair*, A Hernandez*, ME Baker, JC Schmidt, M Majerova, B 
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Hudson, and AK Montrone. 2012. Grand Teton National Park and John D. 
Rockefeller, Jr. Memorial Parkway: Natural resource condition assessment. 
Natural Resource Report NPS/GRYN/NRR-2012/550. National Park Service, Fort 
Collins, Colorado. 

23. Studds, C, WV Deluca*, ME Baker, RS King, and PP Marra. 2012. Land cover and 
climatic variation interact to shape waterbird community composition. PloS ONE 
7(4):e35969. 

22. Lowry, JH*, DR Ramsey and ME Baker. 2012. Determinants of urban tree canopy in 
residential neighborhoods: Household characteristics, urban form, and 
geophysical landscape. Urban Ecosystems doi: 10.1007/s11252-011-0185-4. 

2011 
21. Testa, T*. DG Tarboton, DW Watson, KA Schreuders, ME Baker, RM Wallace. 2011. 

Parallel evaluation of a class of new topographic variables fro distributed 
hydrological modeling. Environmental Modeling and Software 
doi:10.1016/j.envsoft.2011.07.018 

20. Budy, P, K Dahle* and ME Baker. 2011. Predicting Fish Growth Potential and 
Identifying Water Quality Constraints: A Spatially-Explicit Bioenergetics 
Approach. Environmental Management doi: 10.1007/s00267-011-9717-1. 

19. King, RS, ME Baker, PF Kazyak, and DE Weller. 2011. How novel is too novel? Stream 
community thresholds at exceptionally low levels of watershed urbanization. 
Ecological Applications doi: 10.1890/10-1357-1. 

18. Weller, DE, ME Baker, and TE Jordan. 2011. Empirical tests for effects of riparian 
buffers on watershed nitrate discharges. Ecological Applications doi:10.1890/10-
0789-1. 

17. King, RS and ME Baker. 2011. An alternative view of ecological community 
thresholds and appropriate analyses for their detection. Comment. Ecological 
Applications doi:10.1890/10-0882- 1. 

2010 
16. King, RS and ME Baker. 2010. Considerations for identifying and interpreting 

ecological community thresholds. Journal of the North American Benthological 
Association 29(3):998-1008. 

15. Baker ME and RS King. 2010. A new method for identifying and interpreting 
ecological community thresholds. Methods in Ecology & Evolution 1:25-37. 

2009 
14. Stanfield, LW, B Kilgour, K Todd, S Holysh, A Piggott, and ME Baker. 2009. Estimating 

summer low- flow in streams of the Oak Ridges Moraine ecoregion using spatial 
models. Canadian Water Resources Journal 34(3):269-284. 

13. Baker, ME and MJ Wiley. 2009. Multiscale controls of flooding in riparian forests of 
Lower Michigan. Ecology 90(1):145-159. 

2008 
12. Baker, ME, MJ Wiley, and PW Seelbach. 2008. Map-based predictions of riparian 

ecotopes: relating climate and hydrology to streamside forests in Lower 
Michigan. Michigan Department of Natural Resources, Fisheries Technical Report 
2008-2, Ann Arbor. 
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2007 
11. Baker, ME, DE Weller, and TE Jordan. 2007. Effects of stream map resolution on 

measures of riparian buffer distribution and nutrient retention potential. 
Landscape Ecology 22:973-992. 

2006 
10. Baker, ME, DE Weller, and TE Jordan. 2006. Improved methods for quantifying 

potential nutrient interception by riparian buffers. Landscape Ecology 
21(8):1327-1345. 

9. Baker, ME, DE Weller, and TE Jordan. 2006. Comparison of automated watershed 
delineations: effects on land cover areas, percentages, and relationships to 
nutrient discharges. Photogrammetric Engineering & Remote Sensing 72(2):159-
168. 

2005 
8. King, RS, ME Baker, OF Whigham, DE Weller, TE Jordan, PF Kazyak, and MK Hurd. 

2005. Spatial considerations for linking watershed land cover to ecological 
indicators in streams. Ecological Applications 15(1):137-152. 

2004 
7. King, RS, J Beaman, OF Whigham, AH Hines, ME Baker, and DE Weller. 2004. 

Watershed land use is strongly linked to PCBs in white perch from Chesapeake 
Bay subestuaries. Environmental Science and Technology 38:6546-6552. 

6. Baker, ME and MJ Wiley. 2004. Characterization of woody species distribution in 
riparian forests of Lower Michigan using map-based models. Wetlands 
24(3):500-561. 

2003 
5. Baker, ME, MJ Wiley, PW Seelbach, and ML Carlson. 2003. A GIS-based index of 

groundwater potential for aquatic resource inventory, assessment, and 
environmental management. Environmental Management 32:706-719. 

4. Baker, ME, MJ Wiley, and PW Seelbach. 2003. Spatially-explicit models of 
groundwater loading in glaciated landscapes: considerations and development in 
Lower Michigan. Fisheries Research Report No. 2064, Michigan Department of 
Natural Resources, Ann Arbor. 

Pre-2002 
3. Baker, ME, MJ Wiley, and PW Seelbach. 2001. GIS-based hydrologic modeling of 

riparian areas: implications for stream water quality. Journal of the American 
Water Resources Association 37(6): 1615-1628. 

2. Baker, ME and BV Barnes. 1998. Landscape ecosystem diversity of river floodplains in 
northwestern Lower Michigan, USA. Canadian Journal of Forest Research 
28:1405-1418. 

1. Seelbach, PW, MJ Wiley, JC Kotanchik and ME Baker.1997. A landscape-based 
ecological classification system for river valley segments in Lower Michigan. 
Fisheries Research Report No. 2036, Michigan Department of Natural Resources, 
Ann Arbor. 

Peer-reviewed Book Chapters 
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5. King, RS and ME Baker. 2014. Use, misuse, and limitations of Threshold Indicator Taxa 
Analysis (TITAN) for estimating ecological community thresholds. In: G. 
Guntenspergen (editor), Application of Threshold Concepts in Natural Resource 
Decision Making, Springer, New York. 

4. Tarboton, DG and ME Baker. 2008. Toward an algebra for terrain-based flow analysis. 
Chapter 12 in N. Mount, G. Harvey, G. Priesthall, and P. Apin. (eds). 
Representing, Modelling, and Visualizing the Natural Environment. Innovations 
in GIS series. CRC Press-Taylor & Francis, London. 

3. Gregory, S, A Allen, M Baker, K Boyer, T Dillaha, and J Elliott. 2007. Realistic 
expectations of timing between conservation and restoration actions and 
ecological responses. In M. Schnepf (ed.), Managing Agricultural Landscapes for 
Environmental Quality. Soil and Water Conservation Society. 

2. Seelbach, PW, MJ Wiley, ME Baker, and KE Wehrly. 2006. Initial Classification of river 
valley segments across Michigan's Lower Peninsula. Chapter 1 in RM Hughes, L 
Wang, and PW Seelbach, editors. Influences of landscape on stream habitats and 
biological assemblages. American Fisheries Society Symposium 48:25-48. 

1. Crow, TR, ME Baker, and BV Barnes. 2000. Diversity in riparian landscapes. In ES 
Verry, JW Hornbeck, and CA Dollloff (eds.) Riparian Management in Forests of 
the Continental Eastern United States. Lewis Publishers, New York. 

Conference Proceedings 

2. Tarboton, DG, KAT Schreuders, DW Watson, and ME Baker. 2009. Generalized terrain

based flow analysis of digital elevation models. 18th World IMACS/MODSIM 
Congress, Cairns, Australia, July 2009. 

1. Nielson, BT, C. Bandaraogoda, ME Baker, JS Horsburgh, DK Stevens. 2009. Watershed 
modeling for water quality trading. Proceedings of the AWRA summer specialty 
conference, Snowbird, Utah, June 2009. 

NON-PEER-REVIEWED WORKS 

2. Morzillp, AT, JW Hollister, CA Drew, ME Baker, JM Bossenbroek, ME Rocca, and C 
Mazzarella. 2008. A young scientist's guide to gainful employment: recent 
graduates' experiences and successful strategies. Bulletin of the Ecological 
Society of America 89(2):193-203. 

1. Wiley, MJ and ME Baker. 1997. Fish assemblage structure in relation to macro-habitat 
(valley segment) units in Lower Michigan. The Nature Conservancy, Freshwater 
Initiative. 

WORKS SUBMITTED OR IN PREPARATION 

Submitted for Publication: 
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Bezerra*, M, M Baker, M Palmer, S Filoso. {in revision). Sugarcane agriculture 
exacerbates gully formation in headwater catchments in Brazil. Physical Geography. 

In Preparation 

Baker ME, J Bos*, and RS King. (in prep). Reconsidering taxon-specific contributions to 
measures of community change: updates to Threshold Indicator Taxa Analysis. 
Freshwater Science. 

Baker ME, I Yessalonis, K Lautar, and Nancy Sonti. (in prep) Mapping the forest for the 
trees: understanding the socio-ecological significance of urban woodlands. 
Landscape Ecology 

Baker ME and DS Rich (in prep) Observations regarding the causal consequences of 
mountaintop mining. Environmental Science & Technology. 

Baker ME, J Bos*, and RS King. (in prep). Reconsidering taxon-specific contributions to 
measures of community change: updates to Threshold Indicator Taxa Analysis. 
Freshwater Science. 

Van Appledorn* Mand ME Baker. (in prep). Regional correspondence of woody riparian 
plant functional traits subject to different flood regimes. Freshwater Biology. 

Van Appledorn* Mand ME Baker. (in prep). Regional patterns of flood regime across the 
conterminous United States. Water Resources Research. 

Van Appledorn* M, AJ Miller, and ME Baker. (in prep). Differentiation of functional traits 
along flood regime gradients reveal role of hydraulic signals in structuring floodplain 
forests. Ecology. 

Oakland* H, CM Swan, and ME Baker. (in prep). Regional variation in meta-community 
response to local stream environments. Ecography. 

PRESENTATIONS 
Presentations and Posters {Non-juried/Refereed) 

Baker ME and D Saavedra. 2019. Development and application of automated channel 
extraction from LiDAR in Chesapeake Bay Watersheds. Society for Freshwater Science, 
May 2019, Salt Lake City Utah. 

Oakland, H, M Baker, and S Kroll. 2019. Assessing aquatic habitat in stream restorations 
using low altitude remote imagery. Society for Freshwater Science, May 2019, Salt Lake 
City Utah. 

Baker, ME, A Miller, S Van Ryswick, E Boyd, M Cashman, M Collins, M Andrews. Tracing 
geomorphic change and downstream progress of sediment released by removal of 
Bloede Dam, Patapsco River, Maryland. American Geophysical Union, December 2018, 
Washington, DC. 

Baker, ME. Assessing causality in stream assessment and restoration: a case study in 
Appalachian surface mining. Invited speaker, Smithsonian Environmental Research 
Center, November 2018. 

Baker ME and D Saavedra. 2018. Development of automated channel extraction from 
LiDAR in Chesapeake Bay Watersheds. American Water Resources Association, 
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November 2018, Baltimore Maryland. 
Baker, ME. What We Have Learned About Baltimore's Forests. Oral Presentation for 

Baltimore's Fantastic Forest Forum, Cylburn Arboretum, November 2017, Baltimore MD. 
Rittle, A, M Baker, M Cashman, and A Miller. Workflow Evaluation of Error and Distortion 

in SfM-Derived Point Clouds in Fluvial Environments. Oral Presentation for the American 
Geophysical Union. Dec 2017. New Orleans, LA. 

Baker, ME, D Jones, E Woytowitz, A Miller. Alternative models of hydrogeomorphic 
connectivity in urbanizing Piedmont landscaps. Society for Freshwater Science Annual 
Meeting. May, 2017. Raleigh, NC. 

Rittle, A, ME Baker, and AJ Miller. A UAV-SfM Approach fro extracting Channel Bathymetry 
and Fluvial Features. Oral Presentation for the American Association of Geographers. 
April 2017. Boston, MA. 

Clifton, Zand ME Baker.Assessing the limits of aerial detection of floodplain sediment 
storage via multi-temporal liDAR. Oral Presentation for the US- International 
Association for landscape Ecology Annual Symposium. April 2017. Baltimore, MD. 

Van Appledorn, Mand ME Baker. Incorporating 2D hydraulic modeling in floodplain 
ecosystem investigation. Oral Presentation for the US- International Association for 
Landscape Ecology Annual Symposium. April 2017. Baltimore, MD. 

Van Appledorn, Mand ME Baker. Flooding does not always constrain riparian species 
composition: evidence of environmental filtering and limiting similarity in floodplain 
forests. Oral Presentation for the US- International Association for Landscape Ecology 
Annual Symposium. April 2016. Ashville, NC. 

Van Appledorn, Mand ME Baker. Flooding does not always constrain riparian species 
composition: evidence of environmental filtering and limiting similarity in floodplain 
forests. Oral Presentation_for the Ecological Society of America Annual Meeting. August 
2015. Baltimore, MD. 

Baker, ME. Landscape approaches to nutrient and sediment management in streams: past 
research and future directions . Invited presentation Society for Freshwater Science 
Annual Meeting. May, 2015. Milwaukee, WI. 

Van Apptedorn, M and ME Baker. Quantifying hydro logic and functional diversity of 
riparian forest ecosystems in Maryland: towards a more mechanistic understanding of 
a biotic-biotic interactions for cost-effective restoration. Invited Oral Presentation for the 
Chesapeake Modeling Symposium. May 28-29, 2014. Annapolis, MD. 

Baker, ME. Taxon-specific contributions to community change: updates to Threshold 
Indicator Taxon Analysis. Oral Presentation for the Joint Aquatic Science Meetings. May, 
2014. Portland, OR. 

Van Appledorn, Mand ME Baker. Regional comparison of flood regimes and functional 
trait distributions. Oral Presentation for the Joint Aquatic Science Meetings. May, 2014. 
Portland, OR. 

Baker, ME. Impacts of urbanization on stream conductance over 25 years. Oral 
Presentation for the Society for Urban Stream Ecology. May, 2014. Portland, OR 

Van Appledorn, M and ME Baker. A comparison of functional trait distributions among 
riparian floodplain landforms. Oral Presentation for the Ecological Society of America 
Annual Meeting. August, 2013. Minneapolis, MN. 
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Van Appledorn, Mand ME Baker. A comparison of functional trait distributions of riparian 
plant species from floodplain landscapes in Michigan and Maryland. Poster Presentation 
for the US- International Association for Landscape Ecology Annual Symposium. April, 
2013. Austin, TX. 

Baker, ME and RS King. Reconciling perspectives of community change: refinements to 
Threshold Indicator Taxa Analysis. North American Benthological Society {NABS), 
Louisville, KY, June 2012. 

King, RS and ME Baker. Multiple lines of evidence of nonlinear ecological community 
response to novel environmental gradients. North American Benthological Society 
(NABS), Louisville, KY, June 2012. 

Van Appledorn, M. and M.E. Baker. Evaluating the role of environmental controls on 
riparian plant communities: relative importance of climate and hydrologic processes 
varies by riparian plant community type. US-International Association for Landscape 
Ecology Annual Symposium. April, 2012. Newport, RI. 

Baker, ME and JC Schmidt. Some Implications of recent climate change in Grand Teton 
National Park. 2012 US-IALE Annual Meeting, Newport Rhode Island. 

VanAppledorn Mand ME Baker. Evaluating the role of environmental controls on riparian 
plant communities: relative importance of climate and hydrologic processes varies by 
riparian plant community type .. 2012 US-IALE Annual Meeting, Newport Rhode Island. 

Pan unto MH and ME Baker. River Network Path-Dependence: effects of valley segment 
sequencing on floodplain hydroperiods .. 2012 US-IALE Annual Meeting, Newport Rhode 
Island. 

VanAppledorn Mand ME Baker. How do longitudinal patterns of in-channel sediment 
transport relate to floodplain heterogeneity. 2011 US-IALE Annual Meeting Portland, 
OR. 

Pan unto MH and ME Baker. Effect of valley segment sequencing on floodplain 
hydroperiod. 2011 US-IALE Annual Meeting Portland, OR. 

Baker, ME, RS King, and PF Kazyak. 2010. Strikingly consistent biodiversity losses to 
watershed impervious cover across taxonomic groups revealed by Threshold Indicator 
Taxa Analysis (TITAN). ALSO/NABS Joint Meeting, Santa Fe, NM. 

Weller, DE, ME Baker, and TE Jordan. 2010. Nitrate removal by riparian buffers and in
stream processes in Chesapeake Bay Catchments. ALSO/NABS Joint Meeting, Santa Fe, 
NM. 

King, RS and ME Baker. 2010. Considerations for analyzing ecological community 
thresholds in response to anthropogenic environmental gradients. ALSO/NABS Joint 
Meeting, Santa Fe, NM. 

Baker ME and RS King 2010. A new method for detecting biodiversity and ecological 
community thresholds. US-IALE Annual Meeting Athens, GA. 

VanAppledorn Mand ME Baker. New software tools for strategic prioritization of riparian · 
coservation and restoration. 2010 US-IALE Annual Meeting Athens, GA. 

Panunto M and ME Baker. Using a hydrogeomorhic typology to understand distributions 
of riparian buffers in Central Indiana. US-IALE Annual Meeting Athens, GA. 

Van Appledorn M and ME Baker 2009 Effects of relative wetness on riparian buffers 
potential in Maryland. NABS Grand rapids, ML 
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Baker, ME, DE Weller, TE Jordan 2009 Effects of riparian buffers on watershed nitrate 
discharges: new models and m management implications. NABS annual meeting, Grand 
Rapids, Ml. 

King RS and ME Baker. 2009. Threshold Indicator Taxa Analysis (TITAN): a new method for 
detecting biodiversity and ecological community thresholds NABS, Grand Rapids, Ml. 

Van Apptedorn M and ME Baker 2009 Effects of relative wetness on riparian buffers 
potential in Maryland. IALE Annual meeting, Snowbird, UT. 

Weller, DE, ME Baker, and TE Jordan Effects of riparian buffers on watershed nitrate 
discharges: new models and m management implications. IALE Snowbird, UT. 

Baker ME and RS King Threshold Indicator Taxa Analysis (TITAN): a new method for 
detecting biodiversity and ecological community thresholds IALE ,Snowbird, UT. 

Weller, DE, ME Baker, and TE Jordan Effects of riparian buffers on watershed nitrate 
discharges: new models and m management implications. EBM Baltimore, MD. 

Baker, ME, DE Weller, TE Jordan New tools for measuring the effects of riparian buffers. 
EBM Baltimore, MD. 

Baker, ME and DG Tarboton. Generalized models of flow across terrain using digital 
elevation models. American Geophysical Union, San Francisco, CA December 2008. 

Van Appledorn, Mand ME Baker. A Comparison of Riparian Restoration Strategies for 
Water Quality Improvement within and Among Watersheds. AWRA Summer specialty 
conference Virginia Beach, VA June 2008. 

Boomer K, DE Weller, ME Baker, and TE Jordan. Using Fine-Resolution Topography Data to 
Infer Groundwater Flowpaths and Denitrification Potential in Riparian Wetlands in the 
Chesapeake Bay Watershed. AWRA Summer specialty conference Virginia Beach, VA 
June 2008. 

Van Appledorn, M and ME Baker. A simulation comparing spatially-explicit riparian 
restoration strategies for water quality improvement within and among watersheds. 
International Association of Landscape Ecology (US-IALE), Madison, WI, April 2008. 

Baker, ME and DG Tarboton. New approaches for representing uncertainty in watershed 
connectivity. International Association of Landscape Ecology (US-IALE), Madison, WI, 
April 2008. 

Tarboton, 0G, KA Schreuders, ME Baker. New Tau DEM tools for deriving hydrologic 
information from digital elevation models. AWRA 2008 Spring Specialty Conference, San 
Mateo, CA, March 2008. 

Tarboton, DG, ME Baker, KA, Schreuders. Terrain analysis and the modeling of catchment 
architecture. European Geophysical Union, Vienna, Austria, April 2008. 

Baker, ME, MJ Wiley. Using structural equations to explore multi-scale predictions of 
riparian hydrology. Invited: North American Benthological Society (NABS), Columbia, 
SC, May 2007. 

Baker, ME, MA White, DE Weller, TE Jordan. Using land surface phenology to explore the 
effects of landscape and riparian features on nutrient discharges in tributary 
watersheds of Chesapeake Bay. International Association of Landscape Ecology (US
IALE), Tucson, AZ, April 2007. 

White, MA, ME Baker, DE Weller, TE Jordan. Land surface phenology in eastern United 
Stated watersheds: relationships between remote sensing metrics, stream chemistry, 
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snow cover, and leaf and bird phenology. American Geophysical Union, Sand Francisco, 
CA. 

Baker, ME, DE Weller, TE Jordan. Effects of Stream Map Resolution on Measures of 
Riparian Buffer Distribution and Nutrient Retention Potential. American Geophysical 
Union, Baltimore, MD May 2006. 

Baker, ME, DE Weller, TE Jordan. Watershed-scale thresholds in the potential . 
effectiveness of riparian buffers. US-IALE, San Diego, CA, March, 2006. 

Baker, ME, DE Weller, TE Jordan. Transport-distance effects in regional predictions of 
nitrate discharge: implications for nitrogen transformation. NABS/AGU Joint Session, 
New Orleans, LA, June 2005. 

Baker, ME, DE Weller, TE Jordan. Improved methods for quantifying patterns of riparian 
buffers US-IALE, Syracuse, NY, April, 2005. 

Baker, ME, DE Weller, TE Jordan. Effect of within-watershed land cover arrangement on 
nutrient discharge. NABS, Vancouver, BC, June 2004. 

Baker, ME, DE Weller, TE Jordan. Landscape-level effects of riparian buffers: considering 
spatial configuration and hydro logic routing in geographic predictions of nutrient 
discharge. US-IALE, Las Vegas, NV, April, 2004 

Baker, ME, DE Weller, TE Jordan. Landscape-level effects of riparian buffers: considering 
spatial configuration and hydrologic routing in geographic predictions of nutrient 
discharge. Invited: Soil Science Society of America, Denver, CO, October, 2003. 

Baker, ME, DE Weller, TE Jordan. The effect of distance-weighted source areas in 
geographic predictions of nutrient discharge from coastal-plain watersheds. NABS, 
Athens, GA, May, 2003. 

Baker, ME, DE Weller, TE Jordan. The effect of distance-weighted source areas in 
geographic predictions of nutrient discharge. US-IALE, Banff, Alberta, Canada, April, 
2003. 

Baker, ME, MJ Wiley. Climatic and hydro1ogic influences on the spatial variation of riparian 
forests. NABS, Pittsburgh, PA, May 2002. 

Baker, ME, MJ Wiley, PW Seelbach. GIS-based modeling of riparian hydrology and stream 
water quality. US-IALE, Lincoln, NE, April 2002. 

Baker, ME, MJ Wiley. Predicting spatial variation in riparian hydrology and forest 
composition across Lower Michigan. US-IALE, Tempe, AZ, April 2001. 

Baker, ME, MJ Wiley. Using GIS-based models to understand riparian function and forest 
composition. 62nd Midwest Fish and Wildlife Conference, Minneapolis, MN, December 
2000. 

Baker, ME, MJ Wiley. Predicting the structure and function of riparian ecosystems. AWRA 
conference on Riparian Ecology and Management, Portland, OR, July 2000. 

Baker, ME, MJ Wiley, PW Seelbach. GIS modeling of potential groundwater sources to 
rivers. IMAGINE GIS conference, Lansing, Ml, May 2000. 

Baker, ME, MJ Wiley, PW Seelbach. A spatially-explicit groundwater model for river and 
watershed management. US-IALE, Ft. Lauderdale, FL, April 2000. 

Baker, ME, BV Barnes, LE Cablk. Considering the diversity of river valley and wetland 
ecosystems in both regional and local contexts. Invited: The role of embedded wetlands 
in an upland matrix. Ecological Society of America, Baltimore, MD, July 1998. 
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Baker, ME, BV Barnes. Landscape controls on riparian ecosystems. 59th Midwest Fish and 
Wildlife Conference, Milwaukee, WI, December 1997. 

Other Professional Presentations 

Baker, ME. 2014. Impacts of development on Ten Mile Creek. Testimony before the 
Montgomery County Council. Jan-Feb. Rockville, MD 

Baker, ME. 2010. Opportunities at the interface of hydrology and ecology. National 
Research Council's Committee on Challenges and Opportunities in the Hydrologic 
Sciences. National Academy of Sciences, Washington DC, Invited Speaker, Sept 9th

, 

2010. 
Baker ME and RS King 2009 Threshold Indicator Taxa Analysis (TITAN): a new method for 

detecting biodiversity and ecological community thresholds. Fall BES meeting, 
Baltimore, MD. 

Baker ME and RS King 2009 Threshold Indicator Taxa Analysis (TITAN): a new method for 
detecting biodiversity and ecological community thresholds. EPA Regional Stormwater 
meeting, Edison NJ. 

Media Activities 

Chicago Tribune. Sept 5th
, 2018: http://www.chicagotribune.com/sns-drones-to-track

one-of-the-la rgest-dam-re mova ls-on-the-eastern-sea boa rd-100071-20180905-
story. html 

US News & World Report, Sept 5th
, 2018: https://www.usnews.com/news/best

states/artides/2018-09-05/commentary-drones-to-track-one-of-the-largest-dam
rem ova ls-on-the-east-coast 

The Conversation, Sept 5th
, 2018: http://theconversation.com/ drones-to-track-one-of

the-largest-dam-removals-on-the-eastern-seaboard-100071 

Tech nica I. ly, July 24, 2018: https:/ /technical. ly /bal timore/2018/08/24/a-new-mapping
cffort-will-providc-a-c loser-look-at-the-streams-that-fced-the-chesapeake-bay/ 

NPR Here and Now, April 13th 2017: http:ljwww.npr.org/2017/04/13/522607589/in
coal-country-environmental-regulations-are-creating-jobs 

Ohio Valley Resource, March 315
\ 2017: 

http:lj oh ioval leyresource .org/2017 /03/31/restoration-scientists-concerns/ 

Charleston Gazette-Mail, January 4th
, 2017: http:ljwww.wvgazettemail.com/ news-cops

and-courts/20170104/u s-co u rt-up hold s-mountaintop-remova I-pol I ution-ruling 

Bay Journal, December 2016: 
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http:ljwww.bayjournal.com/ article/ baltimore group can see the urban forests a 
mid the trees 

Washington Post, February 4th 2014: http:ljwww.washingtonpost.com/ local/md
politics/ council-members-push-proposal-to-sharply-limit-new-construction-in-ten-mile
creek/ 2014/ 02/ 03/ a40c6cd0-8d3b-lle3-98ab-fe5228217bdl story.html 

WYPR Maryland in the Morning with Shelia Kast, February 10, 2010: 
http:// m d morn. wordpress. co m/2010/02/09/210102-measu ri ng-the-b io logica I-effects
of- development/ 

Environmental Protection online, February ih, 2010: 
http:// e pon I ine .com/ a rti cl es/2010/02/04/ ecologists-create-a-mo re-precise-way-to

measure-h um an- impacts.aspx 

Baltimore Sun, B'more Green with Meredith Cohn, February id, 2010: 
http ://web logs. baltimo resun. com/features/ gree n/2010/02/ new_ way_ found_ to_ tel I 

_when_spe.html 

Science Centric, February id, 2010: http://www.sciencecentric.com/news/10020331-
researcher- develops-new-method-detecting-biodiversity-losses.htm 

B,more media interview with Walaika Haskins, February 1st, 
2010: http://www.bmoremedia.com/i nn ovationnews/u mbcecologist020210. aspx 

Legal Activities (in which I have been deposed or provided expert testimony) 

1. IRS easement assessment (146 Tax Court No. Docket 5445-13, Baltimore, MD) 

2. Ohio Valley Environmental Coalition v. Fala Coal, (S.D. W.Va. 2:13-21588) liability 

3. Ohio Valley Environmental Coalition v. Fala Coal, (S.D. W.Va. 2:13-5006) Remedy 

4. Ohio Valley Environmental Coalition v. Fala Coal, (S.D. W.Va. 2:13-21588) Remedy 

S. Ohio Valley Environmental Coalition v. Fala Coal, (S.D. W.Va. 2:15-1371) liability 

6. Canaan Christian Church and Burtonsvil/e Crossing, LLC and Burtonsville Associates, 
LLC and Jennifer M. Sarem and Marion G. Sarem v. Montgomery County, Maryland and 
Montgomery County Council and Isiah Leggett, (MD Case No.:16-cv-03698-TDC) 

Courses Taught 

Workshop: Threshold Indicator Taxa Analysis (TITAN) and analysis of biological 
community data in R. Society for Freshwater Science: Mid-Atlantic Chapter, January 
30th, 2015, Philadelphia, PA. 
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Workshop: Threshold Indicator Taxa Analysis (TITAN) and analysis of biological 
community data in R. Association of Mid-Atlantic Aquatic Biologists, March 2ih-28th, 
2014, Berkeley Springs, WV. 

Workshop: Statistical Workshop for water resource managers: Analysis of biological 
community data in R. New England Association of Environmental Biologists, March 
25-26th, 2014, Burlington, VT. 

Workshop: R statistical computing and training and Threshold Indicator Taxa Analysis 
(TITAN). New England Association of Environmental Biologists, March 19-20th, 2013, 
Lake Placid, NY. 

Workshop: 2011. R statistical computing and Threshold Indicator Taxa Analysis (TITAN). 
USGS New England Water Resource Center. Feb. 

Workshop: 2010. R statistical computing and Threshold Indicator Taxa Analysis (TITAN). 
USGS Maryland-Delaware-Virginia Water Resource Center. Oct. 

Geography and Environmental Systems (UMBC) 405 Applied Landscape Ecology 

Geography and Environmental Systems (UMBC) 110 Physical Geography 

Geography and Environmental Systems (UMBC) 404 Forest Ecology 

Geography and Environmental Systems (UMBC) 419 Watershed Analysis and Modeling 

Geography and Environmental Systems (UMBC) 319 Watershed Science and 
Management 

Geography and Environmental Systems (UMBC) 400 Ecology and Management of 
Riparian Ecosystems 

Geography and Environmental Systems (UMBC) 602 Research Methods 

Geography and Environmental Systems (UMBC) 689 Departmental Seminar 

Watershed Sciences (USU) 4930/6920 Geographic Information Science. 

Watershed Sciences (USU) 6200 Watershed Analysis . 
• Watershed Sciences (USU) 5640 Riparian Ecology and Management. 

Watershed Sciences (USU) 5490 Small Watershed Hydrology, Guest lectured on GIS 
applications in hydrology and watershed modeling. 

Environment and Society (USU) 6200 Bioregional Analysis and Planning, Guest lectured 
on analysis and assessment of watershed hydrology, four 2-hr class periods. 

Natural Resources and Environment (UMich) 511 Introduction to Aquatic Ecosystems, 
TA responsible for laboratory content delivery, taught 5-hr laboratory sections and led 
field trips for two semesters. 

Natural Resources and Environment (UMich) 435 Forest Ecology, TA and assisted in 
content delivery, taught field laboratory section. 

Natural Resources and Environment (UMich) 337/437 Biology and Identification of 
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Woody Plants, TA, fully responsible for two 5-hr field laboratory sections, taught 4 
semesters. 

Environmental Law Program (Vermont Law School) Watershed Management and 
Protection, TA developed and delivered field laboratory for a capstone course. 

Maine Conservation School, Forest Ecology and limnology, assisted in developing 
content, fully responsible for instruction to high-school and continuing education 
students 

SERVICE TO THE DEPARTMENT, UNIVERSITY, COMMUNITY, and PROFESSION 

SERVICE TO THE DEPARTMENT 

2018-19 Human Geography Search Committee, GES, UMBC 

2016-17 Chair, GIS/Geovisualizaton Search Committee, GES, UMBC 

2015-present Undergraduate Committee, GES, UMBC 

2015-2016 Graduate Committee, GES, UMBC 

2015-present Graduate Program Director, MPS in GIS program 

2011-present GES P&T Committee 

2011-2019 Chair, GIS committee, GES, UMBC 

2014-15 GIS Search Committee, GES, UMBC 

2012-13 Chair, Biogeography Search Committee, GES, UMBC 

2012-13 Human Geography Search Committee, GES, UMBC 

2012-2013 Writing Across the Geography Curriculum committee, GES, UMBC 

2010-2014 Graduate Committee, GES, UMBC 

2010-11 Human Geography Search Committee, GES, UMBC 

2009-2011 GIS Committee, GES, UMBC 

2008-9 Environmental Policy Search Committee, GES, UMBC 

2008-present Undergraduate Advisor, GES, UMBC 

2008 Watershed Management Faculty Search Committee, WATS, USU 

2008 Instructor of record, Graduate Student Seminar, GES, UMBC 

2005-8 Undergraduate Advisor, Dept. of Watershed Sciences, USU 

2005-8 Graduate Affairs Committee, Dept. of Watershed Sciences, USU 

SERVICE TO THE UNIVERSITY 

2019 Member, Search Committee, UMBC Athletic Director 
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2017-present Faculty Athletic Representative to the NCAA, UMBC 

2017-present Athletic Policy Committee, UMBC 

2016-2017 Vice President, Faculty Senate, UMBC 

2016-2017 Executive Committee, UMBC 

2016-2017 University Steering Committee, UMBC 

2016-2017 Academic Programming and Budget Committee, UMBC 

2015-present Co-Chair, Climate Action Steering Committee, UMBC 

2015-present CERA steering committee, UMBC 

2014-2018 ILSB Research Technical Advisory Committee, UMBC 

Curriculum Vitae 

2012-2016 Co-Chair, Course Evaluation Implementation Committee, UMBC 

2012-2013 Executive Committee, UMBC 

2012-2013 Chair, Faculty Affairs Committee, UMBC 

2012 Faculty Development Center, Search Committee, UMBC 

2011-14 iCubed Faculty Mentor 

2011-2013 Faculty Affairs Committee, UMBC 

2006-8 Chair, Information Technology Committee, College of Natural Resources, 
Utah State University 

2000-1 Dean Search Committee, School of Natural Resources and Environment, 
U. of Michigan 

1998-2001 Newcomb Tract Caretaker, School of Natural Resources & Environment, 
U. of Michigan 

1997-9 Graduate Student Representative, School of Natural Resources & 
Environment, U. of Michigan 

1997-8 Ecosystem Management Committee, , School of Natural Resources & 
Environment, U. of Michigan 

SERVICE TO THE COMMUNTIY 

2016-2018 Advisory Committee, Baltimore Green Network Plan 

2014-2017 Technical Review Committee, Anne Arundel County Biological Monitoring 
and Assessment Program 

2012-present Advisor, Baltimore Greenspace 

2001-08 

2001-05 

Member, Science Advisory Council, The Nature Conservancy Emiquon 
Floodplain Restoration Project 

Member, Board of Directors. The Lake Michigan Federation {Now Alliance 
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for the Great Lakes) 

SERVICE TO THE PROFESSION 

2019 Promotion & Tenure Review (University of Connecticut) 

2018 Promotion & Tenure Review (Vassar College) 

2018-present Associate Editor, Freshwater Science 

Curriculum Vitae 

2016 Promotion & Tenure review (University of Maryland, College Park) 

2016 Promotion & Tenure review (University of Michigan) 

2016-2017 Local Host, 2017 Annual Meeting, International Association of Landscape 
Ecology (IALE), U.S. Chapter 

2015-2018 International Association of Landscape Ecology (IALE), U.S. Chapter: 
Executive Board 

2015 Promotion & Tenure review (University of Maryland, Center for 
Environmental & Estuarine Science) 

2014 Convening Co-Chair, Special Session: Modeling and mapping 
spatiotemporal patterns of stream biodiversity in the Chesapeake Bay 
watershed. Chesapeake Research Consortium Modeling Symposium, 
Annapolis, MD 

2013 Promotion & Tenure review (Pennsylvania State University) 

2010-2016 IALE, U.S. Chapter: Site Selection Committee 

2010-2011 National Academy of Sciences, National Research Council, Challenges and 
Opportunities in the Hydrologic Sciences, Contributor 

2009-10 National Science Foundation Doctoral Dissertation Improvement Grant 
Panel 

2008-10 International Association of Landscape Ecology (IALE), U.S. Chapter: 
Executive Board 

2008-10 IALE, U.S. Chapter: Chair-Site Selection Committee 

2006 Convening Chair, AGU Special Session: Interactions between Watershed 
Characteristics, Stream Dynamics, and Water Quality, Baltimore, MD 

2005-08 American Geophysical Union, Water Quality Committee 

2003-05 IALE, U.S. Chapter: Strategic Planning Review Committee 

Ad Hoc Reviewer for: 

American Fisheries Society; American Geophysical Union; Aquatic Ecology; Biological 
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Conservation; Biological Invasions; CALFED Ecosystem Restoration Program; CALFED 
Science Program; Ecology; Chesapeake Bay Trust; Conservation Biology; Delaware 
SeaGrant; Ecography; Ecological Applications; Ecological Engineering; Ecological 
Indicators; Ecological Monographs; Ecological Restoration; Ecology; Ecosphere; 
Ecosystems; Environmental Management; Environmental Modeling & Software; 
Environmental Monitoring & Assessment; Environmental Reviews; Environmental 
Science: Processes & Impacts; Environmental Science & Technology; Fisheries 
Management & Ecology; Freshwater Biology; Freshwater Science; Geomorphology; 
Hydrobiologia; Hydrological Processes; International Journal of Applied Earth 
Observation and Geoinformation; International Journal of the Digital Earth; Journal of 
the American Water Resources Association; Journal of Applied Ecology; Journal of 
Applied Geography; Journal of Ecology; Journal of Environmental Management; Journal 
of Forestry; Journal of Hydrology; Journal of the North American Benthological Society 
(now Freshwater Science); Journal of Urban Ecology; Journal of Vegetation Science; 
Landscape Ecology; Limnology and Oceanography; Methods in Ecology & Evolution; 
Michigan SeaGrant; National Science Foundation; New Phytologist; Photogrammetric 
Engineering & Remote Sensing; PLoS One; Proceedings of the National Academy of 
Sciences; Restoration Ecology; Science of the Total Environment; Urban Forestry and 
Urban Greening; US Geological Survey; Water Research; Water Resources Research; 
Wetlands 
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This document contains explanations of the materials reviewed by Dr. Baker in his letter which 
is attached to our comment letter as Exhibit A: 

In the Record/lEPA documents 
• Anti-Degradation Document.pdf This is the Nov. 18, 2016 Antidegradation Assessment Report 

submitted by Williamson Energy to /EPA. 
• PondCreekPermit2005.pdf This is the mine's current permit issued June 28, 2005. 
• IEPA_AmbientWQData.xlsx /EPA Ambient Water Quality network results for stream segments 

N-11, N-12, and NH-06, retrieved by FOIA through request on Nov. 14, 2019 and received on 
Nov. 22, 2019. 

• Comment and Request for Hearing on NPDES Permit No. IL0077666, Notice 
No. 7516c, Williamson Energy, LLC, Pond Creek Mine.pdf This is the August 12,2019 letter to 
/EPA from Sierra Club and Prairie Rivers Network. 

• USGS gauge and water quality records for #05599490 Big Muddy River at 
RTE 127 at Murphysboro from Jan 2016 to Nov 2019 These records are available online at 
USGS and include dissolved oxygen and conductivity data. 

• IEPA water quality records for Segment N-11, NG-05 These include data sets we received 
from /EPA records. 

• Big Muddy River (N) 2000.pdf This is the /EPA report AN INTENSIVE SURVEY OF THE BIG 
MUDDY RIVER BASIN: Data Summary Summer 2000, June 2003. We received this report from 
/EPA on Dec. 18, 2019 in response to our FOIA request of Dec. 3, 2019. 

• Pond Creek mine outfall.pdf This is a map prepared by Prairie Rivers Network showing existing 
and proposed outfalls for the Pond Creek and Sugar Camp mines at their operations and on the 
Big Muddy River. 

• WaterData_Bugs_Fish_BlgMuddy _N_PondCr _NG_ T oCindySkrukrud_2020 _ 01 _ 1 0.xlsx 
These are data received from /EPA Ambient Water Quality Monitoring Program in response to the 
FOIA request by Cindy Skrukrud on Dec. 3, 2019 and received on Jan. 10, 2020. 

• Set of Pond Creek FOIA Documents These are all documents that Sierra Club copied in its 
review of the Pond Creek NPDES file at /EPA offices on August 12, 2019. These materials were 
made available to us from our July 24, 2019 FOIA: 

o 12.12.16AD&QBELPdCrMine_08122019114439.PDF 
o Application 7-18-18 Ownership& ViolationsPCmine _ 08122019101005.PDF 
o Gh2oPCmine_08122019100223.PDF 
o Gh2oPCmine_08122019100359.PDF 
o Gh2oPCmine_08122019100529.PDF 
o GH20pondck_08122019102002.PDF 
o GH20pondck_08122019102029.PDF 
o GH20pondck_08122019102230.PDF 
o OwnershipPdCrMine_08122019111909.PDF 
o ROA2PdCrMine_08122019113337.POF 
o ResptolEPAonRDA3PdCrMine_08122019113730.POF 
o T&ERDA3PdCrMine_08122019114056.PDF 

• Detailed Facility Report_ ECHO_ US EPA.pdf is Exhibit R Detailed Facility Report ECHO 
US EPA.pdf 

• NACL Proposal 2019.docx These are the proposed changes to the Illinois chloride water quality 
standards that were proposed in Exhibit C 18-32 Amended Petition TECHNICAL SUPPORT 
DOCUMENT SUPPLEMENT 2 20 2019.pdf 
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Mr. Albert Ettinger 
53 W. Jackson #1664 
Chicago, Illinois 

Dear Mr. Ettinger, 

901 Glencastle Way 
Raleigh, NC 27606 
January 15, 2020 

In response to your request made on behalf of the Sierra Club, I am sending these comments 
about draft NPDES Permit No. 1L0077666 for Williamson Energy, LLC's Pond Creek Mine. As 
background, there were 4 7 permitted coal mines in the Big Muddy River watershed as of about 15 
years ago ([EPA 2004). About 88% of the Upper Big Muddy River watershed has an annual 
minimum water table depth of 79 centimeters ( ~31 inches) or less, and in about 20% of the 
watershed the annual minimum water table depth is only 15 centimeters ( ~6 inches), with hydric 
soils (LimnoTech 2018). Thus, coal mining operations in this watershed threaten both surface 
water and groundwater with contamination from mining wastes. 

The permit includes three new alkaline discharges from sediment pond operation and 
maintenance, the focus of these comments, by the Pond Creek Mine: outfalls 011, 009, and 009ES. 
Outfall 011 would discharge to stream segment N-11 of the Big Muddy River. That entire stream 
segment is on the lllinois draft 2016 303(d) list of impaired waters for aquatic life use (low 
dissolved oxygen [DO), iron, pH, total suspended solids (TSS], sedimentation/siltation); mercury 
and PCBs (fish consumption); and fecal coliforms (primary contact recreation). 

The other two proposed outfalls would drain from a new refuse disposal area with sediment 
basin. Outfall 009 would discharge to Pond Creek (tributary of Big Muddy River segment N-11). 
Outfall 009ES would discharge to an unnamed tributary of Pond Creek that already receives 
discharges from the mine's outfalls 001, 002, 003, 004, 005, 006, 007, and 008. The entire length of 
Pond Creek is on the state's 2016 draft 303(d) list, including the stream segment (NG-02) that 
would receive the discharges from outfalls 009 and 009ES. Coal mining and agriculture are the 
major land uses in the watershed (Carpenter et al. 2018). Both streams are impaired for aquatic life 
use (alteration in stream-side or littoral vegetative cover, changes in stream depth and velocity 
patterns, loss of instream cover, chlorides, low DO, and sedimentation/siltation) (IEPA 2019). 
While mercury contamination is not listed as a cause of impairment to Pond Creek or the unnamed 
tributary, IEPA (2004) has described mercury contamination via atmospheric deposition as an 
interstate/international issue affecting many Illinois waters. The Illinois Department of Public 
Health (2019) has posted fish consumption advisories due to mercury contamination for the "Big 
Muddy River and Tributaries" in Franklin and Williamson Counties (which include Pond Creek and 
the unnamed tributary) as well as six other counties in the Big Muddy River watershed. Thus, 
mercury contamination is affecting Pond Creek and its unnamed tributary, as well as the Big Muddy 
River. The following comments emphasize Big Muddy River segment N-11, but the issues and the 
underlying science are also applicable to the Pond Creek and unnamed tributary segments that 
would be affected by the permitted discharges. 

A. The high chloride and sulfate concentrations added to the water column of the substantial mixing 
zones would significantly increase mercury release from the sediments and, in turn, increase the 
potential for mercury contamination and toxicity to fish and other beneficial aquatic life. These 
effects would occur because there are strong chemical interactions between the overlying water 
and the sediments (Wetzel 2001). Mercury contamination is already contributing to the 
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degradation of this stream segment ([EPA 2016). 

Elevated chloride - An abrupt, pronounced increase in mercury release from the sediments of 
aquatic systems has been reported, as a conservative estimate, when chloride (Cl·) concentrations 
reach or exceed 2 x 10·2 M (709 mg/L) (Wang 1991). The dramatic mercury release with increasing 
chloride has been attributed to the dissolution of adsorbed mercury through its complexation with 
chloride. The IEPA is considering a permit level of500 mg chloride/L outside the mixing zones, 
within the same order of magnitude as the threshold value of 709 mg/L for major mercury release 
from the sediments. The mining company would be allowed to discharge up to 12,000 mg 
chloride/Lat the point of discharge to the Big Muddy River (maximum volume allowed - 5,000 
gallons per minute). More than 90% of the total mercury present in the water and sediments 
generally is sorbed onto and held in the sediments (Wang 1991 and references therein). As 
mercury is already contributing to degradation of this segment, appreciable mercury can be 
expected to have accumulated over time in the sediments. The substantial mixing zone for the Big 
Muddy River that would be allowed by this permit, encompassing up to 1/4th the river volume in 
the area, and the high chloride concentration discharged, would result in major mercury release 
from the sediments throughout the mixing zone. Some of that mercury would be moved by 
currents beyond the mixing zone. Pond Creek segment N-2 and the unnamed tributary, receiving 
effluents from outfalls 009 and 009ES respectively, would also be permitted at 500 mg chloride/L 
along with a mixing zone for outfall 009 (IEPA 2019), and would be similarly impacted. 

The threshold value for major mercury release from the sediments may be substantially lower: 
In other work (Farrell et al. 1990), the fraction of total mercury-II (Hg•2) bound in the form of chloro
complexes increased as the chloride concentration of the water increased; and the total toxic activity 
of the mercury chloro-complexes increased as a near-linear function of the total chloride 
concentration - but there was no significant increase in the mole fraction until the total chloride 
concentration was 10·3 M (35 mg chloride/L). The data again suggested a threshold for mercury 
release, at 35 mg chloride/L; this concentration corresponded to the chloride level at which 
significant decreases, related to mercury toxicity, were observed in growth of the test organisms. 
The permit level of chloride under consideration by IEPA. 500 mg chloride/L (outside mixing zones) 
would be more than 10-fold higher than that estimated threshold. 

Elevated sulfate - High inputs of sulfate to the overlying water can also stimulate methyl
mercury production and release from anoxic sediments (Gilmour et al. 1992, Benoit et al. 1999, 
Jeremiason et al. 2006). Bacterial sulfate reduction and mercury methylation in freshwater 
sediments are strongly related (Gilmour et al. 1992); mercury methylation is dependent on sulfate 
availability (as an electron acceptor) because sulfate-reducing bacteria mediate the biotic 
methylation of mercury (Mitchell et al. 2008). There is feedback inhibition, wherein the high pore
water sulfide concentrations that can result from rapid sulfate reduction (see section E below) can 
inhibit mercury methylation (Gilmour et al. 1992 and references therein). The bacteria involved in 
mercury methylation under high sulfate conditions also require sufficient organic carbon (Gilmour 
et al. 1992, Harmon et al. 2004, Mitchell et al. 2008), which would be supplied by the organic 
carbon in the anoxic sediments and the decomposition of dead and dying aquatic organisms in the 
mixing zones (outfalls 011, 009). 

B. The mine discharges at outfalls 011, 009, and 009ES will exacerbate the TSS conditions in the 
receiving streams. Excessive total suspended solids are already contributing to the degradation 
of these stream segments. 

For all streams and rivers in the Upper Big Muddy River watershed, IEPA has developed a 
loading reduction strategy target of 32.2 mg/L (IEPA 2016), or 39.3% TSS reduction (LimnoTech 
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2018). These targets were based on an average of what were described as "validated, real-world 
data (1999-2013) for the nearby Upper Kaskaskia watershed, which [still] contains several streams 
that are in full support of aquatic life." Pond Creek segment NG-02 has an even higher loading 
reduction strategy target of 62.7% TSS reduction (Limnotech 2018). Yet, the effluent standards for 
TSS in mine drainage are established pursuant to 35 III. Adm. Code 406.106 (Illinois Pollution 
Control Board 2019), which allow 35 mg TSS/L. In the permit IEPA applies the statute as a "30-day 
average" without indicting the number of samples that will be taken per month (at least three are 
required; 35 Ill Adm. Code 304.104). This allows for much larger concentrations over a monthly 
period as long as the average is 35 mg TSS/L. The daily maximum - outside the mixing zones (also 
for outfall 009ES) - is double the value in the mine drainage statute, 70 mg TSS/L, as allowed by 
statute (35 Ill Adm. Code 304.104). It is noteworthy that the same approach is applied by !EPA to 
iron and manganese, effectively doubling the concentrations stated as acceptable in statute 35 Ill. 
Adm. Code 406.106. 

Many adverse impacts on stream ecosystems have been documented from excessive suspended 
sediment loading, including marked effects on fish and macroinvertebrate diversity and abundance 
( e.g., Newcombe and MacDonald 1991, Wood and Armitage 1997, and references therein). The 
extent of the impacts on aquatic life strongly depends on the TSS concentration x the duration of 
exposure (Newcombe and MacDonald 1991). Macroinvertebrates, zooplankton sensitive fish 
species, and other beneficial organisms can be stressed or killed at~ 25-30 mg TSS/L depending on 
the environmental conditions, and if subjected to such concentrations for hours to days. In allowing 
a daily concentration of up to 70 mg TSS/L, there is no evidence that IEPA considered the need to 
protect aquatic biota during critical conditions such as reproductive and recruitment periods (e.g., 
see Sweeten and Mccreedy 2002). 

C. Harmful toxigenic cyanobacteria will have a competitive advantage over other algae in the 
environmental conditions created by the Pond Creek Mine's alkaline effluent, including high specific 
conductance, high chloride, and enhanced phosphorus (P) release from the sediments. Cyanobacteria 
also generally have high tolerance for limited light and toxic heavy metals relative to other algae. 

The Pond Creek Mine alkaline waste effluent discharged at the three proposed new outfalls and 
existing outfalls would have elevated concentrations of salts with strong bases and carbonates. The 
resulting elevated chloride/salinity and alkalinity are characteristic ofrivers and streams affected 
by what has come to be called the freshwater salinization syndrome (Kaushal et al. 2018). A major 
cause of this syndrome is alkaline coal mine wastes, and a major symptom is contaminant 
mobilization (e.g., mercury as noted above). 

Pertinent to benthic cyanobacteria, high concentrations of sulfate and chloride have been shown 
to enhance phosphorus release from the sediments (Caraco et al. 1993, Zak et al. 2006, Jin et al. 
2013). Most toxigenic cyanobacteria are "phosphorus loving" (Burkholder 2009 and references 
therein) - that is, they have high P optima and would be expected to be stimulated by the enhanced 
sediment P release. The hypoxic conditions that are contributing to the degradation of this stream 
segment (IEPA 2016) would further enhance sediment P release (Carlton and Wetzel 1988, Stumm 
and Morgan 1995). 

Various toxic cyanobacteria have also been shown to be capable of withstanding major increases 
in salinity as influx of chloride salts. For example, growth rate and toxin production of freshwater 
Microcystis aeruginosa were unaffected by salinity levels up to nearly 1/3rd strength seawater 
(salinity 10), and M. aeruginosa could withstand short-term salinity shock up to half-strength 
seawater (salinity 17.5) (Tonk et al. 2007). In other research, M. aeruginosa tolerated salinities as 
high as 14 (Verspagen et al. 2006). Additional studies demonstrated that several tested freshwater 
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and brackish cyanobacteria taxa were more salinity-tolerant (up to salinities of 15-20) than other 
co-occurring algae {Moisander et al. 2002). In laboratory experiments with freshwater and 
brackish cyanobacteria, inorganic nitrogen supplies {nitrate or ammonium) or organic nitrogen as 
glutamate significantly enhanced salt tolerance (Reddy et al. 1989). These nitrogen substances 
inhibited sodium influx, thought to be a major mechanism involved in cyanobacteria tolerance of 
substantial salinities (Reddy et al. 1989). 

Cyanobacteria additionally tend to have high tolerance for limited light in comparison to many 
other algae (Graham et al. 2016 and references therein), as well as high tolerance of toxic heavy 
metals (Baptista and Vasconcelos 2006, Cassier-Chauvat and Chauvat 2015, Shilpi et al. 2015). 
They also have effective mechanisms that enable them to avoid washout in river environments, and 
they can thrive along the river bottom during high-flow conditions (Quiblier et al. 2013, McAllister 
et al. 2016). These traits collectively give cyanobacteria major advantages over other algae in 
freshwaters affected by coal mining alkaline effluents (e.g., Valkanas and Trun 2018). The Pond 
Creek Mine's alkaline effluent will promote their growth over other, beneficial algae. 

D. Fauna that die in the substantial mixing zone of the Big Muddy River, the smaller mixing zone of 
Pond Creek, and the outfall area of the unnamed tributary, will increase biochemical oxygen 
demand and exacer-bate the low dissolved oxygen conditions both in this stream segment and in 
downstream waters. Low-oxygen conditions are already contributing to the degradation of 
these stream segments. 

A wealth of peer-reviewed science publications have documented "devastating effects" on 
aquatic communities from coal mine waste pollution, whether the effluent is added continuously or 
episodically (e.g, Maccausland and McTammany 2007, Bier eta!. 2015, Giam et al. 2018, and 
references therein). Many biota (invertebrates, fish, salamanders, etc.) are killed outright in areas 
affected by the discharged effluent, and their taxonomic richness and abundance are significantly 
depressed as a long-term outcome (Giam et al. 2018). The resulting biochemical oxygen demand for 
decomposition of these organisms will exacerbate the low dissolved oxygen conditions that are 
already contributing to the degradation of these three stream segments, in and downstream from 
the mixing zones (outfalls 011, 009) and discharge area (outfall 009ES). 

E. The permit mistakenly asserts that the highly toxic coal mine effluent will not cause Q11X long-term 
impacts. The writing does not account for (i) the effects of chloride and sulfate on mercury (see part A, 
above); and (ti) the substantial resuspension/downstream movement of pollutants, which will 
promote chronic physiological stress, disease, and death of sensitive biota both within the mixing 
zones/discharge area and well beyond them. 

Intermittent riverine resuspension of pollutants is recognized as such a "common, ubiquitous" 
reality (Kleeberg et al. 2013) that books have been written about it (e.g., Van Rijn 1993, Westrich 
and Forstner 2007), and studies have tracked toxic contaminant movement downstream in rivers 
via resuspension of settled materials ( e.g., Theis et al. 1988, Jamieson et al. 2005, Schneider et al. 
2007). Despite this wealth of peer-reviewed, published science, the permit section entitled "Fate 
and Effect of Parameters Proposed for Increased Loading" does not make a science-based assess
ment of either the fate or the effects of the mining pollutants considered, nor can this information 
be found elsewhere in the permit. The writing states (pp.15, 17): 

Chloride and sulfates would remain dissolved in the water and would move 
through the downstream continuum. Manganese, iron, nickel, copper, and total 
suspended solids will most likely settle and become part of the bed sediment .... 
Because of the near-real-time continuous monitoring of upstream and down-
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stream conditions in the receiving stream, and the ability of the permittee's 
diffuser to adjust to flow and background concentration conditions, discharges 
will always [emphasis added] be into a waterbody that is below water quality 
standards and in concentrations and flow combinations that will not cause or 
contribute to an exceedance downstream of the mixing zone. No adverse 
impacts [emphasis added] to streams would occur as all water quality 
standards are expected to be met in the receiving water .... The proposed activity 
will result in only short-term, temporary increases in pollutant loading 
[emphasis added] and will not result in long-term or permanent impacts to 
existing uses including aquatic life habitat. 

Corrective information is provided as follows: 

• The permit writing asserts that [all of the] chloride and sulfates will remain dissolved in the 
water and "move through the downstream continuum" without mention of any ill effects. The 
well-established reality instead is that there are strong chemical interactions between the 
overlying water and the stream sediment pore waters. That is, in part, why high chloride and 
high sulfate promote toxic mercury release from the sediments (section A, above). 

** Based on a review of chloride fate and transport in watersheds, streams, and lakes, once 
added to streams, (i) much of the chloride moves from the overlying water into sediment 
pore water (Kennedy et al. 1984; also see Lerman and Weiler 1970, Effler et al. 1990, Besser 
et al. 2009); there it undergoes a large suite of competitive equilibrium reactions with ionic 
mercury species (making toxic mercury more bioavailable; see section A of this letter and 
supporting references therein) and other metals; and (ii) some of the chloride, still in the 
overlying water, is moved downstream by currents (Ward et al. 2013). Analogously as for 
chloride movement through soils in watersheds, initial pore-water concentrations (from the 
water column) in streams and lakes can be elevated near the sediment surface (Lerman and 
Weiler 1970, Effler et al. 1990, Lax and Peterson 2008). Within chloride-unsaturated 
sediments, chloride moves mostly vertically downward through the sediments, driven by 
diffusion. As high loading to the overlying water continues, the pore water becomes a long
term chloride source to sub-surface groundwater (decades; Lax and Peterson 2008, Kelly et 
al. 2012 and references therein). 

It should be noted that much of the high sulfate added to the overlying water also moves 
into the pore water ( e.g., see Ng et al.2017 and references therein), where it promotes toxic 
methylmercury production (see Section A of this letter) and toxic hydrogen sulfide 
production (below), can be directly toxic to biota (Elphick et al. 2011), etc. 

** High concentrations of sulfate in the water, such as those that would be allowed by the 
permit in all three affected stream segments, lead to production of hydrogen sulfide in the 
sediments (Stumm and Morgan 1995, Bernhardt and Palmer 2011). This occurs because the 
elevated water-column sulfate concentrations will stimulate microbial sulfate reduction in 
the sediments: the microbes use sulfate (S04·2) instead of oxygen (which is not available in 
anoxic sediments, or sparse in hypoxic sediments) in their consumption of organic matter. 
The sulfur (S) in the sulfates is converted to sulfide (HS-), then to hydrogen sulfide (H2S). 
Hydrogen sulfide is toxic to many organisms, from plants and other beneficial aquatic life to 
humans (Lamers et al. 1998, Bagarinao 1992, Reiffenstein et al. 1992). It has been 
implicated in mass mortalities of fish and other aquatic life (Bagarinao 1992 and references 
therein). 

** In addition to being directly toxic under some conditions (Elphick et al. 2011), the high 
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sulfate will also promote eutrophication through phosphorus release from the sediments of 
the three streams (Bernhardt and Palmer 2011, and references therein): Sulfide binds 
strongly with iron in sediments and converts it to pyrite minerals, which is beneficial in 
reducing bioavailable iron; but much of the phosphorus in freshwaters is bound to iron 
minerals. In the high-sulfide surficial sediment environment resulting from the high water
column sulfate, the sulfide interferes with the iron-P bonds so that phosphorus is released 
to the water column (Caraco et al. 1989, 1993). By this mechanism, high sulfate additions to 
the overlying water is known to promote eutrophication of freshwaters (van der Welle et al. 
2008, Myrbo et al.2017). 

• The permit guestimates (p.15) that "manganese, iron, nickel, copper, and TSS will most likely 
settle and become part of the bed sediment in the river." Peer-reviewed science has shown 
that at least a portion of the toxic heavy metals ( e.g., cadmium, manganese, zinc, nickel) and 
TSS in alkaline mine waste effluent settle out and become embedded within the microbial 
biofilm matrix at the sediment/water interface (Bier et al. 2015). The permit writing 
indicates no consideration for resuspension/downstream movement of that "bed sediment" 
in the three affected streams. 

• The permit writing, assuring readers of "near-real-time continuous monitoring upstream and 
downstream", is highly misleading because only flow (upstream) and one chemically related 
parameter (conductivity) will be monitored continuously upstream and downstream from the 
three outfalls (IEPA 2019). Most parameters will not be monitored adequately for 
assessment of compliance (see, e.g., Robertson and Roerish 1999, Stansfield 2001): 

** The only information given about continuous (if that is the meaning of the permit 
writing. "full flow measurement", which is not clear) flow is that, "the upstream flow 
should be based on the full flow measurement upstream of the proposed outfall O 11 that 
shall be approved by the Agency". 

** Metals in the discharges at the three outfalls, other than iron, will be monitored twice per 
year and only total concentrations will be measured. Regarding the latter point, dissolved 
concentrations are generally much more important for assessment of toxicity to aquatic 
biota, not total. Thus, it is not possible from the extremely sparse data (2 samples over an 
entire year) to gain insight about the threat of these metals to beneficial aquatic organisms. 

** Sulfate and dissolved iron will be monitored from the effluent monthly when discharging. 

** There is no requirement to monitor chloride at any of the three outfalls. Instead, chloride 
will be calculated from conductivity data taken by two conductivity meters, one installed 
upstream, the other downstream from each outfall. The calculated value would be the only 
requirement in discharge monitoring reports. The conductivity meters are described as 
continuously monitoring, but no information is given as to the data collection frequency. 
Furthermore, the permit provides no information about the equation selected to derive 
calculated chloride values from conductivity data (for example, no information to address 
the question of how statistically strongly conductivity is correlated with chloride along the 
concentration gradient). The permit also provides no information science literature in 
support of the selected equation, or whether a robust background dataset was used to 
customize it for the Big Muddy River prior to applying the equation. 

** Upstream from the discharge areas, the three streams will be monitored once per year, 
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and only for discharge rate, sulfate, chloride, and hardness (exceptions: now and 
conductivity as described above). 

** Downstream from the discharge area, the river will be monitored four times per year, 
and only for discharge rate, sulfate, chloride, and hardness (exception - conductivity data as 
described above). Moreover, the permit provides steps that the mining company could take 
to request reduction or elimination of any downstream monitoring requirements. 

** Other mention of continuous monitoring in the permit writing (p.13) was that during 
operations of the pipeline, continuous now monitors would be installed to provide 
protection against leakage. 

** No information was included in the permit about the frequency of monitoring TSS 
upstream or downstream of discharge locations, or in the effluents. "Monthly averages" 
must be based on at least three samples over a monthly period (35 Ill Adm. Code 304.104). 

• The permit writing provides unrealistic assurances that (i) there will never be any violations 
of the water quality standards. Moreover, the writing makes mistaken assurances, without 
basis in science, that there will be no adverse impacts whatsoever, and no long-term impacts 
to existing uses including aquatic life habitat. 

** The Pond Creek Mine has had numerous previous violations of water quality standards 
(e.g., excessive iron, chloride, and manganese; see https://echo.epa.goy/detailed-facility
report?fid=IL0077666). Why, from now on, should IEPA or readers of the permit believe 
that the mine operation will be "perfect"? 

** As stated, a large body of peer-reviewed science repeatedly has shown that coal mine 
effluents cause major, long-term impacts to receiving waters in degraded water quality; 
otherwise-degraded habitats; physiological stress, disease, and death of beneficial aquatic 
life; and replacement of those organisms with highly tolerant, noxious, usually undesirable 
taxa (e.g., see Maccausland and McTammany 2007, Giam et al. 2018). Considering the 
scientific information presented above, there is no question but that the mine's discharged 
effluent will cause or contribute to further degradation of the Big Muddy River. 

F. Interactive effects of some pollutants, and enhanced bioavailability in low-oxygen conditions 
characteristic of the three affected stream segments, have not been considered in the permit. 

Coal mine alkaline effluent contains many toxic contaminants other than those considered for 
regulation in the three streams by this permit, such as antimony, arsenic, barium, cadmium, 
chromium, cobalt, lead, manganese, nickel, phenols, selenium, silver, and zinc (Watzlaf et al. 2004). 
Many metals in the above list are essential micronutrients, but become toxic at concentrations 
higher than needed for normal growth (Nies 1999). Others ( e.g., cadmium and lead) have no 
known beneficial role in biota and are toxic even at extremely low concentrations (Rand and 
Petrocelli 1995). Toxic metals - including the substantial mercury that will be released from the 
sediments in and around the mixing zones (above) - and other substances are known to act 
additively or synergistically (Marking et al. 1977), yet none of these serious impacts were 
addressed in the permit. The following examples illustrate the high potential for synergistic and 
additive, adverse effects to beneficial aquatic life in the three stream segments affected by mining 
waste contamination from outfalls 009, 009ES, and 011: 

• Additive, adverse effect of [chloride+ sulfate] - The acute toxicity of chloride and sulfate 
(NaCl+ Na2S04) mixtures to juvenile unionid mussels in hardwaters (within the range 
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characteristic of the river segment affected by the Pond Creek Mine discharge) significantly 
increased with sulfate additions at or above 350 mg/L (Wang et al. 2018). The permit 
allows single values for sulfate as high as 2,120 mg/L (IEPA 2019, p.14). The fatmucket 
mussel species tests is reported to occur in the Big Muddy River drainage (Shasteen et al. 
2012). The lower range of ECS0s (median effective concentration, that is, the concentration 
expected to produce death or other effect in 50% of the test population) for fatmucket 
glochidia (sensitive larval stage) was reported at 441 mg chloride/L. The permit allows for 
chloride concentrations outside the mixing zones as high as 500 mg/L (!EPA 2019). These 
data indicate that permit levels derived individually for chloride or sulfate will not be 
protective at moderate to high, co-occurring concentrations of the two ions. Additive 
toxicity of NaCl+ Na2SO4 mixtures has also been reported from acute toxicity testing with 
the zooplankter Ceriodaphnia dubia (Erickson et al. 2017). 

• Synergistic, adverse effect of [nickel+ mercury] on the fatty acid composition of fish muscle 
tissues (Senthamilselvan et al. 2016). This impact is germane given that the body burden of 
mercury in fish already warrants warnings against human consumption and is a cause of 
degradation for listing the Big Muddy River- segment N-11 on Illinois' 303(d) list. 
According to !EPA (see · 
h ttps: / /www2.ill i no is.gov /epa /topics /water-quality/watershed-
managem en t/tm dls / Pages/303d-list.as px ), this river segment has been so listed for the 
past decade, indicating that substantial mercury contamination has occurred, ongoing. 

• Synergistic, adverse effect of [chromium + mercury] on the histology and physiology of fish 
(Dwivedi et al. 2012). This impact is germane as explained above. 

Such information helps to explain the recent finding that one coal mine constitutes a regional 
source of stress to stream fish assemblages: Daniel et al. (2015) tested threshold responses of fish 
metrics to coal and mineral mine densities. As expected, increased mine densities were associated 
with declines in multiple fish metrics, and mines had a worse impact on fish communities than 
other human-related land uses - and just one mine in a watershed adversely affected fish throughout 
that watershed. Synergistic and additive effects of the wide array of toxic pollutants in the effluent 
discharged to the Big Muddy River, Pond Creek, and the unnamed tributary by the Pond Creek Mine 
would contribute to this regional effect. That mine is not the only coal mine in the Big Muddy River 
watershed (e.g., see U.S. Energy lnfor_mation Administration 2011, 2016). These points underscore 
the need to have a margin of safety in the permit to account for synergistic and additive impacts of 
the many pollutants in the mine waste effluents proposed for discharge at outfalls 009, 009ES, and 
011 and the existing mine outfalls. 

Overall, in view of the issues raised above, it is my opinion that the proposed discharge to Big 
Muddy River segment N-11, Pond Creek segment NG-02, and the unnamed tributary to Pond Creek 
by the Pond Creek Mine would increase levels of toxic mercury to the detriment of fish consumption 
and public health; increase levels of harmful algae to the detriment of swimming and other 
recreational uses; and cause major harm to aquatic life, long-term. 

Sincerely, 

~ --11l.- f?.vr-kk~/0 
JoAnn M. Burkholder, Ph.D. 
William Neal Reynolds Distinguished Professor 
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Curriculum Vitae 

JoAnn Burkholder 

Professor and Director, NCSU Center for Applied Aquatic Ecology, 
Department of Applied Ecology I 

Jointly Appointed in the Department of Plant and Microbial Biology 

Contact Information 

Center for Applied Aquatic Ecology (CAAE), North Carolina State University (NCSU) 
620 Hutton Street - Suite I 04, Raleigh, NC 27606 
Telephone (919) 515-2726 or -3421; FAX (919) 513-3194 
Email jburk@ncsu.edu Center website https:1/caae.cals.ncsu.edu/; projects.ncsu.edu/wq 

Education 

Undergraduate: Iowa State University Zoology B.Sc., 1975 
M.Sc., 1981 
Ph.D., 1986 

Graduate: University of Rhode Island 
Michigan State University 

Aquatic Botany 
Botanical Limnology 

Research Interests 

Algal nutritional physiology and ecology, spanning the salinity gradient from freshwater to estuarine and 
marine species; and chronic effects of eutrophication (nutrient over-enrichment and associated pollutants) 
on aquatic ecosystems 

Professional Experience 

2013 - present Director, CAAE, Department of Applied Ecology, NCSU 
2013 - present Professor, Department of Applied Ecology; jointly appointed to the Department of 

1999- 2012 
1998 - 2012 
1993 - 1997 
1993 - 2012 

1986 - 1992 
1982 - 1986 

198 I (fall) 

1979- 1980 
1978 - 1981 

1976- 1977 
1974-1975 

Plant & Microbial Biology (formerly the Department of Plant Biology), NCSU 
Director, CAAE, Department of Plant Biology, NCSU 
Professor, Department of Plant Biology (formerly the Department of Botany), NCSU 
Associate Professor, Department of Botany, NCS U 
Affiliate Professor, Department of Marine, Earth and Atmospheric Sciences (MEAS), 
NCSU 
Assistant Professor, Department of Botany, NCSU 
Graduate Research Assistant, Michigan State University (W.K. Kellogg Biological 
Station), Hickory Corners, Ml 
Instructor, Introductory Chemistry (for science majors), Quinebaug Valley Community 
College, Danielson, CT 
Instructor of Marine Botany, summers, St. Georges College Prep. School, Newport, RI 
Graduate Research Assistant and Graduate Teaching Assistant, Department of Botany, 
University of Rhode Island, Kingston, RI 
Environmental Scientist, EcolSciences, Inc., Rockaway, NJ 
Undergraduate Research Assistant, Limnology Laboratory, Department of Zoology, 
Iowa State University, Ames, IA 

Awards and Distinctions 

2016 Women of Achievement Award, General Federation of Women's Clubs ofNorth Carolina 
2015 Fred A. Harris Fisheries Conservation Award, American Fisheries Society- North Carolina 

Chapter (recognizes non-Chapter members who have distinguished themselves by service or 
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2009 

2008 

2008 

2007 
2004 
2003 
2003 
2001 
2000 
1999 
1998 
1998 

1998 
1998 
1998 

1998 

1997 
1997 

1997-2000 
1994 

commitment to the fisheries resources of North Carolina) 
Borlaug Joint Award for Service to the Environment and Society, College of Agriculture and 

Life Sciences/ College ofNatural Resources, NCSU 
William Neal Reynolds Distinguished Professor, College of Agriculture and Life Sciences, 

NCSU, for excellence in research 
J. Compton River Achievement Award, River Network, lifetime achievement for leadership 

in research to advance water quality protection 
Darbaker Prize, Botanical Society of America, for excellence in research 
Fellow, American Association for the Advancement of Science (AAAS) 
Honorary Doctorate, Knox College, Galesburg, IL 
Provasoli Award, best paper of 2002, Journal of Phycology 
Honorary Doctorate, Southampton College - Long Island University 
Fellow, Aldo Leopold Leadership Program, Ecological Society of America 
Hutner Award, Society of Protozoologists, for excellence in microalgal research 
Scientific Freedom and Responsibility A ward, AAAS 
Distinguished Service in Environmental Education A ward, Environmental Educators of 

North Carolina 
Distinguished Scholarly Achievement Award, NCSU Honors Convocation 
Conservationist of the Year Award, National Wildlife Federation 
Conservationist of the Year Award, Governor of North Carolina and the North Carolina 

Wildlife Federation 
Jack Bayless Award - outstanding presentation of the year, South Carolina Fishery Workers 

Association, and the North and South Carolina chapters of the American Fisheries Society 
Admiral of the Chesapeake Award, Federal and State Leadership Summit, Washington, DC 
Outstanding Achievement Award, Society of Business and Professional Women of North 

Carolina 
Pew Fellow in Marine Conservation, the Pew Foundation 
Outstanding Research Award, NCSU Alumni Association 

Honors to the NCSU CAAE 

2013 

2012 

The CAAE was recognized as the reason why NCSU placed 31 '1 among the top 50 "Colleges 
Saving the World" (http-J/www.onlinecollegesdatabase.org/50-colleges-saving-the-planet). 

The CAAE received the highest evaluation possible (Excellent) by an outside Peer Review 
Panel that reviewed in detail the Center's performance over its entire span of operation. 
The panel was organized by the NCSU College of Agriculture and Life Sciences as required 
by the UNC Board of Governors. 

Other Honors 

2013 Invited presentation on Harmful Algae- Capital Hill Briefing, representing the Coastal and 
Estuarine Research Federation 

2007 Theodore L. Jahn and Eugene C. Bovee Award, International Society of Protozoologists, 
for best graduate student research paper, to doctoral candidate Hayley Skelton (coauthors 
of the paper, Burkholder and Parrow) 

2001 .Elected member, Alumni Hall of Fame, Rock Valley College, Rockford, Illinois 
2001 Convocation speaker, Appalachian State University 
2001 Convocation speaker, Southampton College - Long Island University 
I 998 Special recognition for excellence in research, Phi Kappa Phi 
1998 Invited testimony, Congressional Hearing on the Value of Estuaries, US Senate, Senate 
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1998 

1997 

1997 

1997-1999 
1993-1994 
1993-1995 

!'992-1997 
1985 
1984-1986 

Environment and Public Works Committee 
Invited testimony, Congressional Hearing on Ham1ful Algal Blooms, US Senate, 
Committee on Commerce, Science and Transportation 
Invited testimony, Congressional Hearing on Fisheries Conservation, Wildlife and Oceans, 
US House of Representatives - Committee on Resources 
Invited testimony, Congressional Hearing on Harmful Algae and Human Health, US 
House of Representatives - Committee on Government Reform and Oversight 
Science Advisor, Governor's Commission on Pfiesteria. Maryland 
Member, North Carolina Coastal Futures Committee (governor-appointed) 
Member, Board of Directors, Partnership for the Sounds ( directive, environmental 
education for eastern North Carolina) 
Member-at-large, North Carolina Marine Fisheries Commission (governor-appointed) 
Elected member, Phi Kappa Phi, Michigan State University 
Graduate fellow, Department of Botany and Plant Pathology, Michigan State University 

Selected Research Accomplishments 
(with thanks to my graduate students, postdoctoral research associates and other research associates, and 
collaborators) 

Freshwater Ecosystems 
• First to maintain automated platform stations with depth profiling capability for advanced research and 

monitoring of North Carolina reservoirs; the real-time data from these stations is also helping to 
safeguard drinking water supplies depended upon by - 750,000 people. 

• Experimentally quantified interactions between nutrient and sediment loadings in controlling noxious 
algal blooms in turbid reservoirs. 

• First to document widespread occurrence, at low levels, of cyanotoxins in major potable water supplies 
in North Carolina. 

• Documented novel nutritional and physical adaptations of a cryptic group of dinoflagellates in 
reservoirs affected by episodic suspended sediment loading. 

Estuarine and Marine Ecosystems 
• Discovered that water-column nitrate enrichment from sewage and other sources inhibits Zostera 

marina, the dominant seagrass of north temperate U.S. waters, as a direct physiological effect. 
• Co-discovered the toxic dinoflagellates, Pfiesteria piscicida and Pfiesteria shumwayae, as causative 

agents of major estuarine fish kills; this research also led to colleagues' discovery of a group of 
Pfiesteria toxins new to science. 

• First to design and maintain a series of automated platform stations for advanced research and 
monitoring of a North Carolina estuary; coauthor of a patent for an automated depth profiler. 

• First to show that shallow lagoonal estuarine ecosystems are resilient to the adverse effects of 
hurricanes, recovering within 4-5 years. 

• Helped to develop a model for water mass transport to the Neuse Estuary; used the model and a detailed 
dataset for improved quantification of nutrient loads, including decadal trend analysis. 

Grants (past - decade) 

My research routinely involves analyzing the species composition and abundance of phytoplankton in 
samples from lakes. reservoirs, rivers, estuaries, and marine coastal environments. For example, my 
research associate, Ms. Elle Allen, and I recently analyzed 1,000 phytoplankton samples from lakes across 
the nation as part ofa major contract to Dr. Beaver from the U.S. Environmental Protection Agency. 

Support for my research and education outreach has been obtained from the National Science Foundation, 
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National Park Service, U.S. Environmental Protection Agency, National Oceanic and Atmospheric 
Administration, U.S. Department of Defense, the Burroughs Wellcome Fund, the Park Foundation, the Z. 
Smith Reynolds Foundation, the NCSU Research and [nnovation Seed Funding Program, and the North 
Carolina Clean Water Management Trust Fund. 

Professional Consulting 

1989 

1990-1992 

2004 

2005 

2005 

2006-2010 

2006 

2009 

2009 - 2018 

2010 - 2011 

2019 

Phytoplankton Analyst - Duke Power and Light Company, Charlotte, NC (samples from 
local reservoirs: species identifications, quantification of cell numbers and biovolumes) 

Phytoplankton Analyst - consulting firm of Dr. J. Beaver (samples from central Florida 
lakes with major cyanobacteria blooms: species identifications, quantification of cell 
numbers and biovolumes) 

Expert Witness - requested by several concerned citizens groups to review impacts of 
Georgia Pacific, Inc. on marine coastal ecosystems on the west Florida shelf 

External Reviewer (I of 2) - contracted by the higher administration at Miami University 
of Ohio to review the academic and research programs of the Department of Botany. Our 
review resulted in new positions, a strengthened Bioinformatics Facility, and other 
significant support for the department. 

External Reviewer - contracted by the Harris Chain of Lakes Restoration Council in 
Florida to review the sampling protocols and two annual environmental reports from a 
commercial laboratory/consulting firm on water quality and cyanobacteria blooms in the 
Harris Lake Chain. Included a presentation at a public Council meeting. 

Panelist on a review team of the South Florida Environmental Report (SFER) for 
the South Florida Water Management District. Formally critique the annual draft report 
(selected chapters, ~ 1,200 pages), emphasizing water quality sampling/ compliance and 
water quality programs/ restoration in the Kissimmee River basin, Lake Okeechobee, the 
Everglades, and eight estuarine ecosystems; and environmental education outreach 
programs 

Coauthor of the report, Indicators for Restoration, for the South Florida Ecosystem 
Restoration Task Force 

Panel Representative who presented key findings of review of the draft 20 IO SF ER to the 
the Board ofGovernors·of the South Florida Water Management District, Key Largo, FL 

Consultant on eutrophication issues in lakes and streams for PEER (Public Employees for 
Environmental Responsibility - Mississippi River Collaborative), the Minnesota Center 
for Environmental Advocacy, Earthjustice, and the Natural Resources Defense Council 

Consultant on U.S. Environmental Protection Agency's Science Advisory Board -
Ecological Process and Effects Committee Augmented for the Ballast Water Advisory 

Consultant on nitrate toxicity in drinking water and surface freshwaters, and on a coal 
Mining permit, for the Sierra Club 

Publications (Peer-reviewed, in scientific journals, books and symposia volumes) 

I) Burkholder JM. Bachmann R W ( 1979) Potential phytoplankton productivity in three Iowa streams. 
Proceedings of the Iowa Academy of Sciences 86: 22-25. 

2) Sheath RG, Burkholder JM (1983) Morphometry of Batrachospermum populations intermediate 
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between B. boryan11m and B. ectocarpum (Rhodophyta). Journal of Phycology 19: 324-331. 

3) Burkholder JM, Sheath RG ( 1984) The seasonal distribution, abundance and diversity of desmids 
(Chlorophyta) in a softwater, north temperate stream. Journal of Phycology 20: I 59-172. 

4) Sheath RG, Burkholder JM (1985) Characteristics of softwater streams in Rhode Island. II. 
Composition and seasonal dynamics ofmacroalgal communities. Hydrobiologia 128: 109-118. 

5) Burkholder JM, Sheath RG ( 1985) Characteristics of softwater streams in Rhode Island, U.S.A. I. 
A comparative analysis of physical and chemical features. Hydrobiologia 128: 97-108. 

6) Bachmann MD, Carlton RG, Burkholder JM, Wetzel RG (1986) Symbiosis between salamander eggs 
and green algae: Microelectrode measurements inside eggs demonstrate effects of photosynthesis on 
oxygen concentrations. Canadian Journal of Zoology 64: 1586-1588. 

7) Sheath RG, Burkholder JM, Hambrook JA, Hogeland A, Hoy E, Kane ME, Morison MO, Steinman 
AD, Van Alstyne KL ( I 986) Characteristics of softwater streams in Rhode Island. Ill. Distribution of 
macrophytic vegetation in a small drainage basin. Hydrobiologia 140: 183-191. 

8) Sheath RG, Burkholder JM. Morison MO, Steinman AD, Van Alstyne KL (1986) Effect of tree 
canopy removal by gypsy moth larvae on the macroalgae of a Rhode Island headwater stream. Journal 
of Phycology 22: 567-570. 

9) Moeller RE, Burkholder JM, Wetzel, RG ( 1988) Significance of sedimentary phosphorus to a rooted 
submersed macrophyte (Najas jlexilis) and its algal epiphytes. Aquatic Botany 32: 261-281. 

10) Sheath RG, Burkholder JM (1988) Stream macroalgae, pp. 53-59. In: Freshwater and Marine Plants 
of Rhode Island, by Sheath RG and Harlin MM (eds.). Kendall/Hunt Publishers, Dubuque (IA), 149 pp. 

11) Burkholder JM, Wetzel RG (l 989) Microbial colonization on natural and artificial macrophytes in a 
phosphorus-limited hardwater lake. Journal of Phyco/ogy 25: 55-65. 

12) Burkholder JM, Wetzel RG (1989) Epiphytic microalgae on natural substrata in a hardwater lake: 
Seasonal dynamics of community structure, biomass, and ATP content. Archives fiir Hydrobiologiel 
Supplement 83: 1-56. 

13) Burkholder, J.M. and R.G. Wetzel ( 1990) Epiphytic alkaline phosphatase on natural and artificial 
plants in an oligotrophic lake: Re-evaluation of the role ofmacrophytes as a phosphorus source for 
epiphytes. Limnology and Oceanography 35: 736-747. 

14) Burkholder JM, Wetzel RG, Klomparens KL (1990) Direct comparison of phosphate uptake by 
adnate and loosely attached microalgae within an intact biofilm matrix. Applied and Environmental 
Microbiology 56: 2882-2890. 

15) Cuker BE, Gama P, Burkholder JM (1990) Type of suspended clay influences lake productivity and 
phytoplankton community response to phosphorus loading. Limnology and Oceanography 35: 830-839. 

16) Burkholder JM, Cuker BE ( 1991) Response of periphyton communities to clay and phosphate loading 
in a shallow reservoir. Journal of Phycology 27: 373-384. 

17) Everitt DT, Burkholder JM ( 1991) Seasonal dynamics of macrophyte communities from a stream 
flowing over granite flatrock in North Carolina, U.S.A. Hydrobiologia 222: 159-172. 

18) Burkholder JM (1992) Phytoplankton and episodic suspended sediment loading: Phosphate partitioning 
and mechanisms for survival. Limnology and Oceanography 37: 974-988. 

19) Burkholder JM, Mason KM, Glasgow HB (1992) Water-column nitrate enrichment promotes decline 
of eelgrass (Zostera marina L. ): Evidence from seasonal mesocosm experiments. Marine Ecology 
Progress Series 81: 163-178. 
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20) Burkholder JM, Noga EJ, Hobbs CW, Glasgow HB, Smith SA (1992) New "phantom" dinoflagellate 
is the causative agent of major estuarine fish kills. Nature 358: 407-410, Nature 360: 768. 

21) Mallin MA, Burkholder JM, Sullivan MJ ( 1992) Benthic microalgal contributions to coastal fishery 
yield. Transactions of the American Fisheries Society 121: 691-695. 

22) Martin TH, Crowder LB, Dumas CF, Burkholder JM (1992) Indirect effects of fish on macrophytes 
in Bays Mountain Lake: Evidence for a littoral trophic cascade. Oecologia 89: 476-481. 

23) Noga EJ, Smith SA, Burkholder JM, Hobbs CW. Bullis RW ( 1993) A new ichthyotoxic 
dinoflagellate: Cause of acute mortality in aquarium fishes. Veterinary Record 133: 48-49. 

24) Burkholder JM, Glasgow HB, Cooke JE (1994) Comparative effects of water-column nitrate 
enrichment on eelgrass Zostera marina, shoalgrass Halodule wrightii, and widgeongrass Ruppia 
maritima Marine Ecology Progress Series 105: 121-138. 

25) Coleman VL, Burkholder JM ( 1994) Community structure and productivity of epiphytic microalgae 
on eelgrass (Zostera marina L.) under water-column nitrate enrichment. Journal of Experimental 
Marine Biology and Ecology 179: 29-48. 

26) Burkholder JM, Glasgow HB (1995) Interactions ofa toxic estuarine dinotlagellate with microbial 
predators and prey. Archiv fur Protistenkunde 145: 177-188. 

27) Burkholder JM, Glasgow HB, Hobbs CW ( 1995) Distribution and environmental conditions for fish 
kills linked to a toxic ambush-predator dinoflagellate. Marine Ecology Progress Series 124: 43-61. 

28) Burkholder JM, Glasgow HB, Steidinger KA ( 1995) Stage transformations in the complex life cycle 
ofan ichthyotoxic "ambush-predator" dinoflagellate, pp. 567-572. In: Harmful Marine Algal Blooms, 
by Lassus P, Arzul G, Erard E, Gentien P, Marcaillou C (eds.). Lavoiser, Intercept Ltd., Paris. 

29) Coleman VL, Burkholder JM ( 1995) Response of microalgal epiphyte communities to nitrate 
enrichment in an eelgrass (Zostera marina L.) meadow. Journal of Phycology 31: 36-43. 

30) Glasgow HB, Burkholder JM, Schmechel DE, Fester PA, Rublee PA (I 995) Insidious effects of a 
toxic dinoflagellate on fish survival and human health. Journal of Toxicology and Environmental 
Health 46: 501-522. 

31) Lewitus AJ, Jesien RV, Kana TM, Burkholder JM, Glasgow HB, May E (1995) Discovery of the 
"phantom" dinoflagellate in Chesapeake Bay. Estuaries 18: 373-378. 

32) Mallin MA, Burkholder JM, Larsen LM, Glasgow HB ( 1995) Response of two zooplankton grazers to 
an ichthyotoxic estuarine dinoflagellate. Journal of Plankton Research 17: 351-363. 

33) Steidinger KA, Truby EW, Garrett JK, Burkholder JM (1995) The morphology and cytology ofa 
newly discovered toxic dinoflagellate, pp. 83·88. In: Harmful Marine Algal Blooms, by Lassus P, 
Arzu! G, Erard E, Gentien P, Marcaillou C (eds.). Lavosier, Intercept Ltd., Paris, France. 

34) Burkholder JM (1996) lnteractions ofbenthic algae with their substrata, pp. 253-297. In: Benthic 
Algae in Freshwater Ecosystems, by Stevenson RJ, Bothwell M, Lowe RL (eds.). Academic Press, 
New York. 

35) Noga EJ, Khoo L, Stevens JB, Fan Z, Burkholder JM (1996) Novel toxic dinoflagellate causes 
epidemic disease in estuarine fish. Marine Pollution Bulletin 32: 219-224. 

36) Steidinger KA, Burkholder JM, Glasgow HB, Hobbs CW, Truby E, Garrett J, Noga EJ, Smith SA 
(1996) Pjiesteriapiscicida gen. et sp. nov. (Pfiesteriaceae, fam. nov.), a new toxic dinoflagellate with 
a complex life cycle and behavior. Journal of Phycology 32: 157-164. 

37) Burkholder JM, Glasgow HB ( 1997) Pjiesteria piscicida and other toxic Pjiesteria-like dinoflagel
lates: Behavior, impacts, and environmental controls. Limnology and Oceanography 42: I 052-1075. 
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38) Burkholder JM, Glasgow HB ( 1997) Trophic controls on stage transformations of a toxic ambush
predator dinoflagellate. Journal of Eukaryotic Microbiology 44: 200-205. 

39) Burkholder JM, Mallin MA, Glasgow HB, Larsen LM, Mclver MR, Shank GC, Deamer-Melia N, 
Briley DS, Springer J, Touchette BW, Hannon EK ( 1997) Impacts to a coastal river and estuary from 
rupture of a large swine waste holding lagoon. Journal of Environmental Quality 26: 1451-1466. 

40) Levin ED, Schmechel DE, Burkholder JM, Glasgow HB, Deamer-Melia N. Moser VC, Harry GJ 
( 1997) Persistent learning deficits in rats after exposure to Pfiesteria piscicida. Environmental Health 
Perspectives 105: 1320-1325. 

41) Mallin MA, Burkholder JM, Shank GC, Mciver MR, Glasgow HB, Springer J, Touchette BW ( 1997) 
Comparative effects of poultry and swine waste lagoon spills on the quality of receiving stream waters. 
Journal of Environmental Quality 26: 1622-1631. 

42) Burkholder JM (1998) Implications of harmful marine microalgae and heterotrophic dinoflagellates in 
management of sustainable marine fisheries. Ecological Applications 8: S37-S62. 

43) Burkholder JM, Glasgow HB, Lewitus AJ (1998) Physiological ecology of Pfiesteria piscicida with 
general comments on "ambush-predator" dinoflagellates, pp. 175-191. In: Physiological Ecology of 
Harmful Algae, by Anderson DM, Cembella A, HallegraeffGM (eds.). NATO ASI Series G: 
Ecological Sciences, Vol. 41. Springer-Verlag, Berlin, Germany. 

44) Burkholder JM, Larsen LM, Glasgow HB, Mason KM, Gama P, Parsons JE ( 1998) Influence of 
sediment and phosphorus loading on phytoplankton communities in an urban piedmont reservoir. 
Lake and Reservoir Management 14: 110-121 . 

45) Glasgow HB, Lewitus AJ, Burkholder JM (1998) Feeding behavior of the ichthyotoxic estuarine 
dinoflagellate, Pfiesteria piscicida, on amino acids, algal prey, and fish vs. mammalian erythrocytes, 
pp. 394-397. In: Harmful Microalgae - Proceedings, VI/th International Conference on Harmful 
Algq/ Blooms by Reguera B, Blanco J, Fernandez ML. Wyatt T (eds.). Xunta de Galicia and IOC of 
UNESCO, Paris, France. 

46) Burkholder JM, Glasgow HB ( 1999) Science ethics and its role in early suppression of the Pfiesteria 
issue. Human Organization 58: 443-455. 

47) Burkholder JM, Mallin MA, Glasgow HB (1999) Fish kills, bottom-water hypoxia, and the toxic 
Pfiesteria complex in the Neuse River and Estuary. Marine Ecology Progress Series I 79: 301-310. 

48) Burkholder JM, Springer JJ ( 1999) Signaling in dinoflagellates, pp. 335-359. In: Microbial Signaling 
and Communication, by England RR, Hobbs G, Bainton NJ, Roberts DMcL (eds.). Fifty-Seventh 
Symposium of the Society for General Microbiology. Cambridge University Press, Oxford, United 
Kingdom. 

49) Fairey ER, Edmunds JS, Deamer-Melia NJ, Glasgow HB, Johnson FM. Moeller PR, Burkholder JM, 
Ramsdell JS ( 1999) Reporter gene assay for fish killing activity produced by Pfiesteria piscicida. 
Environmental Health Perspectives 107: 711-714. 

50) Harvell CD, Kim K, Burkholder JM, Colwell RR, Epstein PR, Grimes J, Hofmann EE, Lipp E, 
Osterhaus ADME, Overstreet R., Porter JW, Smith GW, Vasta G (1999) Emerging marine diseases: 
Climate links and anthropogenic factors. Science 285: 1505-1510. 

51) Levin ED, Simon BB, Schmechel DE, Glasgow HB, Deamer-Melia NJ, Burkholder JM, Moser VC, 
Jensen K, Harry GJ ( 1999) Pfiesteria toxin and learning performance. Neurotoxico/ogy and 
Teratology 21: 215-22 I. 

52) Lewitus AJ, Glasgow HB, Burkholder JM ( 1999) Kleptoplastidy in the toxic dinoflagellate, Pfiesteria 
piscicida. Journal of Phycology 35:303-312. 
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53) Lewitus AJ, Willis BM, Hayes KC, Burkholder JM, Glasgow HB, Glibert PM, Burke MK (1999) 
Mixotrophy and nitrogen uptake by Pfiesteria piscicida (Dinophyceae). Journal of Phycology 35: 
1430-1437. 

54) Rublee PA, Kempton J, Schaefer E, Burkholder JM, Glasgow HB, Oldach D (1999) PCR and FISH 
detection extends the range of Pfiesteria piscicida in estuarine waters. Virginia Journal of Science 50: 
325-336. 

55) Burkholder JM (2000) Critical needs in harmful algal bloom research, pp. 126-149. In: Opportunities 
for Environmental Applications of Marine Biotechnology. National Academy of Sciences - National 
Research Council, Washington, DC. 

56) Burkholder JM (2000) Chronic impacts from toxic microalgae on finfish, shellfish and human health. 
In: Proceedings of the Symposium on Conservation Medicine, by Barakatt C (ed.). School of 
Veterinary Medicine, Tufts University. Academic Press, New York. 

57) Bowers HA, Tengs T, Glasgow HB, Burkholder JM, Rublee PA, Oldach OW (2000) Development 
of real-time PCR assays for rapid detection of Pfiesteria piscicida and related dinotlagellates. 
Applied and Environmental Microbiology 66: 4641-4648. 

58) Glasgow HB, Burkholder JM (2000) Water quality trends and management implications from a five
year study of a eutrophic estuary. Ecological Applications I 0: I 024-1046. 

59) Levin ED, Rezvani AH, Christopher NC, Glasgow HB, Deamer-Melia NJ, Burkholder JM, Moser 
VC, Jensen K (2000) Rapid neurobehavioral analysis of Pfiesteria piscicida effects in juvenile and 
adult rats. Neurotoxicology and Teratology 22: 533-540. 

60) Levin ED, Schmechel DE, Glasgow HB, Deamer-Melia NJ, Burkholder JM (2000) Pfiesteria toxin, 
pp. 975-976. In: Experimental and Clinical Neurotoxicology (2nd edition), by Spencer PS, 
Shaumberg HS, Ludolph AC (eds.). Oxford University Press, New York. 

61) Mallin MA, Burkholder JM, Cahoon LB, Posey MH (2000) The North and South Carolina Coasts. 
In: The Seas at the Millennium, by Shepherd C (ed.). Academic Press, New York. Also among several 
contributions selected from this multi-volume set, for publication in Marine Pollution Bulletin (vol. 
41, pp. 56-75). 

62) Oldach OW, Delwiche, Jakobsen KS, Tengs T, Brown EG, Kempton JW, Schaefer EF, Bowers H, 
Glasgow HB, Burkholder JM, Steidinger KA, Rublee PA (2000) Heteroduplex mobility assay guided 
sequence discovery: elucidation of the small subunit ( 18S) rDNA sequence of Pfiesteria piscicida and 
related dinoflagellates from complex algal culture and environmental sample DNA pools. 
Proceedings of the National Academy of Sciences (USA) 97: 4303-4308. 

63) Touchette BW, Burkholder JM (2000) Overview of the physiological ecology of carbon metabolism 
in seagrasses. Journal of Experimental Marine Biology and Ecology 250: 169-205. 

64) Touchette BW, Burkholder JM (2000) Review of nitrogen and phosphorus metabolism in seagrasses. 
Journal of Experimental Marine Biology and Ecology 250: 13 3-167. 

65) Burkholder JM {200 I) Chronic impacts from toxic microalgae on finfish. shellfish and human health, 
pp. 103-126. In: Waters in Peril. by Bendell-Young L, Gallaugher P (eds.). Kluwer Academic 
Publishers, Dordrecht, the Netherlands. 

66) Burkholder JM (200 I) Eutrophication and oligotrophication, pp. 649-670. In: Encyclopedia of 
Biodiversity, Vol. 2, by Levin S (ed.). Academic Press, New York. 
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and implications for productivity and community composition, with emphasis on nitrogen-enriched 
conditions. Limnology and Oceanography 61: 165-197. 
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166) Gobler CJ, Burkholder JM, Davis TW, Harke MJ, Johengen T, Stow C, Van de Waal DB (2016) The 
dual role of nitrogen supply in controlling the growth and toxicity of cyanobacterial blooms. Harmful 
Algae 54: 87-97. 

167) Mitra A, Flynn KJ, Tillmann U, Raven JA, Caron D, Stoecker DK, Not F, Hansen PJ, HallegraeffG, 
Sanders R, Wilken S, McManus G, Johnson M, Pitt P, Vage S., Berge T, Calbet A, Thingstad F, Jeong 
HJ, Burkholder JM, Glibert PM, Graneli E, Lundgren V (2016) Defining planktonic protist functional 
groups on mechanisms for energy and nutrient acquisition: Incorporation of diverse mixotrophic 
strategies. Protist 167: I 06-120. 

168) Burkholder JM, Gobler CJ, O'Neill JM (2018) Cyanobacteria, pp.591-595. In: Harmful Algal Blooms 
and Their Management: A Compendium Desk Reference, by Shumway SE, Burkholder JM, Morton SL 
(eds.). John Wiley & Sons Ltd., Hoboken, NJ. 

169) Burkholder JM, Marshall HG (2018) Pfiesteria piscicida and Pfiesteria shumwayae, pp. 621-624. In: 
Harmful Algal Blooms and Their Management: A Compendium Desk Reference, by Shumway SE, 
Burkholder JM, Morton SL (eds.). John Wiley & Sons Ltd., Hoboken, NJ. 

170) Glibert PM, Burkholder JM (2018) Prorocentrum, pp. 625-628. In: Harmful Algal Blooms and Their 
Management: A Compendium Desk Reference, by Shumway SE, Burkholder JM, Morton SL (eds.). 
John Wiley & Sons Ltd., Hoboken, NJ. 

171) Glibert PM, Burkholder, JM (2018) Causes of blooms, pp. 1-38. In: Harmful Algal Blooms and Their 
Management: A Compendium Desk Reference, by Shumway SE, Burkholder JM, Morton SL (eds.). 
John Wiley & Sons Ltd., Hoboken, NJ. 

172) Burkholder JM, Shumway SE, Glibert PM (2018) Food web and ecosystem impacts of harmful algae, 
pp. 243-336. In: Harmful Algal Blooms and Their Management: A Compendium Desk Reference, by 
Shumway SE, Burkholder JM, Morton SL (eds.). John Wiley & Sons Ltd., Hoboken, NJ. 

173) Lapointe BE, Burkholder JM, Van Alstyne KL (2018) Harmful macroalgal blooms in a changing 
world: C~uses, impacts, and management, pp. 515-560. In: Harmful Algal Blooms and Their 
Management: A Compendium Desk Reference, by Shumway SE, Burkholder JM, Morton SL (eds.). 
John Wiley & Sons Ltd., Hoboken, NJ. 

174) Flood SL, Burkholder JM, Cope GW (2018) Assessment of atrazine toxicity to the benign estuarine 
phytoplankter, Dunaliella tertiolecta (Chlorophyta) under varying nutrient conditions. Environmental 
Science and Pollution Research 25: 11409-11423. 

175) Flood SL, Burkholder JM (2018) Imbalanced nutrient regimes increase P,ymnesium parvum resilience 
to herbicide exposure. Harmful Algae 75: 57-74. 

176) Flood SL, Burkholder JM (2018) Chattonella subsalsa (Raphidophyceae) growth and hemolytic activity 
in response to agriculturally-derived estuarine contaminants. Harmful Algae 76: 66-79. 

177) Mallin MA, Burkholder JM, Cahoon LB, Grogan AE, Sanger DR, Smith E (2019) An environmental 
assessment of the North and South Carolina Coasts, pp. 405-426. In: Sheppard CRC (ed.), World Seas: 
An Environmental Evaluation, 2nd edition. Vol. I - Europe, the Americas and West Africa. Academic 
Press, Cambridge, MA. 

178) Leles SG, Mitra A, Flynn KJ, Tillmann U, Stoecker D, Jeong HJ, Burkholder J, Hansen PJ, Caron DA, 
Glibert PM, Hallegraeff G, Raven J, Sanders R W, Zubkov M (2019) Sampling bias misrepresents the 
biogeographical significance of constitutive mixotrophs across global oceans. Global Ecology and 
Biogeography- https://doi.org/l0. l I l l /geb.12853. 
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179) Shalygin S, Huang 1-S, Allen E, Burkholder J, Zimba PV (2019) Odore/la benthonica gen & sp. nov. 
(Pleurocapsales, Cyanobacteria): an odor and prolific toxin producer isolated from a California aqueduct. 
Journal of Phycology 55: 509-520. 

Technical Reports (peer-reviewed) 

Burkholder JM, Parsons JE ( 1993) Sediment and Phosphorus Loading: Predicting Water Quality in Urban 
Piedmont Reservoirs. Report No. 274. UNC Water Resources Research Institute, Raleigh, NC, 194 pp. 

Burkholder JM, Glasgow HB, Fensin E ( 1996) Neuse Estuary Biomonitoring Study - May 1993 -
December 1995. Report of the first three years ofa five-year study, to the U.S. Marine Air Station 
Cherry Point, Cherry Point, NC. Aquatic Botany Laboratory, NCSU, Raleigh, 86 pp. 

Burkholder JM (1998) The Toxic Pfiesteria Complex: A Scientific Discussion of its History, Ethology, 
and Impacts on Human Health. Office, Assistant Secretary of the Army - Installations, Logistics and 
Environment. Pentagon, Washington, DC. 

Burkholder JM, Glasgow HB, Deamer-Melia N ( 1998) Neuse Estua,y Biomonitoring S111dy Physical, 
Chemical, and Biological Characteristics of Water Samples Collected from the Neuse Estuary in the 
Vicinity of Cherry Point, North Carolina, May 1993 -April 1998. Final Report of a five-year study, to 
the U.S. Marine Air Station, Cherry Point, NC. Aquatic Botany Laboratory, NCSU, Raleigh, 110 pp. 

Burkholder JM (1999) The Role of Toxic Dinoflagellates in Fish Lesions. Issue paper prepared for the U.S. 
Army. Office, Assistant Secretary of the Army - Installations, Logistics and Environment. Pentagon, 
Washington, DC. 

Burkholder JM, Glasgow HB (1999) Neuse Estuary Biomonitoring Study, with Additional Information on 
Overall Nutrient Loading to the Mesohaline Estuary. Final Report to the U.S. Marine Air Station -
Cherry Point. Department of Botany, NCSU, Raleigh, 134 pp. 

Burkholder JM, Glasgow HB, Rublee PA, Shumway SE (2001) The Toxic Dinojlagellate, Pfiesteria, as a 
Potential Biosensor of Estuarine Stress. Final Report to the U.S. EPA, Washington, DC, 108 pp. 

Touchette BW, Burkholder JM, Glasgow HB (2001) Distribution of American Water Willow (Justicia 
americana L.) in the Narrows Reservoir. Final Report to Alcoa Power Generating Inc., Badin, NC, 51 pp. 

van der Schalie WH, Shedd T, Widder M, Kane AS. Reimschussel R, Sarabun J, Burkholder J, Glasgow H 
(2001) Real-Time Monitoring for Toxicity Caused by Harmful Algal Blooms and Other Water Quality 
Perturbations. Report EPA/600/ R-01 / 103, U.S. EPA, Washington, DC. 

Burkholder J, Glasgow H, Deamer N. Melia G, Litzenberger T (2003) Response of Pfiesteria piscicida, 
Microbial Predators and Prey, and Fish to Common Dithiocarbamate Fungicides and Heavy Metals. 
Final Report to the U.S. EPA, Research Triangle Park, NC, 26 pp. + appendix. 

Burkholder JM (20 I 0) Assessment of Water Resources and Watershed Conditions in the Kennesaw 
Mountain National Batllefield Park, Georgia. Draft Report to the Southeast Coast Inventory and 
Monitoring Network of the National Park Service, Southeast Regional Office. Atlanta, GA. 71 pp. 

Burkholder JM, Allen EH, Kinder CA (20 I 0) Assessment of Water Resources and Watershed Conditions in 
Ocmulgee National Monument, Georgia. Natural Resource Report NPS/SECN/NRR-20 I 0/276. 
National Park Service, Fort Collins, CO, 81 pp. 

Burkholder JM, A lien EH, Kinder CA, Morris E (2010) Assessment of Water Resources and Watershed 
Conditions in the Chat1ahoochee River National Recreation Area, Georgia. Draft Natural Resource 
Report NPS/SECN.NRR-2010/274. National Park Service. Fort Collins, CO, 202 pp. 
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Burkholder JM, Rothenberger MB (20 I 0) Assessment of Water Resources and Watershed Conditions in 
Horseshoe Bend National Military Park, Alabama. Natural Resource Report NPS/SECN.NRR-
20 I 0/268. National Park Service, Fort Collins, CO, 51 pp. 

United States Department of Environmental Protection (U.S. EPA) (2011) Efficacy of Ballast Water 
Treatment Systems: A Report by the EPA Science Advisory Board (SAB) . U.S. EPA SAB Ecological 
Processes and Effects Committee Augmented for the Ballast Water Advisory. Report #EPA-SAB-11-
009. U.S. EPA, Washington, DC, ~ 150 pp. Burkholder was an Augmented Panel Member and a 
coauthor of this report. 

Burkholder JM, Allen EH, Flood S, Kinder CA (2015) Natural Resource Condition Assessment -
Horseshoe Bend National Military Park. Natural Resource Report NPS/SECN/NRTR- 2015/981. 
National Park Service, Fort Collins , CO, 270 pp. 

Burkholder JM, Allen EH, Flood S, Kinder CA (2017) Natural Resource Condition Assessment -
Ocmulgee National Monument, Georgia. Natural Resource Report NPS/SECN/N RTR- 2017 / 1521. 
National Park Service, Fort Collins, CO, 179 pp. 

Burkholder JM, Allen EH, Flood S, Kinder CA (2017) National Resource Condition Assessment - Cape 
Lookout National Seashore, North Carolina. Natural Resource Report NPS/SECN/NRTR- 2017/xxx. 
National Park Service, Fort Collins, CO, 248 pp. 

Burkholder JM, Allen EH, Flood S, Kinder CA (2018) National Resource Condition Assessment - Moores 
Creek National Battlefield, North Carolina. Natural Resource Report NPS/SECN/NRTR- 20 I 8fxxx. 
National Park Service, Fort Collins, CO, 202 pp. 

Burkholder JM, Allen EH, Flood S, Kinder CA (2018) National Resource Condition Assessment -
Congaree National Park, South Carolina. Natural Resource Report NPS/SECN/NRTR-2018/xxx. 
National Park Service, Fort Collins, CO, 324 pp. 

Non-Referred and Popular Press Articles and Reports 

Burkholder, J.M. (2019) Nitrate in Drinking Water and Surface Freshwaters: Occurrence, Impacts, and 
Recommendations for Protection of Human Health and Aquatic Life. Report prepared for the Sierra 
Club. Department of Applied Aquatic Ecology, North Carolina State University, Raleigh, NC. 

Burkholder, J.M. (2018) A Synopsis on Developing Numeric Nutrient Criteria for Freshwaters. Report 
prepared for the Mississippi River Consortium. 

Burkholder JM (2006) A major potable water supply reservoir poised for increased cyanobacteria blooms. 
Lakeline (summer), pp. 49-51. 

Burkholder JM (2003) Science and the press. On-line modules (editor, N. Kriesberg), NCSU, Raleigh. 

Schmechel DE, Burkholder JM, A nix DK, Glasgow HB (2002) Toxic Pfiesteria. Microbiology No. MB 02-
5 (MB-036). Check Sample, American Society for Clinical Pathology 45:65-88. 

Burkholder JM (2000) Brushstrokes from Floyd, pp. 72-79. In: Eye of the Storm Essays in the Aftermath, by 
E.W. Rickert (ed.). Coastal Carolina Press, Wilmington. 

President's Committee of Advisors on Science and Technology (PCAST) ( 1998) Teaming with Life: 
Investing in Science to Understand and Use America's Living Capital. Section I: Make Use of Current 
Knowledge in Managing Biodiversity and Ecosystems of the U.S., p.27. PCAST Panel on Biodiversity 
and Ecosystems, Washington, DC. 

Burkholder JM ( 1997) Pfiesteria and Nutrient Pollution. Requested by Maryland's Governor Glendening 
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for a summit meeting of five governors of states in the Chesapeake Bay watershed, Annapolis, pp. 1-5. 

Burkholder JM ( 1995) Fish kills' message: Get serious about reducing nutrient over-enrichment to our 
estuaries, pp. 1-3. In: Water Wise, by Doll B (Ed.). Vol. I, 2nd Quarter. NC Sea Grant News Letter, Raleigh. 

Coastal Futures Committee (1994) Charting a Course for our Coast -A Report lo the Governor of North 
Carolina. L.R. Preyer, Chair. NC Department of Environment, Health and Natural Resources, 
Raleigh, 106 pp. [As the only scientist on the 15-member committee, I contributed substantially to all 
sections related to water quality, habitat, and fisheries in the document. and to the executive summary 
of prioritized recommendations. J 

Burkholder JM (1993) Vital grasses need clean water to grow. In: Currents, News Letter of the Pamlico
Tar River Foundation, Vol. 13, Fall, p.7, Washington (NC). 

Burkholder JM ( 1993) A newly discovered toxic alga and its relationship to fish kills, pp.48-58. In: 
Proceedings from the Second North Carolina Marine Recreational Fishing Forum. NC Sea Grant 
Report UNC-SG-93-06. UNC Sea Grant, NCSU, Raleigh, 61 pp. 

Burkholder JM ( 1993) Golf course runoff: View from below the water surface, pp. 18-23. In: Is Golfing 
Green? The Impact of Golf Courses on the Coastal Environment. Symposium Proceedings (sponsored 
by the NC Coastal Federation and the NCSU Cooperative Extension Service through the NC Sea Grant 
College Program), Wilmington. 

Patent 

U.S. Patent #7,040, 157. "Variable depth automated dynamic water profiler", Reed, Glasgow, Burkholder, 
Toms, May 2006 (NCSU; patent sold to YSI, Inc.). 

Professional Activities (examples) 

Co-Editor of Book: (2017) Harmful Algal Blooms and Their Management: A Compendium Desk 
Reference, by Shumway SE, Burkholder JM, Morton SL (eds.). Elsevier, New York. 

Editorial 
Guest Co-Editor, special issue, Harmful Algae (lntraspecific Variation, 2009) 
Guest Co-Editor, special issue, Harmful Algae (Harmful Algae and Eutrophication), 2007 
Guest Co-Editor, special issue, Harmful Algae (Ecology of Pfiesteria), 2006 
Editorial Board, Journal of Experimental Marine Biology and Ecology, 2005 - 2016 
Editorial Board, Harmful Algae, 2002 - 2019 
Editorial Board, Journal of Eukaryotic Microbiology, 1996-1999 
Editorial Board, Journal of Phycology, 1995-1997 

Other Society Service 

Member, Organizing Committee, International Symposium on Harmful Algae, 2009-2010 
Member, Organizing Committee, National Symposium on Harmful Algae, 2000, 2002, 2003 
Member, Ethics Committee, American Society of Limnology and Oceanography, 1996-1997 
Member, Harmful Algae Technical Advisory Committee, Maryland Department of Natural Resources, 

1998-2001 
Session Chair, Ecology of Aquatic Protozoa session, Xlth Meeting, International Congress of Protozoology, 

2001 
Session Chair, New Harmful Algae, I01

h International Conference on Harmful Algal Blooms, 2000 
Session Chair, Pfiesteria in the Southeast, I si National Symposium on Harmful Algae, 2000 
Session Chair, Harmful Algae, 15th Biennial International Conference of the Estuarine Research Federation, 
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1999 
Session Co-Chair, Harmful Algal Blooms, Annual Summer Meeting, American Society of Limnology and 

Oceanography, l 998 
Session Co-Chair, Harmful Algal Blooms, Joint Meeting - American Society of Limnology and 

Oceanography and American Geophysical Union, l 997 
Chair, Hutchinson Award Committee, American Society of Limnology and Oceanography, 1996 
Board of Directors, American Society of Limnology and Oceanography, 1994-1997 
Session Chair, Ecology of Freshwater Algae, Joint Meeting - International Phycological Congress and 

Phycological Society of America, 1991 
Session Chair, Phytoplankton, Annual Meeting, American Society of Limnology and Oceanography, 1988 

External Panels and Reviews 

Member, panel review of the annual South Florida Environmental Report for the South Florida Water 
Management District, 2006-2011 
Examiner ("Opponent") of doctoral candidate Johannes Hagstrom, Kalmar University, 2006 
Member, review team for the Department of Botany, Miami University of Ohio, 2005 
Member, review team for the Marine Sciences Programs, Institut fur Meereskunde, Salzau, Germany, 1998 
National Science Foundation, Biologfcal Oceanography Panel, 1995 
UNC Water Resources Research Institute Panel, 1991-1993 
Member, review team, Lake Okeechobee Ecosystem Project, South Florida Water Management District, 1991 

Workshops (Invited Participant) 

Aquatic Plant Biology, Ecology and Identification - participant and invited speaker at a NCSU - Extension 
conference, Raleigh, NC, 2018 

The Importance of Algal Mixotrophy in Trophic Models of the Oceans - participant and invited speaker at 
an international workshop sponsored by the Leverhume Foundation, University of Maryland - Horn Point, 
Cambridge, MD, 2013 

Taxonomy and Ecology of Algae in the Southeast - co-organizer of a workshop for members of the North 
Carolina Lake Management Society (NALMS - Southeast Chapter), sponsored by NALMS, 2009, 2010, 
2011, 2012 

Falls Lake Symposium: Christian Creation Stewardship - keynote speaker of a workshop attended by 
scientists and theologians, to encourage church memberships to become involved in environmental 
stewardship of the Falls Lake potable water supply, sponsored by the concerned citizens group, Wake Up 
Wake County, and organized by Ors. Bob George (editor, Theoecology Journal, online) and Bruce Little 
(Center for Faith and Culture, Southeastern Theological Seminary), 2012 

Algae Affecting Potable Water Supplies - A WWA, Savannah, GA, 20 I 0 
Identifying Harmful Cyanobacteria in North Carolina Potable Water Supplies - Organizer; two workshops for 

potable water treatment plant operators, sponsored by the NC Department of Health and Human Services, 
2006 

Occurrence ofToxigenic Cyanobacteria in the USA, International Symposium on Harmful Cyanobacterial 
Blooms, US Environmental Protection Agency (EPA), 2005 

National Plan for Harmful Algal Research, Ecological Society of America and the National Oceanic and 
Atmospheric Administration (NOAA), 2004 

Social and Environmental Impacts of Concentrated Animal Feed Operations, The University of Iowa and 
the National Institute of Environmental Health Sciences (NIEHS), 2004 

Conflicted Science / Integrity in Science Conference and Workshop, Center for Science in the Public 
Interest, Washington, DC, 2003 

Estuarine Fish Disease, Delaware Department of Natural Resources & Environmental Control, 2000 
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Hannful Algae Technical Advisory Committee Workshop, Maryland Department of Natural Resources 
(MD DNR) and Maryland Department of Environment (MD DE), 2000, 200 I, 2002 

Re-evaluation of Microbial Water Quality: Powerful New Tools for Detection and Risk Assessment, 
American Academy of Microbiology, 2000 

Conservation Medicine Workshop, Center for Conservation Medicine of Tufts University, 1999 
Harmful Algal Blooms: Research and Monitoring Programs, US EPA - Region IV, 1998 
Pjiesteria Workshops - Sampling and Identification (organizer), NCSU, 1998 
Pfiesteria Sampling and Identification Protocols, Centers for Disease Control & Prevention, 1998 
European Harmful Algal Blooms (EUROHAB) Science Initiative, Marine Science and Technology 

Programme of the European Commission, 1998 
Pjiesteria and Water Quality Monitoring Standards Workshop, NOAA, 1998 
Pfiesteria and Human Health Workshop, Maryland Department of Health and Mental Hygiene and the 

Maryland Medical Team, University of Maryland and Johns Hopkins, 1998 
State/Federal Pfiesteria Working Group- Monitoring Protocols, U.S EPA and NOAA, 1998 
Maryland Technical Advisory Committee Workshop on Pfiesteria, Fish Kills and Water Quality 

Monitoring, MD DNR, Baltimore, MD, 1998 
Pfiesteria Workshop, 141h Biennial International Conference of the Estuarine Research Federation, 

Providence, RI, 1997 
The Cambridge Pfiesteria/Nutrients Workshop, convened by Governor Glendening of Maryland, 1997. The 

final report, The Cambridge Consensus, was used by the governor and the Maryland legislature to change 
policy about non-point water pollution control in tributaries to Chesapeake Bay and led to passage of the 
Maryland Water Quality Act of 1998. 

Impacts of Toxic Pfiesteria/Pfiesteria-like Dinoflagellates on Fisheries and Human Health, US EPA 
(Philadelphia, PA; Washington, DC; Pensacola. FL), 1997; Delaware Department of Environment and 
Water Resources, 1997 

Harmful Algal Blooms and Human Health, NIEHS, 1997 
Pocomoke River Fish Disease, MD DNR, 1997 
Climate Variability and Human Health, American Society of Microbiology, 1997 
Developing an Environmental Education Video on Water Resource Issues in North Carolina, 

Z. Smith Reynolds Foundation, 1997 
Control of Blue-Green Algae in Rainbow Springs, Florida, Department of Fisheries and Aquaculture, 

University of Florida, 1996 
Sustainable Marine Fisheries, National Academy of Sciences Ocean Studies Board, 1996 
Disease Events and Meteorology along the US Atlantic Coast, Harvard Medical School, 1995 
National Nutrient Assessment Workshop - Estuaries, US EPA, Washington, DC, I 995 
Harmful Algal Blooms - Research Initiative Development, NSF I NOAA, 1994 
Seagrasses and Eutrophication Impacts, US EPA / Sarasota Bay National Estuary Program, I 993 
Techniques in Sampling and Identification of Pfiesteria - NOAA, 1992; Florida Department of 

Environmental Protection- Florida Marine Research Institute, 1992; MD DNR, 1993; MD DE, 1993; 
Delaware Division of Water Quality, 1993 

Target Issues: Development of RFP guidelines for a New NOAA Coastal Ocean Program Initiative on 
Harmful Algal Blooms, NOAA, 1992 

Phytoplankton of the Southeastern United States, North Carolina Department of Environment, Health and 
Natural Resources (NC DEHNR) and Duke Power Company, 1992 

Target Issues for Funding Support of Research on Toxic Phytoplankton, NOAA, 1992 
Improved Data Base and Optimal Approaches for Modeling Water Quality in the Albemarle-Pamlico 

Estuarine System, US EPA and NC DEHNR, 1992 
Water Quality Regulations for Protection of Seagrass Habitat on the Gulf Coast, US EPA, 1992 
Improved Standards for Protecting Water Quality in the Albemarle-Pamlico Estuarine System, US EPA, 1991 
Teaching Aquatic Botany to High School Students (organizer), NCSU, 1987, 1988 
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Light Microscope-Autoradiography of Microalgae (organizer), Bowling Green State University, Bowling 
Green, OH, 1987 

Research Presentations 

Water Quality (Eutrophication, Seagrasses, etc.) 

2019 
Lindor NL, Burkholder JM. Nutrient profiles, phytoplankton biomass, and algal assemblages in Falls Lake, 

North Carolina. UNC Water Resources Research Institute, Raleigh (with published abstract). 

Buczek SB, Cope WG, Shehdan M, Bishop WM, Richardson RJ, Burkholder JM, Kwak TJ, Jessup J, Black 
TR. In situ Evaluation of Freshwater Mussel Sensitivity to Prescribed Algaecide Applications in a North 
Carolina Piedmont Reservoir. North Carolina Chapter of the American Fisheries Society, Morganton, 
NC (with published abstract). 

2018 
Burkholder JM, Kinder CA, Reed RE, James J, Mackenzie L, Allen EH. Changing Water Quality in Falls 

Lake, the Triangle's Major Potable Source Water. UNC Water Resources Research Institute, Raleigh, 
NC (with published abstract). 

Lindor N, Burkholder JM. Eutrophication, nutrient stoichiometry, and phytoplankton blooms in a 
southeastern U.S. reservoir. Fall meeting of the North Carolina chapter ofNALMS, Raleigh (with 
published abstract). 

2016 
NC Water Resources Research Institute, Raleigh, NC (Inventory and Assessment of the Present Status of 

Water Resources at Cape Hatteras and Cape Lookout National Seashores - Burkholder, Allen, Flood, 
and Kinder). Annual conference of the NC Water Resources Research Institute, Raleigh, NC. 

2015 
Decadal Analysis of Water Quality in Falls Lake, the Triangle's Major Potable Water Source (Burkholder et 

al., presentation and published abstract). Annual conference, NC Water Resources Research Institute, 
Raleigh, NC. 

2014 
Long-Term Data Show Continued Water Quality Degradation in the Neuse Estuary. and Inadequate 

Protection by the Total Nitrogen TMDL (Burkholder et al., presentation and published abstract). 
Annual conference, NC Water Resources Research Institute, Raleigh, NC. 

Why Bother? - Who Needs Models for Mixotrophs in Coastal Ecosystems? (invited presentation, 
Burkholder) Leverhulme Trust Phytoplankton Mixotrophy Workshop, Swansea, United Kingdom. 

Unprecedented Toxin-Producing Cyanobacterial Blooms in the Cape Fear River (Mallin et al., presentation 
and published abstract), Summer Meeting, Sciences of Limnology and Oceanography, San Diego, CA. 

2013 
Outside Peer Review of the Marine Programs of the UNC System for the UNC Board of Governors, 

Morehead City, NC - The NCSU CAAE was later given an excellent evaluation by the Panel in its final 
report. 

Coastal and Estuarine Research Federation, San Diego, CA - Onset of unprecedented toxin-producing 
cyanobacteria blooms in the Cape Fear River system, North Carolina - Mallin MA., Burkholder JM, 
Mciver MR, Metheny JD, Strangman WK, Zimba PY, Wright JL (presentation, with published abstract). 

Coastal and Estuarine Research Federation, San Diego, CA - Comparative ecotoxicology of an agricultural 
herbicide on benign and toxigenic estuarine phytoplankton - Flood S, Burkholder J, Cope G (poster with 
published abstract). 
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2012 
NC Water Resources Research Institute, Raleigh, NC - The NCSU Center for Applied Aquatic Ecology 

Falls Lake Monitoring and Research Program - Burkholder J, Reed R, Kinder C, Allen E, James J, 
Mackenzie L (poster with published abstract) 

Falls Lake Creation Care Symposium, Wake Forest, NC - Status of Water Quality in Falls Lake - J. 
Burkholder. The goal of this national symposium was for scientists to inform theologians about citizens' 
potential roles, including church congregations, in assisting with natural resource stewardship issues 
(keynote presentation, with published abstract) 

2011 
NC Water Resources Research Institute, Raleigh, NC (excessive ammonium concentrations throughout the 

Falls Lake water column, and implications for the Falls Lake Rules; with published abstract) 
American Water Works Association National Webinar, online technology used to monitor algae and 

associated environmental conditions (invited, with published abstract) 
LOICZ Open Science Conference 2011 Coastal Systems, Global Change and Sustainability, Yantai, 

China (Shumway SE, Burkholder JM: mitigating coastal eutrophication - are filter-feeding shellfish the 
answer?) (plenary, with published abstract) 

2010 
NC Water Resources Research Institute, Raleigh, NC (status of water quality in the most important potable 

water supply in North Carolina; with published abstract) 

2009 
National Shellfisheries Association, Savannah, GA (bivalve shellfish aquaculture and eutrophication; with 

published abstract) 
North Carolina Academy of Science, Warren Wilson College, Swannanoa, NC (documenting microbial 

changes in reservoirs using metagenomics - coauthor; with published abstract) 
Department of Civil and Environmental Engineering. Northwestern University, Chicago, IL (decadal 

analysis of land use, water quality, and phytoplankton assemblages in a coastal watershed) 
20th Biennial Conference of the Coastal and Estuarine Research Federation (increasing ammonium in 

eutrophic estuaries, and its potential importance in governing phytoplankton assemblages; with 
published abstract) 

2008 
Department of Occupational and Environmental Health, U IA (water quality and algal blooms in watersheds 

influenced by industrialized agriculture) 
NOAA National Symposium on Shellfish and the Environment, Warwick, RI (chronic effects of 

eutrophication on shellfish) 
American Society ofLimnology and Oceanography, St. Johns, Newfoundland, Canada (microdynamics of 

physical/chemical structure in a lagoonal estuary - lead, R. Reed; with published abstract) 
North Carolina Water Quality Monitoring Forum, Charlotte (recent advances in technology for tracking 

algal blooms and related environmental conditions; with published abstract) 

2007 
Horn Point Environmental Laboratory, U MD (chronic eutrophication of the Neuse Estuary) 
NC Water Resources Research Institute, Raleigh (CAAE's Falls Lake Monitoring and Research Program; 

with published abstract) 
NC Water Resources Research Institute, Raleigh (groundwater and benthic nitrogen flux in the Neuse 

Estuary - lead, K. Null; poster with published abstract) 
NC Water Resources Research Institute, Raleigh (long-term impacts of changing land use practices on water 

quality and phytoplankton assemblages in the Neuse River ecosystem - lead, M. Rothenberger; poster 
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with published abstract) 
Annual Conference of the North Carolina Academy of Science, Greenville (inorganic nitrogen flux across 

the sediment-water interface in the Neuse Estuary - lead, K. Null; poster with published abstract). 
Conference, Water Initiatives: What's on the Horizon for Lake Users and Managers, Greensboro. 
19th Biennial Conference of the Estuarine Research Federation, Norfolk, VA (temporal and spatial 

variability in high-resolution, cross-estuarine physical/chemical structure in the Neuse Estuary - lead, R. 
Reed; poster with published abstract). 

19th Biennial Conference of the Estuarine Research Federation, Norfolk, VA (multivariate analysis of 
phytoplankton and environmental factors in a eutrophic estuary - lead. M. Rothenberger; poster with 
published abstract). 

2006 
Department of Biology, Cornell University (water quality trends in the Neuse Estuary) 
Department of Marine Sciences, U CONN (water quality trends in the Neuse Estuary) 

2005 
Department of Biology, UNC Greensboro (water quality trends in the Neuse Estuary) 
Wilkes Community College, Wilkesboro, NC (honors seminar series - water quality issues) 

2003 
Center for Science in the Public Interest: Conflicted Science Conference, Washington, DC (water quality 

and confined animal feed operations [CAFOs]; with published abstract) 
Yale University- Conference, The Chicken (environmental impacts ofCAFOs; with published abstract) 

2002 
Medical School, Harvard University (marine diseases, anthropogenic influences) 
Wilkes Community College, Wilkesboro (honors seminar series - water quality issues) 

2001 
Washington College (Chesterton, MD; environmental impacts of CAFOs) 
Veterinary, Wildlife and Ecological Toxicology Department, Veterinary Biosciences College of Veterinary 

Medicine, U [L (national water quality issues) 
School of Design, NCSU (environmental effects ofCAFOs) 
Wilkes Community College (honors seminar series - water quality issues) 
American Society of Agronomy and the Soil Science Society of America (Northeast Branch) - annual 

meeting, URI (environmental effects ofCAFOs; with published abstract) 

2000 
American Fisheries Society - annual meeting, St. Louis, MO (environmental effects ofCAFOs; with 

published abstract). 
American Society of Agronomy, Crop Science Society of America, and Soil Science Society of America

joint meeting, Minneapolis, MN (nutrient management on CAFOs, and effects on surface water 
resources; with published abstract) 

Association of Southeastern Biologists, Chattanooga, TN: Plenary Speaker (national water quality issues; 
with published abstract) 

Rock Valley College - Natural Resources and Community Action Series, Rockford, IL: Plenary Speaker 
(national water quality issues) 

U MASS, Amherst - Environmental Policy Seminar Series (invited; national water quality issues) 
Yale University, School of Forestry (national and state water quality issues) 
Department of Zoology, U WA - Seattle (national water quality issues) 
American Fisheries Society (NC chapter), New Hill. NC (impacts of Hurricane Floyd on water quality 

in the Neuse River and Estuary, and Pamlico Sound; with published abstract) 
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1999 
US Department of Agriculture - National Resources Conservation Service, Washington, DC (state water 

quality issues) 
Simon Fraser University- Oceans Limited Conference, Vancouver, British Columbia, Canada (chronic 

effects of eutrophication; with published abstract) 
Department of Biology, University of Louisville, Louisville, KY (chronic effects of eutrophication) 

1998 
Society of Environmental Toxicology and Chemistry - annual meeting, Charlotte, NC: Keynote 

Speaker (effects of chronic eutrophication; with published abstract) 

1997 
Conference, Nutrients in the Neuse River: Working Toward Solutions (sponsor, UNC Water Resources 

Research Institute [WRRI]), NCSU ( effects of chronic eutrophication; with published abstract) 

1996 
National Association of Biology Teachers - annual meeting, Charlotte, NC (effects of chronic 

eutrophication; with published abstract) 
Texas A&M University, Corpus Christi (effects of pulsed nutrient enrichment on seagrass physiology) 
Department of Zoology, Oregon State University (OSU), Corvallis (seagrasses and eutrophication) 

1995 
Statewide Nutrient Summit (sponsors, NC Sea Grant, NC DEHNR), NCSU (effects of chronic 

eutrophication; with published abstract) 
Water Quality Research and Extension Overview, College of Agriculture and Life Sciences (CALS), NCSU 

(surface water quality research in CALS; with published abstract) 

1994 
NC Academy of Sciences - annual meeting, Manteo - Keynote Speaker (state water quality issues; with 

published abstract) 

1993 
NC WRRI Seminar Series, Keynote Accomplishments in Research on Water Resources in NC, Raleigh 

(seagrasses and water-column nitrate enrichment; with published abstract) 
Hom Point Environmental Laboratory, U MD (seagrasses and water-column nitrate enrichment) 

1992 
NC WRRI Seminar Series, Keynote Accomplishments in Research on Water Resources in NC (sediment 

and phosphorus loading: predicting reservoir water quality; with published abstract) 
American Society of Limnology and Oceanography - annual meeting, Edmonton, Alberta, Canada 

(seagrasses and eutrophication; with published abstract) 

1990 
Department of Zoology, U WI - Madison (algal phototrophy vs. heterotrophy in turbid reservoirs) 

1987 
Department of Biology, Bowling Green State University. Bowling Green, OH (biological interactions that 

structure stream plant communities) 

1986 (nutrient interactions - macrophytes, epiphytes) 
Department of Botany, NCSU 
Department of Biology, Fordham University, Bronx, NY 
Savannah River Ecology Laboratory, Aiken, SC 
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University of Michigan Biological Station, University of Michigan, Pellston, MI 

1985 
Department of Biology, West Virginia University, Morgantown, WV - importance of benthic microalgae 

in stream ecosystems 
Massachusetts Audubon Society, Lincoln, MA - effects of acid deposition on aquatic ecosystems 

Harmful Algal Rese"rc/1 

2019 
Glibert PM, Wilkerson FP, Dugdale RC, Raven JA. Dupont CL. Leavitt PR, Parker AE, Burkholder JM, 

Kana TM. Pluses and minuses of ammonium and nitrate uptake and assimilation by phytoplankton and 
implications for productivity and community composition, with emphasis on nitrogen-enriched 
conditions. ASLO- Puerto Rico (with published abstract). 

2018 
Buczek SB, Cope WG, Shehdan M, Bishop WM. Richardson RJ, Rice JA. Burkholder JM, Kwak TJ. 

Evaluation of Freshwater Mussel Sensitivity to Aigaecides Used in Attempts to Control Giant Lyngbya. 
North Carolina Chapter of the American Fisheries Society, Morganton, NC (with published abstract). 

Burkholder JM, Allen EH. Potable Source-Water Reservoirs in the Southeast: Forecast for Cyanobacteria 
Blooms. Southeast Chapter of the North American Lake Management Society, Asheville, NC (with 
published abstract). 

2017 
Droughts, Internal and External Nutrient Supplies, and Toxic Cyanobacteria Outbreaks in Potable Source 

Waters of the Southeast (Burkholder and Allen. presentation and published abstract). Society for 
Freshwater Science, Raleigh, NC. 

Ecotoxicology of Herbicide Exposure on Harmful Estuarine Phytoplankton under Varying Nutrient 
Conditions (Flood, Burkholder and Cope, poster presentation and published abstract. Microbial 
Toxicology conference, New York. 

2013 
Leverhume Foundation International Workshop, U MD - Horn Point, Cambridge, MD (algal mixotrophy 

and water-column nutrients) 

2010 
North American Lake Management Society (NALMS), Winston-Salem, NC (climate change and harmful 

algal blooms in the Southeast; with published abstract) 
Webinar Lecture Series, Northwestern University. given at the University of British Columbia, Vancouver, 

BC, Canada ( overview on harmful algae) 

2008 
Burdick Lecture, Department of Biology, Alfred University, Alfred, NY (Pjiesteria, other hannful 

dinoflagellates - toxicity, impacts) 
Annual Toxicology and Risk Assessment Conference, Cincinnati, OH (the toxins of inland algae; with 

published abstract) 

2007 
Joint meeting of the Phycologica\ Society of America and the International Society of Protozoologists 

(cyanobacteria in eutrophic turbid impoundments of the North Carolina Piedmont - lead, J. Burkholder; 
poster with published abstract) 

Joint meeting of the Phycological Society of America and the International Society of Protozoologists 
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(axenic cultivation of a heterotrophic dinotlagellate - lead. H. Skelton; with published abstract) 
4th National Symposium on Harmful Algae, Woods Hole, MA (axenic cultivation of Pjiesteria shumwayae 

on a semi-defined medium; poster with published abstract) 

2006 
Kalmar University. Kalmar, Sweden (Pjiesteria. other hannful dinoflagellates - toxicity, impacts) 
American Society of Limnology and Oceanography - annual summer meeting: Plenary Speaker, Victoria, 

British Columbia, Canada (stimulation of harmful algae by eutrophication; with published abstract) 

2005 
North American Lake Management Society (NALMS) - National Meeting, U WI - Madison - Keynote 

Speaker (cyanobacteria in potable water supplies - with published abstract) 
GEOHAB (Global Ecology and Oceanography of Harmful Algal Blooms) Symposium, Nutritional Ecology 

of Harmful Algae, Baltimore, MD (importance of intraspecific variation - with published abstract) 
Medical School, Harvard University (hannful algae and seafood safety) 
NALMS Southeast Chapter Meeting, Asheville. NC (cyanobacteria in potable water supplies - with 

published abstract) 
American Water Works Association - Source Water Protection Symposium, West Palm Beach, FL 

(cyanobacteria in potable water supplies - with published abstract) 

2004 
Xl'h International Conference on Harmful Algae, Cape Town, South Africa: Plenary Speaker (intraspecific 

variation in toxicity, behavior and nutrition; with published abstract) 
St. Johns Water Management District, Orlando, FL (effects of harmful algae on fish and mammalian health) 
International EnviroVet Program, Harbor Branch Oceanographic Institute, Fort Pierce, FL (marine diseases) 
Department of Oceanography, U WA - Seattle (science, policy) 
Shannon Point Marine Laboratory, Western Washington University (science, policy) 
NSF Undergraduate Education Honors Program, NCSU (science, policy) 

2003 
Elon University- Voices of Discovery Seminar Series: Keynote Speaker (Pjiesteria) 
International EnviroVet Program, Harbor Branch Oceanographic Institute (toxic dinoflagellates) 
Florida Institute of Technology (toxic dinoflagellates) 
Conference on Emerging Waterborne Pathogens, NC Department of Health and Human Services (DHHS), 

Wilmington, NC: Two presentations - toxic dinoflagellates; toxic cyanobacteria) 

2002 
Hopkins Marine Laboratory, Stanford University, Monterey, CA (Pjiesteria, other toxic dinoflagellates -

science, policy. science ethics) 
National Ocean Service, NOAA, Charleston, SC (progress in Pjiesteria research) 
Symposium, Climate Change and Fisheries in the Gulf of Maine (sponsor, NOAA). College of the Atlantic, 

Bar Harbor, ME (harmful algae and climate change) 
Department of Biology, UNH, Durham (toxic dinoflagellates). 
Department of Biology, Williams College, Williamston, MA (toxic dinoflagellates) 
Department of Biology, Miami University of Ohio, Athens (toxic dinoflagellates) 

2001 
Xl11, International Congress of Protozoology, Salzburg, Austria (dinoflagellates- complex life histories and 

feeding behaviors; with published abstract) 
George Clark Lecture Series, Wetlands Institute, Cape May, NJ (Pjiesteria. other dinoflagellates) 
Society for Risk Analysis, Research Triangle Park (biomarkers for species and toxins) 
Environmental Lecture Series, Ashland University, Ashland, OH (hannful algae and eutrophication) 
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Marine Conservation Biology Series, Wheaton College. Springfield, MA ( chronic effects of harmful algae 
on fish and mammalian health) 

2000 
IXth International Conference on Harmful Algal Blooms, Hobart, Tasmania, Australia: Plenary Speaker 

(toxic Pfiesteria; with published abstract) 
Elliott-Nowell-White Symposium, Delta State University, Delta State, MS: Keynote Speaker (chronic and 

sublethal impacts of harmful algae on mammalian health) 
Society of Toxicology of Canada - annual meeting, Montreal, Quebec, Canada (toxic dinoflagellates; with 

published abstract) 
Department of Biology, State University of NY - Syracuse (toxic dinoflagellates) 
Brookhaven National Laboratory, Brookhaven, NY (toxic dinoflagellates) 
State University of New York- Stony Brook (toxic dinoflagellates) 
Xlllth World Congress of the International Society of Toxinology, Paris, France (toxic Pfiesteria) 
Centers for Disease Control & Prevention, Atlanta - conference, Pfiesleria: From Biology to Public Health 

(ecology and conservative analysis of role in fish kills; with published abstract) 
National Association of Biology Teachers - Biotechnology Conference. VPI, Blacksburg (harmful algal research) 
University of Mississippi, Oxford - Conference, Sustainability of Wetlands and Water Resources (toxic 

dinoflagellates) 
Department of Biology, University of Memphis (toxic dinoflagellates) 
Society of Microbiology- Northeast Chapter, Sturbridge, MA (toxic dinoflagellates) 
Society of Toxicology- annual meeting (sponsor, US EPA), Philadelphia (toxic dinoflagellates; with published 

abstract) 
Southeastern Estuarine Research Society - annual meeting in conjunction with the 29th Benthic Ecology 

Meeting and the annual meeting of the Atlantic Estuarine Research Society, Wilmington, NC (toxic 
dinoflagellates; with published abstract) 

1999 
National Academy of Sciences - Workshop on Critical Research Needs, Washington, DC (research needs to 

advance understanding about harmful algae) 
Lake Biwa Research Institute, Forum on Water Quality, Kyoto, Japan: Keynote Speaker (Pfiesteria, other 

toxic dinoflagellates) 
Woods Hole Oceanographic Institute, Falmouth, MA (toxic dinoflagellates) 
Veterinary School, Tufts University, Grifton, MA (toxic dinotlagellates) 
Department of Biology, Yale University (improved mitigation of harmful algal blooms) 
Georgetown Conference on Policy and Pfiesteria, Georgetown University, Washington, DC: Keynote Speaker 

(science, policy of Pfiesteria; with published abstract) 
American Association for the Advancement of Science (AAAS) - annual meeting, Anaheim, CA, session, 

"Human Health Risks in the Ocean" (chronic and sublethal impacts; with published abstract) 
AAAS - annual meeting, Anaheim, CA, session "Harmful Algal Blooms" (toxic Pfiesteria; with published 

abstract) 
Department of Geology, University of Oslo (Oslo, Norway) (toxic Pfiesleria) 
Society of Protozoologists - annual meeting, Raleigh: Keynote Speaker (toxic Pfiesleria; with published 

abstract) 
Department of Ecology Evolution and Behavior, U MN - Minneapolis (toxic dinoflagellates; with published 

abstract) 
Phi Beta Kappa Seminar Series, Elon University (toxic Pfiesleria) 
Honors Seminar Series, Southampton College, Southampton, NY (toxic dinoflagellates) 
Department of Biology, Barton College, Wilson (toxic dinoflagellates) 
Department of Biology, Davidson College, Davidson (toxic dinoflagellates) 
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Wilkes Community College, Wilkesboro (toxic dinoflagellates) 
Department of Biology, NC A&T University, Greensboro (toxic dinoflagellates) 
Department of Pathology, UNC Chapel Hill (toxic dinoflagellates) 
Department of Biology, UNC Greensboro (toxic dinoflagellates) 
Department of Biology, University of Louisville (toxic dinoflagellates) 
Sigma Xi - NC Chapter meeting, Appalachian State University, Boone, NC (toxic Pjiesteria) 

1998 
AAAS - annual meeting. Philadelphia, session, "Management of Harmful Marine Microbes: When Science 

and Politics Don't Mix'' (harmful algae; with published abstract) 
Medical School, Harvard University (harmful algae) 
Shallow Water Conference (sponsor, US EPA), Atlantic City, NJ: Keynote Speaker (effects of toxic 

Pjiesteria on fish and mammals; with published abstract) 
Gordon Conference - annual meeting, Ventura, CA (acute/chronic effects of toxic dinoflagellates; with 

published abstract) 
Department of Biology, Rutgers University (chronic effects of toxic dinoflagellates) 
Department of Biology, URI (toxic dinoflagellates) 
Department of Pharmacology, U GA - Athens (toxic dinoflagellates) 
American Biological Safety Association - 41 •1 Annual Biological Safety Conference, Lake Buena Vista, FL: 

Eagleston Lecture (Pjiesteria, other toxic dinoflagellates; with published abstract) 
Wildlife Disease Association - 47th Annual Conference, U WI - Madison (toxic Pfiesteria; with published 

abstract) 
Department of Biology, Purdue University (toxic dinoflagellates) 
American Institute of Biological Sciences - 49th annual meeting (toxic dinoflagellates; with published abstract) 
Microbiology Society of NC - annual meeting, Research Triangle Park: Keynote Speaker (Pjiesteria, other 

toxic dinoflagellates) 
NC Water Resources Association - Conference on Water Pollution Issues in NC, Asheville: Keynote 

Speaker (Pjiesteria, other toxic dinoflagellates; with published abstract) 
Northeast Algal Symposium - annual meeting, Plymouth, MA - Keynote Speaker (toxic Pfiesteria; with 

published abstract) 
American Society of Limnology and Oceanography - joint summer meeting with the Ecological Society of 

America, Symposium Session Honoring Minority Students: Keynote Speaker (Pjiesteria, other harmful 
algae; with published abstract) 

Stanford University, Institute of Ecosystem Ecology (toxic Pjiesteria) 
NASA, Goddard Space Center, Baltimore, MD (Pjiesteria, other toxic dinoflagellates) 
Keynote Seminar Series in Marine Sciences, Wilmington, DE (sponsors, UDE. DE Sea Grant): 

Presentation (Pjiesteria) 
Friends of the Library, NCSU (Pjiesteria, other toxic dinoflagellates) 
Department of Biology, Auburn University (toxic dinoflagellates) 
Department of Environmental Sciences, Drexel University, Philadelphia (toxic Pjiesteria) 
Department of Biology, Hampden Sydney College, Hampden-Sydney, VA (toxic dinoflagellates) 
Department of Biology, UNC Charlotte (Pjiesteria, other toxic dinoflagellates) 
Headquarters, US EPA, Washington, DC (toxic Pjiesteria) 
Distinguished Lecturer Series, Old Dominion University, Norfolk, VA (Pjiesteria) 

1997 
Society for Conservation Biology - annual meeting, Victoria, British Columbia, Canada (harmful algae and 

eutrophication; with published abstract) 
Department of Biology, University at Buffalo, Buffalo. NY (Pjiesteria, other toxic dinoflagellates) 
Departments of Zoology and Oceanography, OSU (toxic algae) 
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3rd Annual Conference on Population-Level Effects of Marine and Estuarine Contamination, Charleston, SC 
(science, policy; with published abstract) · 

Wagner College, Staten Island, NY (special college-wide seminar, toxic Pfiesteria) 
Department of Biological Science, Florida State University, Tallahassee (toxic dinoflagellates) 
Department of Botany, Duke University (Pfiesteria, other toxic dinoflagellates) 
Conference on Fisheries, Habitat and Pollution (sponsors, SC Sea Grant, Terr Aqua Environmental Science and 

Policy Institute), Charleston, SC (chronic and sublethal effects of harmful algae; with published abstract) 
Institute of Ecosystem Studies, Millbrook, NY (chronic and sublethal effects) 
American Fisheries Society, NC Chapter - annual meeting, Lake Wylie, SC (Pfiesteria; with published abstract) 

1996 
AAAS - annual meeting, session Global Change and Emerging Infectious Diseases (effects of harmful algae 

on fish and mammalian health; with published abstract) 
NATO Workshop, Physiological Ecology of Harmful Marine Phytoplankton, Bermuda Biological Station for 

Research (raptorial dinotlagellates; with published abstract) 
Sigma Xi - UNC Greensboro and NCCU Chapters: Keynote Speaker (toxic Pfiesteria) 
Department of Biology, Southampton College, Long Island University, Southampton, NY (toxic dinoflagellates) 
Department of Biology, University of Cincinnati, Cincinnati (toxic dinoflagellates) 
NIEHS, Research Triangle Park (toxic Pfiesteria) 
Whitney Laboratory, U FL - St. Augustine (toxic dinoflagellates) 
Department of Biology, Wake Forest University, Winston-Salem (toxic dinoflagellates) 
Association of Women in Science, UNC Chapel Hill (Pfiesteria, other toxic dinoflagellates) 
Texas A & M University, Corpus Christi, TX (Pfiesteria, other toxic dinoflagellates) 

1995 
Society of Protozoologists - annual meeting.UAL. Tuscaloosa, AL: Keynote Speaker (toxic Pfiesteria and its 

microbial, macroinvertebrate and vertebrate prey; with published abstract) 
5th Pan American Symposium on Animal, Plant and Microbial Toxins, Baltimore, MD (Pfiesteria; with 

published abstract) 
Department of Toxicology, NCSU (toxic dinoflagellates) 
Department of Biology, U MD, Baltimore, MD (toxic Pfiesteria) 

1994 
First International Conference on Ecosystem Health and Medicine, Ottawa, Ontario, Canada (effects on human 

health; with published abstract) 
E-MAP Monitoring Program, US EPA, Research Triangle Park ( emerging toxic algae - effects on fisheries and 

public health) 
Department of Biology, University of Richmond ( emerging toxic algae) 
Department of Environmental Health, Boston University (toxic dinoflagellates) 
Department of Biology, SUNY - Stony Brook (toxic dinoflagellates) 
International Society for Evolutionary Protistology - Biennial Meeting, Halifax, Nova Scotia, Canada: 

Keynote Speaker (Pfiesleria and its prey; with published abstract) 
Institute of Ecology, U GA - Athens (harmful heterotrophic dinoflagellates) 
Department of Fisheries and Aquaculture, U FL - Gainesville (toxic dinoflagellates) 

1993 
Fifth International Conference on Modem and Fossil Dinoflagellates (Zeist. the Netherlands): Keynote 

Speaker (toxic Pfiesteria; with published abstract) 
Beta Beta Beta Biological Honors Society, Elon University: Keynote Speaker (effects of toxic Pfiesteria on 

estuarine food webs) 
Chesapeake Biological Laboratory, Solomons, MD (toxic dinoflagellates) 
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Southeastern Fisheries Society, Reidsville, NC (toxic dinoflagellates and fish health) 
Dauphin Island Marine Laboratory, Dauphin Island, AL (toxic dinotlagellates) 
Department of MEAS, NCSU (Pfiesteria) 
1992 
yd• International Symposium on Toxic Algae, Newport, RI (toxic Pfiesteria; with published abstract) 
Southeast Regional Directors of the Sea Grant College Program - annual meeting: Keynote Speaker (Pfiesteria) 
Department of Zoology, NCSU (toxic Pfiesteria) 
US Geological Survey, Raleigh (toxic Pfiesteria) 
NC Statewide Phytoplankton Meeting. Duke Power Company (Huntersville, NC: Keynote Speaker) 
Department of Biology, UNC Wilmington (Pfiesteria, other toxic dinoflagellates) 
Department of Biology, Appalachian State University, Boone, NC (toxic dinoflagellates) 
Department of Biology, UNC Greensboro (toxic dinoflagellates) 
US EPA, Narragansett, RI (Pfiesteria, other toxic dinoflagellates) 
Department of Biology- Marine Sciences Group, UNC Chapel Hill (toxic dinoflagellates) 
Bodega Marine Laboratory, U CA - Davis, Bodega Bay (toxic dinoflagellates) 

Other Algae 

2012 
Phycological Society of America, Charleston, SC (Mixson, S. and J. Burkholder - enhancing lipid 

production in the marine microalga Dunaliella through environmental stressors; with published abstract) 

2010 
Webinar, Northwestern University special summer course for graduate students, given at the University of 

British Columbia, Vancouver, BC (the ecology ofperiphyton) 

2007 
Society of International Limnologists (SIL) - 30th Congress of the International Association of Theoretical 

and Applied Limnology, Montreal, Quebec, Canada (importance of benthic microalgae across freshwater, 
estuarine and marine ecosystems; with published abstract) 

122.2 
Society for General Microbiology- Symposium, Microbial Signaling and Communication, University of 

Edinburgh, Edinburgh, Scotland (signaling in dinoflagellates; with published abstract) 

1991 
Department of Biology, VP!, Blacksburg, VA (phytoplankton survival of pulsed suspended sediment loading) 

1990 
Center for Reservoir Research, Hancock Biological Station, Murray State University, Paducah, KY 

(phytoplankton and periphyton dynamics in turbid, eutrophic reservoirs) 
Department of Zoology, NCSU -Aquatic Ecology Seminar Series (mutualistic symbioses involving algae) 
Department of MEAS, NCSU (role of benthic microalgae in eutrophication of freshwater and coastal 

marine habitats) 

1989 
Experimental Lakes Area (ELA), University of Manitoba, Winnepeg, Manitoba, Canada (relative importance 

of the water column and macrophytes as nutrient sources for epiphytes) 
Hampton University, Hampton, VA (biotechnology in aquatic ecology) 
Department of Biology, University of Louisville, Louisville. KY (use ofautoradiography to examine nutrient 

dynamics of microalgal biofilms) 
Duke Marine Laboratory, Beaufort (nutrients and epiphytes - unifying trends in freshwater and marine ecosystems) 
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1988 
Department of Biology, UNC Chapel Hill - Marine Macroalgae Seminar Series (epiphytes) 
Department of Biology, East Carolina University (phosphorus sources for epiphytic microalgae) 
Department of Botany, Duke University (nutrient sources for epiphytic microalgae) 
Environmental Section, Carolina Power and Light Company, New Hill, NC (epiphytic microalgae - role in 

nutrient cycling oflakes) 

Science Etl,ics and Environmental Issues 

2006, 2007, 2008, 2009, 2010, WJJ, 2012, 2013, 2014, 2015 
Park Scholars Program, NCSU (role of science ethics in environmental issues) 

2005 
Department of Epidemiology, UNC Chapel Hill, Forum ·'Funding, Academic Freedom, and Public 

Responsibility" (industry and water quality) 
2004 
Department of Biology, Cornell University (toxic algae) 
Department of Civil Engineering, NCSU (water quality) 
Department of Biology, UNC Asheville (water quality) 

2003 
New York Metropolitan Association of College and University Biologists - 36th Annual Conference, 

Wagner College, Staten Island: Keynote address (role of science ethics in natural resource issues) 
NSF Environmental Education Program, NCSU (toxic algae, water quality) 

1999 
Department of Geology, University of Oslo, Oslo, Norway (toxic algae, water quality) 
Park Foundation Lecture Series, College of Journalism, UNC Chapel Hill (critical role of journalists in 

environmental science education and ethics) 

1998 
Metcalflnstitute for Marine and Environmental Journalism - ann~al board meeting, URI: Keynote Speaker 

(how environmental journalists can help to strengthen science ethics) 

Academic Contributions 

Courses Taught 
• PB 595A, Aquatic Plant Ecology (4 credits; 1987 - present, fall alternate years; updated each time) 

• PB 595W / AEC 495/592, Environmenlal Issues in Aquatic Ecology (3 credits, 1990 - present, usually 
fall alternate years) - special topics/current events graduate course, updated each time 

• PB/MB 774, Phycology (3 credits including laboratories; 1987 - present, spring alternate years, updated 
each time) 

• BO S9SE, Ecology, Evolution and Diversity - (2003; course coordinator, Jon Stuckey); mini-course: 
designed and taught one of eight modules on aquatic vascular plants as bioinvaders 

• PB 824C, Plan/ Biology Colloquium ( 1 credit) - co-taught with Nina Allen (spring 2002, 2004, 2006) or 
Bill Thompson (spring 2009, 2011, 2013); graduate students receive training to give presentations, write 
grant proposals, and critique grant proposals) 

• HON 398, Honors Seminar on Aquatic Ecology ( I credit, spring 2008) - seminar/discussion course for 
undergraduate honors students on aquatic natural resource issues in North Carolina 
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■ EMS 496/6221822 or TDE 490/610 STEM Education Seminar Course, Environmental Issues in 
Estuarine Ecology and Pedagogical Applications ( I credit, spring 20 I 0), co-taught with P. Simmons and 
A. Clark. 

■ AEC 495/592, The Biology, Ecology and Diversity of Algae (3 credits including laboratories; spring 
2019.) 

Major or Co-major Advisor of Gra,luute Students 

Nicole Lindor, Ph.D. (Plant and Microbial Biology. in progress. 2014-) 
Received a WRRI grant ($10,000, 2018) 

Stacie Flood, Ph.D. (Plant and Microbial Biology, 2017) 
Thesis: Ecotoxicology of estuarine phytoplankton growth and toxicity in response to atrazine exposures. 
Post-Graduate Position: Postdoctoral research associate, U.S. EPA, Research Triangle Park, NC (2017). 

Stephanie Mixson, Ph.D. (Plant and Microbial Biology [department name change from Plant Biology] - 2013) 
Thesis: Dunaliella spp. under environmental stress: Enhancing lipid production and optimizing harvest 
Honor: Secured a grant to help support her dissertation research, from the Charles A. and Anne Morrow 

Lindbergh Foundation (20 I 0) 
Post-Graduate Position: Analytical Development Specialist, Medicago USA, Research Triangle Park (2013) 

Eva Ngulo, M.A. (Plant Biology, 2011) 
Final paper: Influence of clay treatment on noxious planktonic cyanobacteria 

Kimberly Null, Ph.D. (MEAS; co-advisor with Dr. Dave DeMaster), 2010 
Thesis: Ammonium dynamics in a shallow lagoonal estuary 
Honors: Secured two grants to help support her dissertation research, from the NC Academy of Science (2006) 

and the Geological Society of America (2006) 
Post-Graduate Positions: Post-Doctoral Research Associate, University of California - Santa Cruz, then Post-

Doctoral Research Associate, East Carolina University- Greenville, NC (research in Antarctica) 

Hayley Skelton, Ph.D. (MEAS; co-advisor, Dr. Dan Kamykowski), 2008 
Thesis: Nutritional features and feeding behavior of the heterotrophic dinoflagellate, Pfiesteria shumwayae 
Honor: Won the Theodore L. Jahn and Eugene C. Bovee Award for best graduate student research paper, 

annual meeting of the International Society of Protozoologists. Providence, RI (2007) 
Post-Graduate Positions: Post-Doctoral Fellow, National Research Council, NOAA / University of 

Connecticut (2008), then Supervisor of Algal Culturing, Algenol Biofue\s, Fort Myers, FL (2009) 

Meghan Rothenberger, Ph.D. (Plant Biology), 2007 
Thesis: Long-term impacts of changing land use practices on water quality and phytoplankton 

assemblages in the Neuse Estuary ecosystem, North Carolina 
Honors: Won best graduate research presentation, Graduate Student Forum, Department of Plant Biology (2007) 

Won best Ph.D. dissertation of the year (2007) at NCSU, from the NCSU Graduate School (2008) 
Post-Graduate Positions: Post-Doctoral Associate, CAAE (Visiting Professor, UNC Greensboro; then assistant 

professor at Lafayette College, Easton, PA) 

Susan Pate, M.Sc. (Botany), 2006 
Thesis: Impacts of the toxic dinoflagellate Alexandrium monilatum on three ecologically important 

shellfish species 
Post-Graduate Position: Laboratory Administrator (Biotechnology), Duke University 
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Matthew Parrow, Ph.D. (Botany), 2003 
Thesis: Feeding. reproduction. and sexuality in Pfiesteria spp. and cryptoperidiniopsoid estuarine 

heterotrophic dinoflagel lates 
Honor: Won the Kellar Award for outstanding dissertation research (NCSU), 2004 
Post-Graduate Positions: Post-Doctoral Associate, CAAE (now Assistant Professor, UNC Charlotte) 

Paul Cancellieri, M.Sc. (Botany), 2001 
Thesis: Chemosensory attraction of Pfiesteria spp. to fish secreta 
Post-Graduate Position: Teacher, Durant Middle School, Raleigh 

Howard Glasgow, Ph.D. (MEAS; co-advisor; main advisor, Dr. Dan Kamykowski), 2000 
Thesis: Biology and impacts of toxic Pjiesteria complex species 
Post-Graduate Position: Researcher, CAAE (pem1anently disabled by a neurological illness) 

Jeffrey Springer. M.Sc. (MEAS; co-advisor, Dr. Dave Eggleston), 2000 
Thesis: Interactions between two commercially important species of bivalve molluscs and the toxic 

estuarine dinoflagellate, Pfiesteria piscicida 
Honor: Won the Best Student Presentation Award at the Annual Meeting of the National Shellfish 

Association, Seattle, WA, 2002 
Post-Graduate Position: Research Associate, CAAE 

Naomi Tsurumi, M.A. (Botany). 2000 Thesis: Influence of Industrialized Swine Agriculture on Air Quality 
Post-Graduate Position: Environmental Policy M.A. program, Duke University 

Brant Touchette, Ph.D. (Botany), 1999 
Thesis: Physiological and developmental responses of eelgrass (Zostera marina L.) to increases in 

water-column nitrate and temperature 
Post-Graduate Position: Assistant Professor, Elon University (now associate professor) 

Elizabeth Fensin, M.Sc. (Botany), 1997 
Thesis: Population dynamics of Pfiesteria-like dinoflagellates, and environmental controls in the 

mesohaline Neuse Estuary, North Carolina. USA 
Post-Graduate Position: Research Assistant, North Carolina Department of Environment and Natural 

Resources (then called the NC Department of Environment, Health, and Natural Resources) 

L. Michael Larsen, Ph.D. (Zoology; co-advisor with Dr. Sam Mosley), 1995 
Thesis: Responses of Diaphanosoma brachyurum (Cladocera: Suicide) and other zooplankton to clay 

loading and algal food quality in a turbid southeastern reservoir. 
Post-Graduate Position: Assistant Professor, Campbell University, Fayetteville, NC (now Professor and 

Department Chair, Biology) 

Leslie (Taylor) Taggett, M.Sc. (Botany), 1995 
Thesis: Nitrate reductase activity of two intertidal macroalgae across gradients of temperature, salinity and 

desiccation 
Post-Graduate Position: Research Assistant - Analytical Chemistry Laboratory, NC DEHNR 

Virginia Coleman, M.Sc. (Botany), 1993 
Thesis: Community structure and productivity of epiphytic microalgae on eelgrass (Zostera marina L.) under 

water-column nitrate enrichment 
Post-Graduate Position: Research Associate - Algal Laboratory, NC Department of Environment and 

Natural Resources 
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Phumelele Gama, M.S. (Botany), 1992 
Thesis: Phytoplankton response to a sediment loading gradient in a mesotrophic reservoir 
Post-Graduate Position: Lecturer of Botany. University of Zululand, South Africa 

Deborah Everitt (Tan), M.S. (Botany), 1992 
Thesis: Seasonal dynamics of macrophyte communities from a stream flowing over granite flatrock in 

North Carolina, USA 
Post-Graduate Position: Stream Scientist. MD Department of Natural Resources 

Other Graduate Student Committee Memberships 

Ph.D. 

M.Sc. 

Stephanie Archer, Applied Ecology 
Yini Shangguan, U MD (Center for Environmental Science) 
Brett Hartis, Fisheries, Wildlife and Conservation Biology 
Geoff Sinclair, MEAS 
Diane Whitaker, Science Education 
Katherine Galucci, Science Education 
Daniel Dickerson, Science Education 
Nancy White, Forestry 
Louis Elsing, Forestry 
Dennis Hazel, Forestry 
Gary Kirkpatrick, Zoology 
Francois Bergand, Biological and Agricultural Engineering 
Leslie Dorworth, MEAS 
Thomas Shahady, Zoology 
Randall Jackson, Zoology 
Elise Irwin, Zoology 
Kimberly Jones, Chemistry (UNC Wilmington) 
George Hess, Biomathematics 
Ann Darrien, Zoology 
Elizabeth Marschall, Zoology 
Katherine Culatta, Plant and Microbial Biology 
Emily Vulgamore, Crop Science 
Susan Randolph, Science Education 
John Grady, Plant Biology 
Carolyn Foley, Botany 
Chad Coley, Soil Science 
Angela Poovey, Crop and Soil Science 
Scott Thomas, Biological and Agricultural Engineering 
Kristin Taffer, Biology, UNC Greensboro 
Beth Buffington, Crop and Soil Science 
Edward Walycz, MEAS 
Lisa Hartley, Botany 
Robert Clark, Zoology 
Beth Walker, Zoology 
Rose Ragnacci, MEAS 
Karen Kracko, Zoology 

Posu/octoral Associate Advisor 

Meghan Rothenberger, 2007: Present position, Assistant Professor, Lafayette College 
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Matthew Parrow, 2004-2006: Present position, Assistant Professor, UNC Charlotte 
Brant Touchette, 2000-2002: Present position, Associate Professor, Elon University 
Cheng Zhang, 1999-2003: Present position, Research Scientist, North Carolina Department of Environment 

and Natural Resources 

Visiting Fulbrigi,t Scl,ol"r 

Allasanne Ouattara, Ivory Coast, 2008-2009: Professor from the University of Abobo-Adjame 

Activities in Other Academic Programs 

Kenan Fellows Program (for gifted K-12 teachers) 

Mentor to Amanda Warren (2009-2010) 
Mentor to Susan Randolph (2009-20 I 0) 
Mentor to Diane Whittaker (2007-2008) 
Secondary mentor to Gayle Powell (2007-2008) 
Panelist on selection committee for Kenan Fellows (2007-2009) 

Ot!,er NC State Service 

Chair, Tenure Promotion Evaluation Committee (for Dr. A. Krings; departmental - Plant and Microbial 
Biology, 2016-2017) 

Member, Focus Group guiding the Office of the Executive Vice Chancellor and Provost in creating a 
Strategic Communications Plan for the Provosfs office (University, 2016) 

Member, CALS Innovation and Efficiency Committee (college, 2015) 
Member, Big Ideas Committee ( college, 2014-2015) 
Member, Post-Tenure Review Committee (departmental - Applied Ecology, 2014-) 
Member, William Neal Reynolds Distinguished Professor Selection Committee (college, 2014) 
Member, College of Agriculture and Life Sciences Research Committee ( college, 2011-2016) 
Member, Executive Committee, Applied Ecology (departmental, 2013-) 
Member, Advisory Committee for the NCSU publication, Results: Research and Innovation at Norlh 

Carolina State University (university, 2013-) 
Member, Advisory Committee, Plant Biology ( departmental, 2011-2013) 
Chair, Plant Biology Post-Tenure Evaluation Committee (departmental - Plant and Microbial Biology, 2012) 
Member, Selection Committee for Evolutionary Ecologist Position (departmental - Plant and Microbial 

Biology, 2007) 
Member, Larry A. Whitford Botany Scholarship/Fellowship Award Committee (departmental, Plant and 

Microbial Biology, 2004-2007) 
Member, Plant Biology Mentoring Committee for Alexander Krings (departmental, 2007-2009) 
Member, Plant Biology Mentoring Committee for Bill Hoffmann (departmental, 2004-2006) 
Member, Plant Biology Undergraduate Curriculum Committee (departmental, 2007-2010) 
Member, Search Committee, Plant Biology - Evolutionary Ecologist (departmental, 2006) 
Member, Water Quality Committee (university, 2004-) 
Member, Water Resources Curriculum Committee (university, 2003-) 
Member, Ad Hoc Committee on Marine Science (university, 2003-) 

Education Outreach (examples, past five years) 

K-12 Students and Teachers 

36 



R04463

The CAA E's Falls Lake Water Q11ali1y Forensics Program (2019-): Is providing hands-on education about 
freshwater science. water quality assessment, influential characteristics of watersheds, the direct 
connection between water quality and human health, and the importance of citizen stewardship in 
protecting potable source-waters. Thus far, about 2,400 students have participated (8'11/rising 9'" graders; 
also I s•-2nd graders). 

The CAAE's Floating Classroom Program aboard the research/education ship, RV Humphries: Provided 
hands-on education in aquatic science ( 1/2-day cruise on the Neuse Estuary for 282 81

h graders and their 
teachers (2016), 278 81h graders and their teachers (2015), 345 9lh graders and their teachers (2014 ), 360 
9

th 
graders and their teachers (2013), and 480 9lh graders and their teachers (2012) from Wayne County 

schools in economically depressed areas. 

General Citizenry 
Neuse River Documentary (led by Mr. Bill Leslie, WRAL Television Station; panel participant in public 

forums in Raleigh and New Bern, NC about the documentary, 2019) 
Randleman High School, Randleman, NC - senior science classes, invited presentation on harmful algae 

(2018) 
League of Women Voters, Chapel Hill, NC - invited presentation on water quality issues in NC (2018) 
Environmental Seminar Series - Water, High Point University (invited presentation on North Carolina's 

environmental report card, 2017) 
Women's Club of Raleigh, Raleigh, NC, (invited presentation on the safety of the area's drinking water, 

2016) 

Other Service - Member, City of Raleigh Stormwater Commission, 2015-2016 

Society Memberships -American Association for the Advancement of Science (AAAS), Association for 
the Sciences of Limnology and Oceanography (ASLO), Coastal and Estuarine Research Federation (CERF), 
North American Lake Management Society (NALMS), Phi Kappa Phi, Phycological Society of America, 
Sigma Xi 
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 

IN THE MATTER OF: 
PROPOSED AMENDMENTS TO: 

35 Ill. Adm. Code 302.102 and 302.208(g) 
WATER QUALITY STANDARDS 

FOR CHLORIDES 

R18-32 

NOTICE OF FILING 

TO: Don Brown 

Clerk of the Board 

Illinois Pollution Control Board 

100 West Randolph Street, Suite 11-500 

Chicago, Illinois 60601 

(Via Electronic Mail) 

(See Persons on Attached Service List) 

PLEASE TAKE NOTICE that I have today filed with the Office of the Clerk of the Illinois Pollution 

Control Board the attached AMENDED PETITION TO AMEND 3S ILL. ADM. CODE 302.102 and 

302.208{g) WATER QUALITY STANDARDS FOR CHLORIDES, INCLUDING PROPOSED RULE 

LANGUAGE, copies of which are herewith served upon you. 

Dated: March 14, 2019 

James E. Huff, P.E. 

HUFF & HUFF, INC. 

915 Harger Road, Suite 330 

Oak Brook, IL 60523 

James.huff@gza.com 

630-684-4444 

Respectfully submitted, 

Huff & Huff, Inc. 

By:~CJtr/ 
feniorC~ 
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 

IN THE MATTER OF: 
PROPOSED AMENDMENTS TO: 
35 Ill. Adm. Code 302.102 and 302.208(g) 
WATER QUALITY STANDARDS 
FOR CHLORIDES 

INTRODUCTION 

R18-32 

Based on the hearing in this matter held January 23, 2019, this Amended Petition is intended 
to present a revised water quality standard for chlorides based upon stream temperature at the 
time of sampling. Recent literature regarding chloride toxicity has been incorporated herein. The 
proposed language has been modified with respect to winter temperatures, and the toxicity data 
used to derive the standards have been updated with additional recent litera_ture. The toxicity 
data have been normalized based on hardness and sulfate. In addition, a temperature 
relationship was derived based upon a recent article by Jackson and Funk (2019)1 coupled with 
the temperature data generated as part of this project. The result is a single year-round water 
quality standard based upon the stream temperature, hardness, and sulfate at the time of 
sampling for chlorides. 

STATEMENT OF REASONS 

The Illinois Pollution Control Board (Board), in R08-9 (Subdocket D) adopted water quality 
standards on the Chicago Area Waterways (CAWS) and the Lower DesPlaines River (LDPR), 
including for chlorides. With the exception of the Chicago Sanitary & Ship Canal (CSSC), the Board 
adopted a chloride water quality standard of 500 mg/L from May 1st through November 30th

, and 
the same standard for the remainder of the year, effective three years after the effective date of 
those rules. The intent of the three-year delay was "to allow time for the work group to develop 
a proposal to address chloride and a water body wide variance." (Final Notice Opinion and Order 
of the Board, R80-9, p 32.) 

The focus of the various work groups has been on developing and implementing Best 
Management Practices (BMPs) to reduce the application of highway de-icing salts, the principal 
cause of elevated chlorides during the winter (and spring) months in the receiving streams. 
Elevated chlorides are not unique to the CAWS and LDPR during the winter months; elevated 
chloride concentrations occur on all urban streams in Illinois. The General Use Water Quality 
Standard for chlorides, as found in 302.208(g), is 500 mg/L, identical to what the Board has 
adopted for the CAWS and LDPR, excluding the CSSC. 

1 Jackson, J.K. and Funk, D.H. Temperature affects acute mayfly responses to elevated salinity implication for toxicity 

of road de-icing salts. Phil. Trans. R. Soc. B 374: 20180081. 
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More efficient application of sodium chloride for highway de-icing is being implemented. 
However, as the 500 mg/L standard is a not-to-exceed standard, the question is: can BMPs 
achieve the necessary reduction under the worst storm events? For example, on the North 
Branch of the Chicago River, data from 2004 to 2014 reveal a maximum chloride concentration 
of 1,134 mg/L, necessitating a reduction of 55 percent in salt application during the worst events. 
(Huff, October 2015.2) It is appropriate to question whether simply implementing BMPs can 
consistently achieve this type of reduction. For smaller streams, the required reductions can be 
even greater. For example, Hickory Creek at Vine Street reached 1,476 mg/L in 2014, 
necessitating a reduction of 66 percent in salt application during the worst storm events to 
achieve 500 mg/L. (Huff, Feb 2015.3) Despite these elevated winter concentrations some of the 
impacted waterways still host aquatic communities who score at the upper end of the 
moderately impaired category of the state aquatic life scale. This observation supports the 
position that elevated winter concentrations are less destructive to aquatic communities than 
elevated warm weather concentrations. 

While focusing on efficient utilization of de-icing salts is appropriate, there are concerns that 
implemented alone, BMPs will not achieve the target of 500 mg/L for these worst storm events. 
These concerns were the basis behind assembling a group of municipalities and sanitary districts, 
industries, The Salt Institute, a watershed group, and the Illinois Tollway to fund additional 
research on cold-temperature toxicity of chlorides. The results from these additional toxicity 
tests form the basis behind this Rulemaking request, as the findings show chlorides are less toxic 
at colder temperatures, thereby justifying a relaxed chloride standard during the colder months. 
Illinois already utilizes a similar approach for ammonia for which there are less stringent winter 
standards, so there is precedent for such an approach. In addition, the Board adopted higher 
winter chloride standards for the CSSC in R08-9 (Subdocket D). 

Given the current water quality violations, chlorides are or should be identified as a cause of 
impairment for nearly all urban streams in Illinois. The ones not identified as impaired due to 
chlorides are likely due to the lack of sufficient monitoring. The impact of chlorides being 
identified as a cause of impairment is a serious impediment to future growth of any kind in the 
urban areas of Illinois. If increased pavement, housing, or parking lots are planned, then the 
required de-icing salts will need to be more than offset within the watershed. Finding these 
offsets is becoming more difficult. BMPs are being implemented as part of the watershed 
variances currently before the Board, and these same BMPs cannot be used as offsets for new 
growth. Alternatives to chloride de-icing are not technically feasible on a region-wide basis, when 
considering safety and mobility. This has been demonstrated by the Connecticut Department of 

2 Huff, J.E., The Science Behind the Chloride Water Quality Standard, Presentation at the Chicago Area Waterways 
Chloride Workshop, MWRDGC Stickney Plant, October 29, 201S. 

3 Huff, J.E., Chloride Regulatory Update, Presentation at the Hickory Creek Watershed Planning Group, New Lenox, 
IL February, 19, 2015. 
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Transportation, that for a seven-year period used a mixture of sand-salt (7:2) and compared the 
accidents to a seven-year period with just salt and found a 19 percent increase in nonfatal injuries 
and a 33 percent increase in accidents with the sand-salt mixture compared to just salt.4 So while 
a reduction in salt usage is an achievable goal, it is technically infeasible to reduce its use for de
icing practices sufficiently to consistently meet the 500 mg/L water quality standard. 

Another consideration would simply shut down the highway system during snow events 
where there would be a potential to exceed the water quality standard. From the information 
generated in the Technical Support Document, this would vary from an average one storm per 
year to over five storm events, and the duration of each shut down would last for multiple days. 
Nationwide, a one-day shutdown of the snowbelt states would yield a loss of $2.6 billion per day, 
and a loss of retail of $870 million per day.5 Not only would this be economically unreasonable, 
the social impacts would not be acceptable to the citizens of Illinois. 

I. History and background to the present proceeding 

The 500 mg/L Illinois general use water quality standard for chloride was adopted by the 
Board in 1972 in R71-14, based on the testimony of a "recognized expert in fish biology," that 
500 mg/L would be a safe limit. (Opinion of the Board, March 7, 1972.) This Illinois General Use 
Water Quality Standard has remained in effect for the past 45 years. 

U.S. EPA in 1988 published the Ambient Water Quality Criteria for Chloride-1988 (EPA 440/5-
88-001, February 1988) that recommended a four-day limit of 230 mg/Land a one-hour average 
limit of 860 mg/l that should not be exceeded more than once every three years on the average. 

ln January 2009, C. Stephan of the USEPA issued a draft update deriving chloride toxicity, 
factoring in hardness and sulfate concentrations, and utilizing a normalized hardness of 300 mg/l 
and normalized sulfate concentration of 65 mg/l. Temperature was not a factor in the Stephan 
document, with data generated at the USEPA guideline temperatures, 25°C for most species. 
Much of the more recent literature on chloride toxicity relates to the impact of sulfate and 
hardness concentration on the toxicity. 

As nearly all of the toxicity data derived for chlorides have been generated at summer-type 
temperatures, the results do not accurately reflect the toxicity of chlorides at winter 
temperatures. This proposal sets forth the findings of both a literature search and toxicity testing 
with the four sensitive aquatic species (Fingernail clams, mayflies, Amphipod, and C. dubia) at 
10°C and 25°C. Due to limited funding, hardness and sulfate were not varied as part of the 
testing, just temperature. 

4 Mahoney, JU. D.S. Larsen, and E. Jackson. Reduction in nonfatal injury crashes after implementation of anti-icing 
technology. Transportation Research Record: Journal of the Transportation Research Board, No. 2613. 
Transportation Research Board of the National Academies, Washington, D.C., 2017, pp. 77-86. See Attachment 4 
s Benefit-Cost of Various Winter Maintenance Strategies, Project 99006/CR13-03, Western Transportation Institute, 
September 2015. See Attachment 5. 
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The original Petition called for a winter chloride standard during the months of December 
through April. It was clear from the first hearing that a standard based upon actual stream 
temperature at the time of sampling was a preferred approach, and this Amended Petition has 
made this change. Factoring in sulfate and hardness in the derivation of chloride water quality 
standards was suggested during the hearing as well. The proposed language incorporates this 
request, assuming the same relationship for hardness and sulfate that was derived at 
temperature at 25°C applies at 10°C. This also seems like a reasonable approach until such time 
as further research is completed, so in a sense, the proposed standard herein can be viewed as 
interim water quality standard. Given that the hardness and sulfate relationship for aquatic 
species was based on one species, utilizing the temperature data from Jackson and Funk, 
combined with our data to establish a temperature relationship, is appropriate. 

A. Purpose and Effect of Regulatory Proposal 

The Board's existing 500 mg/L General Use Standard for chlorides is exceeded in all urban 
streams during snow melt periods in Illinois. For the CAWS and LDPR, the winter 500 mg/L water 
quality limit goes into effect on December 1, 2019. Most of the urban watersheds in Illinois are 
working on seeking watershed variances from the 500 mg/L standard. As noted in the 
introduction, the compliance plans are centered around BMPs for de-icing practices. This is a 
sound and necessary approach that will reduce chloride concentrations in our waterways. 
However, it is not likely to consistently achieve the noMo-exceed 500 mg/L standard in many of 
the urban streams. 

This work was undertaken to improve the understanding of chloride toxicity under winter 
. temperatures. The results show that chlorides are less toxic at colder temperatures, and 

therefore higher water quality standards can be derived for the winter months. The recent 
publication referenced earlier by Jackson and Funk (2019} demonstrated that the temperature 
effect on chloride toxicity is a linear relationship, which allowed us to use our data derived at two 
different temperatures to develop a mathematical relationship, combined with the Jackson and 
Funk data. If the proposed chloride water quality standards are adopted, it is expected that 
many smaller streams will be able to achieve the water quality standards through the 
implementation of BMPs. On larger streams, due to the duration of the chloride spikes, achieving 
the proposed chronic standard during snow melt periods will prove difficult. 

Specifically, the proposed standard consists of the following amendments. 

1. Remove Chloride from Section 302.208(g), Numeric Standards for Chemical 
Constituents, Single-Value Standards: Based on the difference in chloride toxicity at 
colder temperatures, it is appropriate to draft a new section to include chloride 
standards. 
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g) Single-value standards apply at the following concentrations for these substances: 

Constituent Unit 

ChloFic:le (total) ~ 

2. Add Section 302.214 Chlorides 

a. Acute chloride standard (CIAct 

Standard 

WQ 

CIAc = (1+{0.O45)(25-T))* NFAV*(Hardness/3OO)0-20s797 *(Sulfate/65)-0-07452 

Where NFAV is the Normalized Acute Value of 518 mg/L. 
Hardness (as CaC03 in mg/Ll. Sulfate (as S04 in mg/Ll, and Temperature 
{

0 Cl are the stream results at the time the sample was collected. 

b. Chronic chloride standard (Clcvl 

Clcv = (1+(O.O45)(25-Tll* CCC*(Hardness/3OO)0-205797 *{Sulfate/65)-0-07452 

Where CCC is the Normalized Criteria Continuous Concentration of 300 

.!ML!::. 
Hardness {as CaC03 in mg/Ll. Sulfate (as S04 in mg/Ll. and Temperature 
(
0 Cl are the stream results at the time the sample was collected. 

To calculate the attainment status of chronic standards. the 
concentration of the chloride result is divided by the calculated water 
quality standard for the sample to determine a quotient. The water 

quality standard is attained if the mean of the sample quotient is less 
than or equal to one for the duration of the averaging period. 

The Clcv shall not be exceeded more than once every three years by the 
arithmetic average of at least four consecutive samples collected over 

any period of four days. 

3. Amend Section 302.407 Chemical Constituents as follows: 
g. Numeric Water Quality Standards for Other Constituents 

2) F=rom July 1, 2Q:],§ uRtil July :t, 2Q:t8, the fellowiRg eoReeRtratioRs fer 

Chloride aRd Total disselved solids shall Rot ee eMeeeaed e1(Ee,:it iR waters fer 

wtiiet:i miMiRg is allewed J:IUrsuaRt to SeetioR ~Q2.:t02 of tl:iis Part. 
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GoRstit1:1eRt ~ StaRaaFa 
GhloFiae a1::1FiRg the mgA: ~ 

period of May 1 thm1:1gh 
No1.ieFAaer 30 
+otal i;)issol11ed Solids mgA: ~ 
a1:1riRg the 13eFioa of 
Oeeemeer 1 thro1::1gh 
ApFil 30 

3} BegiRning J1:1l11 1, 2Q18, the Chloride and Total Oissol11ed Solies 
staRelarels iR s1::10section (g)(2) of the Section are rep ea lea anel tl=le followiRg 
coRcentration for Gl=lloriele shall not ae e*eeeaed e*eept iR 'Naters for which 
FAi*iRg is allowed p1:1rsuant to SectioR 302.102 of this Part: 

I GoRstit1:1eRt 
GhloFide 

Where: 

mg/b - milligram per liter 

Add Section 407(g)(2} Chlorides 

a. Acute chloride standard (CIAd: 

QAc = (1+(O.O45)(25-T))* NFAV*(Hardness/3OO)0-205797 *(Sulfate/65)-0-07452 

Where NFAV is the Normalized Acute Value of 518 mg/L. 
Hardness (as CaC03 in mg/Ll, Sulfate (as S04 in mg/L). and Temperature 
(DC) are the stream results at the time the sample was collected. 

b. a chronic chloride standard: 

Clcv = (1+(0.O45)(25-T})* CCC*{Hardness/3OO)0
-205797 *(Sulfate/65)·0-07452 

Where CCC is the Normalized Criteria Continuous Concentration of 
300 mg/L. 
Hardness (as CaC03 in mg/Ll. Sulfate (as S04 in mg/Ll. and Temperature 
(DC) are the stream results at the time the sample was collected. 

To calculate the attainment status of chronic standards. the 
concentration of the chloride result is divided by the calculated water 
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quality standard for the sample to determine a quotient. The water 
quality standard is attained if the mean of the sample quotient is less 
than or equal to one for the duration of the averaging period. 

The Clcv shall not be exceeded more than once every three years by the 
arithmetic average of at least four consecutive samples collected over 
any period of four days. 

II. Technical Feasibility and Economic Justification 

A. The Board and the Agency have always supported science-based standards, and this 
proposed regulatory rule change is consistent with this approach. New research, financially 
supported by the consortium that was assembled to examine the chloride standards, forms 
the basis for the proposed changes. This work was undertaken because the current chloride 
water quality standard is neither technically feasible to achieve nor ecologically or 
economically justified. The Agency has promoted a pathway forward of watershed variances, 
relying on Best Management Practices to achieve a 500 mg/L, while at the same time USE PA 
is promoting even more restrictive water quality standards. However, there was no 
testimony in the CAWS proceedings that achieving the 500 mg/L winter chloride standard 
was technically feasible, economically reasonable, or ecologically justified. Proceeding with 
the Agency's watershed approach will require the regulated community to continue striving 
to achieve an unachievable standard until someone comes up with an alternative approach, 
which is exactly what this proposal is intended to do. 

B. The temperatures in the waters in Illinois are colder in the winter months. Yet, nearly all of 
the aquatic toxicity testing conducted prior to the testing contained in this Petition is at 
temperatures experienced during the summer months, with the majority of studies being 
conducted at what would be considered near maximum temperatures experienced in Illinois 
streams (25°C). 

C. In summary, the expectation is that if the proposed winter water quality standards are 
adopted, the watershed approach based on implementing BMPs will become technically 
feasible and economically reasonable for many urban streams in Illinois, as supported by the 
stream data· presented in the Technical Support Document (Attachment 2). 

Ill. Facts in Support 

The original Petition included several Attachments in support of the proposed changes and 
are not resubmitted herein. A supplement to the Technical Support Document has been 
prepared with additional supporting information regarding the proposed water quality standards 

proposed herein. 
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IV. Conclusion 

The current general use chloride water quality standard is unattainable in many urban 
streams in Illinois during the winter months. Cold temperature toxicity testing of chlorides 
developed in support of this Petition has demonstrated that at colder temperatures chlorides are 
less toxic to aquatic organisms. The recent work by Jackson and Funk has established that a linear 
relationship exists between temperature and chloride toxicity, that has been used with the 
research we conducted to develop mathematically derived water quality standards based on 
temperature. Based on these findings, a new chloride standard is proposed for General Use 
waters, derived using the USEPA protocol for developing water quality standards. 

This Amended Petition, along with the original Petition, satisfies the requirements of Section 
102.202 of the Board's rules because the Petition: 

• Details the language of the proposed rule change; 
• Presents the facts that support the proposal including the environmental, technical, 

and economic justification; 
• Includes a statement of the purpose and effect of the proposal; 
• Includes a synopsis of the expected testimony; 

• Describes the results of the current knowledge on cold temperature toxicity of 
chlorides and the findings of the research associated with the request; 

• Demonstrated the proposed rule change is consistent with federal law. 

WHEREFORE, Petitioner, Huff & Huff, Inc. respectfully requests that the Illinois Pollution 
Control Board adopt revised chloride water quality standards for the winter months, as proposed 
herein. 

Dated: March 14, 2019 

James E. Huff, P.E. 
Huff & Huff, Inc., a Subsidiary of GZA, Inc. 
915 Harger Road 
Oak Brook, IL 60523 
James.Huff@gza.com 

HUFF & HUFF, INC. 

By:4C 
fmes E. Huf 
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CERTIFICATE OF SERVICE 

I, James E. Huff, the undersigned, on oath state the following: 

That I have served the attached PETITION TO AMEND 35 ILL. ADM. CODE 302.102 and 

302.208(g) WATER QUALITY STANDARDS FOR CHLORIDES, via electronic mail upon: 

Don Brown Division Chief of Environmental Enforcement 

Clerk of the Board Office of the Attorney General 

Illinois Pollution Control Board 100 West Randolph Street, Suite 1200 

100 W. Randolph Street, Suite 11-500 Chicago, Illinois 60601 

Chicago, Illinois 60601 enviro@atg.state.il.us 

Don. Brown@i II inois.gov 

Sara Terranova Office of Legat Services 

Division of Legal Counsel Il linois Department of Natural Resources 

Illinois Environmental Protection Agency One Natural Resources Way 

1021 North Grand Avenue East Springfield, Illinois 62702-1271 
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1. INTRODUCTION 

The Illinois Pollution Control Board's General Use Water Quality Standard for chlorides has been 
500 mg/L since the early 1970s. Since the adoption of this water quality standard, sales of de
icing salts in the United States have doubled. with a similar increase in chloride concentrations in 
the receiving streams (Kelly et al., 2012). In Docket RS-09 (Subdocket D), the Board expanded 
the 500 mg/L chloride water quality standard to include the Chicago Area Waterways (CAWS) 
and Lower DesPlaines River, excluding the Chicago Sanitary & Ship Canal (CSSC), where site
specific standards were adopted. However, the Board provided three years before the chloride 
water quality standard would apply during the winter months to the CAWS and Lower DesPlaines 
River, in recognition of the current water quality exceedances of this 500 mg/L level. Chloride 
concentrations above the 500 mg/L level are not unique to these two waterways but occur during 
snow melt periods in nearly all urban streams within Illinois. 

The current focus in Illinois to address these chloride exceedances is in pursuing variances from 
the Board, with a commitment to developing and implementing Best Management Practices 
(BMPs) to reduce the application of highway de-icing salt. While implementing BMPs is a 
worthwhile activity, the potential to achieve a not-to-exceed limit of 500 mg/L in urban streams 
under the worst stonn conditions is not realistic. As USEPA has also proposed a more restrictive 
chloride water quality criterion, the 500 mg/L standard has a potential to be significantly reduced 
at some future date. 

Toxicity testing for chlorides has consistently demonstrated the need for restrictive water quality 
standards. However, this laboratory testing has been conducted at water temperatures between 23 
and 25°C, basically near peak summer temperatures. Winter temperature toxicity studies on 
chlorides are limited. We know that growth and reproduction for most aquatic organisms are 
limited at colder water temperatures, which raises the question of the appropriateness of the many 
chronic concerns during the winter months. 

In addition, some species are absent from the water column during the winter months. As part of 
the justification for the site-specific water quality standards in R8-09, Citgo presented data on its 
collection of Cladocera (water fleas, including Ceriodaphnia) from the CSSC. Cladocera 
population peaked in the summer and steadily declined as the water temperatures cooled. By 
October 29th, no Cladocera were collected within the CSSC. This finding is not surprising when 
one considers the life cycle of zooplankton. 

Based on the work funded by Citgo as part of RS-09, questions were raised about the impact 
temperature has on the toxicity of chlorides. Huff & Huff, Inc. solicited funding from a cross 
section of salt users to fund additional research on cold temperature toxicity of chlorides. The 
actual toxicity testing for three species (the amphipod Hyalella azteca, the fingernail clam 
Sphaerium simile, and mayfly Neocloeon triangulifer) was conducted by Dr. David Soucek and 
Amy Dickinson at the Illinois Natural History Survey ((NHS), and the daphnia test (Ceriodaphnia 
dubia) was conducted by the New England Bioassay (NEB) Laboratory in Manchester, 
Connecticut. The INHS is recognized as the leading research laboratory on aquatic toxicity of 
chlorides and sulfates. 
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Presented herein are the findings from this research, which include more recent literature and cold 
temperature toxicity testing on four of the most sensitive species to chlorides. Also included herein 
is an analysis of the duration of exposure to elevated chlorides and derivation of suggested winter 
water quality standards for chlorides. The proposed water quality standards are then derived, 
incorporating temperature into the equation. 

2 
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2. SUMMARY OF MORE RECENT LITERATURE 

The literature survey on the toxicity of chlorides was completed in late 2017, with a focus on 
temperature effects on this toxicity. There has been minimal research on the effect of temperature 
on the toxicity of chlorides. Chloride toxicity in general has focused on some of the most sensitive 
aquatic species, including C. dubia, N triangulifer, H. azteca and S. simile, the same organisms 
that were studied under the current work. Since completion, there have been additional studies 
published that are relevant to these proceedings. 

Jackson and Funk (2019) of the Stroud Water Research Center presented salinity toxicity data on 
four species of mayflies representing three different families tested at winter and summer 
temperatures, using sodium chloride during 96-hour static tests at temperatures ranging from 5 to 
25°C. The four mayflies were Neocloeon triangulifer, Leptophlebia cupida, Maccafertium 
modesum, and Procloeon fragile. The mayflies were tolerant of high chloride values at low 
temperature and were less tolerant as temperature increased. For the four species of mayflies, the 
LC so for chlorides increased with decreasing temperatures, at rates ranging from 201 to 305 mg/L 
chlorides for every degree C drop in temperature. Taking the least temperature sensitive mayfly 
species, when the stream temperature declines from 20°C to 10°C, the LCso increases by over 2,000 
mg/L as chlorides. The correlation the authors found extended from 5 to 25°C. 

Hardness and sulfates have both been recognized as having an impact on the toxicity of chlorides, 
with the following equation generally recognized today as reflecting this relationship: 

Acute Water Quality Std = Normalized Acute Va/ue*(Hardness/300}°-205797 (Sulfates/65)"07452 

This relationship was based on the two studies of one species (C. dubia), as explained by Stephan 
(2009). Stephan further explained that any covariance analysis would yield similar exponents. 
This equation was utilized by Stephan (2009) in his derivation of chloride water quality standards, 
as well as Pennsylvania and Iowa. 

Jackson and Funk (2018) found a linear inverse relationship between temperature and chloride 
acute toxicity. They utilized actual stream water from White Clay Creek, with a mean hardness of 
97 mg/Land sulfate of 17.3 mg/L. Without any adjustments to a normalized hardness and sulfate, 
they evaluated four species of Mayflies the LCso for chlorides increased with decreasing 
temperatures, at rates ranging from 20 I to 305 mg/L chlorides for every degree C drop in 
temperature. The relationship held for temperatures ranging from 5 to 25°C. An additional key 
finding from Jackson and Funk is the linear relationship between temperature and toxicity. 

3 
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3. DERIVATION OF A TEMPERATURE RELATIONSHIP 

Based on the Jackson and Funk study, a linear relationship exists between temperature and chloride 
toxicity. This is a key finding, as our study evaluated two different temperatures ( I 0°C and 25°C) 
from which a linear relationship can be derived. Our research found the following changes: 

Species 
C. dubia 
S. simile 
N. triangulifer 
H. azteca 

Change in Acute Toxicity 
-68.8 mg/L/degree C 
-83.1 mg/L/degree C 
-31.2 mg/L/degree C 
-30.1 mg/L/degree C 

Combining our data with the Jackson and Funk (2018) data yields the following: 

-68.6 
-83.l 

N. tri -31.2 
H. azt -30.1 
N. -305.2 
P. -237.4 

-243.7 
-201.1 

Normalizing the change in toxicity based on the LCso results yields a change of 4.5 percent per 
degree C decrease in temperature. Note that Jackson and Funk found a five-fold greater impact 
from temperature, which may be attributable at least to the use of actual stream water, as compared 
to the use of laboratory synthetic dilution water. Also, Jackson and Funk cultured its mayflies at 
20°C, versus Soucek's culturing temperature of 25°C, and this may have impacted the sensitivity 
to temperatures. 

This leads to the following equation for the acute water quality standard: 

Acute Water Quality Std = 

[NFAV+ l.045NFAV(25-T)] *(Hardness/300}°-205797 (Sulfates/65/07452 

Chronic Water Quality Std= 
[ 1+(0.045)(25-T)] *[CCC*(Hardness/300)° 2()'

797 (Sulfates/65/07452] 

Where NFAV is the Normalized Final Acute Value and CCC is the Criterion Continuous 
Concentration at 300 mg/L hardness, 65 mg/L sulfate and 25°C. 

These equations would be valid for all seasons, based upon the temperature, hardness, and sulfate 
in the stream at the time of sampling for chlorides. 

4 
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4. DURATION OF ELEVATED CHLORIDES IN RECEIVING STREAMS 

Elevated chlorides in Illinois streams are episodic events. The levels reached and the duration are 
functions of the amount of salt applied in response to a storm event, the subsequent temperatures, 
the base flow in the receiving streams, and antecedent period from the previous snow event (which 
determines the background chloride concentration before the storm runoff). The smaller the 
drainage area, the flashier the chloride response will be, typically with spikes of chlorides above 
500 mg/L lasting one-to-two days. As the stream size increases, the duration where the chlorides 
will remain above 500 mg/L can last a week or more. However, these longer durations typically 
have a return interval longer than three years on most urban streams. 

Three data sources for spikes in chlorides or surrogate measurements (conductivity or Total 
Dissolved Solids or TDS) were used to look at the duration of snow melt events. First, the Citgo 
Lemont Refinery has measured the chlorides concentration on the CSSC for over a decade. 
Second, the Metropolitan Water Reclamation District of Greater Chicago (MWRD) has monitored 
conductivity on many Chicago Area Waterways, each with an individually-derived chloride 
concentration. The third data source is from the DuPage River/Salt Creek Workgroup (DRSCW), 
which also has monitored conductivity, with correlation to chlorides. Each of these three datasets 
provides information on the duration to chlorides spikes on a variety of stream sizes. Each of the 
three is discussed below. 

4.1 Lemont Refinery Chloride Monitorine on the Chicago Sanitary & Ship Canal 

Presented in the original Technical Support Document, Appendix C, is the Lemont Refinery's 
chloride data table for the winter months. The average concentration each winter ranged from a 
low of 128 mg/L (based on limited data in 2012) to 393 mg/Lin 2014. More relevant to our 
analysis is the duration of elevated chlorides when such events occur. The CSSC represents the 
largest stream segment, especially associated with urban runoff, so the durations of elevated 
chlorides would be expected to be longer on this waterbody than all others in Illinois. The chronic 
water quality standard on the CSSC is 620 mg/L, so using this value, the following table was 
constructed: 

CSSC at Romeoville 
# of days 4-day running Maximum Chloride 

Event average above 620 mg/L Concentration Recorded, 
Chlorides, davs mg/L 

2017 0 568 
2016 0 660 
2015 0 904 
2014 5 720 
2013 2 711 
2012 0 145 
2011 4 1,099 
2010 l 870 
2009 1 881 

5 
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CSSC at Romeoville 
# of days 4-day running Maximum Chloride 

Event average above 620 mg/L Concentration Recorded, 
Chlorides, days mg/L 

2008 7 896 
2007 4 998 
2006 0 454 
2005 I 835 

*Note the duration in days is an extrapolation; typically, samples were collected two days per week. 

There were 25 events over the 12-year period, with exceedances of the four-day 620 mg/L chronic 
standard, or an average of two events per year. The average duration of these exceedances was 
approximately 5 days. Three events had durations greater than 7 days, or a frequency of occurring 
once per 3.6 winter seasons. The acute standard on the CSSC is 990 mg/L. and documented 
exceedances occurred twice over the I I-year period, a recurrence frequency of once every 5.5 
years. 

4.2 MWRD Conductivity Monitoring on the Chicago Area Waterways 

The MWRD has a series of conductivity probes throughout the CAWS, and data from 2007 
through April 2017 were available for analysis. Using the MWRD conversion from conductivity 
to chlorides allows for more accurate estimates of duration. The results for the CSSC at Cicero, 
just above the discharge from the Stickney treatment plant, are summarized below: 

CSSC at Cicero 
# of days 4-day running Maximum Chloride 

Event average above 620 mg/L Concentration Recorded, 
Chlorides, days mg/L 

Thru April 30, 2017 0 500 
2016 0 465 
2/ 15/2015 8 812 
1/14/2014 9 916 
3/6/2013 7 918 
2/12/2013 3 822 
2/ 19/2011 2 719 
2010 0 612 
12/26/2009 0 634 
3/3/2008 0 690 
2/ 12/2008 9 1,241 
12/17/2007 11 860 
3/ 1/2007 6 1.008 

Over the eleven years on the CSSC at Cicero A venue, the number of four-day periods when the 
existing chronic standard of 620 mg/L was exceeded was 55 days, or an average of five days per 
year. The acute standard (990 mg/L) was exceeded twice over this period, or a recurrence interval 
of approximately every five years. Durations above the chronic standard longer than seven days 

6 
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occurred four times over the period of record, or a recurrence interval of once every 2.7 years. 
These results are similar to the Lemont Refinery's data presented above. 

On the North Branch of the Chicago River, Kinzie Street is just above the confluence with the 
Main Stem Chicago River. This station has been monitored by the MWRD from 2007 to 2013. 
Using 640 mg/L for the chronic winter threshold from the original proposal, and 1,0 IO mg/L for 
the acute threshold, also from the original proposal, yields the following on the North Branch of 
the Chicago River. 

North Branch at Kinzie Street 
# of days 4-day running Maximum Chloride 

Event average above 640 mg/L Concentration Recorded, 
Chlorides, davs mw'L 

3/8/2013 I 876 
3/ 1/2013 4 1,075 
2012 0 644 
2011 0 718 
2010 0 699 
2009 0 690 
2/9/2008 II I, 160 
12/13/2007 3 914 
2/27/2007 8 1.092 

Over the seven years, the number of days when the chronic winter level of 640 mg/L was exceeded 
was 27 days, or an average of four days per year. An acute value of 1,010 mg/L was exceeded in 
three events over this seven-year period, or a recurrence interval of approximately every 2.3 years. 
Durations above the chronic standard longer than seven days occurred twice over the period of 
record, or a recurrence interval of once every 3.5 years. 

For the Cal-Sag Channel, the MWRD has robust records at Cicero Avenue, from 2007 to 2017 for 
conductivity. Like the North Branch, this station is downstream of one of the major water 
reclamation facilities. 

a - a2 at 1cero CI S C' 
# of days 4-day running Maximum Chloride 

Event average above 640 mg/L Concentration Recorded, 
Chlorides, davs mg/L 

2017 0 341 
2016 0 454 
2015 0 646 
2014 0 387 
2011 0 551 
2/25/2010 2 723 
2009 0 568 
2008 0 668 
2007 0 622 

7 
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Over the nine years, the number of days when the chronic winter level of 640 mg/L was exceeded 
was 2 days, or an average of once every 4.5 years. An acute value of 1,0 IO mg/L has not been 
exceeded on the Cal-Sag at Cicero over the nine-year period of record, with a maximum estimated 
chloride of 723 mg/L that occurred on February 25, 2010. 

A summary of the MWRD data on the Chicago Area Waterways indicates that most elevated 
chloride periods last less than seven days, with the peak duration above some chronic level of 11 
days. 

4.3 DuPage River and Salt Creek Conductivity Data 

The DuPage River/Salt Creek Workgroup (DRSCW) has monitored conductivity and chlorides on 
its waterways since 2007, and their data provide an excellent picture of intermediate-sized streams 
in urban areas. Salt Creek at Wolf River reflects closer to the downstream end, and below the 
Fullersburg Woods Dam, so the chloride spikes are dampened to a minor degree at this location. 
This stream also receives considerable wastewater effluents from the municipalities along the 
waterway. The following table summarizes the winter days above 640 mg/L and the maximum 
estimated chlorides. 

Salt Creek at Wolf Road 

Estimated Duration above Maximum Chloride 
Event 

640 mg/L Chlorides, days Concentration Recorded, 
mg/L 

2016 0 591 
3/25/2015 5 771 
3/12/2015 13 861 
2/9/2015 9 874 
3/ 13/2014 10 1,028 
1/ 11/2014 5+ 931 
12/21/2013 2 742 
3/7/2013 14 1,178 
2/13/2013 I 645 
2/8/2013 5 8 I l 
2/27/2011 6 815 
2/16/2011 4+ 990 
1/ 19/2011 I+ 1,353 
2/23/2010 21 1,146 
2/11/20 I 0 7 894 
2/ 10/2009 2 670 
3/ 1/2008 I I 984 
2/9/2008 26 I, 193 
2/ 12/2007 4 877 

8 
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The durations at this station are longer than at the other stations tabulated, and this may be due 
to the dam immediately upstream, retarding the flushing of the chlorides. However, the dam 

would also dampen the peak chloride concentrations. Overall, there appears to be a declining 
trend in both peak chlorides and in the durations. However, some of this recent improvement 

may be attributed to the mi Ider winters over the last two years. Figure I clearly depicts this trend, 

including in the winter average chloride concentrations. 
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DRSCW also monitored the East Branch of the DuPage River at Hobson Road (HR) in 
Woodridge and Unincorporated DuPage County, Illinois from 2008 to 2015. The results are 

presented in the following table. 

E B ast ranc hD P u a2e R 1ver at Hb o son R d oa 
Estimated 4-Day Duration Maximum Chloride 

Event above 640 mg/L Chlorides, Concentration Recorded, 
davs mg/L 

2/9/2015 4 819 
3/22/2014 8 859 
2/20/2014 2 987 

9 
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2/20/2013 6 1,097 
2012 0 788 
1/19/2011 3 980 
2/23/20 I 0 8 1,172 
2/11 /2010 3 782 
2009 0 513 
2/5/2008 17 1,017 

The peak recorded chloride was l , 172 mg/L at Hobson Road, and the longest duration above 640 
mg/L was 17 consecutive days, back in 2008. Since 2008, eight consecutive days is the longest 
duration above 640 mg/L. 

On the West Branch of the DuPage River, the DRSCW has monitored at Arlington Drive (AD) in 
Hanover Park, DuPage County, Illinois from 2007 to 2015, with the following chloride winter 
spikes. 

West Branch DuPa2e River at Arlineton Drive 
Event Estimated 4-Day Duration Maximum Chloride 

above 640 mg/L Chlorides, Concentration Recorded, 
days mg/L 

2015 0 589 
3/8/2014 l 696 
2/19/2014 2 812 
3/8/2013 3 758 
2012 0 612 
1/29/2011 3 731 
2010 0 719 
2009 0 750 
2/9/2008 6 826 
2007 0 599 

The West Branch is the furthest west, and the least urbanized compared to the East Branch and 
Salt Creek. The peak chloride over the nine years was 826 mg/L, so no exceedances of the 
proposed acute standard of 1,0 IO mg/ L. Five events exceeded 640 mg/L for a 4-day period, or less 
than one event annually. 



R04488

Electronic Filing: Received, Clerk's Office 3/14/2019 

5. DERIVATION OF WATER QUALITY STANDARDS 

Under federal regulation, 40CFR131.5(c), one of the minimum requirements for water quality 
standards is that the criteria be sufficient to protect the designated uses. In 1985, the United States 
Environmental Protection Agency (USEPA) published Guidelines for Deriving Numerical 
National Water Quality Criteria for the Protection of Aquatic Organisms and Their Uses (Stephan, 
et al., 1985). This document outlines the methodology for deriving water quality criteria, and notes 
for the chronic criteria, that a four-day averaging period is appropriate, and that a 20 to 30-day 
period is unacceptable. The four-day period was intended to "prevent increased adverse effects on 
sensitive life stages by limiting the durations and magnitudes of exceedances of the CCC." (CCC 
is the Criterion Continuous Concentration, or chronic criteria.) (pg. 5.) 

Stephan, et al., goes on to note that, "most bodies of water could tolerate exceedances once every 
three years on the average. In situations in which exceedances are grouped, several exceedances 
might occur in one or two years, but then there will be, for example, l 0 to 20 years during which 
no exceedances will occur." (pg 6). This is consistent with the data presented in the previous 
section, where there are years with no exceedances and other years when exceedances are more 
frequent. This USEPA document notes that, "Whenever adequately justified, a national criterion 
may be- replaced by a site-specific criterion," (pg 6). 

Stephan (2009) updated the chloride database and derived a Criterion Maximum Concentration 
(CMC) of 602.4 mg/L. Since that time, there have been additional toxicity tests. Adding to 
Stephan's (2009) database, Table I was prepared. The data in Table I are limited to studies where 
hardness and sulfate data are presented. In the case of Jackson and Funk (2019), the LCso results 
for all temperature tests were normalized to 25°C using the slopes presented for each species in 
the paper, and a geometric mean was utilized for the nom1alized LCso. 

Table I presents the data utilized with the normalized acute values (NA V), the species mean acute 
values (SMA V), and genus mean acute values (GMA V), again starting with Stephan' s (2009) list 
and adding to it the more recent results, including our results (INHS 2018 and NEB 2018). 

Table 2 presents the USEPA protocol for deriving acute standards, by ranking the GMA Ys, and 
utilizing the four most sensitive species to compute the normalized CMC. The CMC is computed 
to be 518.3 mg/Lat 25°C, 300 mg/L hardness, and 65 mg/L sulfate. 

Table 3 presents the acute water quality standard at various temperatures, hardness, and sulfate 
levels, based upon the normalized CMC, the linear relationship with temperature normalized to 
4.5 percent per degree decline from 25°C, and the accepted hardness and sulfate correlations. This 
is provided just as an example of the typical water quality standards. 

Table 4 presents the derivation of the Acute:Chronic Ratio (ACR) for both invertebrates and 
vertebrates, and includes the results from Dr. Soucek's work, as well as the New England Bioassay 
work. A separate ACR is then applied to the vertebrates and invertebrates based on the data where 
both test results are reported. A Final ACR (FACR) of 3.45 is calculated as the geometric mean of 
the available Species Mean ACRs (SMACR) for invertebrates and an F ACR of 7 .33 is calculated 
for vertebrates as the geometric mean of the two available SMACRs. The chronic values are then 

11 
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derived following the USEPA Guidelines and Stephan's 2009 "Derivation of Alternative Chronic 
Value" method from "Calculation of Aquatic Life Criteria/or Chloride" and placed in the second 
part of Table 4 in ascending order of sensitivity. The four most sensitive species are presented, 
and the Criterion Continuous Concentration (CCC) of 300.5 mg/L is computed based on the 
normalized values of 25°C, 300 mg/L hardness, and 65 mg/L sulfate. Three mayflies and the 
fingernail clam are the most sensitive species based on Table 4, with the mayfly data dominated 
by the Stroud 20 I 5 study. 

Table 5 presents examples of the chronic water quality standard based on varying temperature, 
hardness, and sulfate levels, again simply for illustrative purposes. 

17 
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6. COMPARISON OF PROPOSED WINTER STANDARDS TO RESEARCH 
RESULTS 

Four species were selected for chloride toxicity evaluation at winter temperature, and the results 
were presented in Section 5 of the original Technical Support Document. 

As described in Section 5, extended exposure tests were conducted. The C. dubia test, where the 
organisms were exposed to elevated chlorides for 35 days, yielded a No Observable Effects 
Concentration (NOEC) of 782 mg/L chlorides at 10°C, above the range of computed chronic water 
quality standards presented in Table 5. The laboratory testing of C. dubia demonstrates that this 
sensitive species would readily be protected if the proposed criterion was adopted. 

For the Fingernail clam toxicity testing, run for 28 days of exposure to various chloride 
concentrations, no chronic effects were detected with concentrations of 1,000 mg/L chlorides at 
I 0°C. This result also demonstrates that a chronic water quality standard illustrated in Table 5 
would be protective of this sensitive species. 

The third sensitive species, the Mayfly Neocloeon triangulifer, showed no chronic effects found 
in chloride concentrations up to 750 mg/L. At the highest dose of exposure, 1,500 mg/L chlorides, 
no chronic effects were observed, but survival declined to 55 percent (compared to O percent 
survival at 25°C). Again, the chronic standards illustrated in Table 5 would be protective of this 
sensitive species. 

The final species evaluated, the amphipod Hyalella azteca (Burlington strain) did not survive well 
at I 0°C, with only about a 50% survival rate at 7 to IO days, independent of the chloride 
concentration. However, based on the acute testing at the two temperatures, at 25°C the 96-hour 
LCso was 1,733 mg/L versus 2,185 mg/L at I 0°C, or a ratio of 1.26. Applying this same ratio to 
the 28-day chronic test at 25°C result of 516 mg/L yields an estimated chronic value at I 0°C of 
650 mg/L from 28 days of exposure to chlorides. Again, this sensitive species will be protected 
with a 4-day chronic water quality standard illustrated in Table 5. 

In summary, using the acute-to-chronic ratio, as described in the previous section, results in a 
conservative chronic water quality criterion, which will be protective of the most sensitive species. 

13 
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Table 1 
SMAV and GMAV in mg/L Chloride for Updated and Complete Literature vaiues for Chloride Criteria (Aquatic Lifel 

SMAVs and GMAVs are normalized to hardness of 300 mg/L, sulfate of 65 mg/L, and temperature of 25 •c 

Normalized to 25 •c 
Hardness = 300 mg/L 

Temperature of Sulfate= 65 mg/L 

To,iicity Testing. Hardness, Sulfate, Acute Value Normalized 

Genus Species Common Name •c Reference m~L mll£L ILCSOj Acute Value SMAV GMAV 

Anguilla rostrata American eel 22 "' Hmton~ Eversole 1978 42.7 40.7 11,880 17,34.3.4 17,343.4 17,343 

Cambarus sp. Crayfish 25 Clemens. Jones 1954 22 15 10,557 16,203.2 16,203.2 16,203 

Fundulus kansae Plains kiliefish 25 Clemens. Jones 1954 22 15 9,706 14,897.1 14,897.1 14,897 

Libellulidae spp. Dragonfly 25 demens, Jones 1954 22 15 9,671 14,843.4 14,843.4 14,843 

Gasterosteus aculeatus Threespine stickleback 25 Garibay, Hall 2004 84.8 81.4 10,200 13,452.6 13,452.6 13,453 

Gambus1a affinis Mosquitofish 25 Clemens. Jones 1954 22 15 6,472 9,933.4 9,933 4 9,933 

Lepom1s cyanellus Green sunfish 25 Clemens. Jones 1954 22 15 6,499 9,974.9 9,974.9 9,157 

Lepomis macrochirus Bluegill 25 Birge e1 al. 198S, et al 1954 1968 8,406.5 

Lepomis macrochirus Bluegill 25 Birge et al. 198S 84.8 81.4 5,840 7,702.3 

Lepomis macrochirus Bluegill 25 A<ad of Nat Sci 1960. Patrick 1968: Trama 1954 44.3 15.5 7,853 10,461.6 

Notropis lutrens•s Red shiner 25 Clemens, tones 1954 -- 8971.12 8,971 

Notropis lutrensis Red shiner 25 Clemens, Jones 19S4 22 15 5,771 8,857.5 

Notropis lutrensis Red shiner 25 Clemens, Jones 1954 22 15 5,920 9,086.2 

Oncorhynchus mykiss Rainbow trout 25 Spehar 1986·1986, E/phicket ol. 2011 40 58.5 -- 8,921.0 8,921 

Oncarhynchus mykiss Rainbow trout l2 ... Spehar 1986,1987 46 3.9 6,743 8,786.8 

Oncorhynchus mykiss Rainbow trout 25 Elph/ck tr ol. ZOU 40 58.S 6,030 9,057.2 

Ameiurus melas Black bullhead 25 Clemens, Jones 1954 22 15 4,849 7,442.4 7,442.4 7,442 

Pimephales promelos Fathead minnow 25 USEP.A 1991, Birgt 1985, flph/ck 1011 4,994.5 4,995 

Pimepholes promelas Fathead minnow 25 USEPA 1991 39.2 39.2 2,790 3,481.7 

Pimepholes pramelas Fathead minnow 25 USEPA 1991 39.2 39.2 2,123 2,649.3 

Pimephales promelos Fathead minnow 25 USEPA 1991 339.0 325.4 2,244 2,467.3 

Pimepha/es promelos Fathead minnow 25 8,rge,t al. 1985 84.8 81.4 6,570 8,665.1 

Pimepholes promelos Fathead minnow 25 CJemensf Jorres 1954 22 15 5,288 8,116.2 

Pimephales promelos Fathead minnow 25 Clemens, Jones 1954 22 15 5,431 8,335.7 

Pimephales promelos Fathead minnow 25 Mount et ol. 1997 84.8 81.4 3,876 5,112.0 

Pimepholts promelas Fotheod minnow 25 WISL0H1007 84.8 81.4 4,167 5,495.8 

Pimepholes promelas Fotheod minnow 25 WISLOH1007 169.5 162.7 4,127 4,970.0 

Pimepha/es promelas Fathead minnow 25 Elphlck el al. 2011 90 58.S 4,079 5,185.0 

Tubifex tubifex Tubificid worm 25 GLEC, /NHS 2007. Elph1ck 2011 6,523.7 6,524 

Tubifex tubifex Tubificid worm 25 GLCC. /NHS 2008 52 57.9 4,278 6,083.2 

Tubifex tubifex Tubi/icid worm 25 GLEC. /NHS 2008 220 58.9 6,008 6,357.1 

Tubifex tubifex Tubi/icid worm 25 Elphiclc tt al. 2011 90 58.5 5,648 7,179.5 
Hyolello ozteca Amphipod 25 /NHS and Lo5ierttol /1997) 96.36 69.57 2,684.7 2,685 

Hyo/el/a ozteco Amphipod 25 Losier et al. 1997 102.5 98.4 3,947 5,077.7 

Hyalello azteco Amphipod ZS Elphldt ti al. 2011 90 58.5 1,382 1,756.7 

Hyalello azteca Amphipod ZS IHNSZ017 97 58.5 1,733 2,169.2 

J·\81.0220523.00 Chloride Toxicity Eva' uatlon\C.-.lculations\WQ£quation Temperature effect JEH 23 7 2019.4,( Page 1 of4 
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Table l 

SMAV and GMAV in mg/L Chloride for Updated and Complete Literature Values for Chloride Criteria (Aquatic Life) 

SMAVs and GMAVs are normalized to hardness of 300 mg/L, sulfate of 65 mg/L, and temperature of 25 °c 

Normalized to 25 •c 
Hardness = 300 mg/L 

Temperature of Sulfate = 65 mg/L 

Toxicity Testing, Hardness, Sulfate, Acute Value Normalized 

Genus Species Common Name •c Reference mslL msLL {LCSO! Acute Value SMAV GMAV 

Pseudacris sp. Chorus frog 25 Garibay, Hall 2004 84.8 81.4 3,553 4,686.0 4,686.0 4,686 
Diaptomus clavipes Copepod 2S Clemens, Jone, 1954 22 1S 2,571 3,946.1 3,946.1 3,946 
lirceus fontinalis lsopod 2S Birge et al. 1985 84.8 81.4 2,950 3,890.7 3,890.7 3,891 
Gyraulus parvus Snail 2S GLEC, INHS 2008 -- 3,727.7 3,728 

Gyraulus parvus Snail 25 GLEC, INHS 2008 56 60.9 3,078 4,326.9 
Gyraulus parvus Snail 25 GLEC, INHS 2008 212 S9.7 3,009 3,211.4 

Physa gyrina Snail 25 Bi'IJe et al. 1985 84.8 81.4 2,540 3,350.0 3,350.0 3,350 
Villosa delumbis Mussel 25 Bringolf et al. 2007 169.5 162.7 3,173 3,821.1 3,821.1 3,086 
vmosa iris Mussel 25 Wang 2007 169.5 162.7 2,069 2,491.6 2,491.6 
lamps ii is fosr:iola Mussel 25 Brlngolf ,r oJ. 2007; GIi/is 2011 -- 874.3 l,419 

lamps ii is fasciola Mussel 25 Bringotf et ol. 2007 169.5 162.7 2,4l4 2,907.1 
Lompsilis fascio/a Mussel 21 GJ/lls2011 95 58.S ll3 383.4 
Lompsilis fasclolo Mussel 21 GJ/lls2011 95 58.5 Z85 599.6 

lamps ii is siliquoideo Mussel 25 Wong et al.1018; Brlngolf et al. 2007 2,302.3 
lompsilis siliquoidea Mussel 25 Bringolf et ol. 2007 169.5 162.7 l,905 2,294.l 

Lompsilis siliquoidea Mussel 25 Wa119 2007 169.5 162.7 2,766 3,331.0 
Lampsilis slliquoidea Mussel ZS Wang ti al . .l018 Z99 67 1,597 1,597.0 

Daphnia ambigua Cladoceran 25 Harmon el al. 2003 67.1 64.4 1,213 1,649.7 1,649.7 2,327 
Daphnio magna Cladoceron 25 I.JSEPA, Wisloh, Davits, Seymour, Elphi<k tt ol. ·- 3,779.7 

Oaphnia mogno Clodoceran 25 Hokttt al. 1992 39.2 4.6 3,038 3,791.1 
Dophnio magna Cladoceran 25 Hokeet al. 1992 39.2 4.6 2,726 3,40l.8 

Dophnia magno Clodoceran 25 Hokeet al. 1992 39.2 4.6 2,053 2,56l.9 
Daphma mogno Clodoceran 25 Dowtltn & Bennttt 1965 41.5 31.2 3,563 5,068.2 
Daphnia magno Clodoceran 25 Seymour ti al. 1997 169.5 162.7 3,906.7 
Daphnia magna Clodoceran 25 I.JSEPA 1991 46 3.9 1,880 2,242.3 
Daphnia mogno Clodoceran 25 WISLOH2007 l69.5 162.7 3,944 4,749.6 
Daphnia magno Clodoceran 25 Vo~nti et al. 2007 84.8 81.4 3,009 3,968.5 

Dophnia magno Clodoceron 25 Davies & Ho/11007 l06 102 3,l36 4,017.4 
Dophnio magno C/adoceran 25 Dovie$ & HoJI 2007 106 102 3,222 4,127.5 
Dophnia magna C/adoceran 25 Davies & Hall 1007 106 102 3,l37 4,018.6 
Daphnia magno Cladoceran ZS Elpl,lck rt al. 2011 90 58.5 3,630 4,614.3 

Daphnia pulex Cladoceran 25 Birse et al. 198S, Palmer et al. 2004 2,020.5 
Oaphnia pulex Clacloceran 25 Birge et al. 1985 84.8 81.4 1,470 1,938.8 
Oaphnia pulex Clacloceran 25 Palmer et al. 2004 84.8 81.4 1.1S9 1,528.6 
Daphnia pulex Clacloceran 25 P•lm•r et •I. 2004 84.8 81.4 1,775 2,341.0 
Daphnia pulex Cladoceran 25 Palrner et al, 2004 84.8 81.4 1,805 2,380.6 
Oaphnia pulex Cladoceran 25 Palmer et al. 2004 84.8 81.4 2,242 2,956.9 

J·\81.0220S23.00 Chloride Tox,cttV Eva uation\~lculations\WQ Equation Temperature effoct_JEH 23 7 2019.xlsx Page 2 of 4 
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Tablel 
SMAV and GMAV in mg/L Chloride for Updated and Complete Uterature Values for Chloride Criteria (Aquatic Ufel 

SMAVs and GMAVs are normalized to hardness of 300 mc/L, sulfate of 6S mg/L, and temperature of 2S •c 

Normalized to 2S •c 
Hardness = 300 mg/L 

Temperature of Sulfate = 6S mg/L 

Toxicity Testing, Acute Value Normalized 

Genus Species Common Name ·c Reference jLCSO) Acute Value SMAV GMAV 

Ceriodophnia dubio Clodaceron 25 GLEC, /NHS 2008; NEB 2018; Efphi<k 2011 -- 1,567.9 l,568 

Ceriodaphnia dub/a Clodaceron 25 Mounut ol. 1997 84.8 81.4 l,189 1,568.2 

Ceriodaphnio dub10 Clodaceron 25 Mount et al. 1997 84.8 81.4 1,042 1,374.3 

Ceriodophnio dub10 Clodaceron 25 USEPA1991 39.2 4.6 1,395 1,740.8 

Ceriodophnio dub10 Clodaceron 25 USEPA1991 39.2 4.6 1,638 2,044.1 

Ceriodophnia dubio Cladaceran 25 USEPA 1991 39.2 4.6 1,274 1,589.8 

Ceriodaphnia dubio Cladaceron 25 USEPA 1991 39.2 4.6 1,395 1,740.8 

Ceriodaphnia dub10 C/odaceran 25 USEPA1991 339 325.4 1,698 1,867.0 

Ceriodophnia dubia C/odaceron 25 W/SlOH2007 84.8 81.4 1,677 2,211.8 

Ceriodophnio dubio Clodaceran 25 W/SLOH2007 169.5 162.7 1,499 1,805.2 

Ceriodophnio dubio Clodaceron 25 Valenr, er al 1007 84.8 81.4 1,413 1,863.6 

Ceriodophnio dubio Clodaceran 25 Harmon ~t at. 2003 67.1 64.4 964 1,311.1 

Ceriadophnio dubio Clodoceron 25 GLEC & /NHS 2008 30 78.7 947 1,542.9 

Ceriodophnio dubio Clodoceron 25 GLEC & /NHS 2008 44 75.9 955 1,434.1 

Ceriodophnio dubio Clodoceron 25 GLEC & /NHS 2008 96 73.7 1,130 1,442.1 

Ceriodophnio dubio Clodoceron 25 GLEC & /NHS 2008 180 67.7 1,609 1,792.8 

Ceriodophnio dr.,bio Cladoceron 25 GLEC & /NHS 2008 400 78.7 1,491 1,425.5 

Ceriadophn,o dr.,bio Clodoceron 25 GLEC & /NHS 2008 570 76.2 1,907 1,690.9 

Ceriodophnio dubia Clodoceran 25 GLEC & /NHS 2008 800 75.5 1,764 1,457.7 

Cenodophn,o dubia Clodoceron 25 GLEC & /NHS 2008 25 69.9 1,007 1,688.4 

Ceriodophnio dubio Clodoceron 25 GLEC & /NHS 1008 49 67.8 767 1,117.1 

Ceriodaphn,a dubia Clodoceron 25 GLEC & /NHS 1008 95 70.3 1,369 1,744.7 

Ceriodaphnia dubia Cladoceron 25 GLEC & /NHS 2008 194 69.9 1,195 1,314.3 

Cenodaphnia dubia Cladoceran 25 GLEC & /NHS 2008 375 68.9 1,687 1,618.3 

Ceriodaphnio dubia Cladoceran 25 GLEC & /NHS 1008 560 68.3 1,652 1,458.2 

Cenodophnio dubio Clodoceron 25 GLEC & /NHS 1008 792 70.9 1,909 1,573.5 

Cerlodophnio dubio Clodoceron 25 GLEC & /NHS 1008 280 28.1 1,400 1,334.0 

Cenodophnio dub,o C/odoceron 25 GLEC & /NHS 1008 280 59.6 1,720 1,733.4 

Cerrodophnio dubio Clodoceron 25 GLEC & INHS 1008 280 117 1,394 1,477.2 

Ceriodophnio dubia Clodoceron 25 GLEC & /NHS 2008 280 239 1,500 1,676.5 

Ceriodophnio dubia Cladoceran 25 GLEC & /NHS 1008 280 482 1,109 1,306.0 

Ceriadophnio dub/a Cladoceron 25 GLEC & /NHS 1008 280 729 1,206 1,464.7 

Ceriadophnia dubia Cladoceron 25 GLEC & /NHS 1008 279 22.9 1,311 1,231.2 

Ceriodaphnio dubia C/adoceran 25 GLEC & U>IHS 2008 276 49.7 1,258 1,254.4 

Ceriodaphnio dubia C/odoceron 25 GLEC & !NHS 2008 283 107 1,240 1,302.5 

Ceriodaphnia dub/a Clodoceron 25 GLEC & /NHS 1008 281 229 1,214 1,351.5 

Ceriadophnio dubia C/odoceron 25 GLEC & /NHS 1008 290 461 1,199 1,397.2 

J;\81.0U0SB.OO Chloride Toxicity Evaluation\Calculat,onsW/Ct Equation TempoUture effect_lEH 23 7 2019.,l$X Page 3 of 4 
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Genus Species 

Ceriodaphnia dubio 
Ceriodaphnia dubio 
Ceriodaphnia dubia 
Ceriodaphnia dubia 

Sphaerium simile 
Sphaerium s1mi!e 
Sphaerium simile 
Sphaerium simile 

Procloeon fragile 

Leptophlebia cupida 
Maccaffertium modesum 
Cyprinella leedsi 

Rana catesbelana 
Nephelopsis obscura 
Lumbriculus variegatus 
Chironomus dilutus 
Brach I onus calyciflorus 
Neocloean triangu/ifer 

Neocloeon triangulifer 
Neoclaeon triangulifer 

Neocloeon triangulifer 

Neocloeon triangulifer 
Neocloeon triangulifer 
Neocloeon triangulifer 
Neocloean trlangullfer 
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Table 1 
SMAV and GMAV in mg/L Chloride for Updated and Complete Literature Values for Chloride Criteria (Aquatic Life) 

SMAVs and GMAVs are normalized to hardness of 3DO mg/L, sulfate of 65 mg/L, and temperature of 25 •c 

Temperature of 

Toxicity Testing, Hardness, Sulfate, Acute Value 
Common Name •c Reference mlf.L mlf.L jLCSOI 

Clodoceran 2S GLEC & /NHS 2008 278 694 1,179 
Clodoceran 25 Elphl<k n al. ZOU 90 58.5 1,068 
Cladoceran 25 Mount ~ of. 2016 84.4 81 2,004 
Cladoceran 25 NEIJ10JB 90 58.5 1,920 

Fingernail clam 25 GLEC, /NHS 2009 -- --
Fingernail clam 25 GLEC, /NHS 2009 51 59.9 740 
Fingernail clam 25 GlEC, /NHS 1009 192 61.7 1,100 
Fingernail clam 2S INHS20l7 97 SB.S 1,673 

Mayfly 25 Jackson and Funk 2018 97 17.3 763 
Mayfly 25 locl<son and Funk 201B 97 17.3 1,949 
Mayfly 2S Jocbon and Funk 201B 97 17.3 1,004 
Bannerfin shiner 25 lnlllron 2009; CCME 2011 296 -- 6,070 
Bullfrong (tadpole) 25 Enlllron 2009; CCME 2011 300 -- 5,846 
Leech 25 Enlllron 2009; CCME 20lJ 290 -- 4,310 
Blackworm 25 E)phlck n al. 2011 90 58.S 3,100 
Midge 25 Elphlck ~ al. 20ll 90 58.S 5,867 
Planktonic rotifer 25 Elphlck n al, 20ll 90 S8.S 1,645 
Mayfly 2S /NHS (lOlS & 10111; Jacbon/Funk 1018 

Mayfly 25 INHS20l7 97 58.S 1,359 
Mayfly 25 Souc,,t,. Mount, 0/cklnson, Hoc/cert 2017 90 58.S 837 
Mayfly 25 Soucek, Mount, Dickinson, Hocbtt 2017 205 58.S 1,116 
Mayfly 25 INHSlOJS 93 58.S 910 
Mayfly 2S INH$Wl5 93 58.S 1,140 
Mayfly 2S INHS1015 93 58.S 1,153 
Mayfly 25 Jackson and Funk 2011 97 17.3 1,017 

J SMAV was recalculated for the temperature adjustment ta 25 •c. using the following equation: (AV+ (2S • T)'48]'1(300/Hardness)'"'"'J'(l6S/Sulfate)4 ""'J. 

Normalized to 2S •c 
Hardness = 300 mg/L 

Sulfate = 65 mg/L 

Normalized 
Acute Value SMAV 

1,428.8 
1,357.6 
2,644.7 
2,440.6 

1,386.3 
1,059.2 
1,201.1 

2,094.1 
872.2 872.2 

2,227.8 2,227.8 
1,147.6 1,147.6 
6,111.0 6,111.0 
5,897.0 5,897.0 
4,369.0 4,369.0 
3,940.6 3,940.6 
7,457.8 7,457.8 
2,091.0 2,091.0 

1,293.7 
1,701.1 
1,064.0 
1,197.5 
1,149.0 
1,439.4 
1,455.8 
1,162.S 

"New SMAVs were calculated as the geometric mean of the Normalized Acute Values (NAV) for the italicized genus/spe<:ies using NAVs taken from "Summary of Data Concerning the Acute Toxicity of Sodium Cl>Jondt To Aquatic Animals• tsle;,h.ln, 20091, 

Bold cells slgntfy data added from additlonal studies to ilccompany Stephan 2009 data. 
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GMAV 

1,386 

872 
2,228 
1,148 
6,111 
5,897 
4,369 
3,941 
7,458 
2,091 
1,294 
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Table 2 

Ranked GMAV in mg CI/L 

Ca1culatlon of Flnal Acute Value (FAV) and Criterion Maximum Concentration (CMC) 

SMAVs and GMAVs are normalized to hardness of 300 mg/L, sulfate of 65 mg/L, and temperature of 2S °C 

Cumulative 

Rank GMAV Genus Species Common Name SMAV Probability, P 

33 17,343 Anguilla rostrata American eel 17,343.43 0.971 

32 16,203 Cambarus sp. Crayfish 16,203.20 0.941 

31 14,897 Fundulus kansae Plains kiliefish 14,897.10 0.912 

30 14,843 Libellulidae spp. Dragonfly 14,843.40 0.882 

29 13,453 Gasterosteus aculeatus Threespine stickleback 13,452.60 0.853 

28 9,933 Gambusia affinis Mosquitofish 9,933.40 0.824 

27 9,157 lepomis cyanellus Green sunfish 9,974.90 0.794 

lepomis ma crochirus Bluegill 8,406.50. 

26 8,971 Notropis lutrensis Red shiner 8,971.12 0.765 

25 8,921 Oncorhynchus mykiss Rainbow trout 8,920.97 0.735 

24 7,458 Chironomus dilutus Midge 7,457.84 0.706 

23 7,442 Ameiurus melas Black bullhead 7,442.40 0.676 

22 6,524 Tubifex tubifex Tubificid worm 6,523.70 0.647 

21 6,111 Cyprinelta leedsi Bannerfin shiner 6,111.00 0.618 

20 5,897 Rana catesbeia na Bullfrong (tadpole) 5,897.00 0.588 

19 4,995 Pimephales promelas Fathead minnow 4,994.52 0.559 

18 4,686 Pseudacris sp. Chorus frog 4,686.00 0.529 

17 4,369 Nephelopsis obscura leech 4,369.00 0.500 

16 3,946 Oiaptomus clavipes Copepod 3,946.10 0.471 

15 3,941 lumbriculus variegatus Blackworm 3,940.57 0.441 

14 3,891 Lirceus fontinalis lsopod 3,890.70 0.412 

13 3,728 Gyraulus parvus Snail 3,727.65 0.382 

12 3,350 Physa gyrina Snail 3,350.00 0.353 

11 3,086 Villosa delumbis Mussel 3,821.10 0.324 

Villosa iris Mussel 2,491.60 

10 2,685 Hyalella azteca Amphipod 2,684.67 0.294 

9 2,327 Oaphnia ambigua Cladoceran 1,649.70 0.265 

Oaphnia magna Cladoceran 3,779.70 

Oaphnia pulex Cladoceran 2,020.50 

8 2,228 Leptophlebia cupida Mayfly 2,227.85 0.235 

7 2,091 Brach ion us calyciflorus Planktonic rotifer 2,091.04 0.206 

6 1,568 Ceriodaphnia dubia Cladoceran 1,567.92 0.176 

5 1,419 Lampsilis fasciola Mussel 874.32 0.147 

Lampsilis siliquoidea Mussel 2,302.31 

4 1,386 Sphaerium simile Fingernail clam 1,386.28 0.118 

3 1,294 Neocloeon triangulifer Mayfly 1,293.73 0.088 

2 1,148 Maccaffertium modesum Mayfly 1,147.64 0.059 

872 Procloeon fragile Mayfly 872.16 0.029 
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Table 2 

Ranked GMAV in mg CI/L 

Calculation of Final Acute Value (FAV) and Criterion Ma,clmum Concentration (CMC) 

SMAVs and GMAVs are normalized to hardness of 300 mg/L, sulfate of 65 mg/l, and temperature of 25 •c 

Rank GMAV Type, Genus species (Common Name) 

4 1,386 Sphaerium simile (Fingernail clam) 
3 1,294 Neodoeon triangulifer (Mayfly) 
2 1,148 Maccoffert/um modesum (Mayfly) 
1 872 Procloeonfrogile (Mayfly) 

S2 = [ I ( ln(GMAV)2
) • (I ln(GMAV))2/4) / [IP• ( I pl/2 )2/4) 

5r = [ 199.162 - 199.037 J / c o.294 . 0.218 J 
st.. 7.652 

S = 2.766 

L = [ I ln[GMAV) · s•(I P1
,,,)) / 4 

L = ( 28.216 • 2.766* 1.054 ) / 4 
L = 6.325 

A= 5•10.051"2 + L 
A-. 2. 766°0.os~11121 + 6.325 
A= 6.944 

FAV = e" = exp[A) 
FAV = exp(6.944) 

FAV= 1,037 

Criterion Ma,c Concentration (CMC) 2 FAV/2= S18.3 mg/L 

Cumulative 
Ln(GMAV)2 

Probability, P 
0.118 52.34 
0.088 51.34 
0.059 49.64 
0.029 45.85 

IP I ( ln(GMAV)2
) 

0.294 199.16 

J:\81.0220523.00 Chloride Toxicity Evaluation\Calculat,ons\WQ Equation Temperature effect_JEH 23 7 2019 xl!x 

Ln(GMAV) 

7.234 
7.165 
7.045 
6.771 

Iln(GMAV) 

28.216 

(I ln(GMAV)l2 /4 
199.037 

pl/2 

0.343 
0.297 
0.243 
0.171 

I pl/> 

1.054 

(I P"'J'/4 
0.278 
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Table 3 

Calculation of Acute Water Quality Standard for Chloride at 

Varying Water Temperature, Hardness, and Sulfate 

Equation: Acute Water Quality Standard (WQS) for Chloride: 

Acute WQS = [CMC + 1.045*CMC*(25 - T))*(Hardness/300)°·205797 
* (Sulfate/65r0

·
07452 

From Table 2, the Criterion Max Concentration (CMC) = 518.3 mg/L 
which simplifies to: 

Acute WQS = [l+(0.045)(25-T}]*[S18.3*(Hardness/300)0
·
205797 * (Sulfate/65,-0.07452

] 

where Acute WQS is in mg CI/L, Tis in °C, Hardness is in mg/Las CaCO3, and Sulfate is in mg SO4 
2
·/L 

Temperature Hardness Sulfate AcuteWQS 

oc mg/L mg/L mg/L 

25 300 65 518 
25 287 65 514 
25 250 65 499 
25 200 65 477 
25 150 65 449 

20 300 65 635 
20 287 65 629 
20 250 65 612 
20 200 65 584 

20 150 65 551 

15 300 65 752 

15 287 65 745 

15 250 65 724 

15 200 65 691 

15 150 65 652 

10 300 65 868 
10 287 65 860 
10 250 65 836 
10 200 65 799 
10 150 65 753 

5 300 65 985 
5 287 65 976 
5 250 65 949 
5 200 65 906 
5 150 65 854 

J:\81.0220523.00 Chloride To><icity Evaluation\Calculations\WQ Equation Temperature effect_JEH 23 7 2019.Kls>< Page 1 of 2 
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Table 3 (continued) 

Calculation of Acute Water Quality Standard for Chloride at 

Varying Water Temperature, Hardness, and Sulfate 

Equation: Acute Water Quality Standard (WQS) for Chloride: 

Acute WQS = [CMC + 1.045*CMC*(25 - T))*(Hardness/300)°-205797 * (Sulfate/65r0
·
074

S
2 

From Table 2, the Criterion Max Concentration (CMC) = 518.3 mg/L 

which simplifies to: 

Acute WQS = [1+(0.045)(25-T)]*(S18.3*(Hardness/300)0
·
205797 * (Sulfate/65,-0.07452

) 

where Acute WQS is in mg CI/L, Tis in °C, Hardness is in mg/Las CaCO3, and Sulfate is in mg SO//L 

Temperature Hardness Sulfate AcuteWQS 
oc mg/L mg/L mg/L 
25 300 86.8 507 
25 287 86.8 503 
25 250 86.8 489 
25 200 86.8 467 
25 150 86.8 440 

20 300 86.8 621 
20 287 86.8 616 
20 250 86.8 598 
20 200 86.8 572 

20 150 86.8 539 

15 300 86.8 736 

15 287 86.8 729 

15 250 86.8 708 

15 200 86.8 677 

15 150 86.8 638 

10 300 86.8 850 
10 287 86.8 842 
10 250 86.8 818 
10 200 86.8 782 
10 150 86.8 737 

5 300 86.8 964 
5 287 86.8 955 
5 250 86.8 928 
5 200 86.8 887 
5 150 86.8 836 

J:\81.0220523.00 Chloride Toxicity Evaluation\Calculations\WQ Equation Temperature effect_JEH 23 7 2019.Klsx Page 2 of 2 
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Table4 

Ranked Predicted Genus Mean Chronic Values (pGMCVI in mg Cl/l 

Calculation of Final Acute Chronic Ratio (FACR) and Final Chronic Value {FCVI, or Criterion Continuous Concentration (CCC} 

Using Stephan 2009 "Derivation of Alternative Chronic Value" method from "Calculation of Aquatic Life Criteria for Chloride", Soucek/Dickinson (INHS, 

201S), and the sources listed, the available ACRs are: 

Genus Species Common Name Type SMACR Source 
Oncorhynchus mykiss Rainbow trout Vertebrate 6.99 Stephan 2007 & 2009; Elphick 2011 

Pimephales promelas Fathead minnow Vertebrate 7.69 Birge et al 1985; Elphick 2011 

Daphnia ambigua Cladoceran Invertebrate 4.73 Stephan 2009; Harmon 2003 

Daphnia magna Cladoceran Invertebrate 4.12 Stephan 2009; Elphick 2011 

Daphnia pulex Cladoceran Invertebrate 3.95 Stephan 2009 

Ceriodaphnia dubia Cladoceran Invertebrate 2.40 Stephan 2007; NEB 2018; Elphick 2011 

Neocloeon triangulifer Mayf,y Invertebrate 4.79 Soucek/Dickinson 2015 & Stroud 2015 

Anafroptilu m semirufum Mayfly Invertebrate 8.30 Stroud 2015 

Procloeon fragile Mayfly Invertebrate 6.10 Stroud 2015 

lumbriculus variegatus Blackworm Invertebrate 3.76 Elph;c:k et al. 2011 

Tubifex tubifex Tubif cid worm Invertebrate 9.31 Elph;«:k etal. 2011 

Chironomus dilutus Mdge Invertebrate 2.27 Elphick et al. 2011 

Hyalella azteca amphipod Invertebrate 2.07 Soucek 2018; Elphick 2011 

Brachionus calyciflorus Planktonic rotifer Invertebrate 1.09 Elph,ck et al. 2011 

Sphaerium simile fingernail clam Invertebrate 1.22 Soucek 2018 

FACR 
Vertebrate 7.33 

Invertebrate 3.45 
NOTES: 

I The SMACR for N. triangulifer Is the geometric mean from (Souuk, Dickinson/ INHS; 2015) and (Stroud 2015), which represents four ACRs between the lower and upper chronic 

limits for the chloride testing from INHS and one ACR from Stroud (8.4). 

2 The SMACR for Oncorhynchus myklss is the geometric mean from (Stephan 2007 and 2009) and (Elphick 2011), which represents three AClls for the species (7.30$, 9.1, and 

S.14). 

3 The SMACR for Pimephales promelas Is the geometric mean from (Birge et al 1985) and (Elphick 2011), which represents two ACRs for the species (10.2 and 5.80). 

4 The SMACR for Oaphnia amlgua Is the geometric mean from (Stephan2009) and (Harmon et al 2003), which represents two ACRs for the species (4.148 and 5.41. 

S The SMACR for Oaphnla magna Is the geometric mean from (Stephan2009) and (Elphick 2011), which repre,ents two ACRs for the species ( !.97 and 8.62). 

6 The SMACR for Hyalella azleca is the seometric mean from (Soucek 2018) and (Elphlck 2011), which represents two ACRs for the species (3.65 and 1.17). 

7 The FACR for Invertebrates ts the geometrfc mean of the SMACRs for invertebrates. Per the ''Guidelines for Deriving Numerkol National Water Quality Criteria for the Protection 

of Aquatic Organisms and Their Uses'', the SMACRs for invertebrates do not vary more than a factor of ten aod therefore the FACR calculate~ as the geometrlt mean of the: 
SMACRs is appropriate. 

8 The calculated FACRs for vertebrates and invertebrates are used to calculate the pGMCVs In the below table. as: pGMCV • GMAV/FACR. 

J:\81.0220523.00 Ch' oride Toxicity Evaluation\Calcu ations\WQ Equation Temperature effect. JEH 23 7 2019.xlsx Page 1 of 3 
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Table 4 
Ranked Predicted Genus Mean Chronic Values (pGMCV) In mg CI/L 

Calculation of Final Acute Chronic Ratio IFACR) and Final Chronic Value (FCV), or Criterion Continuous Concentration (CCCI 

Cumulative 
Rank pGMCV GMAV Genus Species Common Name Type Probablllty, P 

33 5,028.06 17,343 Anguilla rostrata American eel invertebrate 0.971 
32 4,697.43 16,203 Cambarus sp. Crayfish invertebrate 0.941 
31 4,303.15 14,843 Libellulidae spp. Dragonfly invertebrate 0.912 
30 2,162.11 7,458 Chironomus dilutus Midge invertebrate 0.882 
29 2,031.38 14,897 Fundulus kansae Plains kiliefish vertebrate 0.853 
28 1,891.30 6,524 Tubifex tubifex Tubificid worm invertebrate 0.824 
27 1,834.47 13,453 Gasterosteus aculeatus Threespine stickleback vertebrate 0.794 
26 1,354.48 9,933 Gambusia affinis Mosquitofish vertebrate 0.765 
25 1,266.62 4,369 Nephelopsis obscura Leech invertebrate 0.735 
24 1,248.69 9,157 Lepomis cyanellus Green sunfish vertebrate 0.706 

Lepomis macrochirus Bluegill vertebrate 
23 1,223.32 8,971 Notropis lutrensis Red shiner vertebrate 0.676 
22 1,216.48 8,921 Oncorhynchus mykiss Rainbow trout vertebrate 0.647 
21 1,143.99 3,946 Diaptomus clavipes Copepod invertebrate 0.618 
20 1,142.42 3,941 Lumbriculus variegatus Blackworm invertebrate 0.588 
19 1,128.04 3,891 Lirceus fontinalis lsopod invertebrate 0.559 
18 1,080.69 3,728 Gyraulus parvus Snail invertebrate 0.529 
17 1,014.80 7,442 Ameiurus melas Black bullhead vertebrate 0.500 
16 971.20 3,350 Physa gyrina Snail invertebrate 0.471 
15 894.54 3,086 Villosa delumbis Mussel invertebrate 0.441 

Villosa ir;s Mussel invertebrate 
14 833.31 6,111 Cyprinella 1eedsi Bannerfin shiner vertebrate 0.412 
13 804.13 5,897 Rana catesbeiana Bullfrong (tadpole) vertebrate 0.382 
12 778.32 2,685 Hyalella azteca Amphipod invertebrate 0.353 
11 681.06 4,995 Pimephales promelas Fathead minnow vertebrate 0.324 
10 674.59 2,327 Oaphnia ambigua Cladoceran invertebrate 0.294 

Oaphnia magna Cladoceran invertebrate 

Oaphnia pulex Cladoceran invertebrate 
9 645.88 2,228 Leptophlebia cupida Mayfly invertebrate 0.265 
8 638.99 4,686 Pseudacris sp. Chorus frog vertebrate 0.235 
7 606.22 2,091 Brachionus calyciflorus Planktonic rotifer invertebrate 0.206 
6 454.56 1,568 Ceriodaphnia dubia Cladoceran invertebrate 0.176 
5 411.32 1,419 Lampsilis fasciola Mussel invertebrate 0 .147 

Lampsilis siliquoidea Mussel invertebrate 
4 401.90 1,386 Sphaerium simile Fingernail clam invertebrate 0.118 
3 375.07 1,294 Neocloeon triangulifer Mayfly invertebrate 0.088 
2 332.71 1,148 Maccaffertium modesum Mayfly invertebrate 0.059 
1 252.85 872 Procloeon fragile Mayfly invertebrate 0.029 
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Table4 

Ranked Predicted Genus Mean Chronic Values (pGMCV) In mg CI/L 

Calculation of Final Acute Chronic Ratio {FACR) and Flnal Chronic Value {FCV), or Criterion Continuous Concentration (CCC) 

Rank GMCV Type, Genus species (Common Name) 

4 402 Sphaerium simile (Fingernail clam) 

3 375 Neocloeon triangulifer {Mayfly) 

2 333 Maccaffertium modesum (Mayfly) 

1 253 Procloeon fragile (Mayfly) 

s2 =II ( ln(GMCVJ
2 I • (I ln(GMCV))

2 
/4 J / I IP - ( I P

1n )2 /4 J 
$1 = I 135.421 . 135.296 J / I o.294. o.278 J 

s'= 7.652 

S = 2.766 

L" I I ln{GMCV) • s•(I P112
) J / 4 

L= [ 23,263 - 2.766*1.054 J / 4 

L = 5.087 

A= s•10.os11
'

2 + L 
A ■ 2.766*0.05"(1/2) + S.087 

A= 5.705 

FCV = eA = exp(AI 

FCV • exp(5.705) 

FCV = 300 

Criterion Continuous Concentration (CCC) • FCV = 300.5 mg/L 

Cumulative 

Probability, P 

0.118 

0.088 

0.059 

0.029 

IP 

0.294 

J \81.0220523.00 Chloride Toxicity Evaluation\Caiculations\WQ Equation Tempera1ure effect_JEH 23 7 2019.xlsx 

Ln(GMCVf Ln(GMCV) 

35.95 5.996 

35.13 5.927 

33.72 5.807 

30.61 5.533 

!: ( ln(GMCV)2 
) rln(GMCV) 

13S.42 23.263 

(J: ln(GMCV))
2
/4 

13S.296 

p•/2 

0.343 

0.297 

0.243 

0.171 

:E pl/2 

1.0S4 

( I pln )z/4 

0.278 
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Table 5 

Calculation of Chronic Water Quality Standard for Chloride at 

Varying Water Temperature, Hardness, and Sulfate 

Equation: Chronic Water Quality Standard (WQS) for Chloride: 

Chronic WQS =[1+(0.045)(25-T))*[CCC*(Hardness/300)0
·
205797 * (Sulfate/65ro.o7452

] 

From Table 4, the Criterion Continuous Concentration (CCC) = 300.5 mg/L 
which simplifies to: 

Chronic WQS = [1+(0.045)(25-T))*[300.S*(Hardness/300)0
·
205797 * (Sulfate/65).o.omz] 

where Chronic WQS is in mg CI/L, T is in °C, Hardness is in mg/L as CaCO3, and Sulfate is in mg SO4 
2 /L 

Temperature Hardness Sulfate ChronicWQS 
oc mg/L mg/L mg/L 
25 300 65 301 
25 287 65 298 
25 250 65 289 
25 200 65 276 
25 150 65 261 

20 300 65 368 
20 287 65 365 
20 250 65 355 
20 200 65 339 
20 150 65 319 

15 300 65 436 
15 287 65 432 
15 250 65 420 
15 200 65 401 
15 150 65 378 

10 300 65 503 
10 287 65 499 
10 250 65 485 
10 200 65 463 
10 150 65 436 

s 300 65 571 
5 287 65 566 
5 250 65 550 
s 200 65 525 
5 150 65 495 

J:\81.0220523.00 Chloride Toxicity Evaluation\Calculations\WQ Equation Temperature effect_JEH 23 7 2019.xlsx Page 1 of 2 
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Table 5 (continued) 

Calculation of Chronic Water Quality Standard for Chloride at 

Varying Water Temperature, Hardness, and Sulfate 

Equation: Chronic Water Quality Standard (WQS) for Chloride: 

Chronic WQS =[1 +(0.045)(25-T)]* [Ccc•(Hardness/300)0
·
205797 * (Sulfate/65)"0

,01
452

} 

From Table 4, the Criterion Continuous Concentration (CCC) = 300.5 mg/L 

which simplifies to: 

Chronic WQS = [l+(0.045)(25-T)]*[300.S*(Hardness/300)°'205797 * (Sulfate/65}"0.0
7452

) 

where Chronic WQS is in mg CI/L, Tis in °C, Hardness is in mg/Las CaC03, and Sulfate is in mg 504
2 /L 

Temperature Hardness Sulfate ChronicWQS 

oc mg/L mg/L mg/L 

25 300 86.8 294 

25 287 86.8 291 

25 250 86.8 283 

25 200 86.8 271 

25 150 86.8 255 

20 300 86.8 360 

20 287 86.8 357 

20 250 86.8 347 

20 200 86.8 331 

20 150 86.8 312 

15 300 86.8 426 

15 287 86.8 423 

15 250 86.8 411 

15 200 86.8 392 

15 150 86.8 370 

10 300 86.8 493 

10 287 86.8 488 

10 250 86.8 474 

10 200 86.8 453 

10 150 86.8 427 

5 300 86.8 559 

5 287 86.8 554 

5 250 86.8 538 

5 200 86.8 514 

5 150 86.8 484 
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LITERATURE 
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Progress update 12/04/17 

Fingernail clams: · 
-Collected ~300 adult clams in April 2017 from Spring Creek, near Loda, IL, Iroquois County. 
-Juvenile clams released in laboratory were acclimated to reconstituted water and appropriate test 

temperature (25 and 10 °C). 
-For each temperature, the test system provided for two water volume additions per day for the 

duration of the test to ensure sufficient dissolved oxygen and minimized ammonia. 
-Because of limited juveniles for testing, acute and chronic tests were conducted concurrently with 

mortality data from day 4 used to estimate median lethal concentrations (LC50s). 
-Overall average% measured Cl/nominal Cl for both tests combined was 96.5 (min = 90.6; max= 101.4) 

-25 °C test: 

Fingernail clam (Sphaerium simile) sodium chloride acute and chronic data (25 C) 

nominal Cl measured Cl acute measured Cl chronic %surv. acute 1' surv. chron. dry weight chron. (mg) 96-h LC50 (mg CI/L) 28-d LCS0 (mg Cl/l) 

27.56 27 26 100 100 10.048 1673 1672 
100 98 98 100 100 9.928 (unreliable) (unreliable) 
300 292 290 100 100 9.480 

600 573 581 100 100 8.700 

1000 989 988 100 100 8.692 

3000 2831 2831 0 0 

-For the chronic dry weight data, ANOVA detected a significant difference among treatments, but post
hoc pair-wise comparisons failed to detected significant differences from the control. In addition weight 
did not decrease relative to controls sufficiently in Cl treatments to permit calculation of a 20% effect 
concentration (EC20). 

-10 °C test: 

Fingernail clam (Sphaerium simile/ sodium chloride acute and chronic data (10 C) 

nominal Cl measured Cl acute measured Cl chronic % surv. acute % surv. chron. dry weight chron. (mg) 96-h LCS0 (mg Cl/l) 28-d LC50 (mg CI/L) 

27.S6 27 26 100 100 9.240 >2920 1664 
100 99 97 100 100 9.160 (unreliable) 
300 289 290 100 100 8.476 

600 568 572 100 100 9.656 

1000 978 970 100 100 9.488 

3000 2920 2855 100 0 

-Controls grew less at 10 •c than at 25 °C, and no dose dependent response was observed for weight. 
-While temperature appeared to affect the acute response of 5. simile to NaCl, we were unable to detect 
an influence of temperature on chronic response. 

Mayflies: 
-Conducted acute and chronic (14-d) tests at both temperatures (25 and 10 °C). 
- For acute tests, overall average% measured Cl/nominal Cl for both tests combined was 99.65 (min = 

92.2; max= 104.2) 
-- For chronic tests, overall average% measured Cl/nominal Cl for both tests combined was 99.0 (min = 

94.2; max= 110.6) 
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-Acute data: 

Mayfly (Neoc/oeon triangulifer) sodium chloride acute data (25 C) 

nominal Cl measured Cl acute # dead (of 20} 96-h LCS0 (mg Cl/l} 95%C.l. 

27.6 27.7 0 1359 1249-1478 

560 543 0 

750 783 0 

1053 1063 2 

1492 1503 14 

2120 2140 20 

Mayfly (Neocloeon triangulifer) sodium chloride acute data (10 C) 

nominal Cl measured Cl acute # dead (of 20) 96-h LCSO (mg CI/L) 95% C.l. 

27.6 25.8 1 1960 1640 - 2343 

276 268 0 

524 533 1 

1021 1029 1 

2014 2003 9 

4000 4071 20 

Chronic data: 

Mayfly (Neocloeon triangulifer) sodium chloride chronic data (25 C) 

nominal Cl measured Cl acute % survival dry weight/ind (mg) weight std. dev 14-d LC50 (mg CI/L) 

27.6 27 95 0.069 0.037 998 

100 100 100 0.09 0.034 (905 - 1101) 

200 202 100 0.095 0.039 weight EC20 (mg CI/L) 

400 395 95 0.049 0.022 326 

750 732 95 0.03 0.017 (201- 529) 

1500 1484 0 na 

Mayfly (Neocloeon triangulifer) sodium chloride chronic data (10 C) 

nominal Cl measured Cl acute % survival dry weight/ind (mg) weight std. dev 14-d LC50 (mg CI/L) 

27.6 27 100 0.004 nc >1466 

100 99 89 0.006 nc 

200 198 75 0.080 nc weight EC20 (mg CI/L) 

400 391 95 0.010 nc nc 

750 723 90 0.010 nc 

1500 1466 55 0.046 
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Am phi pods: 
-We culture two genetically distinct "strains" of Hya/efla azteca. Most ecotox labs culture and test "US 

Lab" strain. This is a southern species, and it did not do well at 10 ·c in initial experiments. A 
couple of labs in Canada culture and test with the "Burlington" strain. This is a northern species. 

-We conducted control tests with Burlington strain at 10 •c and they survived well (but see below). 
Acute and chronic testing were/will be conducted with the Burlington strain for this project. 

-We used 23 ~c as the upper temperature for Hyalella because that is the typical acute test temperature 
for this species. 

-Both acute tests have been completed (data below). 
- For acute tests, overall average% measured Cl/nominal Cl for both tests combined was 102.3 (min = 

96.9; max= 113.1) 

-Acute data: 

Amphipod (Hyalella azteca ( Burlington strain)) sodium chloride acute data (23 C) 

nominal Cl measured Cl acute # dead (of 20) 96-h LC50 (mg CI/L) 95% C.L. 

27.6 29.0 1 1733 1592-1887 
741 785 1 

1047 1098 0 

1484 1550 5 
2108 2173 18 

3000 3084 20 

Amphipod (Hyalella azteca ( Burlington strain)) sodium chloride acute data {10 C) 

nominal Cl measured Cl acute # dead (of 20) 96-h LCS0 (mg CI/L) 95% C.L. 

27.6 27.0 0 2185 2013 - 2372 
741 745 0 

1047 1055 0 

1484 1492 1 

2108 2100 7 

3000 3008 20 

-Chronic data: 

-We have conducted a 28-d chronic at 23 •c. 
-For the chronic tests at 23°C, overall average% measured Cl/nominal Cl was 96.5% (min= 91.7; max= 

109.2) 
-Data for 23 ·c test are below. 
-We have been having difficulty with control survival for Hyalella at 10 •c. Two tests we have started 
have had ~so% survival within 7-10 days. Therefore we will attempt to use older organisms (~14-d) to 
start a test to allow young amphipods to grow stronger prior to acclimation to cold temperature and 
testing. 
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Amphipod (Hyalella azteca) sodium chloride chronic data (23 C) 

nominal Cl measured Cl % survival dry weight/ind (mg) 28-d LCSO (mg CI/L) 

27.56 26 82 0.204 949 (829 - 1087) 

187 177 76 0.167 28-d EC20 (surviva I; mg CI/L) 

375 364 82 0.185 744 (617 - 897} 

750 745 63 0.079 28-d EC20 weight mg CI/L} 

1500 1480 6 0.038 516 (357 - 745) 

2000 1956 0 na 
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Elridge et. al. 2010 
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Stroud Center Review of Proposed Chloride Criteria 2012 

1. Introduction 

The Environmental Quality Board of Pennsylvania on July 7, 2012 proposed amending 25 Pennsylvania 
Code Chapter 93.7 relating to the water quality standard for chloride. The Board proposed adopting the 
Iowa equation-based aquatic life criteria for chloride based on the best available sound science (PA 
Bulletin 12-1292). This review is in response to the proposed standard for chloride in surface waters and 
builds on a previous report (Stroud Water Research Center 2010) that evaluated the water quality 
standard for chloride proposed by the EQB in 2010'. 

~hloride criteria for aquatic organism~_ are·nee~ed in Pennsylvani~ to protect aquatic life in our surface 

waters. Chloride can enter surface water. ~i,~,ro~-~-~~Lt_rJ!n4?ff1~·g,, following brine application for dust 
suppression, or following deicer applica\ \on or sto'ra~e),' 6~ 'tfirough wastewater or other industrial 
discharge. In 2010, the EQB of Pennsylvani~ ·propd5ecl aciopl:ingthe recommended criteria from the US 
EPA (EPA 1988) for Aquatic Life Uses for Cold Water Fishes (CWF), Warm Water Fishes (WWF), 
Migratory Fishes (MF), and Trout Stocking (TSF). Those criteri~. were an acute criterion of 860 mg 
chloride/Land a chronic criterion of 2~U rog ch~rlde/(.1 : . .., _ .-i: 

.. • r \. .f'n . ~, ~-:' 
.. ..I • • .,,.. 

We found a number of faults with the criteria proposed in 2010 and the conclusions of the previous 
report are attached as Appendix 1 at the end of this document. The changes proposed in 2010 were not 
adopted by the EQB, in part because they did not incorporate the latest available science. Some of the 
concerns identified by us In 2010 have been addr-e-~~-ed l:>y:tl:le proposed Iowa equation based criteria. 
However, the Iowa equation based criteria do, not ~deqµ_a.tely address some critical scientific gaps which 
we feel will leave some species at risk of harm. In this comment, we suggest some options that the EQB 
may consider. Due to the large amount ol u~celtainty 'that rem ains, one option that may be rapidly 
incorporated would be to re-derive the, chr.o.nit'Cf iterion ~hd apply·_a safety factor to provide an 
enhanced level of protection. 

The acute and chronic criteria equations 'pr~posetfbf th~ EQB .,..of Pennsylvania are based on reports by 
Stephan (2009 a,b,c,d,e,f,g,h). We will use these reports as the basis of our review and critique. 

. ' 

2. Strengths of the proposed standard 

2.1. EPA has not officially adopted new national criteria since 1988 (EPA 1988). The derivation of the 
2009 Iowa criteria incorporated data from recent chloride toxicity studies. 

2.2. The most significant development with the 2009 Iowa Criteria is an acknowledgement that the 
toxicity of chloride to aquatic organisms varies depending upon the other ions present. 
Specifically, the criteria use equations to account for changes in toxicity due to water hardness 
(i.e., cation content [primarily calcium and magnesium, but could also include iron and 
manganese] of water) and sulfate concentrations. 

2.3. The 2009 Iowa criteria also clarified rules of data inclusion or exclusion. The 2009 criteria 
included static tests that were excluded in 1988 (Stephan 2009a). The approach was to include 
a test unless there was an obvious reason to exclude it (Stephan 2009a). 
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3. Weaknesses and concerns resulting from implementing the 
proposed standard 

3.1. These proposed criteria are based on toxicity studies of dissolved chloride that has dissociated 
from sodium chloride (NaCl), although chlorides dissociated from calcium chloride (CaCli), 
magnesium chloride (MgCl2), or potassium chloride (KCI) may be present in surface water and 
can be more toxic to aquatic organisms (e.g., Mount et al. 1997). 

3.1.1. In 1988, the EPA noted that "the chlorides of potassium, calcium, and magnesium are 
generally more toxic to freshwater species than sodium chloride" (EPA 1988 p. 7), but 

there was insufficient data on the toxicity of the chlorides of calcium, magnesium, or 
potassium to derive criteria. 

3.1.2. The relationship between the toxicity of the chloride of sodium and the toxicity of the 
chlorides of potassium, calcium and magnesium has held over time. Below are the ratios of 
the LCso concentrations for the chloride of calcium (Ca), magnesium (Mg), or potassium (K) 
to the LC50 concentration for the chloride of sodium (Na) for the same species and test 
water (Stephan 2009a p. 10): 

• Ca/Na (n=5): 0.57-0.98 

• Mg/Na (n=3): 0.34-0.55 

• K/Na (n=S): 0.11-0.25 

Note: a r_atio <l indicates that the chlorides dissociated from calcium, magnesium, or 
potassium caused mortality at a lower concentration. 

3.1.3. The chlorides of calcium, magnesium, or potassium may be present in the environment in 
such a way that they threaten surface waters. 

• Potassium, magnesium, or calcium chlorides are used as deicers (Salt Institute 2004, 

Chang 2009). 
• Potassium chloride can be present in the effluent from hydraulic fracturing for natural 

gas extraction {URS Corporation 2011), and is also commonly used as a water softener. 

• Use of liquid brine salts as dust suppressants on roadways and at construction sites 
(Piechota et al. 2002) 

3.2. The proposed chronic criteria may be above the level that causes adverse impacts to aquatic 

organisms in Pennsylvania. 

3.2.1.The proposed criteria are based solely on studies of animals and do not consider toxicity to 
aquatic plants. Stephan (2009a, 2009b, 2009c, '2009d, 2009g) did not indicate why plants 
were not considered in the derivation of the Iowa Criteria. In 1988, the EPA noted that the 
alga Spirogyra setiformis was extremely sensitive to the effects of chloride (71 mg/L; 
growth, chlorophyll, C14 fixation; 10d; Shitole and Joshi 1984) as was the desmid Netrium 
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digitus (200 mg/L; growth inhibition; 21d; Hosiaisluoma 1976). However, the 1988 criteria 
did not include plant species in the derivation because "a Final Plant Value, as defined in 
the Guidelines, cannqt be obtaineQ because l)O test in which the concentrations of 
chloride were measured and the endpoint was biologtcally important has been conducted 
with an important aquatic plant species" (EPA 1988). These concentrations for plants are 
below the SMCV observed for vertebrate and invertebrate animals (Table 1) suggesting 
that plants tnay be more sensitive to chloride than are animals. 

' l 

3.2.2.Recent research with freshwater mussels suggests that the glochidia of some species may 
be more sensitive to 'chloride than-the current suite of aquatic organisms for which data is 
available (Gillis 2011, Pandolfo et al. 2012). Stephan included data from juvenile 
freshwater mussels or freshwater mussels that do not have a glochidia stage (i.e., Vil/osa 

del1imb1s and Llimpsilis fsciola, Bringolf et al. 2007; Villosa iris and lampsilis siliquoid, 
Wang 2007; Sphaerium simile, GLEC and INHS 2008), but Stephan excluded all studies with 
glochidia because of their unique life-history which requires that they attach to a fish host 
in order to survive (Stephan 2009a p. 7[d]). The unique life history of most freshwater 
mus!eJ·~p~cles,makes tt dlfffcult~to design toidcology studies with them. However, 

. · · ,. ... '.frl!~twJit~1•1YWM@B~a'te'3mffil(tl'f~''lfli>~trlrtip-erll~d'(ffganistns ih Perin'fylvahia (PNHP 2012), 

ther~f6re iris irraportant tharwater quality-criteria be protective of them. One "ve~ 
important q'uestion•is 'What species-spetific toxicity-test duration is ecologically relevant 
for glochidia?"' (Stephan 2009a p. 7(dJ). 

3.3. The proposed chronic criterion is not robust. 

3.3.1. The genus mean chronic values (GMCV) should not have been calculated directly from the 
species mean chronic values (SMCV) without first correcting for hardness and sulfate. 

3.3.1.1. The SMCV from different·experiments were not normalized for hardness and 
sulfate (Stephan 2009c). As a result, the SMCV are not directly comparable because 
the toxicity of chloride varies depending upon the chemical composition of the water 
in which the test was done (e.g., Mount et al. 1997, Soucek 2007, Elphick et al. 2011). 
Therefore, calculating the GMCV as the geometric mean of the SMCV for a given 
species ls not appropriate. It should be noted that the species mean acute values 
(SMAV) were corrected for hardness and sulfate before calculating the GMAV 
(Stephan 2009g). 

3.3.2.There is inconsistency in the meaning of the species mean chronic value (SMCV). The 
SMCV determined by Stephen (2009c) refer to different levels of impairment for different 
species. 

t• 

3.3.2.1. Stephen (2009c) used the geometric mean of the no observed effect 
concentration (NOEC) and lowest observed effect concentration (LOEC) to determine 
the SMGV. The ND.EC and LOl:C refer.,to,test concentrations used in the experiments, 
but the.amount of impairment at the NOEC and LOEC varied among experiments 

,-(Table 1). Therefore the SMCV.determined by Stephen (2009c) refer to different 
levels- of impairment for different species. 
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3.3.3.Different researchers analyzing the same data have arrived at different results and 
different conclusions. 

3.3.3.1. The guidelines that different researchers have used to determine which studies 
should be included and the interpretation of the EPA 1985 guidelines differ between 
researchers (e.g., EPA 1988, Stephan 2009a). As a result the rules to determine the 
appropriate studies and data to use to derive chloride criteria are not interpreted in 
a consistent manner and researchers have differed in the tests they included or 
excluded. For example, Stephan {2009c, 2009e} excluded an acute and chronic study 
of Rano sylvatica by Sanzo and Hecnar (2006) because they used technical grade 
sodium chloride, but Elphick et al. (2011) included this study when deriving a chronic 
criterion. 

3.4. The proposed chronic criterion does not account for uncertainty in data and methods. 

3.4.1.The proposed chronic criterion equation may allow for chloride concentrations in surface 
waters of Pennsylvania above the concentration shown to cause harm to aquatic 
organisms during laboratory experiments. For example, the SMCV for some species in 
Table 1 are near or exceed the normalized chronic criterion of 389 mg chloride/L which 
Jowa adopted for surface waters where sulfate and hardness are not known. The SMCV in 
Table 1 would need to be corrected for hardness and sulfate to confirm that the chronic 
criterion would exceed the SMCV. In 1988, the EPA affirm~d that the proposed chronic 
criterion was below the three SMCV available at that time (EPA 1988). Stephan in 2009 did 
not affirm that the proposed chronic equation was below the level shown in laboratory 
experiments to impair aquatic organisms. 

3.4.2.The proposed chronic criterion equation includes a correction for hardness and sulfate 
although the exponents for hardness and sulfate are based on studies in two labs (GLEC 
and INHS 2008, p29 & 36) of only one species (C. dubia) under acute conditions (Stephan 
2009f). Stephan (2009f) presents evidence that "supports the concept" that "the sulfate 
exponent might be more negative than indicated by the GLEC and INHS (2008) data" 
(Stephan 2009f p. 4). A negative exponent for sulfate means that a higher sulfate 
concentration lowers the LC50 for chloride. Thus, reliance on the 2009 Iowa equations may 
not offer the intended level of protection to aquatic organisms in Pennsylvania. 

3.4.3.The endpoints of chronic tests conducted under laboratory conditions (e.g., survival, 
reproduction) may not reflect the most sensitive response in nature. In nature, a stress 
response may occur at lower concentrations than what are observed under controlled 
laboratory settings. A similar p~ttern is seen with behavioral responses such as avoidance, 
coughing or rapid breathing by fish, or increased activity (Atchison et al. 1987, Scott and 
Sloman 2004, Hellou 2011). Behavioral responses have been poorly documented or not 
measured in most laboratory experiments of chloride toxicity, therefore it is unknown how 
the behavior of aquatic organisms in nature would be affected by elevated chloride. 

3.4.4.There has been no attempt to account for the fact that the available data represents only a 
small percentage of the species found in Pennsylvania. Including studies conducted since 
the 2009 Iowa criteria were derived results in a different acute-to-chronic ratio (ACR) and 
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acute an-d chronic criteria (e.g., Elphick et·al. 2011). It is to be expected that additional 

data may change the criteria, such as occurred between the derivation of the 1988 criteria 

and the 2009 criteria (e.g., ACR= 7.594, EPA 1988; ACR = 3.187, Stephan 2009h; ACR = 

3.50, Elphick et al. ·2011). Focusing on species found in Pennsylvcinia may also alter the 

criteria." 

3.4.5.Different methods-to derive tM chronic criterion may result in different criterion. Stephan 

(2009c, 2009h) used the 'JXtR whereas Elphick et al. (20H) derived a chronic criterion 

directly from chrdnif·stl.lclies. (chronic criterion = 307 mg/L, Elphick et al. 2011; chronic 

criterion= 428 ntg/l, Stej!lhan 2009h). It should also be noted that other factors, such as if 

how hardness and sulfati:lwere actountedfor, could also account for differences in the 

criterion. 

3.4.6.The lack of robustnessiln the deriva'tion of the chronic criterion is further evidence of 

uncertainty. 
"t ,.r· I ... \ 

Table 1: oatll"U'Sl?d tO:tn!l'iv"e'tEi~'sped!s ~llll':ctfronit \1:IIIJ~~-fSMCV) "b"y'Sfe})hari (2009t). The SMCV is the 
geometric-mean-of the NOEC'and-.the-:L0E6. A)subset of this:data was used,to calculate the genus mean chronic 
values and-the acute-to,chronic ratio,cwhich was used to derive.the-proposed chronic criterion. 
Cat .. 01v SDe<les _End""'III . . , . , tjOEC'""'"·) . LOEC(....,/LI 5!\IICV(ml/1.1 Relerer,ce 
Fish - non-ialmonid Fathud minnow · 33d; sumvil •" · 352·1~ reduction) 533 (15% reduc~onl 433.1 (Bir1e et al. 19151 
Fish· salmonid Rainbow trout . " . Ea{1y:11re sta1e#orw.-aJ · 64H4" reiluctior\)" 1324146% reduction) 922.7 · Spehan9871 

Cladoceran C,riodaphnio dub/a Hd; _R\'Pr~'!(ti~ f J ? (EC50) 925 (Cowsill and Milazto 1990) 
Cladoc;e,.n Ceriodaphnia dubia 7 d;? · • 1' • ? 235 (O,amond et al 1992) 
Cladoc;en,n ·Cerlodaphnio dubia 6-7d; Repr()(juccion N/A,' 442.2' (IC25) <442.2 WISLOH 2007 (mod, Hard watorj 

: r.•.~~ceran Cerlodaph;,;;, dubio 6-7d; Reproduction N/A 385.2 (IC251 <385.2 WISLOH 2007 (Hard water) 
i:.,.,.,<1on Ceriodophnia dubio 7d; Reproduction N/A 340 (IC25) <340 lasier el •1. 2004• 
Cladoceran Ceriodaphttlo dubia 7d; ReplOductlon (12 studies) <152·303 346-685 (ICSOJ <322 (Araglo and Pereira 2003) 
Cladcxenon Coriodapl1ttlo dub/a 7d; Survi'lal 1092 1456 N/C" (Coo,wy et al. 1992) 

7d; Reprtxluctlort · <455-819 4SS-l092 <629 ' 
Cladoceran Cerioda"'1nia dubio 7d: ReptO;Cluctio.11 N/A 370.p (£C20) 370.6 (Harmon ot al. 2003) 
:tadoceran Oophnlo ambiow lOcl; Rep'l'cidlr~tion ' N)A 292.4 (EC20) . 292'.4 IHarmoOI el al. 2003) 
Cladoceran Oop/lnla m~gna 10cl; R•P1t1d.Uctlon 2184 2S97 (ECSOf 23,2 (Cowgill and Miluzo 1990) 
Cladocuan Oop/lnlo p,,/tJI 21d; Reproduction 314 (0% reduction) 441 (27% reduc:llon) 372 (8~1• et al.1985) 
Fro1 Rona sylvotic:a 90d; Survi\r.jf · N/A 625 (62% reduction] <62S (Sanzo and He<nar 2006) 

: Unpublished memorandum sent direc!IY to C. Stephan from R. L Spehar on June 24, 1987. Data is not available 
on-line (scholar.google.com, search "chloride author:Spehar", Aug. 3, 2012}. 
2 Data not presented in Stephan (2009c) and document not available for download (Aug. 3, 2012) 
1 Stephan (2009c) did not use the NOEC to calculate the SMCV. 
• WISLOH 2007 refers t? an unpublished study that could not be found on the Wisconsin State Laboratory of 

Hygiene webpage (http:{/www.slh.wisc.edu(. search ''chloride", Aug. 3, 2012). IDNR (2007) presents results from 
the WISLOH lab covering the period 2006: too1, however the tesults in that report (Table 4: c. Dubia chronic 
toxicity 703 mg Cl"/L; Table 7: C. dubla'chrbnic toxicity: 427 mg 'Cl'/L) do not match those presented by Stephan 

(2009c). Corsi et al. (2010) pre5e·nt results from the WISLOH fllo over the same time period, but the studies do not 
appear to be the same as the ones reviewed by Stephan (2009c) because the Corsi study focused on surface 
waters receiving road·run-off. 
5 Data was presented in a poster at the SETAC meeting and is not available on-line (Aug. 3, 2012) 
6 The geometric mean for C. dubia survival iii the study by Coon.ey et al. (1992) was not calculated by Stephan 
(2009c) because reproduction was more sensitive. 
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4. Point of Clarification 

4.1. As written in PA Bulletin 12-1292 it appears that Pennsylvania will adopt the Iowa criteria in 
toto, including Iowa's criteria for waterbodies where sulfate and hardness are not known. Iowa 
defined normalized acute and chronic criteria to be applied to waterbodies where sulfate and 
hardness are not known that were based on the statewide background values for hardness (200 
mg/L} and sulfate {63 mg/L). Average hardness and sulfate concentrations may be different in 
PA and therefore the normalized acute and chronic criteria for Iowa may not be appropriate for 
PA. 

5. Summary and Recommendations 

5.1. The chloride criteria proposed by the EQB on July 7, 2012 are an improvement over the criteria 
that were proposed in 2010. Specifically, the proposed criteria incorporate characteristics of 
the receiving waters that affect chloride toxicity. However, as was highlighted in our previous 
review, the newly proposed criteria based on the Iowa standard may not be protective of 
aquatic life in Commonwealth streams, rivers, and lakes. Examples of uncertainty are: 

5.1.1.The proposed chronic criterion may allow for ambient chloride concentrations in surface 
waters in Pennsylvania above the concentrations shown to cause harm to aquatic 

organisms in laboratory experiments. 
5.1.2.The criteria are based only on the chloride of sodium although the chlorides of calcium, 

magnesium or potassium may enter surface waters of Pennsylvania and are more toxic to 

aquatic organisms. 
5.1.3.The proposed criteria are derived from only a few species found in Pennsylvania. 
5.1.4.There are only seven species {6 after excluding the frog, Rana sylvatica which Stephan 

[2009g] excluded because the sodium chloride used in the experiment was technical 
grade) for which there are acceptable chronic data {Table 1). 

5.1.5.Glochidia and plants were not included in the derivation of the acute or chronic criteria. 
5.1.6.The proposed criteria may not be protective of our more sensitive stream dwelling 

invertebrate species, particularly early life history stages {e.g., glochidia of mussels or early 
life stages of other invertebrates}. 

5.1. 7 .Exponents for hardness and sulfate in the acute and chronic criteria equations may be . 
under-protective. 

5.1.8.The species mean chronic values (SMCV's) were not corrected for hardness and sulfate 

concentrations. 
5.1.9.The SMCV refer to different levels of impairment for the different experiments and 

species. 
5.1.10. The SMCV are not corrected for hardness or sulfate. 
5.1.11. The endpoints of laboratory toxicity studies do not include behavioral responses. 

Behavior may be affected at lower chloride concentrations than are survival, reproduction 

or growth. 

5.2. Following are some recommendations on how the EQB may address uncertainty. 

7 
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5.2.1.lnclude a safety factor in the derivation of the chronic criterion. At a minimum, that safety 
factor should be sufficient to ensure that the chronic criterion is below the SMCV or 
GMCV. Following are some reasons that a safety factor should be used: 

5.2.1.1. "Safety factors are used to provide an extra margin of safety beyond the known 
or estimated sensitivities of aquatic organisms" (EPA 1985 p 36). 

5.2.1.2. The acute criterion Incorporates a safety factor (i.e., 2) but the chronic criterion 
does not. The 1985 EPA guidelines indicate that a safety factor of 2 is always to be 
used when calculating the acute criterion (called the criterion maximum 
concentration In EPA 1985, p 54, item XI.B.) but does not give a rationale for this 
using this safety factor. Although the EPA did not include a safety factor whe[I 
deriving the chronic criterion in 1988, the chronic value was below the level shown 
to cause harm to the three sp~cies for which data were available at that time (EPA 
1988). It is unt lea~ i! the_pr_~pose~,chronic c~iterio~ is below the level shown to 
cause harm because the SMCV in Table 1 have not been corrected for hardness or 
su(fate. ·:-

··./ ... - ,-: .. 
5.2.1.3. The acut~' ahd chronic criteria are based solely on studies using the chloride of 

sodium, but the chlorides of potassium, magnesium or calcium may be present in 
surface wat ers of Pe.nn'sylv~~i~ a'nd are more toxic to aquatic organisms than is the 
chloride of soclium. · 

5.2.1.4. Environmental impacts (including avoidance} may occur at lower concentrations 
then those that affect growth or survival. 

S.2.1.5. Br\tish Co(u'mbia (N ~gpal et al. _2003) used a safety factor of S in the derivation 
of the ~hr9nic &\Jideline. Their justification for this safety factor was as follows: 

• Chronic dc1ta available from the literature were scant; 
• In a recent study, Diamond ~t ai. (1992) found a LOEC/NOEC ratio for 

reproduction of 3.75 i,:i (. dubio exposed to NaCl for 7 days. Also, LCso/LCo of 3 
and LC100/LCo of 4 were obtained by Hughes (1973), whereas the DeGreave et 
al. (1991) data yielded LC50/NOEC ratios that ranged from about 1.0 to 6.9; 

• Additional protection may be required for those species that are more sensitive 
but have not yet been tested in the literature. 

5.2.2.A new review of chloride toxicity studies should be conducted to generate a more 
complete and up-to-date list of species and genus mean acute and chronic values. The 
references sited at the end of this comment include a few studies that have been 
published since 2009. A new review should: 

5.2.2.1. Resolve the controversy regarding aquatic plants and gl~chidia. 
5.2.2.2. Clearly define rules to include or exclude a study and document the rationale for 

studies that are excluded; 
5.2.2.3. The species mean acute values and species mean chronic values should be 

calculated using a consistent and biologically meaningful endpoint. For example, 

8 
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Elphick et al. (2011) used probit regression to determine an endpoint that was 
consistent among species (e.g., the ICl0). 

5.2.2.4. Derive species mean chronic values normalized for hardness and sulfate; 
5.2.2.S. Explore the possibility of deriving chronic criterion directly from the data rather 

than using the ACR (e.g., Elphick et al. 2011); 
5.2.2.6. Include in the review toxicity studies with the chlorides of potassium, 

magnesium or calcium. Although conducting additional experiments with species 
found in Pennsylvania is the preferred approach, it may be appropriate to use the 
ratios cited above (3.1.2) to derive the SMAV or SMCV. For example, the chloride of 
potassium appears to be 4-l0x more toxic to aquatic organisms than is the chloride 
of sodium. 

9 
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Appendix 1: from Stroud Water Research Center 2010. Rulemaking by 
the Pennsylvania Environmental Quality Board {25 PA. CODE CH. 93] for 
Ambient Water Quality Criterion; Chloride (Ch) {40 Pa.B. 2264] 
{Saturday, May 1 2010]. Stroud Contribution No. 2010004. 

Conclusions 
After reviewing four different approaches for deriving water quality chloride criteria to protect aquatic 
life (Stephan et al. 1985, Evans and Frick 2001, Nagpal et al. 2003, Iowa DNR 2009) and the data 
underpinning PA's proposed criteria (EPA 1988) and the Iowa criteria (Stephan 2009a,b,c), it is dear 
that: 

1) All approaches set chloride criteria that are at least several times greater than natural baseline 
chloride concentrations, and therefore represent a measurable and significant change in the 
chemical composition of freshwater ecosystems in the NE United States. The question that the 
current evidence is unable to answer is: will these criteria result in significant biological change? 
There is limited evidence of the biological impact of previous elevated chloride levels in aquatic 
ecosystems in the U.S. or Canada. Past monitoring efforts (see introduction) suggest that some 
streams regularly reach the acute criterion, but there has not been a noted change in biota 
following these pulses, largely because of a dearth of biological data following these episodic 
events. One study has demonstrated that macroinvertebrate drift increases in response to 
pulsed chloride input (Blasius and Merritt 2002). Another study has demonstrated losses of 
species in stream fish communities with small changes in chloride levels across a regional-scale 
analysis (Meador and Carlisle 2007), and the composition of algal species has been observed to 
change when chloride concentrations increase (Evans and Frick 2001}. Nonetheless, there are 
limited data on biological changes accompanying changing chloride concentrations in the 
natural environment. We could not find any studies evaluating the influence of chloride on vital 
stream functions such as primary production, stream metabolism, or nutrient uptake or 
processing, all of which are important indicators of water quality for aquatic ecosystems. 

2) All of these criteria are based on data for invertebrate and fish species that are not a random 
subset of stream inverte_brate and fish species. Rather, most of the species with chloride data 
are known to be not especially sensitive to changes in environmental condition, which is one 
reason they survived well in the laboratory and became standards in laboratory bioassay 
protocols. The most recent iteration of the taxa that qualify based on EPA standards (in Stephan 
2009a,b,cl doesn't include any classically sensitive stream invertebrate species such as 
stoneflies, mayflies, and caddisflies, all of which are important indicators of stream condition 
and are integral in the regulatory definition of stream impairment. Our concern is that criteria 
intended to protect most (e.g., 90% or 95%) of the species with chloride data might actually 
protect a much smaller proportion of all species that occur in a natural community because the 
natural community includes many species known to be sensitive to environmental change while 
the laboratory studies are biased toward species known to be at least moderately tolerant of 
environmental change. This is one reason to approach the acute and chronic criteria with a 
strong safety factor. 
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3) Data. available are primarily from ac\Jte toxicity ~t~die~, but the chronic criterion may be more 
important for long-term structuring str~arn communities and maintaining designated use for 

· aquatic life. For example, fish tend td be· mdder·ately;toleraht of acute chloride stress relative to 
rnacroinvertebrates, but they are one of.-!/le 'r'_ilore ~ensitive taxa to chronic chlor_ide str~ss. For 
example, fat head minriows (Birge et al. 1985) experienced the greatest mortality between days 
9 and 21 and therefore· lfad ~ne of the highest acute'-tb-chronic ratios examined. The dearth of 
chronic studies on both invertebrates and fish is troubling. It is likely that, like sdme amphibians 
(e.g., spotted salamander), embryonic and early life stages of some fish will be more sensitive 
thari is c1,1rrentLy r.ecogni?'.ed. 

4} The majority of chloride criteria develqp~d to dpte are limited to or dominated by data on NaCl 
chloride toxicity, the least toxic salt. This point is routinely justified by the fact that NaCl is the 
most anthropogenlcally abundant of these fol.Ir salts. However, no special guidance is given for 
permitting salt applicat(on~ or.,in.~ustri.al ,.effluents knqwn, to include significant amounts of 
ch,l9ride deriveq from: the. mQr~ toxfc. non.;;s.9diy(ll .s,alts,. i.~~hti;l!ng Marcellus Shale wastewater. 

t;· ~' . ; ;t -~,: . """i •{'T"!··,-~ \r";r .... .-, •,u - i f 

5} ;l,Jsiq~,.~tJe,d~W-1?,~Pl(i.;jeP. i.o"~~R~~lj\-6QP,9.,~if~~9)~i,h,~r~io), w~ have caJc.uJ.ated boJh the acute 
(CMC:) ancl chqmic (CCC)'.crit~r,i~i~~J'l~ ,~¢<-me\~9,% Pf ~he EP.A (Ste_phan ,et al. 1985, EPA 1988), 
_Evans ari.d Frick,(Evans anci frii;k, 2001),-,M.~isti Co!um~\a (~agp~I et aJ.,JOO~), and l_owa (Iowa 
ONR 2009) and have.(;ompared th~,r~ng~_.o( vah.1es .~!-~h t~e proposed PA values (Table 3). The 
ra.oge of acute values is 564-.830.mg/),c.l· ~nd,tt)e qinge of the chronic values is 91- 428 mg/I 

, Cl-. This comparison -elimina!eq,h_~ .va,da.bility: in the.choices each of the authors have made 
with regard to studies included or!'"~xcluded. We note that the PA proposed acute value is the 

. least protective criterio~, primarily._kecau;,e it is not based on more recent acute toxicity studies. 
We .recommend that PA ad.opt ,an;;m.ite criterion ,that is reflective of these new data. The 

. V • . - _. • • . 

rne~hod adopied by _Britil?h Col~.n;ibi~ i~ the 
1
m9si: protective of aql.latic life am~mg these 

approaches. BC. invok_ed ~ pr~c?ytip.n~ry. prini:;_ip_le tba~ _11c~no-.yle9~ed t;,oth the uncertainty of 
.tj;ie available da.~a an~.1311,~lys~~,c!.n.dct~~ .. t(!lPQrtance of p~~tecting their p.quatic Jife. Since BC 
adopted. their criteria1 only new i!C!.Jte datasets.have become available and the values in Table 3 
utilize those data but use the BC approach to arrive at a final value (i.e., lowest SMAV/2(safety 
factor)). The BC use of a safety factor of 2 for the acute criteria was also consistent with what 
.the EPA had done. However, BC was the only. entity to apply a safety factor for the chronic 
criterion (5). We feel that the use of a safety fa.ctor for chronic criteria derived from the use of 
an ACR is dearly justified given the very limite_d number of chronic toxicity studies, and the 
desire to protect species t~at may ~e more sen~;tive than those used in the standard laboratory 
bioassays. We recommend that PADEP adopt the same methodology that BC has used for 
calculating both acute and ~hron.ic data. We feel that this is particul;'}rly important for the 
chronic criteria, as there is the pqtential for permitted discharges (particularly from the 
Marcellus Shale gas drilling industry} to raise chloride concentrations in streams to near the 
chronic criteria level. Given the paui;ity of data determining thresholds for chronic effects, this 
approach is warranted. At the v.ery least, a safety factor should be applied to any of the other 
!.llethods producing a ~hronic crjterio~. 

- .!'-.- • 

We have a number of concerns that are! spe~ific to the actions and options available for PADEP: 

6} Protecting CWFs and TSFs based on ACRs that included more chlorlde-tolerant Daphnia is not 
justified when it may expose rainbow trout to chloride concentrations approaching their chronic 
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levels (1,324 mg/I er killed 46% of individuals in an early life stage test and at 643 mg/I er killed 
<4%). Trout are an integral component in the definition of these two aquatic life uses. The 
proposed chronic value of 230 mg/I is potentially a concern for biotic assemblages in 
Pennsylvania. For example, Meador (2007) suggests that optimum er values are low (3-35 mg/I) 
and we infer that if those er concentrations are exceeded it may result in changes in fish 
community structure. Similarly, not having a temperature component also seems to invite 
season-specific impairments of macroinvertebrates in TSFs and WWFs based on the recent 
findings of Silver et al. (2009), based on the seasonal movement of organisms into and out of 
various life history stages, and based on variation in their metabolic rates in response to 
seasonal changes in water temperature. Adding a temperature component to the chloride 
criteria would require further research on temperature effects. 

7) The Evans and Frick (2001) method has the benefit of being reproducible and open to 
interpretation. Their use of nearly all of the valid acute Leso data in Fig. 7-2 (Evans and Frick 
2001), and the calculation of a sigmoid curve function (including 95% confidence intervals) that 
describes the percent of genera affected versus chloride concentration, is readily digestible by 
the public. However, the sigmoid curve function can be generated using various numbers of 
terms (parameters) in the equation and/or various equations (e.g., sigmoid, logistic, Weibull). 
The result of choosing a slightly different function can result in differences in acute and chronic 
values. To use this approach requires a valid justification for the choices made in fitting the 
curve to these data. Furthermore, these data still represented a small subset of aquatic species, 
and were biased towards lab friendly species that are easiest to culture (e.g., Daphnia). Since 
the selection of taxa was not a random subset of the aquatic species at large, most criteria 
based on the animals selected are primarily protective of those species tested (e.g., being 
protective of 95% of those taxa might only be protective of 50% of all species). This point is not 
limited to Evans and Frick but is valid for all of the approaches we have reviewed. This is the 
primary reason that the application of a safety factor is needed. The Evans and Frick (2001) 
study did not apply a safety factor to either their acute LCso relationship or the derived chronic 
relationship. 

8) More data is generally better, but there is a need for more consideration of how data gets 
incorporated. The Stephan (2009a,b,c) approach of calculating a predicted genus mean chronic 
value from the species mean acute values does not seem justified in this case. The GMeVs are 
not much better than guesses, and there is no attempt to correct for this inherent uncertainty. 
Adding GMeV values above the lowest four gives the false sense of increased precision of the 
true distribution of the GMeV, which has the result of increasing the final chronic value (FCV). 
We feel it would be appropriate to apply a safety factor to the chronic criteria to acknowledge 
the uncertainty in the Fev. 

9) The use of hardness and sulfate equations (Iowa DNR 2009) in PA will improve protections and 
application of the chloride criteria only to a limited extent since the range of criteria in PA would 
be narrow (based on EMAP site values for hardness and sulfate in PA). Secondly, the hardness 
and sulfate exponents in the Iowa criteria were based on data from an acute toxicity study of 
only one species (C. dubia), although four species were studied and three were sensitive to 
hardness. No data were available on the relationship between hardness or sulfate and chronic 
toxicity. In the end, Iowa uses a default value for hardness and sulfate if no other data are 
available. This is akin to setting a fixed criterion value but allowing site-specific deviations if one 
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gathers· the appropriate data. Clearly, more species-specific data are needed to better 
understand the relationship between chloride toxicity and hardness or sulfate. 

10) As noted above, previous reviews of chloride considered only NaCl and considered road salt to 
be the most likely source- of chloride. We feel that the current proposed standard should 
explicitly acknowledged that these criteria are specific to NaCl derived chloride, and guidance 
should be given to address cases when significant chloride is derived from salts (i.e., KCt, MgCl2 

and .CaCl2) that have proven·to be more toxic sources of chloride. · 

Our review of four approaches (Stephan et al. 1985, Evans and Frick 2001, Nagpal et al. 2003, Iowa ONR 
2009) for deriving chloride criteria to protect aquatic life identified a number of weaknesses in the 
available data and the analyses used to derive criteria. We were especially concerned with (1) the near 
absence of important stream-inhabiting and stream-classifyirig species such .as mayflies, stoneflies, and 
caddisflies, (2) the dependence on relatively few chronic studies, and (3) the <Jhoice of excluding some 
studies: that were very Important (&.g., fat head minnow Birge et al. 1985) . .We believe thes(! weaknesses 
j!,lStify using a ·very .conservative approach to assigning crit~ria.•AU four,jpproaches to·set·acute and 
chronic: criterla-would,result in -chloride,ct>ncentrations at least seve('al tiri'les-greatet'thah·~se flow 
cohe!!nttath:rtwcommonly--observedin' Penn sylvan ta streamS"in • thefr:rnost natural 1:0ndltl:Ol'l' {i.e:; 
Exceptional Value and High Quality waters). The-lowest criteria for <lhloride:were-der-iveiibythe • 
Canadian Province of British Columbia (Nagpal et al. :2003)- they acknowledged the weaknesses in 
available data, and applied safety factors of 2 for the acute criterion and S for the chronic,criterion. 
Given the limits·in the available data, and the potential that treated wastewaters from Marcellus Shale 
drilling may result in near-criterion chloride c:oncentcations 3S6 days per year (versus the.30 days of a 
standard chronic bioassay), we believe the British Columbia criteria (either the originally adopted criteria 
or our re-calculated criteria in Table 2) would be the most protective of aquatic fife for Pennsylvania 
streams, especially for the trout and many pollution-sensitive macroinvertebrate~species that" 
characterize Cold Water Fishes streams. 
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CHRONlC TOXlCITY OF CHLORIDE TO FRESHWATER SPECIES: EFFECTS OF HARDNESS 
AND IMPUCA TIONS FOR WATER QUALITY GUIDELINES 
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Abstract T-0xici1y tests using nine freshwater species (Ceriodaplmia duhia, Daplmia mag,ur, OncorhJnchus mykiss, Pimeplwles 
prome/as , L11111br1rn/11s m riegatm. Tuhife.r tubifex, Cl1iro11011111s ,lilwus, Hyal/elu a:1ern, and /Jrac/1io1111s calydfiorus) were conducted 
to c\'aluate their ~cn~itiYity to chloride. Acute-to-chronic ratios (ACRs) from these tests indicate the ACR of 7 .59 employed by the 
Unitt!d Slates Environmental Protection Agency (U.S. EPA) in deriving its water quality guuleline for chloride may be conservative; a 
revised ACR of 3,50 is presented here. The endpoints used to cakulale the ACR included 24-h 10 96-h median lethal concentrntions 
(LC!i0S) for acule tests, and 48-h to 54-d mhib1tion concentrnlion (ICx} values for growth or reproduction for chronic Cl\posures. Data 
from the present chronic toxicity tests, and other in\'estigators. were used to propose a water quality guideline for long-Icon exposure to 
chloride using a species ~ensitivity distribution (SSD) approach. The 5th percentile from the SSD was calculated as 307 mg/L and 
proposed as the waler quallly guideline. Cladoccrans were the most sensitive species in the dataset. Cerioduplmia dubia wns used to 
evaluate the relationship between water hardness and sen~itivity to chloride. A strong relationship was observed and was used to 
establish a hardness-related equation to modify the proposed water quality guidelme on lhe basis of water hardness, resulting in values 
ranging from 64 mg/L chloride a1 10 mg/L hardness to 38R mg/L chloride at 160 rng/L hardness (as CaCO3). These Jala suggest that 
current water quality guidelines for chloride may be overly tonsen·ative in water with moderate-to-high hardness, and may not be 
sufficiently protecth e under soft-water conditions. Environ. Toxicol. Chem. 2011 ;30:239 246. ~r 20 IO SET AC 

Keywords Chloride Aquatic toxicology Species sensiri,·iry disrrihution Effluent Water quality guideline 

INTRODUCTION 

Chloride is ubiquitous in natural waters and is essential in a 
wide range of biological function~, including facilitating: a 
variety of ion-exchange mechanisms through tran~•membrane 
chloride channels. It fom1s salts with each of the major cations 
(Na, K, Ca. and Mg). but is highly soluble and exi~ts primarily 
in the environment as a dissociated monovalent anion. 

Freshw.iter organisms are generally hyperosmotic in their 
internal fluids relative to the external environment and maintain 
an active gradient of chlotide across membranes through use of 
active pumps and/or bicarbonate exchange mechanisms at 
exterior surfaces such as the gill l 1,2). Increasing concentration~ 
of chloride in the external environment may decrease this 
gradient and associated energy reqmrements; however, chloride 
can exhibit toxicity at elevated concentrations once homeostatic 
mechanisms are overwhelmed. Toxicity may result from 
osmotic ,tre~s related to overall ionic strength or disruption 
of individual cellular processes in which chloride plays a role 
[2J. 

The toxicity of chloride is of interest in aquauc environment\ 
as a result of its tendency to occur at elevated concentra11ons in 
effluents from industrial operations that involve subsurface 
mining (including coal, potash, metal. and diamond mines) 
(3- 5), and oil and gas extraction l6). In addition. chloride ~alts 
are widely used in road salts and, consequently, ,tormwate1 and 
snow-melt rnnoff often contain high concentrations of chloride 
in areas of application (7). 

• To whom correspom.lcnce ,nay be ,1ddrcssc<l 
(k<lbergh<illgmJil com). 

Published onlinc 2.i September 2010 in Wiley Online Library 
(wilcynnlinclibmry .com). 

The EKATI Diamond Mine, operated by BHP Billiton 
Diamonds, is located in the southem Arctic ecoregion, 
30(} km northeast of Yellowknife in the Northwest Territories. 
Canada. The receiving: environment at this mine is comprised of 
a series of low ionic-strength lakes. Chloride concentrations 
have increased in the receiving environment as a result of 
contributions primarily from groundwater and to a lesser extent 
from dbsolution of solids from crushed kimberlite. and use of 
chloride-containing settling agents. Concentrations have 
increased from less than detection ( <0.5 mg/L) to. in some 
cases. greater than 150 mg/L in receiving water bodies. Model
ing of the discharge and receiving environment water. through 
the remainder of the mine life and into the closure period. has 
mdicated the potential for the concentrations to continue to 
increase. Consequently, establishing water quality objectives 
for chloride for application at this site is a matter of interest. 

Water quality guidelines for chloride are typically derived 
on the basis of toxicity tests using sodium chlrnide. because this 
cationic counter-ion contributes less toxicity than other major 
cations, such as K. Mg, and Ca (8]. Thus. the Na salt provides 
the most accurate measure for the toxicity of chloride itself by 
minimizing the toxicity contributed by the counter cation. The 
United States Environmental Protection Agency (U.S. EPA) 
published water quality criteria for chloride based on data for 
~odium chloride in 1988. The final acute value for chloride was 
I. 720 mg/L and the chronic criterion was 230 mg/L l9 ). The 
chronic toxicity test data available were insufficient to calculate 
a chronic criterion directly and. consequently, the chronic value 
was calculated by dividing the final acute value by an acute-to
chronic ratio (ACR) of 7.594. This ACR was.calculated as the 
geometric mean of ACR values from lests with three species: 
rainbow trout (7.308). fathead minnows (15.17). and Daplmia 
pulex (3.95 I). These individual estimates varied by more th.an 
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foutfold, resulting in uncertainty in the final ACR estimate. 
particularly considering the small number of <latapoints on 
which it was based. 

No Canadian water quality guidelines for chloride pre~ently 
exist; however. an evaluation conducted by Environment Can• 
ada has calculated a concentration of 21 2.6 mg/L ch lori<le that is 
expected to be protective ofat least 95% of species in long-tem1 
exposures ( I OJ. This estimate was made using a species sensi
tivity distribution (SSD) approach using acute toxicity data. 
divided by the ACR value reported by U.S. EPA [9], and was 
performed as part of an evaluation of risk associated with 
application of road salts for control of snow and ice (7, I OJ. 

Considerable data are available on the acute toxicity of 
sodium chloride to aquatic organisms [7,9J: however, a general 
lack of chronic toxicity data exists for this anion. Consequently, 
guideline derivation and risk assessments for chloride have 
estimated effects thresholds for long-term exposure by applying 
an ACR to results from acute toxicity tests to derive a long-term 
exposure guideline [7,9,IO]. However, this approach relies 
heavily on the accuracy of the ACR employed. The objectives 
of the present study were to develop additional acute and 
chronic toxicity data to derive a more robust estimate of the 
ACR, as well as obtain sufficient chronic data to calculate a 
chronic guideline directly. In addition, because increasing 
concentrations of chloride at EKATI are associated with 
increases in concentrations of other major ions, such as Ca, 
Mg, K, carbonate, and sulfate, the present study wa~ also 
designed to evaluate whether increases in ionic strength modify 
the toxicity of chloride. Water hardness was used a~ a proxy for 
increased concentrations of other ions. 

The present study was designed to provide infonnation 
necessary to establish safe levels of chloride in the receiving 
environment al EKATI. However. the results of the testing 
conducted here are broadly applicable. 

METHODS 

Test species were chosen on the basis of providing a suitable 
repre~ntation of invertebrate and fish species for which both 
acute and chronic exposures could be conducted in the labo• 
ratory following standardized procedures. Additional con~id
erations for species selection were: inclusion of organisms that 
have previously been shown 10 be sensitive to chloride (e.g .. 
cladocerans and fathead minnows (9 I); selection of species that 
the laboratory had previous expe1ience worl.ing with and that 
were available; selection of invertebrate species that would 
occur in planktonic (e.g., cladocerans and rotifers} and benthic 
habitats (e.g., amphipods, chironomids, and oligochates): and 
selection of species that were either resident, or were suitable 
surrogates for species that occur in subarctic lakes. Algal 

J.R.F. Elphid; ct al. 

species were not tested bel·ause toxicity test data were already 
available for a number of these specie~. and they had generally 
exhibited a low degree of sensitivity to this anion [ I OJ. 

Acute and chronic toxicity tests were conducted using two 
cladocerans (Ceriodaph11ia dubia and Daplmia mag11a), two 
oligochaetes (L11111bric11/11s rnriegat11s and Tub(fex tubife,\), a 
chironomid (Cltiro11omus diluttts), an amphipod (Hyalella 
a-;:,tern), a rotifer (Brachio11us 1~al\'ci.florus). and two fish (rain• 
bow trout. 011corh,1•11ch11s mykiss, and fathead minnows. Pime
plwles promelas). The tests followed standardized methods 
published by the U.S. EPA [11-13], Environment Canada 
f 14.15]. American Society for Testing Materials (ASTM) 
[16-19], or American Public Health Association (APHA) 
Standard Methods [20J, with the exception of the test u~ing 
L11111bricul11s variegarr,s, which wa~ adapted from a U.S. EPA 
method designed for evaluation of bioaccumulation with this 
species [ 13) to incrnporate a growth (biomass) endpoint. Test 
durations, endpoints , and references to the methods followed 
are provided in Table I. 

Exposures were conducted in constant environment rooms 
that maintained temperature within I ·c of the target temper~ 
ature. Water used in the tests was prepared by !.upplementing 
deionized water with reagent grade salts according to proce• 
dures specified by U.S. EPA f 12), 10 achieve a hardness of 
between 80 and I 00 mg/L, as CaCO.,, with the exception of the 
rainbow trout tests which were conducted u~ing dechlorinated 
municipal tapwater, supplemented with salts in the ratios 
specified by U.S. EPA (12) for hardness adjustment, to a 
hardness of approximately 40 mg/L, as CaCO,1. Test solutions 
incorporated five concentrations. in addition to the control, 
following a 0.5-fold dilution seties, and were prepared by 
addition of ~odium chloride. The highest test concentration 
in the tests wa~ 16 g/L as NaCl for acute tests and 8 g/L as NaCl 
for chronic tests, with the exception of chronic tests using 
C. dubia, D. mag,w. and 8. rnlycifloms which used 3, 15. 
and 16mg/L NaCl, respectively, as the highest test concen
tration. 

Chloride concentrations were measured on subsamples from 
the test solutions. Subsample~ were collected at the beginning 
and end of each of the tests, with the exception of tests using 
B. calycij/orus. which was only subsampled at tes1 initiation. as 
well a~ at intermediate intervals during the longer-term chronic 
toxicity tests, typically at weekly intervals . Concentrations of 
chloride were averaged for each test solution and the mean 
measured chloride concentration wa!. used for calculation of the 
test endpoints. 

Chronic toxicity tests using Tubifex. Lumbriculus, Hya/ella. 
and Chir01w11111s were performed using clean sediment com• 
prised of a beach-collected sand that was rinsed with laboratory 
control water and supplemented with peat at a rate of 2'¼- by 

Table I. Duration and endpoints of toxici1y 1cs1s used to d..:tcnmnc aculc lo chrome ra11os for chlorid..: 

A.:utc test Chronk 1CSI 
Species Common name dura1ion Method d11ra1ion M..:lhml Chronic teM endpoints 

Cenodaph111e1 d11hw Water Ilea 48 h ( 12] 7± Id 1141 Survival, rtCproJuclion 
Dt1p/t111<1 /JICl,~lld Waler Ilea 48 h 1121 21 d I I9J Survival, reproduction 
011corlty11chus mykiH Rainbow trout 96h 112] 54 d I 15J Survival, development. biomass 
1'1111epha/es 1m1melu.< Fathead minnow 96 h I I 2] 33 d 1111 Survival. development. biomass 
/,11111hric11/11., variega1t1s California bladworm 96 h [16] 28 d 113] Survival, reproduction 
T11bifex 111b,fex Sludge worm 96 h (161 28 d 1181 Survival. reproduction 
Clw·,momus dilwus' Midge 96 h 1161 20 d 113] Survival. biomass 
Hw,llelu aztec·a Amphipo<l 96 h lloJ 28 d [13] Survival, weight 
Brudiimru., rnlw ij/"111., Rotifer 24 h 117] 48 h [WI Survival, reproduction 

~ Formerly Clum11mm1s remmif. 
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weight. Te~t solutions were renewed daily three times a week 
throughout expo.~ure with fre~hly prepared chloride-spiked 
water, at which time TetrJmin (for Chiro11om11s, Lumbricuim, 
and Tubifer) or digested yea~t. cerophyll, and trout chow (YCT) 
(for Hyalella) was added as food, These testi; we1e conducted 
using four replicates per concentration in glass jars containing 
100ml of sediment and filled to 275ml with the test soluuun~. 
The exposures were conducted at 23 ± I· C with a 16:8 h light:
dark photoperiod, Lumbric11l11s and Tubifex tests were con 
ducted using 5 test organisms per replicate. whereas Hyalella 
and Chrio11011111s tests used IO and 12 organisms per replicate. 
respectively, Hyalella tescs were initiated with 7- to 8-d-old 
amphipods, Chiro110111u~ tests with <24 h posthatch organisms: 
both of these test species were obtained from Aquatic Bio
systems. Tubifex and L11mhrirn/11s tests were initiated with 
adults obtained from Aquatic Research Organi~ms. 

Chronic toxicity te:,ts using Ceriotlaplmia were conduced in 
IO-ml volumes in 15-ml glass test tube~. Each concentration 
comptised 10 replicates. each containing a single <24-h-old 
daphnid obtained from in-house cultures. Solutions were 
renewed daily. at which time they were fed with a mixture 
of Pse11dokirc/111eriel/a cell~ and YCT. Exposures were con
ducted at 25"C under a 16:8 h light:dark photoperiod. Survival 
and reproductive output were recorded daily for the three brood. 
7 ± 1-d test. Tests with thi~ species were performed regularly as 
a reference toxicant test and, consequently, the long-tem1 geo
mellic mean (and 2 SD range) from 20 separate tests was used 
for this water type. because thi~ reflects a more robust approach 
than using a single test, although these reference toxicant tests 
did not have analytical confinnation of chloride concentrations. 

Dap/111ia 111ag11a tests were conducted in 100 ml volumes in 
25().ml glass beakers. Exposures were initiated with <24-h-old 
organisms obtained from in-house cultures. with one daphnid in 
each of 10 replicates. Solution~ were renewed three times per 
week. at which time the organisms were fed with a mixture of 
Pserulokirchneriella cells and YCT. Exposures were conducted at 
20 C under a 16:8 h light:dark photoperiod. Survival and repro
ductive output recorded daily for the 21-d dumtion of the test. 

Brachionus cafycif{orus were exposed for 48 h in a culture 
plate using a 0.5-ml exposure volume and eight replicates per 
concentration. each containing one rotifer. The test was initiated 
with organisms that were <4-h posthatch. and the solutions 
were supplemented with Pseudokirchneriella as food at test 
initiation. Exposures were conducted at 25"C in the dark. This 
test was considered to be a chronic test despite its relatively 
short duration because of the short life-history of this organism 
and the fact that the method incorporated a reproductive 
endpoint within this timeframe. Rotifer cysts were supplied 
by Micro Bio Tests. and were hatched in control water prior to 
test initiation. 

Chronic toxicity tests with rainbow trout and fathead min
nows were initiated with embryo-stage fish; rainbow trout 

gametes were obtained from Trout Lodge and dry fertilized 
in the laboratory prior to initiation of exposure. and fathead 
minnow embryos were obtained from Aquatic Biosystems. In 
the case of rainbow trout, the exposures were initiated within 
30 min, and for fathead minnows. within 36 h of fertilization. 
Rainbow trout were exposed at 14 C using four replicates of30 
organisms in 500-ml volumes. Once the fish reached the swim
up stage, the number of fish was thinned to IO per replicate, the 
exposure volume was increased to 2 L, and the fish were fed 
daily with Anemia nauplii. Fathead minnows were exposed at 
2YC using five replicates with 15 organisms per replicate and 
ul.ing 100-ml exposure volumes for the first week. 250-ml for 
the next two weeks, and 500-ml for the remainder of the 
expo,ure penod. Fathead minnows were fed twice daily with 
Anemia following hatch. 

In general. acute toxicity tests were conducted under the 
same exposure regime and initiated with the same lifestage as 
de,cribed for the chronic tests, with the exception of the 
following: Acute tests on sediment-dwelling species were 
conducted in the absence of sediment; acute tests with Cer
iodaplmia and Daplmia were conducted using live organisms 
per replicate; and acute tests using rainbow trout and fathead 
minnows were initiated using juvenile fish. Acute toxidty tests 
were conducted using four replicates and were performed under 
static conditions for 96 h, with the exception of tests using 
Daplmia and Ceriodaphnia, which were exposed for 48 h, and 
Brachionus which was exposed for 24 h. Acute tests were 
conducted without feeding. with the exception of the Hyale/la 
teM. which was fed with YCT after 48 h of exposure. 

In addition, a ~eries of toxicity tests were conducted using 
C. d11hia to evaluate the relationship between water hardness 
and chlotide toxicity using 7-d survival and reproduction tests. 
In advance of the tests, the organisms were cultured in water 
with hardnesses of I 0, 20, 40, 80, 160. and 320 mg/L, as CaCO3• 

for a minimum of two generations (more than two weeks) in 
order for the cladocerans to acclimate to the water hardness. 
Test water was prepared by addition of reagent grade salts to 
deionized water to achieve the target hardnesses: characteristics 
of the water types are summarized in Table 2. After the 
acclimation period, toxicity tests using sodium chlotide were 
conducted with waters at each hardness using the organisms 
acclimated to the corresponding hardness (i.e., 10, 20, 40, 80, 
160, and 320mg/L). The tests were conducted according to the 
procedures outlined previously for chronic toxicity tests with 
chloride-spiked water using this species. Ceriodaphnia dubia 
was selected for this evaluation because this species was among 
the most sensitive to chloride, and could be acclimated to the 
range of required water hardnesses, and because of its relatively 
short test duration (~7 d) which enabled acclimation and testing 
within a reasonable period. 

Statistical analyses were conducted using Comprehensive 
Environmental Toxicity Information System (CETIS) statistical 

Table 2. Chara"eristks of w:,lcrs used lo evaluate the cffccl uf hardness on toxicity of chloride to Cerioda,.h11ia dubia" 

Hardness Chloride Sulfa1c Sodium Potassium C:1kium Magnesium 
Cmg/L as CaCO3) pH (mg/L) lmg/L) (mg/L) (m!'fL) lmg/Ll lm!J/Ll 

10 6.8 0.2 11.3 3.J O.J 2.2 1.5 
20 7,0 0.5 22.6 6.6 0.5 4.4 3.0 
40 7,2 1.0 45.1 13.1 1.0 8.8 6.1 
80 7,8 1.9 90 . .2 26.3 2.1 17.6 12.1 
160 8.2 3.8 180,5 52.6 4.2 35.3 24.2 
320 8.3 7.6 360,9 105.1 8.4 70.6 48.5 

"Conccnimtions arc nominal. based on 1hc quantities of sails aclclccl. 
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software package (Tidepool Scientific Software) on the basis of 
measured concentrations of chloride. Analyses followed pro
cedures recommended by U.S. EPA for statistical analyses of 
toxicological data (11, 12). Median lethal concentration (LC50) 
estimates were calculated using Probit regression or, if assump
tions for this method were not met, with Trimmed Spearman
Karber. Inhibition concentration values (]Cx) associated with 
10, 25, and 50% responses from chronic toxicity tests were 
calculated using linear interpolation. ACR values were calcu
lated by dividing the IC25 from the chronic test by the LC50 
from the acute test with the same species. 

An SSD was calculated for chloride according to procedures 
specified by Environment Canada [21 ]. This procedure involves 
calculating toxicological thresholds for available data, and 
plotting a cumulative distribution of the dataset. No
observed-effect concentration (NOEC) values have often been 
used in constructing SSDs [22); however, these values are 
subject tq constraints associated with statistical power of the 
tests and use of these endpoints has been criticized [23). Thus, 
consistent with Environment Canada guidelines [21 ), toxico
logical thresholds were defined as the most appropriate ICx 
value reflecting the threshold for toxicity in the test. Ideally. the 
IC 10 was considered to be the toxicological threshold; however, 
if the ICIO value was lower than the NOEC, the test was not 
considered to be sufficiently robust to provide a reasonable 
estimate of the ICI0, in which case, the IC25 was used as the 
toxicological threshold. In the event that suitable point esti
mates were not available for a given test, the next most 
approp1iate endpoint was selected based on the following 
order of preference: maximum-accepcable-toxicant concentra
tion (MATC) > NOEC > lowest-observed-effect concentration 
(LOEC) > median effect concentration (ECS0}. Only the most 
sensitive endpoint from long-1em1 tests (e.g .. reproduction, 
growth) was included in the distribution. In cases where 
multiple endpoints were available from different studies, a 
geometric mean of the values was used in the distribution. 

Nonlinear regression was conducted using CETIS to model 
the distributmn and calculate the 5th percentile of the distri• 
bution: this value, refetTed to as the HC5. is considered by 
Environment Canada to be protective of overall eco~y~tem 
health and function (21 ]. Models tested included normal, log 
nom1al, logistic, log logistic, log Gompertz and Weibull; rel
ative fit of the models was evaluated on the basis of c01Tected 
second order Akaike infrnmation criteria (AIC), and the fit of 
individual candidate models with the smallest and similar AIC 
values were inspected to select the curve that best described the 
distribution. with particular attention to the lower tail of the 
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dis11ibution where the HC5 is located. Nonna) distribution of 
the dataset was tested using a Shapiro-Wilk test for normality 
(p<0.01). 

RESULTS A~D DISCUSSION 

All of the acute and chronic toxicity tests conducted in the 
present study met control perfonnance requirements, with the 
e;,;ception of the chronic test with Hyalel/a, which had 62.5% 
survival and was lower than the control acceptance criterion of 
80% survival. Survival in the three lowest test concentrations in 
this test was consistent with the control performance, ranging 
from 62.5 to 75% and a typical dose-response curve was 
obtained with the entire dataset. Consequently, the data from 
this test appear to provide useful information, despite not 
meeting the control performance specifications of the method. 
Interestingly. the chronic test using Hyalel/a was less sensitive 
to chloride than the acute test with this species, suggesting that 
the presence of control sediment and peat may ameliorate the 
toxicity of chloride: organic carbon influences the toxicity of a 
number of metals [24,25], but it is not known if this might 
explain decreased toxicity in this case. 

Results of the chronic toxicity tests are presented in Table 3, 
and acute and chronic toxicity test data and calculated ACR 
values for nine species tested in this investigation are summar
ized in Table 4. The ACRs calculated in the present study 
include a second measure of the ACR for each of the three 
genera that were previously used in the development of the U.S. 
EPA chloride water quality guideline. The values used by U.S. 
EPA are aL~o provided in Table 4. The genus mean ACRs were 
recalculated for each of these three genera. on the bm,is of the 
geometric mean of the two values. The overall ACR, calculated 
as the geometric mean of the ACR values for all nine species, 
was 3.50. Thus. the results of these tests suggest that the 
estimate for the ACR provided in the U.S. EPA guideline 
(7.59) likely overe~timated the actual value by approximately 
twofold. Since thi~ ACR value was employed by both the U.S. 
EPA in deriving the 1988 chronic guideline for chloride and by 
Em ironment Canada m conducting a risk assessment for road 
salts, these studies likely resulted in benchmarh that were 
unnecessarily conservative to be protective of long•tem1 eco
system health. 

Where sufficient data exist. it is preferable to calculate long
tenn exposure guidelines directly on the basis of chronic 
toxicity test results. rather than relying on use of an ACR to 
calculate this value. As a result of the toxicity testing conducted 
here, a number of additional chronic toxicity values are now 

T.,hk .3 . Rc.,ults of , uhlcthal to.,icit) tests• 

Species Endpoint ICIO" IC25h IC50h NOEC LOl:C 

Cenodaplmia dnbiu R~proJuction NR 454 (251 819 )' 697 (:540-901 )c NC NC 
Daplmia 11wg1w Reproduction NR 42 1 (262- 825) 1,037 (684 1.49] ) <506 506 
011corhy11c/111.1 mykiss Biomass NR I. 174 (733- 1.344) I ,559 ( 1.362 1.679) 1.104 2.327 
Pimep/rales prom<'lt,s Biomass NR 704 C 486- 973) 958 (700 1.582) 558 1.058 
l11111bricu/11s rnriegatr,s Biomass NR 825 (549- 1.256) 1,366 ( 1. 199- 1.541 ) < 366 366 
Tubifex 111/Jifex Reproduction 519 (235 529 ) 606 (391- 632) 752 (628- 803) 462 964 
Chmmomu., di/11111., Biomass 2,3 16 (NC) 2.'i90 (2.118- 2.590) J,o.17 (2.732- 3,047) 2, 133 3.960 
Hrullela a:;:re.:a Bionu1ss NR 1.70 '; (440- 1,907) 2.298 ( 1.852- 2.937) 2,210 4.2.37 
Hmclumms calyd jlom., Reproduction 1.24 1 O l l- 1,345) I 505 (540-1,670) 1.945 ( 1.631 - 2,26.'J 1,120 2 .• no 

" NOEC :c no-observed-effect i;oncentralion: LOEC - lowest-observed-effect con.:enlration, NR = not reported. hecausc the IC ltl was lower than the NOEC. 
Thus. the tcsl data were not considered sufficiently robust lo calculalc an IC I 0: NC not calculated. sm.:c these point c~111natc dala wc1" derived from multiple 
tests (i...: .. 20). 

~IC mhibition concentration valu.:s (ICx) associated with JO. 25. :md 509c. 
• Mean ( ±two standard devialions l for 20 tests condu.:ted as refer~ncc: tox i<:anl tests. 
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Table 4. Results of toxicity te~ts and acute-10-chrnnk ratio calculations" 

Acute-chronic ratio 
Acute test LC50 Chron k test IC25 from the Acute-chronic ratio Combined acute 

Genus (mg/L Cl) (mg/I. Cl) presclll study from U.S. EPA l91 chronic racio 

Ceriodap/111i<1 1.068 (603-l,533l 454 (251-819)" 2.35 NC 2.35 
Duph11i11 3.630 (3, 172-4, 154) 421 (262-825) 8.62 3.95 5.84 
011corh_w1ch11.< 6.030 (5,916-6,145) 1.174 (733-1,344) 5.14 7.3 I 6.13 
Pime1•ha/es 4.079 (3.644-4,565) 704 ( 486-97 3) 5.80 15.17 9.38 
l.11111fnk11/11.t 3,100 (2.759-3.483) 825 (549-1,256) 3.76 NC 3.76 
T,,l>ifex 5,648 (5.219-6.111 l 606 (391-632) 9.31 NC 9.31 
Chirmw11111.< 5,867 (5.452-6.313) 2.590 (!., 118-2.590) 2.27 NC 2.27 
H)alel/a 1.382 (1.276-1,496) I, 186 (693-1,516)' 1.17 NC I.I 7 
Bmc-/1io1111s I .645 (1.588-1,703) 1,505 (540-1.670) 1.09 NC 1.09 
Geometric mean 3.40 7.59 3.50 

aculc-to-duonic ratio 

• LC50 = mcJian lethal conccntrat,on: IC25 = 25% inh1b1t1on concentration: NC= not cakulatcd by the U.S. EPA [91, 
b Mean (±2 SDI for 20 test, conducted as reference toxkant tests. 
~·1 he t·hronic lest for H_w/el/a w:1s less sensith·e than the arnte 1es1 and. consequen1ly. for calculation of the :u:ute-10-chrnnic rntio. 1hi: chrnnk test value was 

a~sumed to be the LC25 (25'11- lethal concentration} from the acute test. The actual IC25 for biomass of Hyale//a was 1.705 mg/L. 

available for 1he toxicity of chloride; these values, combined 
with those from the li1era1ure, provide sufficient data to calcu
late a long-tem1 exposure guideline directly using an SSD 
approach. Additional data using in the SSD include data that 
were repor1ed in the U.S. EPA water quality guideline for 
D. pulex [26], P. prome/as [26), Nir::.sc!tia linearis [27), Ch/a
mydmnonas reinhardtii (28]. and Ch/ore/la emersonii [29]. as 
well as other data from the literature for Lem11a minor [30J and 
Sten011e111a modestum [31]. To meet the recommendations of 
Environment Canada (21 ], point estimates from these studies 
(i.e., ICIO or IC25 values) were used where possible; sufficient 
da1a were present in one of these documents to recalculate the 
threshold using point estimates, ralher than relying on the 
hypothesis tests that were 1-eponed in that study (26]. The data 
used in calculation of the SSD are shown in Table 5. 

A subset of data points that were used in the U.S. EPA water 
quality guideline development were excluded here. For exam
ple. data for rainbow trout, altributed to Spehar and cited 
by U.S. EPA [9j. were not available for review because thi!-> 
study was apparently not published. In addition, data for the 
sensitivity of a number of unicellular freshwater algae were 
excluded from the SSD because chese papers only reported 

toler,mce to chloride, rather than evaluating inhibition of growth 
compared co control pertom1ance [32,33). 

Differing opinions have been expressed in the literature on 
the number of species required to construct an SSD, with as few 
as six (21 ]. and up to 15 to 55 species being considered ideal to 
achieve an HC5 estimate with minimal variance [34). In 
addition. the composition of the species assemblage reflected 
in the dataset can alter the outcome, par1icularly in cases where 
the toxicological mode-of-action vaiies between species, and 
the dataset needs to reflect the ecosystem being protected [35). 
The dataset shown here has 15 data points, including nine 
invertebrates, two fish, two algae, one plant, and one diatom. 
The cumulative distribution appears to fit a single distribution, 
without any indication of a bimodal distribution (Fig. I). Fur
thermore, a Shapiro-Wilk test for nonnality demonstrated that 
the dataset was normally distributed (p - 0.55). indicating that 
no unusual patterns in the data occun-ed. Thus. it appears that 
the specie:, reflected in the dataset provide a reasonable dis
t1ibution from which to calculate an HC5. 

The HC5 wa~ calculated using a Weibull distribution to 
model the SSD dataset using nonlinear regression. Log logistic 
and log normal models produced a similar fit to the Weibull 

Tahle 5, Chronic lnxidty test data us<!d for <:akula1ion of 1h~ speci.:, sensitivity distrihutu•n" 

Species 

Daph11i<1 p11/ex 
Daph11i<1 111ag11a 
Cerio,fap/111111 d11bi11 
Tubij~, 1111>1ft't 
PimeJ>hule.r pm111elas 

l.11111bric11/ur rnrieJl<rlll.t 
L<11m1<1 mmor 
0J1<·11r/1y11clms 111_1 kiss 
Ni1:.sd1ia lilrNtris 
Bmcl1w1111.r rniynflon,s 
Hy,1/ellll 11:.trcll 

Cftim11m1111.r di/11111.< 
Chlamydomonas reinhardtu 
Stnw11t'1'U1 mot1'.•s1tm1 
Chlc>r,•ila e111n·.w1111 

Cat~gory 

Cladoceran 
Cl:tdoceran 
Cladoccran 
Ohgn<.'hactc 
Fish (11011-salmomd) 

Ohg,x:h.,ete 
Plalll 
l'i,h (salmonid} 
Diatom 
Ro11fer 
Amphipod 
l\-hdge 
Alga 
Mayfly 
Alga 

Threshold value \mgiL Cl) 

Rcproduc1ion: 21 d IC I oh 
Reproduc1ion: 21 d IC25 
Reproducuon: 7 d IC25 
Reproducuon; 28 <l IC25 
S11niv:1l: 33 d LCIOh 
Biomass: 32 d IC25 
Geometric mean 
Repn>dul'tion: 28 d IC2~ 
Growth: 96 h 1\-tArC 
Biomass: 56 d IC25 
Grow1h: 5 d EC50 
Rcprnductton: 48 h IC25 
Growth: ~8 d IC25 
Growth: 20 d IC25 
Growth: 6 d I-.C~ 50 
S11n·i,·al; 14 d MATC 
Grow1h: S 14 d M1\TC 

368 
421 
454 
519 
598 
704 
649 
825 
1,172 
1,174 
1,482 
1505 
1.705 
2.316 
3.014 
3.074 
7.000 

Source 

l26J 
Present study 
Present s1udy 
Present study 
126t 
Present study 

Present study 
[JO! 
Present study 
l271 
Present stud) 
Present stud) 
Present study 
l281 
1311 
1291 

"IC = inhihnion ronccn1rn1ion ,,tlucs (IC.,) associ.11cd with 10 ,md 25~ . LCIO- lO~t lcth,11 conccn1ra1ion: l\·1.-\TC !llJX1ntum acccplablc 1m1can1 
conccntrJtion; EC50 = median effect concentration 

h Point cstimJtc, "ere calculated using linear interpolation b;1scd on onginal da1a proviJcd m Birge cl al. 1261. 
'Point cslimatcs were cakulalcd using multiple linear c,11mation tProhin based on 01ig1nnl d,1t.i provided in Birgc ct al. 1261. 



R04536

Electronic Filing: Received, Clerk's Office 3/14/2019 
244 E11viro11. Toxicol. Chem. 30, 201 I 

100% 

~ 80% 
~ 
u 
~ .. 
"' 60% 

D • - · • - - St~~nema modes/um 
Chlamydomonas n,inhardtii 

Chironomus dilulus 

Hya/ella azteca 

Brachionus calyciflorus 

J.R.F. Elphid: et al. 

.9! 
u .. 
Q. 
<II ... 
0 
C 

~ 
0 
Q. 

2 

40% 

Nitzschia linearis 

Oncorhyr,chus mykiss 

Lemnemir,or 

Lumblicutus variegalus 

Pimephales promelas 

Tubifex tubifex 
II. 20% Cenodaphn/s dubia 

Daphnia magna 

Daphnia putex 

0% 

100 1000 10000 100000 

Chloride (mg/l) 

Fii:. I. Spcdcs scnsi1ivi1y distribu1ion for chronic toxicity test d:ua using chloride. The squares represent the empirical d.ita, lhc solid line n:prcsents the modded 
distribu1ion, and the dashed lines represent the 95% confidence limils. 

distiibution (i.e., produced similar AIC values): however, the 
Weibull model was selected because it provided a closer fit to 
the data in the lower tail of the distribution. by inspection. The 
HC5 (and 95% confidence intervals) calculated on this basis 
was 307 (217 to 369) mg/L (Fig. 1 ). This value is lower than all 
of the thresholds reported in Table 4 and appears to be appro
priately protective to apply as a long-term objective for chlor
ide, at lea!>t under moderately hard conditions. 

The results of toxicity tests using C. d11bia conducted at 
various hardnesses are provided in Table 6. A clear decrease in 
the toxicity of chloride was observed with increasing hardness 
across the range of 10 to 160mg/L hardness. Lasieret al. [36) 
also reprnted lower chronic toxicity of chloride in higher 
hardness water with this species, and Mount et al. [8] reported 
decreased acute toxicity of chloride to C. dubia when tested as a 
combination of sodium chlolide and calcium chloride (resulting 
in higher hardness), compared with sodium chlotide alone. 
Interestingly, these authors also reported that the toxicity of 
the combined salts was lower than calcium chloride alone, 
which would be even higher in hardness than the mixture. 
These data suggest that decreased toxicity corresponding to 

Table 6. Resuhs of Ct<riod<111lmia duhi<l chronic IOxicity tests conduct.:d 
ac-n1ss a range of hardn<:S5.1!S3 

Hardness 
(mg/Las 
CaC03) Chloride toxicity endpoinls (mg/I.. Cl) 

10 
20 
40 
80 
160 
320 

Ceriodaplt111a 

rcpmduction 
([C25 195C.-f CL!) 

11 7 (94-169) 
264 t I 04--280} 
146 (82-277) 
454 (251-819)" 
580 (21 0-733) 
521 (.161-588) 

Ceriodaf)hniu 

reproduction 
(IC50 195-k CLJJ 

161 ( 126-211) 
30 I (275-362) 
481 (207-541} 

697.4 (540-901)" 
895 (706-1,177) 
700 (613-784) 

Ceriodaf)lmia 

survival 
tlC50 [95'k CLI) 

132 (107-161 ) 
316 (268-373 l 
5-10 (460-633) 

1.134 (858-1.4 IO)h 
1.2-10 l 1.025-1,50 I ) 
1.303 (1.019-1,665) 

" IC = inhibition conce111rn1io11 values llCt) associated wi1h 25 and 50'k: 
CL - confidence limits: LC50 = median lclh:11 concentra1ion. 

'' Mean Jnd 2 SD rnn11c of 20 data poinls for chronic 1oxidty t~sls usin~ 
chloride.· · 

increasing hardness may relate to maintenance of a tolerable 
balance in molar ratios of cations, rather than a mechanistic 
effect of hardness (i.e., Ca or Mg ions) itself. Regardless, the 
data presented here demonstrate a clear reduction in toxicity of 
sodium chloride in solutions with higher hardness, with water 
hardness potentially being a proxy for higher overall ionic 
strength or more balanced ionic ratios of major ions . 

A logarithmic regression of the data for hardnesses of 10 
through I 60 mg/L re~ulted in R~ values of 0.95, 0.99, and 0.78 
for LC50. ICS0. and IC25 values, respectively, indicating a 
strong positive relationship between these parameters (Fig. 2). 
Above a hardness of 160 mg/L, an addition.ii reduction in 
toxicity was not as apparent, with generally similar value<, 
for sensitivity to chloride at hardnesses of 160 and 320mg/L. 

The majority of toxicity data used to establish the SSD value 
of 307 mg/L were de1ived from toxicity tests conducted under 
moderately hard water conditions (80 to I 00 mglL, as CaCO,). 
Consequently, this value may not be sufficiently conservative 
for soft- water conditions, and appears to be unnecessarily 
con~ervative at hardnesses exceeding I 00 mg/L. Using the slope 
of the hardness toxicity relationship shown in Figure 2, the 
results from the SSD can be hardness-adjusted to accommodate 
this relation..,hip in a <,imilar manner to water quality guidelines 
frn metals such as Zn, Cu. Cd, and Ni. 

The relationship between JC25 values and hardnes~ across a 
range of 10 to 160 mg/L resulted in a logaiithmic trendhne 
described by Equation I. 

IC25(h.irdno"<<.,) = [161 • ln(hardn_,.u 1j- 281.73 (1) 

Thus, using the water quality benchmark of 307 derived 
from the SSD for a hardness of 80 mg/L, and the IC25 for 
C. d11bia of 423. 78 mg/L chloride (calculated from Eqn. I. for a 
hardness of 80 mg/L), the objective can be linked to hardness by 
incorporating this equation into Equation 2. 

WQ01,bardne<,.1) = [WQO(hanl,.,s,KO)/IC25om, ....... x111l 

· [161 ·ln(~""4nm,1-28l.73j = (307/423 .78) 

· [161 · ln(hardness)-281.73] 

= [I I 6.63 • ln(hardness)j-204.09 
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Fig. 2. Relationship between hardness am.I sensitivity to chloride for rcpro<lul'lion (IC25 and IC50 inhibition conccnlr:nions) and survival median lethal 
conccntrnlion (LC50) cndpo11lls. 

where: WQO(hardn•ss ,l - Water quality objective for chloride at 
hardness (x ); 

WQO(han.tncss so, = Water quality objective for chloride at 
hardness 80 mg/L (i.e .• the HC5 from the SSD); IC25tha,~nm 
801 - Concentration resulting in a 25% reduction in reproduc
tion of C. duhia at hardness 80 mg/L CaCO_,. 

Thus, the hardness-specific WQO for chloride across a range 
of IO to 160 mg/L hardness is established as 

WQO - [116.63 -ln(hardness))- 204.09 
Using the water quality benchmarks provided in Table 7should 
provide sufficient protection against adverse effects in receiving 
environments impacted by chloride. 

Although data relating water hardness to the toxicity of 
chloride are only available for one species (i.e., C. dubia). it 
appears reasonable to assume that a similar response would also 

Tahlc 7. Hardness-de(l<!ndent \\aler 4uali1y h<!nchm.uks for chh•ritle. 
calculdled on the basis of application of the relationshir between IC15 
(inhibition concentration value assnciated with 25%) for C,•ri111/apl111ia 

d11biu reproduction and water hardness 10 the 5th rercentile of the species 
sensitivity distribution (HC5) 

W u1er hardnc.ss 
lmg/L CaCO,) 

lO 
20 
40 
60 
80 
100 
]20 
140 
160 
>160 

Water quality objccth c for chloride 
WQO,h.,,dn.,ss .,, (mg/LJ 

64 
I-IS 
226 
273 
307 
333 
354 
372 
388 

Nut c,l.iblishcd 

occur with other cladocerans, and potentially with other species 
as well, although uncertainly exists as to the extent to which that 
would be the case. Regardless, the range of water quality 
guidelines proposed in Table 7 (i.e., 64 to 388 for hardnes~e~ 
ranging from IO to 160 mg/L) is lower than the threshold for 
toxicity to any non-cladoceran species reported in Table 4. 
Thus, even if this phenomenon was limited to the cladocera. 
incorporation of hardness into a guideline would not appear to 
result in risk to other tmm, and takes account of the higher 
sensitivity of cladoceran~ to chloride under low hardness con
ditions. 

The results presented here suggest that current U.S. EPA 
water quality guidelines for chloride may not be sufficiently 
protective of aquatic life under soft-water condition~. This 
finding has particular significance in area~ of road salt use, 
because snow-melt runoff 1s very low in hardness and can 
contain significant concentrations of chloride. Use of road salt 
fonnulations that combine calcium chloride with sodium chlor• 
ide would appear to result in lower ri~k for adver:-e effects in the 
environment because this would confer an increa~ed hardne:,s to 
runoff and, consequently, lower risk of adverse effects. Con
versely, the data presented here suggest that current water 
quality guidelines for chloride may be unnecessarily conserva
tive in waters with moderate or high hardness. 
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Chloride concentrations in surface waters have increased significantly, a rise attributed to road salt use. 
In Canada, this may be a concern for endangered freshwater mussels, many with ranges limited to 
southern Ontario, Canada's most road-dense region. The acute toxicity of NaCl was determined for 
glochidia, the mussel's larval stage. The 24 h EC50s of four (including two Canadian endangered) species 
ranged from 113- 1430 mg Cl L 1 (reconstituted water. 100 mg CaC03 L 1 ). To determine how mussels 
would respond to a chloride pulse, natural river water (hardness 278 322 mg CaC03 L - 1} was 
augmented with salt. lampsilis fasciola glochidia were significantly less sensitive to salt in natural water 
(EC50s 1265- 1559 mg Cl L- 1) than in reconstituted water (EC50 285 mg L- 1). Chloride data from mussel 
habitats revealed chloride reaches levels acutely toxic to glochidia (1300 mgL- t). The increased salini
zation of freshwater could negatively impact freshwater mussels, including numerous species at risk. 

1. Introduction 

The increase in the chloride concentration of North American 
surface waters over the past 30 years has been correlated with the 
increased application of de-icing salts on paved surfaces (Kaushal 
et al.. 2005; Jackson and Jobbagy, 2005). Kaushal et al. (2005) 
demonstrated that chloride levels in rivers and streams were 
correlated with the percentage of impermeable surfaces in the 
watershed. This increased salinization of freshwater has implica
tions for both human and ecosystem health. Chloride concentra
tions in some drinking water reservoirs now exceed the level for 
potable water ( Kaushal et al.. 200S) and numerous urban streams 
frequently exceed the levels considered harmful to aquatic life 
(Evans and Fnck, 2001: Trowbndge et al., 2010). In addition to the 
seasonal influx of salt in snowmelt and runoff. groundwater 
(Howard and Haynes. 1993: Kelly et al., 2008: Roy and Bicke1ton, 
2010) and soils (Kincaid and Findlay, 2009) can also act as reser
voirs releasing chloride throughout the year. Therefore, it is quite 
probable that the full impact of freshwater salinization has yet to be 
realized, not only because millions of tons of road salt are applied 
each year ( Environment Canada and Health Canada, 2001 ). but also 
because delayed and longer-term inputs of chloride from contam
inated soils and groundwater are expected (Kelly et al., 2008; 

f •mail address. palty.g1lhs@ec.gc.ca. 

Crown Copyright © 2011 Published by Elsevier Ltd. All rights reserved. 

l(incaid and Findlay, 2009). Kaushal et al., (2005) suggested that 
baseline salinity in the Northeastern United States is approaching 
levels where significant changes in ecological communities and 
ecosystem function are expected. Recent studies suggest that such 
shifts may in fact already be occurring for some contaminant 
sensitive groups. For example. Collins and Russell {2009) concluded 
that exposure to road salt affects amphibian community structure 
and species richness by excluding salt-sensitive species from high 
chloride environments. 

Freshwater mussels, one of the most imperiled groups of 
organisms (Ricciardi and Rasmussen. 1999: Lydeard et al., 2004), 
are also known to be particularly sensitive to some waterborne 
contaminants. In fact environmental pollution is considered to be 
one of the factors responsible for their decline (Strayer et al., 2004; 
Lydeard et al., 2004). Nearly 70% of North American freshwater 
mussels are designated as either threatened, endangered, or in 
decline (Williams et al.. 1993; Neves et al., 1997). Recent studies 
have reported that for some contaminants, freshwater mussel 
larvae and juveniles are much more sensitive than standard test 
organisms, leading to concerns that water quality regulations may 
not protect freshwater mussels (Augspurger et al.. 2003; Wang 
et al., 2007, 2009; March et al., 2007). In Canada, the geographical 
distribution of freshwater mussels is thought to be limited by 
temperature, either because the mussels themselves or their fish 
hosts reach their lower limit of thermal tolerance (Metcalfe-Smith 
et al., 1998). Many species reach the northern limit of their range in 

0269-749I /S - see front matter Crown Copyright o 2011 Published by Elsevier Lid. All rights reservt'd. 
doi: I0.1016/ j.envpol.20I1.02.032 
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the lower Great Lakes Basin, with 40 of Canada's 53 freshwater 
mussels species found in this area (Metcalfe-Smith et al .. 1998). Of 
particular concern is that the range of eight Canadian mussel 
species classified as federally endangered are limited to the heavily 
populated and road dense southern Ontario. However, it is 
unknown whether the contamination of mussel habitats by chlo
ride will affect the mussels, particularly their sensitive early life 
stages. The parasitic larvae of freshwater mussels, called glochidia. 
are released from the brooding chambers ,(marsupia) in the 
female's gills into the water column in order to make contact with 
fish hosts. In Canada, most glochidia are released between May and 
October, depending upon species specific temperature cues for 
release. Fortunately, the typical release period does not coincide 
with the seasonal influx of chloride associated with snowmelt 
runoff, but the steady increase in baseline chloride levels along 
with periodic summer chloride pulses from stormwater runoff and 
groundwater upwelling (Howard and Haynes, 1993; Kincaid and 
Findlay, 2009) may pose a risk to this imperiled, but ecologically 
significant group of animals. 

This study examined acute sodium chloride (NaCl) toxicity in 
glochidia and compared median effective concentrations {EC50s) to 
chloride concentrations in the mussel's natural habitat. Specifically, 
sensitivity was determined for five species of mussels, three of 
which are designated as federally endangered in Canada. Toxicity 
tests with glochidia and NaCl were conducted in both standard 
reconstituted waters and natural waters. Reconstituted water 
exposures were used to determine the sensitivity of glochidia to 
chloride in relation to other aquatic organisms and the effect of 
water hardness on chloride toxicity. Natural water exposures 
employed water collected from four southern Ontario rivers that 
support diverse mussel populations (9-34 species). The aim of the 
natural water exposures was to determine how glochidia would 
respond to an episodic pulse of chloride in their habitat. 

2. Materials and methods 

2.1. Mussel co/leceion and laboratory care 

Gravid female mussels were collected from stre.ims and nvers m southern 
Ont.trio. The period or gr.1v1dity varied with species such that Lampsilis si/iquoidea 
(Barnes 1823) (f.itmuckel) and Lampsilis cardium (Rafinesque 1820} (plain pocket• 
book) were collected in M.iy. Lampsi/is fasciola fRafinesque 1820) (wavy-rayed 
lampmussel) in mid-July. and Epioblasma roru1osa rangiana (Lea 1838) (northern 
rifOeshell) and Ptychobranchus fascio/aris (Rafinesque 1820) (kidneyshell) ,n e.irly 
September. The endangered L fascio1a. P. fascrolaris and f corulosa rangiana were 
collected under Canadi.in Species .it Risk Permits (SECT 08 SCI 007. SECT 73 SARA 
C&A 09-012). Because the avallab1lity or gravid females varied each ye.tr. toxicity 
tests were conducted over two field seasons (2008-2009). In ,1dd111on, acute chlo 
ride sensitivity of L siliquoidea glochidia w.is .issessed using gravid females collected 
from rwo di!Terent w.ilersheds (one in each of 2008 and 2009) and toxicity tests 
with Lfasciola were also conducted in both years but using different gravid females 
collected from the same field site. Although mussels for this scudy were collected in 
Ontario, all species examined are .ilso found in the U.S. (Parmalee and Bogan. 1998). 

Gravid mussels were held at the University or Guelph's Aqua lab facihty .ind 
maintained in ,1 flow-through system with well w.iter held at lO ¼ 2 'C (to prevent 
the glochidia rele.ise). Mussels were fed approximately 1.2 , 1010 algae cells per 
mussel per day with a commercial shellfish diet (Instant Algae Shellfish Diel 1800• . 
Richmond Hill, ON). Glochidia for testing were collected by nushing the marsup1a 
(i.e .. brooding chambers) with a water-filled syringe. The viability of each mussel"s 
glochidi,1 was assessed { described below) pnor to use. Prior to initiating an expo
sure. glochidia collected from gravid mussels held at lO •c. were gr.idually 
(over 2-3 h) acclimated to the exposure temper.iture (21 ·q through d1lu11ons with 
room temperature reconstituted w.iter. Gloch1dia were pooled from a minimum of 
three gravid females for each experiment. For the endangered species, glochidia 
were only collected from one marsupium gill. and e.ich mussel was returned 10 the 
location from which they were collected to facilit.ite the release or remainmg 
glochidi,1 in their natural habitat. 

2.2. Toxicity cescing 

Acute toxicity tesrs with glochidia were modeled .ifter the American Society for 
Testing and M.iteri.ils' method for conducting toxicity tests with the e.irly life stages 

of freshwater mussels (ASTM. 2006i Bnefiy. the viability or glochidia were evaluated 
after exposure to w.iterborne contaminants. In order to p.irasitize fish. gloch1d1,1 
must be viable, which means they must be able to close their v.ilves and clamp down 
on a fish's gill in order lo encyst. Glochidia v.ability (i.e .. abihty to close valves) was 
assessed prior to exposure and after 24 h of exposure in a sub-s.imple (100- 200) of 
the glochidia (500- 1000) through the addition or a saturated salt solution (NaCl 
240gl 1). Viability was calculated using the following equation: Percent 
Viability - 100 x (Number of closed glochidia after NaCl addition - Number or 
closed glochidi,1 before NaCl addilion)/(Number or closed glochid1a after NaCl 
addition+ Number of open glochidi,1 after N.iCI addition). Results are expressed as 
(chloride) effective median concentr.itions (EC50) rather than median Jeth.ii 
concentrations (LC50). but as they are obhgalory parasites. for practical purposes 
non-viable glochidia should be considered 'dead' bec.iuse they would be unable to 
attach to a host fish .ind complete their life cycle. 

The ASlM (2006) method indicates that glochidi,1 control survival remam above 
901. Therefore, for toxicity tests conducted in reconstituted water, pre-exposure 
(t 0) and post-exposure (r - 24 h ) control survival (i.e. viability) were determined. 
In .iddition, for toxicity tests conducted m natural w.ilers, 24 h co<ltrol survival in 
e.ich river water (without salt augmentation) was determined. 

An aqueous stock made from certified ACS grade (Fisher Scientific) sodium 
chloride (N.tCI) w.is used to create exposure solutions. Waters (reconstituted or 
field-collected) were spiked with NaCl (nomm.il. 0-IOg NaCl L 1) and held in the 
dark at 4 "C for 48 h before initiation of .in exposure. Exposures were conducted in 
250 ml glass beakers. under ,1 16·8 light:dark cycle .it 21 ± 2 •c. Water qu.ility 
including dissolved oxygen (DO), pH, alk.1hn1ty. dissolved organic carbon (DOq 
water hardness as well as the concentration or major ions (N.i, K. Ca) and tr.ice 
metals were assessed .it exposure initiation. DO. pH and Cl were also measured upon 
completion of an exposure. Waler analysis was conducted by the Canadian N.itional 
Laboratory for Environmental Testing (Environment Canada. Burlington, ON~ 
Chloride was measured by Ion Chromatography (detection hmit (DL) 0.02 mg L 1 ~ 
Me.in chloride recovery w.is 100.4:i: (STD O 36) using the National Water Research 
lnstitute's (NWRI) certified reference m.itenal ION-915. Metals, including copper. 
were measured by ICP-SFMS (copper DL 0.02 pgL - 1). Mean copper recovery was 
100% (STD 0.16) using the Nation.ii Research Council of Canada's certified reference 
material SLRS-4. DOC (DL 0.1 mg L 1) was measured by a UV Persulfate Total Organic 
Carbon Analyzer. Mean DOC recovery was 95.51 (STD 0.2 ) using NWRl's certified 
reference material WlNN-02. Major ions (e.g. potassium. DL 0.01 mg L 1) were 
analyzed by Atomic Absorption Spectrometry. Me.in pot.isSium recovery was 99.41: 
(STD 0.4) using VHG Labs (New Hampshire) certified reference matenal QWSMIN. 
Glassware w.is acid washed with 101: nitric acid (Reagent Gr.ide, Fisher Scientific) 
prior to use and solutions were m.ide with Millipore™ w.iter. 

2.3. Chloride sensitivity in reconseirured wacer:s 

A series of toxicity tests were conducted with NaCl and reconstituted waters 
(ASTM, 2003). For e.ich species studied at least one acute toxicity test was conducted 
in moderately-hard reconstituted water (95-115 mg CaC03 L 1 ). In addition, a series 
of exposures were conducted in reconstituted waters of varying hardness (range 
47- 322 mg C,1C03 L 1) using L sitiquoidea glochidia. 

2.4. Chloride sensirivity in natural warers 

A series or toxicity tests were conducted with water collected from four 
significant mussel h.tb11.11s in southern Ontario (T.ible I). River water {10 L) w.is 
collected just below the surface where the water was visibly flowing. Water samples 
were held 1n the d.trkat4 C until used in .in exposure (maximum one week ~ Acute 
exposures 1n NaCl-spiked natural waters were conducted with L fascia/a glochidia .is 
described above. 

In addition 10 the Lfasciola n.itur.il w.iter exposures • .inother natural w,11er test 
w.is conducted with P. fasciotoris glochidia. Unlike the other species ex.immed which 
release free glochidia, I'. fasciotaris produces conglutinates. These small packets of 
glochidia ( IOO 200) resemble fish prey and serve 10 enh.ince infection or host fish. 
Two int.tel conglutmates were used m e.ich replic.ite test concentration. One 
conglutinate was opened (by gently tearing c.ising with fine forceps) after 24 h and 
the other after 48 h or exposure to assess the viability of the encased glochidia t24 h 
data shown). Because the number or conglutin.ites was limited, .in exposure with 
chloride-spiked natural water w.is selected as the most ecologically relevant test to 
conduct with this endangered species. 

2.5. Staeisrical analysis 

Chloride EC50s and EC20s were determined by Probit Analysis (Statistical 
Package for the Social Sciences (SPSS)) version 11.0 using measured chloride 
concentrations .ind presented with 951 confidence intervals (Cl)(e.g. EC50 (95% CJi 
ECSOs and EC20s were considered 10 be significantly different when their 95% Cl did 
not overlap (Environment Canada. 2005). Line.tr regression analysis was conducted 
(S1gmaS1a1 version 3.2) 10 examine the relationship between water hardness and 
chloride toxicity (EC50s). Note: Although EC50s and EC20s .ire reported with respect 
10 the chloride component or NaCl. no .ittempt w.is m.ide to determine the toxic 
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Table 1 
Summary of selected water chemistry• parameters for four Canadian rivers used in acute sodium chlonde exposures with Lampsilis fasciola glochidia. along with pre-exposure 
( t w O) viability, and post-exposure (t 24 h) reconstituted water and un-spiked river water control survival. 

Water sourceb Chloride Potassium Copper DOC ?H Water % Viability, % Viability % Viability 
(mgl 1

) (mgl 1
) (pgl ' ) (mgl 1) hardness r- o reconstituted river water, 

(mg CaC03 L 1
) water. r - 24 r - 24 h 

Sydenham River 34.1 4.6 6.0 4.5 8.25 292 91.5 91.7 92.8 
Grand River 66.8 3.3 4.9 6.2 8.62 278 91.5 91.7 89.1 
Maitland River 57.4 5.8 5.6 6.7 8.32 322 91.0 {17.1 85.1 
Thames River 75.2 4.7 4.9 4.4 8.29 306 91.0 87.1 78.1 

• Measured chloride. potassium. copper. dissolved organic carbon (DOC). pH. and water hardness values represent background concentrations in un-spiked river water. 
~ Rivers located in Ontario, Canada. 

mode o( action of NaCl in glorhidia, thererore this study cannot distinguish whether 
glochid,a are responding to the chloride ion or the sodium ion. 

2.6. Chloride concentrations and mussel distribution data in southern Ontario 

To assess the potential threat that chloride poses 10 freshwater mussels. the 
chloride levels tn key mussel habitats in southern Ontario were examined. In 
Ontario. watersheds are managed locally by Conserva1ion Authorities. The Cana
dian Department of Fisheries and Oceans has produced distribution lists of 
endangered mussels and fish species for each Conservation Authority (CA). 
Therefore, mussel d1s1ribu11on data and chloride concentrations are presented 
according to CA. Four CAs were selected for in-depth analysis of field-measured 
chloride levels and labordlory toxicity tests with waters from these habitats. The 
CAs selected along with their main mussel habitat (i.e. river) were the Grand River 
CA (Grand River), St. Clair Region CA (Sydenham River). Maitland Valley CA 
(Maitland River). and Upper Thames River and Lower Thames Valley CAs (Thames 
River). For the purposes of this summary. data from the Upper and Lower Thames 
CAs were combined. Chloride concentrations measured from 1998 to 2008 at 105 
sites across the CAs were determined by the (Ontario) ProvinC1al Water Quality 
Monitoring Network (PWQMN) and provided by the Ontario Ministry of the 
Environment (PWQMN, 2009). · 

Individual chlonde concentrations at each site were averaged over time. These 
'site averages' were then averaged to determine an overall mean for each CA, 
referred herein to as a "CA Mean". Sire averages, rather than individual readings 
were used 10 calculate each CA Mean to prevent skewing of the mean by differ
ences in sampling frequency or extreme readings. The 'CA Range· demonstrates the 
maximum and minimum individual chloride concentrations across the CA over the 
10 years examined. The number of endangered mussel species reported for each CA 
was obtained from Canadian Department of Fisheries and Oceans ( DFO) maps 
(OFO. 2010). 

3. Results 

3.1. Chloride sensitivity in reconstituted waters 

Glochidia control survival (24 h) for the four mussel species 
employed in NaCl exposures with moderately-hard reconstituted 
water is presented in Table 2. With one exception (L siliquoidea. 
2008), all tests met the ASTM (2006) requirement of less than 
10% drop in control survival. The 24 h chloride ECSOs ranged 
from 113 mg Cl L- 1 for L fascia/a (2008) to 1430 mg Cl L 1 for 

Table2 
Pre-exposure ll • 0) v1ab1hty and post-exposure (r = 24 h) control survival for 
freshwater mussel glochidia as well as observed 24 h chloride EC50s (95% confi
dence intervals) from sodium chloride exposures conducted in reconstituted water. 

Mussel species % Viability % Viability EC50 (95% Cl) 
(r = O) (C = 24) ( mg Cl L 1

) 

IAmpsilis siliquoidea- (2008) 91.3 77.4 168 (135- 189) 
IAmpsilis siliquoidea ( 2009) 93.4 93.2 1430 (1350- 2953) 
Lampsilis cardium 91.1 88.3 817 (770- 869) 
Lampsilis fascialrl' (2008) 91.9 92.2 113 (63- 163) 
Lampsilis fasciola (2009) 93.8 91.4 285 ( 163- 451 ) 
Epioblasma coruloso rangiana 95.2 91.3 244 (230- 260) 

• Gravid L siliquoidea were collected from different water bodies in 2008 and 
2009. 

b Gravid L fasciola were collected from the same site in 2008 and 2009. 

L siliquoidea (2009) (Fig. 1 ). In addition to interspecific variation, 
L siliquoidea glochidia collected from different water bodies 
exhibited significantly different ECSOs. Those collected from 
Cox Creek (2008) produced an EC50 or 168 (135-198) mg Cl L- 1

• 

while those collected from the Maitland River (2009) produced an 
ECSO of 1430 (1350-2953) mg Cl L- 1• In contrast, both tests (2008, 
2009) of L fascia/a glochidia from a single field site produced 
relatively similar ECSOs (113 (63- 163). 285 (163-451) mg Cl L 1• 

respectively). 
A series or exposures with L si/iquoidea glochidia demonstrated 

that chloride sensitivity is influenced by water hardness (Table 3 ). A 
linear relationship between the 24 h chloride ECSOs and water 
hardness (r2 = 0.97) was observed for water hardness between 47 
and 172 mg CaC03 L - 1. but no further protection was afforded when 
hardness increased to 322 mg caco3 L 1. 

3.2. Chloride sensitivity in natural waters 

Control survival or L fascia/a glochidia in the field-collected 
waters was more variable (78- 93%) than in reconstituted water 
(87- 92%) (Table 1 ). The 24 h chloride EC50 values for L fascia/a 
glochidia were similar across the natural waters tested 
(1265- 1559 mg Cl L 1) (Table 4), but all were significantly higher 
than the ECSO (285 ( 163- 451) mg Cl L- 1) produced in reconstituted 
water with glochidia from the same gravid females. The 24 h 
natural water control survival for P. fasdalaris's conglutinate 
encased glochidia was 95,; and the EC50 was 3416 (3059 3835) 
mg Cl L- 1• 

• - ~--r 1~1;:. 0 4 .. 
..... 

E 
-:, 

' • 
... 

_., ,. -,41 
Ii 

Fig. t. Chloride EC50s (24 h) for glochidia (larvae) of four species of freshwater 
mussels. Exposures were conducted in reconstituted moderately-hard water 
(95- 115 mg CaCO, mg L 1 ). Error bars represent 95% confidence intervals around the 
ECSO. Asterisks indicate Canadian endangered species. Toxicity tests with Lampsilis 
siliquoidea and Lampsilis fasciola were conducted in both 2008 and 2009. L siliquoidea 
were collected from different water bodies. L fasciola were collected from the same 
field site both years. 
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T.lble 3 
Concentrations of chloride, potassium. and water hardness for reconstituted waters employed in acute sodium chloride exposures with Lamp$1l1,s1/1quo1dea glochidia as well 
the pre-exposure (1 = OJ viability. post-exposure (r = 24 h) control survival. and observed 24 h chloride ECSO. 

Reconstituted water Chloride Potassium Water hardness % Viability % Viability EC50 (95% Cl) 
(mgL 1) (mgL 1

) (mg CaC03 L 1) (r - o) (t - 24) (mg Cl L 1) 

Soft 1.8 1.0 47 
Moderately-hard 2.8 2.4 99 
Hard 5.5 4.7 172 
Very hard 8.9 9.4 322 

3.3. Chloride concentrations and mussel distribution in southern 
Ontario 

A summary of chloride concentrations in four rivers in southern 
Ontario, along with the number of mussels species found in each 
habitat is presented in Table 4. Water hardness for the selected 
rivers ranged from 278 to 322 mg CaCO3 L- 1• Although the range in 
mean chloride concentration was narrow (38- 58 mg Cl L 1), the 
range of individual measured chloride concentrations over the to 
years examined was much broader. covering 2- 1300 mg L - 1. 

4. Discussion 

4.1. Chloride sensitivity in reconstituted waters 

Acute toxicity testing in reconstituted water revealed that 
glochidia were sensitive to chloride. although significant inter
specific and in one case intraspecific variation was observed. The 
ECS0 values for free glochidia of the four mussel species tested 
ranged from 113 to 1430 mg Cl L - 1 (Fig. I). This 13 fold difference in 
chloride sensitivity between mussel species was not unlike the 
variation observed by Wang et al. (2007)( 12 fold for 9 species) and 
Gillis et al. (2008}(5 fold for 8 species} in the acute sensitivity of 
glochidia to copper. Although chloride toxicity data for glochidia is 
limited, NaCl has been used as a reference toxicant for glochidia 
toxicity tests. Bringolf et al. (2007) reported ECS0s from 0.55 to 
3.3 g NaCl L 1 (334- 2008 mg Cl L- 11 for five species of mussel 
glochidia, Valenti et al. (2007) reported EC50s from 2.68 to 3.08 g 
NaCl L 1 (1625-1868 mg Cl L- 1

) for three species. and finally Cope 
et al. (2008) reported EC50s of 2.0 and 2.7 g NaCl L- 1 

(1213- 1638 mg Cl L- 1) for L siliquoidea glochidia. In this study 
there also appears to be intraspec1fic variation in chloride sensi
tivity. Although Lfasciola collected from the same site (Grand River, 
ON) on two different occasions produced somewhat similar EC50s 
(113 and 285 mg Cl L 1). L siliquoidea glochidia from two separate 

T.tble4 

89.5 87.7 763 (523-1214) 
93.4 93.2 1430 {1350-1518) 
89.5 86.4 1962 {1447-2953) 
93.4 90.7 1870 {1595-2225) 

water bodies produced EC50s that varied by eight fold (Maitland 
River, 1430 mg L - 1; Cox Creek 168 mg L 1 ). Perhaps the discrepancy 
is simply due to the fact that one batch of glochidia was healthier 
(Maitland River. control survival 93.2%) than the other (Cox Creek, 
control survival 77.4%) or perhaps prior exposure or even acquired 
tolerance may alter the response of glochidia to contaminants. But 
regardless, these data indicate that mussels from different water 
bodies may respond differently to chloride. While this obseivation 
was only based on the chloride sensitivity of one mussel species 
from two watersheds, possible differences in contaminant sensi
tivity across watersheds should be considered when selecting 
gravid females for toxicity testing with glochidia. 

Even taking the variability between species into account, 
glochidia are still notably more sensitive to chloride than most 
previously tested aquatic organisms. While a full review of chloride 
toxicity in freshwater organisms is beyond the scope of this paper, 
Table 5 illustrates that compared to other groups, freshwater 
mussel laivae. were more sensitive to chloride. Particularly inter
esting is that some species of mussel glochidia (Fig. I ) experience 
chloride toxicity at a fraction of the concentration required to kill 
Daphnia (Mount et al., 1997; Harmon et al .. 2003), a standard test 
organism often used to assess the toxicity of chemicals and efflu
ents. Implications of this sensitivity for natural populations of 
freshwater mussels are discussed below. 

4.2. Effect of water hardness 

Water hardness had a significant effect on the sensitivity of 
glochidia to chloride. A two fold increase in the EC50 was observed 
when hardness increased from 47 to 99 mg CaCO3 L - 1, but further 
increases in hardness were less effective at protecting glochidia 
(Table 3). The ameliorating effect of water hardness on chloride 
toxicity has been previously documented. in fact the state of Iowa 
has recently (2009) updated water quality criteria for chloride to 
adjust for water hardness (Iowa Department of Natural Resources, 

Summary of chloride concentrations in four significant mussel habitats in southern Ontario, the total number of mussel species and species at risk found in each habitat. as well 
n the observed 24 h chloride ECSOs and EC20s for l.ampsilis faciola gloch1d1a m toxicity tests conducted with salt-spiked samples of those waters. 

Conservation authority CA mean chloride CA range chloride Observed ECSO Observed EC20 Total mussel Mussels species 
(mgL 1) (mgL 1) (mgl 1) (mgl 1) species at risk._b 

Grand River 53 (I), n - 45 2- 507 1313 (1239- 1394} 432 (365- 496) 25' 9 
St. Clair Region 42(14).n - 9 8 149 1559 (1338- 18241 403 (155 617 ) 34d 12 
Maitland Valley 38 (29). n - l 3 7- 212 1391 ( 1308- 1481} 261 ( 174- 342) 9• 2 
Upper Thames River & 58(38).n - 38 6 - 1300 1265 ( 1167- 1372) 153(34 2~8) 261 11 

LowerThames Valley 

Watersheds in Ontario are organized by Conservation Authority (CA). Chlonde data provided by the Ontario Ministry or the Environment (2009). Mean chloride values and 
ranges are for data collected from 1998 to 2008. Values reported as 'Mean· are rhe average of all s11e averages( repeated sampling at one site over time) for each CA. The number 
o( individual site averages used to determine a 'CA Mean· (with standard deviation) is reported as n. 

• Endangered species in Canada are designated by the Committee on the Status of Endangered Wlldhfe m Canada (COSEWIC. 2007). 
b Endangered species data. Department of Fisheries and Oceans. 2010. 
' Metcalfe-Smith et al.. 2000. 
d Jacques Whitford Environment L1 m1ted. 2004. 
' O.J. McColdrick. J.L Metcalfe-Smith. Environment Canada. Burlington. ON. Canada. unpublished data. 
' Morris and Edwards. 2007. 
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Tables 
Acute toxicity of chloride (LC50s or EC50s) to Vanous aquatic organisms illustrating the range o( previously reported• sensitivities for each group. 

T.txonomic 
Group 

Species Exposure LCSO (mg Cl L 1) Reference 
duration ( h) 

Molluscs Glochtd1ab (4 species) 24 
Glochidia• rs species) 24 
Gloch1d1a• (3 species) 24 
Glochidia• ( 1 species) 24 
Physa sp. (snatl) 96 

Cladocerans Daphnia ambigua 48 
Daphnia magna 48 

Amphibians Ambystoma maculatum (larvae) 96 
Bufo americanus (larvae) 96 

Fish Pimephates promelas 96 
Fundulus kansae 96 

• Data were hm1ted to peer-reviewed publications. 
• Free glochidia (i.e. not encased in conglutinates). 

2009). The protection provided by hard water is beneficial for the 
freshwater mussels of southern Ontario as many key mussel 
habitats have very hard water (Table I). 

4.3. Chloride sensitivity in natural waters 

L fasciola glochidia were significantly less sensitive to salt in 
natural water than in reconstituted water. Some of the discrepancy 
can be explained by difference in water hardness because all of the 
natural waters tested were much harder (278- 322 mg caco3 L 1) 

than the moderately-hard reconstituted water ( 100 CaC03 L 1) 

used in the L fascia/a exposures. However, the four fold difference 
in ECSOs is much larger than would be expected based solely on the 
difference in hardness because the L siliquoidea exposures with 
a similar increase ( 100- 322 mg CaC03 L _,) produced less than 
a 30% difference in the chloride ECSO. These data suggest that in 
addition to the protection provided by elevated water hardness that 
other water chemistry factors contributed to the reduced toxicity of 
chloride in natural waters. 

The EC50 (3416 mg Cl L- ') of conglutinate encased P. fasciolaris 
glochidia exposed to the salt-augmented water of the Grand River is 
nearly three times that of Lfasciola glochidia in the same water. This 
could simply be another example of intraspecific variation in 
glochidia contaminant sensitivity, or it could indicate that the life 
history strategy of encasing glochidia in conglutinates not only 
facilitates host transfer, but may also provide protection for the 
encased glochidia from chloride and potentially other ionic water
borne contaminants. For the current study it is not possible to 
determine the reason for the higher EC50 in conglutinate encased 
glochidia, although a previous study demonstrated that P.fasciolaris 
conglutinate encased glochidia were four fold less sensitive to copper 
than glochidia released from their conglutinate (Gillis et al., 2008). 

The advantage of using reconstituted waters in toxicity tests is 
that they provide consistency and permit comparison between 
studies and between species: the disadvantage is that ECSOs 
produced in reconstituted water may not necessarily predict how 
an organism will respond to that contaminant in its natural envi• 
ronment. On the other hand, one disadvantage of natural water 
exposures is that other contaminants may be present which can 
contribute to toxicity. Perhaps the variable (78- 93%) control 
survival in the natural waters examined was due to other 
contaminants. One such contaminant of concern is potassium 
which is much more toxic than chloride. Imlay (1973) observed that 
only 2 of 10 rivers in the United States with potassium concentra
tions greater than 4 mg L - 1 supported freshwater mussels, whereas 
28 of39 rivers with levels less than 4 mg L I were found to support 

113-1430 Current study 
334-2008 Bringolf et al. (2007) 
1625-1868 V.1lenti et al. (2007) 
1213-1638 Cope et al. (2008) 
3257 Clemens and Jones ( 1954) 

1213 Harmon et al. (2003) 
2893 Mount et al. (1 997) 

1178 Collins and Russell (2009} 
3926 Collins and Russell (2009) 

3876 Mo um et al. ( 1997) 
9706 Clemens and Jones ( t 954) 

mussels. All four natural waters tested were at or near this apparent 
threshold (Table 1 ). Moreover, preliminary data (Gillis unpub
lished) indicate that glochidia are sensitivity to potassium 
(L Jasciola 24 h moderately-hard reconstituted water LC50, 
10 mg KL - 1 ). The potential effect of elevated potassium on fresh• 
water mussel recovery requires further study especially because 
potassium chloride is currently being used as an alternative to 
sodium chloride for winter road maintenance (Evans and Frick, 
2001 ). There have also been concerns that in some water bodies 
copper may be negatively impacting freshwater mussels (March 
et al.. 2007; Ward et al., 2007). Background copper levels in the 
natural waters tested ranged from 5 to 6 µg L _, (Table 1 ), but 
considering the level of DOC in these waters (>4 mg C L- 1) it is 
unlikely that copper contributed to the observed toxicity (Gillis 
et al., 2010: Wang et al., 2009). Unfortunately no comment can be 
made on the potential contribution of organic contaminants (such 
as pesticides) to the variation in control survival because these 
water samples were not analyzed for organics. 

4.4. Implications for native populations of mussels 

The rivers and streams of the lower Great Lakes Basin contain 
the richest assemblage of freshwater mussels in Canada (Metcalfe• 
Smith et al.. 1998). After surveying historic (pre-1960) and more 
recent (up to 1996) mussel distribution data for southern Ontario. 
Metcalfe-Smith et al. (1998) concluded that significant species 
losses (15-30%) had already occurred, thereby verifying that the 
freshwater mussel decline documented in the U.S. (Neves et al., 
1997) is also occurring in Canada. Although, many factors from 
exotic species to habitat loss (Williams et al., 1993; Bogan. 1993; 
Gillis and Mackie, 1994) are thought to have contributed to the 
decline of freshwater mussels, the role of waterborne contaminants 
remains uncertain. The chloride levels in the mussel habitats 
examined along with the heightened sensitivity of glochidia to NaCl 
suggest that chloride may in fact be impacting freshwater mussels 
in the lower Great Lake Basin. Even though the 'Mean' chloride 
concentrations ( 10- 50 mg Cl L - 1

) indicate that during the majority 
of the year, chloride levels are below the ECSO, there are many 
documented instances where chloride concentrations would be 
toxic to glochidia. Even considering the higher EC50s produced in 
field•collected water (1265- 1559 mg Cl L- 1), some rivers such as 
the Thames River, a habitat that supports eleven federally endan
gered species of mussels can exceed ( 1300 mg L - t) the level found 
to be toxic to 50% of the glochidia. 

Based on the results of this study, it is clear that even short-term 
spikes in chloride during the period of glochidia release would have 
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a negative impact on the successful reproduction of freshwater 
mussels. Fortunately for most species, timing appears to be in the 
glochidia's favor, because the largest chloride spikes typically 
coincide with snowmelt (PWQMN. 2009). months before glochidia 
are released into the water column. However, many mussel species 
are referred to as long term brooders. This means that glochidia are 
held in the marsupial gills throughout the winter and released the 
following spring (Barnhart et al .. 2008). Although there is evidence 
that brooding glochidia are less sensitive to waterborne copper 
than those released to the water column Uacobson et al., 1997). it is 
unknown whether brooding glochidia are affected by the chloride 
laden waters their mothers are exposed to in early spring. While 
glochidia are only present in the water column during the spring 
and summer months, juvenile mussels, which have also been 
shown to be sensitive to some waterborne contaminants (Wang 
et al., 2007) would be exposed to chloride throughout the year. 
Another potential and likely year-round source of chloride is 
contaminated groundwater (Kincaid and Findlay, 2009). Juvenile 
mussels, because they remain burrowed in the sediment for their 
first few years of life, would be most at risk from elevated chloride 
from groundwater upwelling. Although the present study exam
ined the potential risk of chloride toxicity in lotic habitats of 
freshwater mussels, urban basin analysis suggests the potential for 
chloride toxicity may be even greater in lentic habitats. Chloride 
contributes to densimetric stratification of receiving waters 
(Marsalek, 2003; Eyles and Meriano. 2010) which results in higher 
chloride concentrations just above the sediment-water interface in 
static or slow moving water bodies. Such stratification could 
exacerbate the risk of acute chloride toxicity for freshwater mussels 
living in embayments and lakes subjected to road salt runoff. 

s. Conclusion 

This study has demonstrated that compared to most other 
aquatic organisms that glochidia are very sensitive to chloride. It 
has also been demonstrated that increased water hardness and 
natural river water offer 'protection' from acute chloride toxicity. 
But even considering these ameliorating factors. the level of chlo
ride. likely from road salt runoff, in key mussel habitats in the lower 
Great Lakes Basin, may pose a threat to the successful reproduction 
and thus recovery of endangered freshwater mussels in this area. 
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Salinity in freshwater ecosystems has increased significantly at numerous 
locations throughout the world, and this increase often reflects the use or 
production of salts from road de-icing, mining/ oil and gas drilling activities, 
or agricultural production. When related to de-icing salts, highest salinity 
often occurs in winter when water temperature is often low relative to mean 
annual temperature at a site. Our study examined acute (96 h) responses to 
elevated salinity (NaO) concentrations at five to seven temperature treatments 
(5-25"Q for four mayfly species (Baetidae: Neocloeon triangulifer, Procloeon 
fragile; Heptageniidae: Mslccaffertium modestum; Leptophlebiidae: Leptophlebia 
cupida) that are widely distributed aero$ eastern North America Based on 
acute LC50s at 20'C, P. fragile was most sensitive (LCSO = 767 mg r 1, 

1447 µScm 1), followed by N. triangulifer (2755 mg 1- 1
, 5104 µSon- 1

), 

M. modestum (2760 mg I 1, 5118 µS cm 1
) and L. cupida (4588 mg i-1, 

8485 µScm- 1). Acute LC.SOs decreased as temperature increased forall four 
species (n • 5- 7, R2 """ 0.65- 0.88, p = 0.052- 0.002). Thus, acute salt toxicity 
is strongly temperature dependent for the mayfly species we tested, which 
suggests that brief periods of elevated salinity during cold seasons or in 
colder locations may be ecologically less toxic than predicted by standard 
20 or 25°C laboratory bioassays. 

This article is part of the theme issue 'Salt in freshwaters: causes, 
ecological consequences and future prospects'. 

1. Introduction 
Salinity in fresh waters is naturally variable, primarily reflecting differences 
in concentrations of dissolved inorganic cations calcium, magnesium and 
sodium, and anions carbonate, sulfate and chloride [1,2]. The differences in 
ion concentrations among fresh waters primarily reflect the weathering of soil 
and be-drock underlying a watershed, atmospheric deposition, and the 
evaporation- precipitation cycle. Sodium is generally less common than cal
cium and magnesium, and chloride is generally less common than carbonate 
or sulfate in natural waters. Elevated Na and Ct concentrations have been 
observed in effluents from wastewater treatment plants that reflect use 
of water softeners, table salt in the human diet, and disinfection before dis
charge (3,4], in wastewaters from some industrial, coal mining, and oil and 
gas production activities (5--7], in runoff and groundwater associated with 
various agricultural practices (8), and in road runoff following applications of 
de-icing products such as rock salt and anti-icing brines [9- 13]. Recent analyses 
of multi-year data have found that sodium and chloride concentrations in sur
face waters have been increasing over the last two to five decades, at multiple 
locations (e.g. (14- 18), and more recently (19- 21]). This increase in sodium 
and chloride is part of a worldwide trend for increasing salinity along 
with pH and alkalinity (22- 27), which was recently labelled the Freshwater Sal
inization Syndrome (28,29]. 

~ 2018 The Author(s) Published by the Pooya1 Sodety, AU rights reserved. 
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With these increases in ambient salinity, there has been 

renewed interest in the toxicity of salt in our aquatic ecosys• 
terns. Building on early toxicity tests (30), researchers have 
again begun examining salt toxicity by focusing on specific 
ions such as sodium, magnesium, chloride, carbonate, and 
sulfate (e.g. delivered as NaCl, MgC12, Na2S04) for a variety 
of aquatic algae (31), insects and other macroinvertebrates 
(32-411, mussels 142 46), zooplankton [47,481, amphibians 
(49,50), and fish (32,51- 53]. Other researchers have 
approached salt toxicity as a function of total salinity (as 
salt concentration or electrical conductivity), rather than as 
an ion-specific issue (e.g. [54- 57)). The challenge in both 
cases is general applicability of findings as it is well known 
that ion composition is important to overall salt toxicity 
(30,58-62). Additional references can be found in review 
articles (63-69]. Salt toxicity has been found to vary great)y 
among aquatic species, with recent data showing that some 
mayflies and juvenile mussels are among the most sensitive 
species tested (34,52,56,70). The combination of salt sensitivity 
and elevated ambient salinity suggests that, at least at times, salt 
may reach levels that may have a negative affect on aquatic 
organisms (10,31,71- 76]. 

There are two challenges in understanding the potential 
salinity toxicity under field conditions in colder climates 
where de-icing salts can increase salinity dramatically 
during snow /ice storms. First, most salt toxicity studies 
have been conducted at constant 17- 25 C, which are the 
recommended test temperatures for standard acute and 
chronic toxicity tests for many species, [77,78). However, in 
colder climates where de-icing salts are frequently used, 
water temperature can vary naturally across seasons, with 
winter lows of 0-lO'C versus summer highs of 20- 30'C 
(e.g. figure 1). In addition, there can be significant differences 
among years (e.g. an interannual range of rn•c or more; 
figure 1). It has been found that temperature can affect tox
icity of many chemicals {79- 86]. For most toxins and 
species, the relationship between temperature and toxicity 
is positive-increases in temperature result in increased 
toxicity (i.e. a lower LC50). Mayer & Ellersieck [80) summar
ized the relationship as a 10~c increase in temperature results 
in a two- to fourfold decrease in the LC50. Second, streams 
and rivers that exhibit a long<tenn increase in Na and Cl con
centrations also often exhibit a strong seasonal cycle that 
includes frequent, short-term snow and ice events when sal
inity can be many times greater than at base flow (figure 2) 
(87,88]. This is a sharp contrast to streams with little urbaniz
ation (e.g. figure I and (88]). Unfortunately, the magnitude 
and duration of these events are often not well quantified 
in the historic data because these data are primarily periodic 
grab samples while snow and ice events are better described 
with a continuously recording sensor. While the recent 
studies of salt toxicity have addressed the range of conditions 
needed to set regulatory limits [47,89), they have not included 
seasonal temperature variation as part of their analyses. 

This paper describes a series of experiments that exam• 
ine lethal responses of mayfly (Ephemeroptera) larvae in 
acute (96 h) exposures to elevated salinity (i.e. NaCl 
added to moderately hard source water) at five to seven 
different temperatures. The results show how understand
ing the experimental relationship between temperature 
and salt toxicity can provide important insight into the tox
icity of ambient salt concentrations, especially those 
originating from winter de-icing programmes. 

White Clay Creek 
25 ..-----------------, 

2008-2017 

0 ,t,.-~"",-----....,.--r----r---.------.---,-, 
40 ...--------------

1969-2017 

-'--------. ' 
' 

0 +---.----r--.--.--......----.----,r-' 
0 50 100 150 200 250 300 350 

Julian day 

Figure 1. long-term seasonal variation (date plotted as Julian day) in water 
temperature (mean daily from various continuous recorders, 2008- 2017) and 
chloride concentration (from grab samples, 1%9-2017) for White Clay Creek 
at the Stroud Water Research Center, 39°51'38.41" N, 75°47'01.96" W. 
Values greater than 20 mg Cl 1-1 are presumably evidence of local de-icing 
effom during winter. (Online version in colour.) 

2. Methods 
{a) Source water 
Water for all tests was collected from White Clay Creek at the 
Stroud Water Research Center (39'51'38.41" N, 75.47'01.96" W), 
Chester Co. Pennsylvania, a limestone-influenced, headwater 
stream that drains a 7 km2

, rural (less than 0.5% developed) 
watershed and is moderately hard (mean 97 mg CQ1 I 1

) with 
relatively low salinity (143.8 mg 1- 1, table 1). Seasonal patterns 
in temperature and chloride (as an indicator of de-icing salts 
affecting background salinity) from long-term data for White 
Clay Creek are shown in figure 1. The temperature treatments 
(see below) are representative of the range of conditions these 
lest mayfly populations have experienced for generations in 
While Clay Creek. In contrast, the relatively low salinity in the 
historic data suggests that these wild mayfly populations from 
White Clay Creek have not been exposed to sodium or chloride 
concentrations similar to those in our experimental treatments in 
the last 50 years. Background concentrations on four dates when 
water was collected for laboratory bioassays averaged 6 6 mg I 1 

for sodium and 12.3 mg 1- 1 for chloride (table 1). 
To provide context for laboratory results, field data were col

lected every 5 min (30 Mar 2017-1 May 2018) with a Decagon 
CJD.10 (electrical conductivity or specific conductance corrected 
to 25 C, temperature, depth) sensor in Rocky Run, First State 
National Historic Park, New Castle County, Delaware, USA 
(39 49'00.45~ N and 75 '33'02.84" W), which drains a highly urba
nized (603/o developed), 2 kmi watershed about 20 km from the 
Stroud Water Research Center. Salinity for Rocky Run was esti• 
mated from the conductivity : salinity relationship used in our 
experiments with White Clay Creek water, where salinity = 

II 
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Figure 2. Seasonal variation (from 30 March 2017 to 1 May 2018) in maximum daily salinity as conductivity (µ.S cm- 1
) and mg 1- 1, and maximum daily temp

erature (0
() for Rocky Run, First State National Historic Park, New Castle County, Delaware. (Online version in colour.) 

Table 1. Chemical characteristics of moderately hard water from White Clay Creek, PA used in acute toxicity tests in 2016. TDS, total dissolved salts. 

---- - - -- - -

date: 4 Apr 2016 16 Apr 2016 12 May 2016 5 June 2016 I 

time: 06.30 07.00 08.30 11.45 m@an I 

pH 7.7 8.2 

conductivity (µ.S cm - 1
) 238 232 

alkalinity (mg ,- 1
) 71.3 66.0 

hardness (mg cot I - 1
) 96 93 

ca2+ (mg 1- 1
) 23.9 23.9 

Mg1- (mg I 1
) 8.8 8.0 

K+ (mg I 1
) 2.0 1.6 

Na.,. (mg I 1
) 7.1 6.1 

Cl (mg I 1
) 13.0 12.1 

SO! (mg I 1
) 17.0 17.6 

TDS (mg I 1
) 139 160 

(electrical conductivity - 23.099)/1.844, where salinity is in 
mg ,- 1

, and electrical conductivity is in µScm- 1 at 2S·C. 

{b) Study species 
Mayflies were chosen for this study because Ephemeroptera are 
ecologically significant in most streams and rivers, and they are 
considered pollution sensitive and have historically played 
important roles in water quality monitoring programmes 
(90-92). We quantified acute responses to short-term (96 h) 
chloride exposures for four mayfly species that are common in 
White Clay Creek (where test species were collected) and 
widely distributed in eastern North America. Neoc/oeon trrnnguli
fer (McDunnough 1931) was until recently called Centroptilum 
triangulifer (93) _and before that Cloeon tria11gulifer (94]. It is a 

7.7 7.8 7.9 

239 241 238 

67.8 69.2 68.6 

97 100 97 

24.7 26.6 24.8 

8.6 8.2 8.4 

1.7 1.9 1.8 

6.5 6.5 6.6 

12.0 12.2 12.3 

17.S 17.2 17.3 

152 152 152.5 

parthenogenetic (dona!) mayfly species (95,96] that is most 
abundant during summer, when it has a relatively rapid 
larval development (egg hatch to adult in 25- 30 days at 
20 ·q. We worked with Stroud Water Research Center 
(SWRC) Clone wcc-2• , which occurs in low larval numbers 
during the winter, with minimal growth below 9.6°C. This 
specific done has also been recently used in a number of 
experiments examining the toxic effects of cadmium, mer
cury, selenium and zinc [97- 102], and chloride and sulfate 
salts [34,36,38- 40). Proc/oeon fragile (McDunnough 1923) was 
for many years called Centroptih1m fragile [94]. It is a sexual 
mayfly species that exhibits a life history similar to that of 
N. triangulifer except that it has a winter egg diapause. Mnccaf
fertium modestum (Banks, 1910) was long known as Stenonema 
modestum, but was recently reclassified (103). It i~ a sexual 
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Table 2, Acute (96 h) salinity toxicity (LCSO; geometric mean with 95% Cl) expressed as mg I 1 and µS cm - 1 for four mayfly species exposed to elevated NaCl in five to seven constant temperature (0
() treatments. m 

(1) 
C") -a 
:::, 
0 

~IIJlil)' 1mg I 1
) 

:TI 

N. tr/angulifer 9655 10462 6719 5101 2573 2755 364 :r 
(C 

(8751- 10 653) (9655- 11 337) (5541-8148) (4843-5373) 1389-17 017) (2018-3762) (171 - 773) ;:o 
P. fragile 6874 4115 3239 767 766 (1) 

0 
(4595- 10 284) (3111-5443) (1662-6312) (187- 3146) (748-784) (1) 

L cupida 10086 10152 10439 11908 8368 4588 3216 <" 
(1) 

(9037- 11 257) (9299- 11 083) (8551 - 12 743) (11 650- 12 172) (6955- 10 067) 13108- 6774) (1821-5678) c.. 

M. modestum 7236 5429 7792 7808 2760 1656 () 

(6005- 8719) (2442- 12 067) (5483- 11 075) (3742- 16 293) (1436-5303) (680-4035) 
(1) 
-, 

" electrical cond. (µS cm - 1) u,-

N. triangulifer 17 829 19 317 12414 9430 4788 5104 698 0 
(16161 - 19 668) (17 829- 20 929) (10 241-15 049) (8953-9932) (739 31 042) (3745 6958) (335 1453) 

3; 
C") 

P. fragile 12 700 7612 5997 1447 1435 
(1) 

w 
(8495- 18 986) (5759- 10 060) (3086- 11 656) (367-5707) (1402-1469) -....,.. 

L. cupida 18623 18744 19273 21983 15 454 8485 5955 ~ -(16 688-20 782) (17172 - 20461) (15 792- 23 522) (21 506- 22 470) (12 849- 18 587) (5754- 12 514) (3381-10 487) N 
0 

M. modestum 13366 10036 14393 14 425 5118 3081 
....,.. 
<O 

(11 096-16 102) (452S- 22 260) (10 133 20 444) (6923- 30 053) (2676- 9788) (1274- 7451) 

L8008l0l :tl{ B 'JOS' ·>J ·mo;1 '/!1/d 6Jo·6mqs11qnd,(J.iposwAorqlSJ II 
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species that exhibits a bivoltine or multivoltine ·life history at 
White Clay Creek, with larval development of about 80 days 
at 20'C. Leptophlebia c11pid11 (Say 1923) is a sexual mayfly species 
that exhibits a univoltine life history that begins with eggs 
hatching in mid-June and adult emergence the following April. 

(i) Experimental treatments 
We quantified acute responses of four mayfly species in short· 
term (96 h) exposures to elevated NaCl (A.C.S. reagent; J.T. 
Baker 33624-05). NaCl was chosen for these experiments because 
it represents 90-98% of the rock salt (halite) used for de-icing 
roads [104]. We conducted 100 temperature-specific acute tests 
(each test had one replicate of 20 individuals for each salinity 
treatment), with 20 newly hatched 1st instar larvae for N. triang11-
lifer, P. fmgile, L. c11pida or M. modest11m placed in a 30 ml beaker 
containing 15 ml of treatment solution. Newly hatched larvae 
were chosen because younger/smaller individuals are often 
more sensitive than older/larger individuals of the same species 
[55,105-107]. 

Each toxicity test had six treatments; a control (0 mg NaCl I 1 

added to White Clay water) and five elevated salinity treatments 
that represented a 50% dilution series (i.e. 412, 824, 1649, 3297, 
6594 mg NaCl I 1 added to White Clay water for N. triangulifer 
and P. fmgile, and 824, 1649, 3297, 6594, 13188 mg NaCl 1- 1 

added to White Clay water for L. c11pida and M. modestum). 
These were static (no renewal) experiments, conducted at five 
to seven constant ( ± OSC) temperature treatments (i.e. 10, 
12.5, 15, 20, 25'C for all species, with the addition of a 7.5'C treat
ment for M. modestum and 5 and 7.S'C treatments for 
N. trumgulifer and L. cupida). A diatom slurry (i.e. ca 20 µI of 
biofilm scrapings suspended in White Clay water) was provided 
as food in each test vessel for N. triang11/ifer and P. fragile. Food 
was not provided in L. cupida and M. modesfl1m tests. Four repli
cate tests were run for each temperature treatment. Photoperiod 
(light: dark) was 16: 8 h during the tests. Temperature in the 
rearing system was recorded every 5 min, and calibrated with a 
certified thermometer. Salinity across treatments was monitored 
with a calibrated conductivity meter. 

Mayfly response was reported as survivorship after 96 h, 
and summarized as the lethal salinity associated with 50% 
mortality (or LC50) estimated using the nonparametric 
trimmed-Spearman- Karber method [76,108] of test population 
at a specific temperature. The relationship between temperature 
and LCSO for each species was assessed with a simple linear 
regression of geometric means. Linear regressions were used 
because it was a simple assessment of the relationship between 
five to seven temperatu-.e treatments and salinity toxicity, and 
because regression slope was consistent across the temperature 
range, which facilitates interpretation and incorporation into 
regulatory standards. 

3. Results and discussion 

(a) lnterspecific differences in mayfly sensitivity 
to elevated salinity 

Control survival was greater than 90% in most of the acute 
toxicity tests reported for P. fragile, N. lriang111ifer and 
L. cupida, and those tests with slightly higher control 
mortality were stiU included in these analyses as their dose-
responses were similar to other tests. Survival was less than 
90% for many tests with M. modes/um (suggesting this species 
should be fed during 96 h tests), but the response to tempera
ture was similar to the other mayfly species and is included in 
this report. However, because of low control survival, the 
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Figure 3. Relative sensitivities for the mayflies N. triongulifer, P. fragile, 
M. modestum, and l. cupido based on LC50s (expressed as mg Cl 1- 1

, elec
tronic supplementary material, table S1) for 10 and 20' ( (table 2) plotted 
with fish, amphibian and invertebrate data included in fig. 3 from [52]. 

LCSOs for M. modestum should be used with caution w,til 
further verification. 

Mean LCSOs estimated by the nonparametric trimmed
Speannan- Karber method are expressed as salinity 
(mg 1- 1) and electrical conductance (µS cm 1

) in table 2. 
We prefer to compare toxicities among mayflies at 20"C 
because it appears in some mayfly species we have examined 
that 25-c is physiologically stressful, independent of the 
chemical stressor being evaluated. Based on acute LCSOs at 
2o·c, P. fmgile was most sensitive (LCSO = 767 mg 1 1, 1447 
µS cm - 1

), followed by N. lriangulifer (2755 mg i- 1, 5104 
µS cm 1) and M. modestum (2760 mg I 1, 5118 µS cm- 1

), 

and finally L. cupida (4588 mg I 1, 8485 µS cm 1
) (table 2). 

NaCl toxicity for N. triangulifer has been examined in earlier 
studies (34,36,39), but aU at 25'C. The acute LCSO for N. trian
gulifer at 25·c in our study was markedly lower than LC50 
we observed at 20''C as well as the LCSOs estimated by 
Soucek & Dickinson (34), Struewing el al. (36), and Soucek 
et al. (39). Our LC50s for 25-c for all four mayfly species 
were not out of line with LC50s from colder temperature 
treatments, and the temperature versus LCSO regressions 
fitted the data relatively well (see below), so we do not cur
rently have an explanation for differences observed among 
the studies of N. lriangulifer. When salinity was expressed 
as electrical conductivity (µS cm - i or mS cm - 1), the LCSOs 
we observed for the baetids P. fragile and N. triangulifer 
(1447- 5104 µS cm- 1

) were similar to those observed for the 
baetid Centroptilum sp. (1.8 5.6 mS cm- 1 in (59), and 10 
mS cm - t in (57]), and less than was observed for the baetid 
Cloeon sp. (21 mS cm I in (57]). 

Mayflies are generally considered poUution sensitive, 
and are important contributors to metrics used to assess pol
lution impacts (90-92). When we compared the LCSOs for 
our mayflies at 20' C (expressed as mgCll- 1, electronic sup· 
plementary material, table 51) relative to the acute LCSOs 
included in fig. 3 of (52), P. fragile was among the most sensi
tive species, M. modes/um and N. triangulifer was moderately 
sensitive (ca 25th percentile) and L. cupida was average (45th 
percentile) ( figure 3). Relative sensitivity for mayflies in our 
study would be even higher if we used LCSOs from the 
common test temperature of 2S·C (table 2}-P. fragile, N. lri• 
angulifer and M. modest11m would be among the most 
sensitive, and L. cupida would be moderately sensitive. 
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Figure 4. Simple linear regressions describing the relationship between temperature and acute salinity LCSOs for the mayflies L. cupida, N. triangu/ifer, M. modestum 
and P. fragile. 

Table 3. Simple linear regression results for figure 4 describing the relationship between temperature and acute salinity toxicity expressed as LC50 (geometric 
means, mg I 1). 

N. rriangulifer 7 0.002 

P. fragile 5 0.026 

l. cupida 7 0.011 

M. modestum 6 0.052 

Conversely, the mayflies in our study would not be con
sidered sensitive if we used LC50s from the lQ·C test 
temperature ( figure 3) We saw similar relative sensitivity 
when our study mayflies were compared to the mayflies 
and other macroinvertebrates presented in Wang et al. [70], 
and in the broader global survey of salinity sensitivity for 
mayflies and other macroinvertebrates in Kefford et al. [56]. 

The four mayfly species included in our study were not 
selected based on presumed or known pollution sensitivity. 
In fact, it is possible there are mayfly species that are as or 
more sensitive to elevated salinity than the species we exam
ined. Our data, in combination with other published 
observations such as Wang et al. [70] and Kefford et al. [56), 
support the general belief that mayflies as a group are 
relatively sensitive to elevated salinity, although the physio• 
logical mechanisms surrounding mayfly sensitivity to salt 
remain to be determined (109]. Cormier et al. [110] defined 
a maximum acute benchmark of 680µ.S cm 1 for salinity 
derived from field observations of occurrence for 142 
stream macroinvertebrate genera and annual chemistry 
data. While this hypothetical benchmark might not be 
directly comparable with our laboratory studies (Cormier 
et al. [110] eliminated several sites with high chloride), 
680 µ.S cm 1 (= 369 mg 1- 1 in our study) would appear to 
be over-protective for all species based on the LC50s at 5-
lO'C, and protective for N. triangulifer, M. modestum and 
L. cupida, and possibly P. fragile, based on the LC50s at 20 C. 

0.881 12 211.2 503.7 

0.850 9616.0 391.8 

0.756 13 851.5 - 402.2 

0.653 10 425.3 - 331.9 

The benchmark might not be protective for P. fragile and 
N. triangulifer based on the LC50s at 25'C. 

It is important to note that salinity toxicity is known to vary 
among salts and dilution waters tested [30,39,41,47,58- 61), so 
our toxicities for elevated salinity that is predominately 
NaCl must be used with caution when referring to other 
de-icing and anti icing salts such as MgCl2, CaC12, KCl or cal
cium magnesium acetate (CaMS2(CH3COO)6), to the 
'chemical cocktail' that characterizes the Freshwater Saliniza
tion Syndrome 129), or to ambient waters with natural 
salinities that are markedly lower or higher than in White 
Clay Creek (e.g. a soft-water stream or a limestone stream). 

(b) Changes in salinity toxicity in response 
to temperature 

The relationship between salinity toxicity and temperature is 
important because, in regions where de-icing salts are fre
quently used, water temperature can change significantly 
with seasons (figure 1). Moreover, salinity from de-icing 
efforts peaks following snow and ice events when stream 
temperature is often nearest its lowest level, and well below 
the 20 or 25' C temperature used in standard bioassays 
(figure 2). We observed a significant or nearly significant 
(n = 5 - 7, R2 = 0.65 0.88, p - 0.052- 0.002) decrease in tox
icity (i.e, acute LC50s increased) as temperature decreased 
for all four species (figure 4 and table 3). Based on the 

II 



R04554

Electronic Filing: Received, Clerk's Office 3/14/2019 

20000 

N. triangu/ifer at 5°C 10000 
~ 

E 15000 
" 

-
3 
?;> 

:~ 10000 0 
" 'O ::: 
0 

" .c. 
~ 5000 
"' 

N. triangulifer at 20°C 

7500 Cl) 

.§. 
~ :s 

5000 -; 
"' .c. 
~ 

"' 
2500 

0 0 

date 

Figure S. Plot showing mean 96 h LCSO for N. triangulifer at 5 and 20' C with sea~nal variation (from 30 March 2017 to 1 May 2018) in 96 h running salinity as 
conductivity {µS ,m- 1) and mg 1- 1

, and 96 h mean running daily temperature ("C) for Rocky Run, First State National Historic Park, New Castle County, Delaware, 
USA. (Online version in colour.) 

regression slopes, the rate of change was similar for P. fragile, 
M. modes/um and L. cupida. Their LCSOs decreased between 
332 and 402 mg 1- 1 for each 1 "C increase in temperature. The 
response for N. triangulifer was somewhat stronger and 
its LCSOs decreased 504 mg 1- 1 for each 1 C increase in temp
erature. The LCSOs for L. cupida and M. modes/um increased 
1.7- 1.9-fold for each l0°C decrease in temperature while the 
LCSOs for N. triangulifer and P. fragile increased 3.5- 3.6-fold 
for each lO'C decrease. This difference between L. cupida and 
M. modes/um versus P. fragile reflects the estimated LCSOs rela
tive to the rate of change per •c. The species with lowest LCSO 
(P. fragile) increased proportionally more per "C than species 
with higher LCSOs (L. cupida and M. modestum). The higher 
proportional change for N. triangulifer reflects a moderately 
low LCSO with a higher rate of change per ''C. Our results 
almost match the summarization by Mayer & Ellersieck [80) 
that a 10 ·c increase in temperature results in a two- to fourfold 
decrease in the LCSO. There are a few studies where reduced 
salt toxicity has been observed at lower versus higher tempera
ture [73,111,112), but the relationship between acute salt 
toxicity and temperature has not been quantified in a manner 
that can be applied to water quality criteria (table 3). 

To illustrate how the interaction between temperature 
and salinity toxicity provides important perspective to under
standing aquatic ecosystems receiving de-icing salts, we took 
the raw data used to generate figure 2 and calculated 96 h 
(i.e. the duration of the acute toxicity tests) running mean 
values for conductivity, salinity (from conductivity) and 
temperature (figure 5). We then added the LCSO for 
N. triangulifer at S' C and 20'C to figure 5. Based on the 
LCSO at 2ff'C, there were 21 dates that were preceded by 
96 h with an average salinity that exceeded the LCSO at 
20'C. In contrast, based on the LC50 at s·c (which is more 
representative of thermal conditions at the time of elevated 
salinity), there were only two dates that were preceded by 

96 h with an average salinity that exceeded the LCSO at 
s•c. Thus, accounting for lower salt toxicity for an acute 
exposure at low temperature can change one's perspective 
on the apparent toxicity of ambient conditions during 
winter. However, it is impartant to note that, even after 
accounting for lower toxicity at 5-lO' C, salinity in Rocky 
Run still appears to have been acutely toxic (i.e. >50% 
mortality in a 96 h period) for all four mayflies we 
examined. This suggests that elevated salinity (e.g. averaging 
9500- 11 500 mg I 1 for 96 h) during winter when snow and 
ice management programmes are being implemented may 
contribute to the overall impairment of the macroinvertebrate 
assemblage in Rocky Run, and probably other small urban 
streams that receive salt-laden runoff from roads, car parks 
and pavements. However, this is not to suggest that elevated 
(but not peak) salt concentrations during winter are not con
tributing to overall impairment. These non-peak exposures 
are more frequent (i.e. exposure time can be longer), and 
based on results for polar marine invertebrates, exposure 
time must be considered in the evaluation and interpretation 
of potential impact of toxicants at cold temperature [113,114]. 

(c) Regulatory and management implications 
of the relationship between salinity toxicity 
and temperature 

As salinization of freshwater ecosystems resulting from de
icing and anti-icing salts continues, the regulatory and 
management challenge for winter road maintenance pro
grammes will be to balance the need to protect public 
safety and reduce the economic costs of winter stonns with 
the need to protect environmental health and infrastructure 
integrity related to excess salt, and to address potential drink
ing water/public health related to increased dietary intake of 
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sodium [4,21,115,116). Our study found low temperature can 
reduce the frequency or intensity of salt-related toxic events 
expected based on winter de-icing activities that increase 
NaCl concentrations. But it also shows that NaCl concen
trations during winter can be so high that NaO-related 
toxic events may still occur even after accounting for low 
temperature. Our results can also be applied to other activi• 
ties that result in acute exposure to elevated salt. For 
example, spills or discharges of high salinity wastewaters 
such as oil and gas brine [6,7) may have more of an impact 
in summer, when both the stored wastewater and receiving 
stream water are seasonally warmer, than in winter, when 
both are cool. The negative relationship between tempera
ture and salt toxicity we observed highlights the potential 
importance in considering water temperature when inter
preting current environmental conditions or events, or setting 
regulatory standards for salinity or NaCl. 
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Abslract: The ions Na"", K<, Ca2
+, Mgi., Cl , SO/ , and HCO3 -,co/- (referred to in the present study as "major ions") are present 

in all freshwaters and physiologically required by aquatic organisms but can increase to harmful levels from a variety of anthropogenic 
activities. It is also known that the toxicities of major ion sahs can vary depending on the concentrations of other ions, and understanding 
these relationships is key to establishing appropriate environmental limits. The authors present a series of experiments with Ceriodaplmia 
d11bia to evaluate the acute toxicity of 12 major ion salts and to determine how toxicity of these salts varies as a function of background 
water chemistry. All salts except CaSO4 and CaCO3 were acutely toxic below saturation, with the lowest median lethal concentrations 
found for K salts. All IO salts that showed toxicity also showed some degree of reduced toxicity as the ionic content of the background 
water increased. Experiments that independently varied Ca:Mg ratio, Na:K ratio, Cl:SO4 ratio, and alkalinity/pH demonstrated that Ca 
concentration was the primary factor influencing the toxicities of Na and Mg salts. whereas the toxicities of K salts were primarily 
influenced by the concentration of Na. These experiments also indicated multiple mechanisms of toxicity and suggested important 
aspects of dosimetry: the toxicities of K, Mg, and Ca salts were best related to the chemical activity of the cation. whereas the toxicities of 
Na salts also reflected an influence of the anions and were well correlated with osmolarity. Understanding these relationships between 
major ion toxicity and background water chemistry should aid in the development of sensible risk-assessments and regulatory standards. 
E11viro11 Texico/ Chem 2016;35:3039-3057. Published 20 I 6 Wiley Periodicals Inc. on behalfof SETAC. This article is a US government 
work and, as such. is in the public domain in the United States of America. 

Keywords: Aquatic toxicology Major ions Ceriodaplmia dubin 

INTRODUCTION 

Inorganic ions generally present at the highest concentrations 
in freshwaters are Na+, K+, Ca2+, Mg2

• , Cl , SO} , and 
HCOJ -,co3 

2- (referred to as "major ions" herein) and are used 
to describe the basic chemistry of natural waters [I]. All have 
physiological roles and are actively regulated by aquatic orga
nisms [2] but can also cause toxicity when present in sufficient 
excess (3). Concentrations in natural waters are governed by a 
variety of atmospheric, geochemical, and biological processes [I]. 
but these natural concentrations can be greatly increased by a wide 
variety of anthropogenic influences, such as mineral mining, oil 
and gas extraction, irrigation, road deicing, water softening, and 
wastewaters from various industrial processes. 

A variety of studies have shown or implicated major ions as 
causes of aquatic toxicity in surface waters, with sources such as 
oil and/or gas production [4,5). irrigation return flows [6,7], 
mining [8,9], road salt [IO]. and industrial wastewater [I I]. In 
fact, toxicity identification studies on industrial and municipal 
effluents have shown major ions to be among the more common 
causes of effluent toxicity [12]. Field studies in Appalachian 
streams have also found associations between changes in 
macrobenthic communities and increased major ion concen• 
trations from mining activities [13-15]. 

This article includes online-only Supplemental Data. 
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Tox1c1ty mechanism Dose-response mode ling 

Understanding the aquatic hazards posed by increased major 
ion concentrations presents a number of challenges. First, 
concentrations of major ions cannot be manipulated individu
ally because charge balance demands that increased concen
trations of any ion be offset by equal and opposite charge from 
other ions, making it more difficult to infer the effects of 
individual ions. Second, the relative concentrations of major 
ions vary widely across watersheds and anthropogenic inpuls, 
and such differences are known to influence aquatic toxicity. 
For example. based on total salt concentration, a I: I mixture (by 
mass) of NaCl and CaCI~ has substantially lower acute toxicity 
to Ceriodaph11ia dubia than either salt alone [3), indicating that 
toxicity of this salt mixture is not simply additive. Third, the 
toxicity of a single salt can vary based on the characteristics of 
the water to which it is added, such as water hardness [16- 20) 
and, more specifically, Ca [21]. Although relationships between 
water hardness and the toxicity of various other chemicals are 
often attributed, explicitly or implicitly, to the Ca and Mg ions 
that comprise most hardness. more detailed sludies sometimes 
show that the concentrations of other ions covarying with 
hardness are playing important roles. For example, though 
"hardness" was long reported to inHucnce toxicity of metals 
such as copper, later research demonstrated more detailed roles 
of specific ions; this enhanced understanding was incorporated 
into a more refined toxicity model, the biotic ligand model (22]. 

In previous work, Mount et al. [3] approached the toxicity of 
major ion mixtures by developing a multivariate regression 
model based on a large number of acute toxicity tests conducted 
with many different combinations of major ion salts. The 
resulting models predict the survival of 3 test species, 
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cladocerans Ceriodaph11ia d11bia and Daph11ia magna, and the 
fathead minnow (Pimephales promelas) based on concentra
tions of the 7 major ions. Although this model represented a step 
forward in addressing the complexities of evaluating ion 
mixtures and showed effectiveness as a predictive tool [5,23), 
there are important aspects of major ion toxicity that were not 
fully addressed. Notable among these was that all of the ion 
solutions tested were created by adding ions to a single base 
water. This issue underlies the failure of the model to represent 
some influences of background water chemistry on ion toxicity, 
such as the reduction of NaCl and Na2SO4 toxicity afforded 
by adding hardness within ranges common to natural 
waters I 16-21 ]. Other aspects of the interactions among the 
ions (e.g., independent vs additive toxicity) also are incom• 
pletely addressed by this regression model. 

The present study is the first of 3 articles that establish a better 
foundation for predicting the acute toxicity of elevated major 
ion concentrations to C. dubia. The present study describes a 
comprehensive study of the influence of background water 
chemistry that extends earlier work on hardness effects [ 16-21) to 
more water chemistry factors and to more major ion salts. 
Toxicities of major ion salts were evaluated using a wide range of 
dilution waters; some mimicked natural waters, while others 
were designed specifically to isolate different components of 
background water chemistry to better understand their roles in 
influencing major ion toxicity and thereby determine what is 
important to risk assessment of ions in natural systems. 

These experiments also allowed preliminary consideration 
of exposure metrics that more effectively describe major ion 
toxicity to C. dubia than total salt concentration. For example, 
are there different toxicity mechanisms among the salts that 
need to be addressed? Should the toxicity of a salt be related to 
an individual ion or both ions, and how should concentrations of 
multiple ions be combined? Should reductions in toxicity 
attributable to the formation of complexes between ions and to 
the general effects of high ion concentrations on chemical 
reactivity be addressed? 

The second article will present results of mixture tests with 
pairs of salts to more rigorously address the preceding ques
tions. The third will address how the information from the other 
articles can be incorporated into a mathematical model appli 
cable to any ion mixture and will test the predictions of that 
model for more complex mixtures relevant to field exposures. 

The acute toxicity to C. dubia was selected as the endpoint 
for these efforts because this is a widely distributed organism 
with considerable sensitivity to ions and for which it was 
practical to conduct the large number of tests needed to 
adequately address the multiple factors and interactions of 
interest. The knowledge gained from the present study with 
C. dubia supports more informed testing and model develop
ment for other endpoints and species, which are now under way 
and will be the subject of additional publications. When 
combined with the efforts of other investigators, this body of 
information will support better assessment of the risks of major 
ions to aquatic communities. 

MATERIALS AND METHODS 

Test water composition and stlldy design 

Twenty-six experiments were conducted on the acute 
toxicity of individual major ion sails to C. d11bia. Each 
experiment consisted of 3 to 8 simultaneous toxicity tests with 
different combinations of dilution waters and loxicants, for a 
total of 149 median lethal concentration (LC50) determinations. 
Test waters were developed from deionized water, sand-filtered 
and ultraviolet light-treated Lake Superior water (LSW), or a 
combination of both. Deionized water was produced from a 
Millipore Super-Q system configured as specified by the US 
Environmental Protection Agency (USEPA) (24). Lake Supe
rior water was obtained from an intake located offshore from our 
laboratory at 46.840 N, 92.004.'W; typical hardness and 
alkalinity arc 47 mg/L and 43 mg/L as CaCO3, respectively, 
with conductivity of 104 µSiem and pH approximately 7.5. The 
full ionic composition of LSW is provided in Table I. 

Table I. Composi1ion of dilution wa1ers 

Na K Ca Mg Cl SO4 
Dilution water description Abbreviation Base water (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

Lake Superior water LSW 1.62 0.60 14.0 2.92 I.SO 3.40 
Amended Lake Superior water ALSW LSW 6.48 I.SI 14.6 4.09 7.66 14.9 
l/3x strength ALSW 1/3x ALSW l/3x LSW 2.16 0.50 4.87 1.36 2.55 4.97 

(4.77)" (1.18)3 (4.87)" ( 1.36)" (5.04)" (7.88)" 
3x Slrength ALSW 3xALSW LSW 19.4 4.52 43.8 12.3 23.0 44.7 

(16.7)" (2.74)' (43.9)" (12.3)" ( l 9.0)" (46.0)" 
Moderately hard reconstituted water MHRW Deionized water 26.3 2.10 14.0 12.0 1.90 81.0 
One-third strength MHRW l/3xMHRW Deionized water 8.75 0.70 4.65 4.01 0.63 27.0 
One-eighth strength MHRW l/8xMHRW Deionized water 3.28 0.26 1.75 1.50 0.24 10.1 
ALSW wilh high Ca:Mg ratio High Ca:Mg 0.2l4x LSW 6.48 1.51 19.0 1.40 7.66 14.9 
ALSW with low Ca:Mg ratio Low Ca:Mg 0.2l4x LSW 6.48 1.51 3.00 I I.I 7.66 14.9 
ALSW wi1h high Cl:SO4 ratio High Cl:SO4 LSW 6.48 1.51 14.6 4.09 14.3 3.40 
ALSW wi1h low Cl:SO4 ratio Low Cl:SO4 LSW 6.48 1.51 14.6 4.09 I.SO 20.7 
ALSW with high Na:K ratio High Na:K 0.333x LSW 7.65 0.20 14.6 4.09 7.66 14.9 
ALSW wi1h low Na:K ratio Low Na:K 0.333x LSW 1.89 10.0 14.6 4.09 7.66 14.9 
ALSW with high alkalinity High Alk 0.233x LSW 28.3 1.51 14.6 4.09 7.66 14.9 
ALSW wilh low alkalinity Low Alk 0.233x LSW 28.3 1.51 14.6 4.09 7.66 14.9 
ALSW wilh varying Na LSW 1.62 I.SI 14.6 4.09 I.SO 14.9 

3.00 3.62 
10.0 14.4 
30.0 45.3 
100 153 
300 460 

"Parentheses denote estimated geometric average ion concentrations at designated hardness for selecled U.S. waters. 
ALSW = amended Lake Superior water: LSW = Lake Superior water: MHRW = moderately hard reconstiluled water. 

Alkalini1y Hardness 
(mg CaCOyL) (mg CaCOyl) 

43.0 47.0 
43.0 53.3 
14.3 17.8 

(14.4)" 
129 160 

( 125)" 
57.2 84.4 
19.I 28.1 
7.2 l0.6 

43.0 53.3 
43.0 53.3 
43.0 53.3 
43.0 53.3 
43.0 53.3 
43.0 53.3 
90.0 53.3 
10.0 53.3 
43.0 53.3 
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Some test waters were based on the commonly used 
reconstituted water formulas given by the USEPA (24) and 
originally proposed by Marking and Dawson (25), specifically 
the formula for "moderately hard reconstituted water" 
(MHRW), which was also used by Mount et al. (3). While 
commonly used, MHRW (and other reconstituted waters based 
on this formula) has a chemistry (Table l) that is atypical for 
surface waters of the United States: the Ca:Mg ratio is low, the 
Cl:SO4 ratio is very low, and the Na concentration is extremely 
high relative to hardness. The high Na concentration is a 
consequence of using NaHCO3 to impart alkalinity; in nature, 
alkalinity generally comes from dissolution of carbonate 
minerals of Ca and Mg, but these have solubilities and 
dissolution rates that are inconveniently low for water 
preparation in the laboratory. The low Ca:Mg and Cl:SO4 

ratios in MHRW are not a practical requirement, and the reason 
for their original selection is not clear. 

To design a dilution water with chemistry more like natural 
waters, we analyzed data from the US Geological Survey 
national stream water-quality monitoring networks [26). Data 
records were obtained for 425 sites in operation from 1983 to 
1992. Records (n = 32 895) were used that had I) measurements 
for all major ions, 2) a charge imbalanceofnomorethan 10%, 3) 
a hardness 2:; IO and :::;400 mg/I.. as CaCO3, and 4) pH no lower 
than 6.0. These data were subjected to regression analyses using 
Sigmaplot (vi 1.0; Systat Software) to establish relationships 
between log(hardness) and the logarithms of various other ion 
concentrations and ratios. A formula was then developed for an 
"amended Lake Superior water" (ALSW; Table I) consistent 
with these relationships. Salts were added to LSW to increase 
hardness to the estimated geometric average (53.3 mg CaCO:J 
L) in the US Geological Survey data for the alkalinity of LSW 
(43.0 mg CaCO3/L) and to increase other ions to average values 
for this hardness. Benefits of modifying LSW to create this test 
dilution water, rather than creating a completely synthetic water 
from deionized water, are that it provides alkalinity without 
having to dissolve carbonate salts or add excessive Na and that it 
will contain trace constituents from the source water that make 
the water more realistic and possibly beneficial to the test 
organisms. 

The present study was organized into 12 sets of I to 4 
experiments addressing different aspects of dilution water 
chemistry or experimental procedure. These sets of experiments 
and the toxicants that were tested are summarized in Table 2, 
and the chemistries of the various dilution waters are provided in 
Table I. The purpose and design of each experimental set were 
as follows. 

Sets J and 2: Effects of acclimation to dil11tio11 water. Some 
previous studies of the effect of dilution water on major ion 
toxicity to C. dubia used organisms that were cultured in the 
dilution water prior to testing [16- 20). This was not done 
routinely in the present study because the logistics involved in 
culturing organisms in so many different dilution waters 
(Table I) were prohibitive. However, because a preliminary 
comparison of NaCl toxicity in MHRW and MHRW diluted by 
a factor of 3 ( 1/3 x MHRW) showed much less of an impact of 
this dilution than the I x , 1/2 x , l /4 x , and 1/8x MHRW series 
tested by Elphick et al. [ 19), we conducted experiments to 
determine whether observed salt toxicity in waters more dilute 
than MHRW or ALSW varied significantly depending on 
whether the organisms were cultured in these dilute test waters 
or in the standard-strength water formulations. Initially, 
organisms from our primary culture (in Ix MHRW) were 
used to create secondary cultures in Ix MHRW, 1/3 x MHRW, 
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Ix ALSW. and l/3x ALSW, which were maintained for a 
minimum of 2 generations before being used in tests. The 
toxicities of NaCl and MgCl2 in l/3x MHRW and l/3x ALSW 
were simultaneously tested using the cultures from both the 
dilute water and the corresponding full-strength water (Table 2, 
set I). For NaCl, tests were also conducted in Ix ALSW using 
both the Ix ALSW and l/3x ALSW cultures. To further 
explore this issue, we conducted additional acclimation studies 
(Table 2, set 2) comparing the toxicity of several salts in l/8x 
MHRW using C. dubia cultured in MHRW and in 1/8 x MHRW 
(the same composition as the JO and 80 hardness waters in the 
Elphick et al. I 19] study). For NaCl, tests were also conducted in 
I x MHRW using both cultures. 

Set 3: Salt toxicity in MHRW versus Al.SW. Because ALSW 
was developed in response lo concerns about the composition of 
MHRW and because much existing ion toxicity information was 
conducted in MHRW or similar waters, comparative toxicities 
in these 2 waters were of interest. Therefore, a set of 
experiments (Table 2, set 3) compared the toxicity of all major 
ion salts in MHRW and ALSW, except for CaSO4 and CaCO3, 

for which preliminary experiments showed no toxicity at 
saturation in these waters. 

Set 4: Salt toxicity in differellt strengths of Al.SW. Natural 
waters vary widely in total ion concentration, the 10th and 90th 
percentiles in our analysis of US Geological Survey data being 
approximately 1.5 mEq/L and 16 mEq/L for the sum of major 
cations and anions. To determine the effect of varying overall 
ion concentrations, another set of experiments (Table 2, set 4) 
compared toxicities of 9 salts in dilution waters that had one
third and 3 times the ion concentrations of ALSW (1/3 x ALSW 
and 3x ALSW; Table I). We note that, in natural waters, 
average concentrations of the various ions do not vary exactly in 
proportion with total ion concentrations, so I /3 x ALSW and 3 x 
ALSW do not match our estimated field water averages at the 
same hardnesses, which are also provided in Table I for 
comparison purposes. We elected not to match the field 
chemistry so that all ions would be in the same proportions 
across the 1/3 x, I x, and 3 x ALSW series but the ion ratios 
would still be well within the ranges observed in the US 
Geological Survey data. 

The results of these tests were combined with separate data 
for 1 x ALSW (from set 3) to compare across a l/3x, I x , and 
3x ALSW dilution water series; for NaCl and Na2SO4 an 
additional experiment simultaneously tested this entire series to 
verify results. Preparation of 1/3 x ALSW was simply by 
dilution of ALSW with deionized water. Creating the 3x 
ALSW chemistry required dissolution of CaCO3 to provide 
higher alkalinity while maintaining the desired cation ratios, in 
addition to adding other more soluble salts. This was 
accomplished by adding the appropriate amounts of the various 
salts to LSW in a large graduated cylinder and bubbling CO2 gas 
through the solution until pH stabilized near 5.0 and all salts 
were dissolved. The solution was then aerated with ambient air 
until pH was approximately 7 .8. 

Sets 5 7: Effects of modifying specific ion ratios. Most 
previous work on the effects of dilution water chemistry on 
major ion toxicity to daphnids has focused on water 
hardness (16-20] as a generalized parameter without parsing 
the influence of other ions that covaried with the hardness, 
although Davies and Hall (21] did identify Ca as being more 
important than Mg for the effects of hardness on Na2SO4 
toxicity. Regarding other ions in dilution water, Soucek (17] 
reported an ameliorative effect of low concentrations of added 
NaCl on the toxicity of Na2SO4 to Hya/el/a azreca (allributed to 

the chloride requirements for this species) but no such effect on 
C. dubia. At higher NaCl concentrations, there was an 
exacerbation of Na2SO4 toxicity for both species, attributed 
to additive toxicity of the 2 salts. Soucek ct al. [ 18] also reported 
a small increase in apparent NaCl toxicity when Na2SO4 was 
added, again auributed to additive toxicity of the 2 salts. 

To more completely evaluate the influence of particular 
dilution water characteristics on the toxicity of major ion salts, 
we tested selected salts in ALSW modified to provide 
different ratios of certain ion pairs, based on the tails of the 
distributions of these ratios in our analysis of US Geological 
Survey data. Waters with high Ca:Mg (13.6 by mass) and low 
Ca:Mg (0.27) ratios (Table 2, set 5) were created by changing 
the salts added to LSW to achieve the target ratios without 
altering concentrations of any other ions in the water 
(Table I). Similar approaches were used to create waters 
with high and low Cl:SO4 ratios (4.2 and 0.072 by mass; 
Table 2, set 6) and high and low Na:K ratios (38 and 0.19 by 
mass; Table 2, set 7). Some of these waters required that LSW 
be initially diluted with deionized water to lower the 
concentrations of a target ion to its lowest value, followed 
by addition of salts to match the ALSW chemistry except for 
the ion pair being manipulated (Table I). Where required, the 
COraided dissolution ofCaCO3 was used to restore alkalinity 
to waters based on diluted LSW. 

Sets 8 and 9: Effects of manipulating a/kali11ity and pH. The 
effects of pH and alkalinity were evaluated in 2 ways. First, the 
alkalinity of ALSW was reduced to 10mg CaCO3'L and raised 
to 90 mg CaCO~ (resulting, respectively, in pHs of 7.3 7.5 
and 8.1-8.3; Table 2, set 8). Alkalinity was raised simply by 
adding NaHCO3, whereas it was lowered by diluting LSW and 
adding salts to restore all cations and Cl to their same values as 
in the high-alkalinity water, with SO4 replacing the alkalinity 
(Table I). Second, pH was reduced lo approximately 6.8 and 
raised to approximately 8.5 (Table 2, set 9) without altering 
alkalinity or other ions by bubbling the ALSW used in test 
solution preparation with air containing I% CO2 and 0% CO2, 

respectively, and enclosing test vessels in sealed chambers 
containing these same CO2 c.oncentrations (27]. 

Set JO: Effect of sodium 011 potassium toxicity. Based on the 
results of the tests contrasting MHRW and ALSW (set 3), we 
hypothesized that the toxicity of K salts was dependent on the 
Na concentration in the dilution water. To evaluate this 
hypothesis, the toxicity of KC! was tested in 6 different dilution 
waters with Na ranging from l .6·mg/L to 300 mg/I.. (Table 2, set 
10). Test waters were prepared by modifying the formulation of 
ALSW to have no added Na and Cl, then adding NaCl to achieve 
the desired levels of Na (Table I). 

Ser 11: Effects of time-dependent calcium precipitation. 
Testing of the toxicity of NaHCO3 and MgCO3 resulted in 
oversaturation of CaCO3 and possible loss of Ca from solution, 
which would affect toxicity given the established ameliorative 
effect of Ca. Although Ca was monitored in these tests, the 
sampling was too limited to precisely determine the Ca 
concentration to associate with the LC50. Therefore, an 
additional experiment was conducted to more thoroughly 
characterize the dependence of any Ca loss on time and test 
salt concentration. This was a 2 x 2 x 2 factorial experiment, 
the 3 factors being test salt (NaHCO3, MgCO~), dilution water 
(I x ALSW, 3 x ALSW), and solution age (freshly prepared vs 
aged for 48 h before introducing test organisms; Table 2, set 11 ). 
Extra replicate test cups were prepared to allow sampling of Ca 
at multiple times and treatment concentrations. This experiment . 
provided not only NaHCO3 and MgCO3 LC50s from tests that 
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were monitored better but also data with which to better estimate 
Ca concentrations at the LCS0 in other CO~/HCO3 salt tests. 

Set I 2: Toxicities of gl11co11ate salts and mam1itol. Charge 
balance requires including both cations and anions in any testing 
of ion toxicity, making it more difficult to infer the relative 
toxicities of the individual ions. In addition, results of other 
experiments in the present study led us to hypothesize that the 
toxicity of some salts might be related to their effect on the 
osmolarity of the test solution and thus on the osmotic gradient 
the organism experiences. To provide more information on the 
role of the individual cations, we tested the toxicity of the 
gluconate salts of Na, Ca, and Mg (Table 2, set 12). Gluconate is 
an organic ion that is not expected to be absorbed appreciably 
and, thus, should act only through its effect on osmotic potential 
or on charge gradients, providing an informative contrast to Cl, 
SO4, and HCOfCO3. This experiment also evaluated the 
toxicity of mannitol, a sugar alcohol also not expected to be 
appreciably absorbed, enabling us to manipulate the external 
osmolarity without adding any ions. NaCl was also included as a 
reference major ion salt. 

Toxicity test procedures 

Salts for all 12 combinations of the 4 major cations and 3 
major anions; gluconate salts of Na, Ca, and Mg; and mannitol 
were obtained from Sigma-Aldrich or Fisher Scientific. All 
chemicals were American Chemical Society reagent grade or 
better, with the exception of MgCO3 which was specified as 
meeting US Pharmacopeia requirements. The certificate of 
analysis for this salt was used to determine the ratio of MgCO3 

to total salt weight for computing nominal MgCO3 concen• 
trations. This certificate of analysis also specified the Ca content 
to be 0.73% of the Mg content, enough to appreciably affect the 
background Ca; this was used to adjust the nominal Ca 
background concentration for tests on the toxicity of MgCO1, 

Test organisms were <24-h-old C. dubia obtained from in
house cultures. Most test organisms were cultured in MHRW, 
but organisms for testing the effects of acclimation were also 
cultured in the dilution waters for the tests (for a least 2 wk prior 
to the tests); and some tests late in the present study were 
conducted with organisms cultured in ALSW after a switch of 
our culture to this water. The culture water for each toxicity test 
is indicated in Table 3. General culture procedures followed 
those described by the USEPA [24). 

Static 48-h toxicity tests were conducted in 30-mL plastic 
cups (Berry Plastics) filled with I0mL test solution and held in 
polystyrene boards with holes sized to the cups. These boards 
were floated in a temperature·controlled water bath with a glass 
sheet covering all test cups. Because preliminary studies 
indicated that the response curves for major ion salts were quite 
steep, we used closely spaced exposure concentrations, with 
each test concentration being approximately 80% of the next 
higher. Test solutions were prepared by combining the 
applicable salt and dilution water to achieve the highest test 
concentration (100%). From this, 2 additional solutions, 80% 
and 64%, were prepared by dilution of the first; then, each of 
these 3 solutions was serially diluted by 0.5x to produce a total 
of 9 to 12 exposure concentrations, plus a dilution water control. 
The highest salt concentration in each test varied according to its 
expected toxicity (based on a combination of preliminary 
testing, any preceding experiments, and literature values), but 
all tests used the same relative dilution spacing. Most 
experiments were structured to compare toxicity under 2 related 
conditions (e.g., high and low Ca:Mg); tests were assigned to 
experiments such that both conditions would be tested 

simultaneously for a particular salt, using the same preparation 
of dilution water and the same cohort of test organisms. 

All salts except CaCO3, MgCO3, and CaSO4 could be easily 
dissolved at concentrations high enough to cause mortality. For 
CaCO3 and MgCO3, the CO2 procedure in the description of set 
4 was used to dissolve the salts. After adjusting to pH 7.8, 
MgCO3 solutions so prepared were stable for 48 h at lethal 
concentrations, thereby allowing for testing as for other salts. 
However, a 15 mM (I 500 mg/L) CaCO3 solution dissolved in 
ALSW using CO2 showed substantial precipitation and settling 
once the pH was raised, with the total concentration being only 
6.5 mM at test start and dropping to 2.4 mM (2.2 mM dissolved) 
after 24 hand to 1.2 mM after 48 h, with no mortality observed. 
For CaSO4, consistent with the findings of Mount et al. [3), a 
saturated solution at 16.2 mM (2200 mg CaSO4'L) was not 
acutely toxic to C. dubia in MHRW or ALSW. Based on these 
results, no further testing was conducted with CaSO4 or CaCO3• 

Test cups were usually prepared in duplicate, but in a few 
tests with COfHCO3 salts more replicates were used to provide 
test solution for more monitoring of alkalinity or Ca than in 
other tests. Each cup received food in the form of 100 µL of a 
50:50 mixture of yeast, cereal leaves, and trout chow [24) and 
algae (Pseudokirchneriel/a subcapitata at 3.5 x 107 cells/mL). 
Food was added based on previous work indicating that it had 
minimal effect on toxicity of major ions [3] and to avoid 
possible stress. Test temperature was 25 ± I ' C with fluorescent 
lighting on a 16:8-h light: dark photoperiod. Five C. dubia 
neonates were added to each cup, and survival was determined 
after 24 h and 48 h of exposure; death was defined as no visible 
movement after gentle prodding and at least IO s of observation. 

Exposure monitoring 

Temperature was monitored daily in test cups from each 
simultaneous test and continuously in the surrounding water 
bath. Hardness and alkalinity of dilution waters in every test 
were measured by titration [28). For tests with MgCO3 and 
NaHCO3, alkalinity was also measured in the highest test 
concentration. Conductivity was used to verify that dilution of 
the salt solutions was done properly and was measured (model 
2052; Amber Science) in each treatment at the start of the 
exposure, in every treatment that had I 00% mortality after 24 h, 
and in all remaining treatments at 48 h. The pH was measured 
(PH 150 with A57 I 98 probe; Beckman Coulter) al the start of 
each test in the highest concentration and control (in all 
concentrations for tests with CO3/HCO3 salts), in every 
concentration that had 100% mortality at 24h, and in all 
remaining treatments at 48 h. Dissolved oxygen was measured 
(model 58; Yellow Springs Instruments) in the highest 
concentration and control at the start of the test, in the highest 
and lowest concentrations with I 00% mortality at 24 h, and in 2 
arbitrarily selected treatments at 48 h. 

Because of the large number of exposure treatments 
( ~ 1500), it was not practical to measure major ion concen
trations in every treatment. Instead, the analytical sampling 
program was structured with 2 primary purposes: I) to verify 
that the dilution waters and highest concentrations were 
prepared properly and 2) to verify the exposure concentrations 
near the LCS0. Accordingly, analytical samples were collected 
at the start of exposure from each dilution water and from the 
highest concentration of each salt in each dilution water. In 
addition, analytical samples were collected from each exposure 
series after 24 h in the lowest concentration with 100% mortality 
and at 48 h from the concentration nearest the LCS0. Beyond 
this routine sampling program, some tests included addittonal 
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Table 3. Resuhs of tests on the acute 1oxicity of major ion salts. gluconate sail~. and mannitol to Caiodaphnio dubio in various tests waters" 
I.,) 

5: 
-I>-

Se1 Tes1 Culture Tesl LC50 LC50 mg/L LC50mM Na K Ca Mg Cl SO4 Alk LC50 Osmol 
# Chemical Water Water Method (2:95% CL) (2:95% CL) mM mM mM mM mM mM meq/L pH µSiem mOsM 

~ 
NaCl MHRW 0.33x MHRW Midpoint 1860 (1740-1990) 31.8 (29.8-34.0) 32.2 0.02 0.116 0.16 31.8 0.28 0.38 7.40 3170 61.4 ~· 
NaCl MHRW MHRW Pmbit 2060 (2020-2490) 35.3 (34.5-42.6) 36.5 0.05 0.348 0.50 35.4 0.84 1.14 7.90 3500 70.1 

Na2SO4 MHRW 0.33x MHRW Midpoint 1860 (1730-2010) 13.1 (12.2-14.2) 26.6 0.02 0.116 0.16 0.02 13.4 0.38 7.60 2480 35.7 ~ 
~ Na2SO4 MHRW MHRW Probit 3060 (2810-3350) 215 (19.8-23.6) 44.2 0.05 0.348 0 ,50 0.05 22.4 1.14 8.00 3680 58.7 ~ 

NaCl ALSW ALSW Midpoint 1680 (1560-1790) 28.7 (26.8-30.7) 28.9 0.04 0.364 0.17 28,9 0.16 0.86 7,95 2980 56.1 fu NaCl ALSW 0.33x ALSW Probit 1S60 (1420-1720) 26.7 (24,4-29.4) 26.8 0.01 .0.121 0.06 26.8 0.05 0.29 7.55 2700 51.3 
NaCl 0.33x ALSW Q.33x ALSW Probit I 770 ( 1580-I 980) 30.2 (27.0-33.9) 30.3 001 0.121 0.06 30.3 0.05 0.29 7.55 3030 57,9 ~ NaCl 0.33x ALSW ALSW Probit 1940 (1780-2110) 33 2 (30.5-36.2) 33.5 0.04 0.364 0.17 :n.4 0.16 0 ,86 7.90 3180 64.5 i NaCl MHRW MHRW Probit 18IO (1680-1950) 31.0 (28.8--33.4) 32.1 0.05 0.348 0.50 31.0 0.84 1.14 8.00 3310 62.0 
NaCl 0.33x MHRW 0.33x MHRW Midpoint 1640 (!530--1760) 28 I (26.2- 30.1) 284 O.Q2 0.116 0.16 28.1 0 28 0.38 7.60 2990 54.4 :J ,:;-
NaCl 0.33x MHRW 0.33x MHRW Probit 1560 (1440--1710) 26.7 (24.6-29.2) 27.1 0.02 0.116 0.16 26.8 028 0.38 7.70 2770 51.9 'Tl NaCl MHRW 0.33x MHRW Probit 1480 (1340--1640) 25.3 (23 0--28.1) 25.7 0.02 0.116 0.16 25.4 028 0.38 7.70 2690 49.3 

MgCl2 0.33x ALSW 0.33x ALSW Probit 529 (457-612) 5.56 (4.80--6.43) 0.09 0.01 0.121 5.61 11.2 0.05 029 7.45 1230 15.9 s· 
MgCl2 ALSW 0.33x ALSW Probit 667 (556-8IO) 7.01 (5.84-8.51) 0.09 0.01 0.121 7 06 14.1 0.05 0.29 7.45 1510 19.7 CQ 
MgCl2 MHRW 0.33x MHRW Probit 305 (271-338) 3.20 (2.85-3.55) 0.38 0.02 0.116 3.37 6.42 0.28 038 7.55 813 10.2 
MgCl2 0.33x MHRW 0.33x MHRW Probit 312 (192-417) 3.28 (2.02-4.38) 0.38 0.02 0.116 344 6.57 0.28 0.38 7 60 835 10 3 ;:o 

(1) 
NaCl 0.l25x MHRW 0.l25x MHRW Midpoint 907 (828-993) 15.5 (14.2-17.0) 15.7 0.01 0.044 0.06 15.5 0.11 0.14 1.45 1750 31.0 (") 
NaCl 0.l25x MHRW MHRW Midpoim 1810 (1640--1990) 30.9 (28.1-34.0) 32.0 0.05 0.348 0.50 31.0 0.84 1.14 8.05 3260 61.9 (1) 
NaCl MHRW 0.125x MHRW Midpoint 1010 (940-1080) 17.2 (16.1-18.4) 17.3 0.01 0.044 0.06 17.2 0.1 I 0.14 7.35 1860 34.1 <" 
NaCl MHRW MHRW Probit 1710 (1580-1850) 29.3 (27.1-31.7) 30.4 0.05 0.348 0.50 29.4 0.84 1.14 8.05 3040 58.9 (1) 

MgCl2 0.125x MHRW 0.125x MHRW Probil 69 (53-90) 0.72 (0.56-0 95) 0.14 0.01 0.044 0.79 1.46 0.11 0.14 7.25 229 3.3 0.. 
~ 

MgCl2 MHRW 0.125x MHRW Probit 116 (94-202) 1.22 (0.99-2.12) 0.14 0.01 0.044 1.28 2.44 0.11 0 14 7.25 351 8.8 
() 

Na1SO, 0.125x MHRW 0.125x MHRW Midpoint 671 (613-734) 4.72 (4.32 5.17) 9 59 0.01 0.044 0.06 001 4.83 0.14 7.40 1070 14.2 (1) 
2 Na2SO4 MHRW 0.125x MHRW Midpoint 916 (829-1012) 6.45 (5.84-7.12) 13.0 O.QI 0.044 0.06 001 6.55 0.14 7.20 1360 18.8 

, 
-;,::;-

MgSO, 0.125x MHRW 0.125x MHRW Probit 160 (137-184) I 33 (1.14-1.53) 0.14 0.01 0.044 1.39 001 1.43 0.14 7.05 630 36 Cl)-
MgSO, MHRW 0.125x MHRW Probit 291 (264-321) 2.42 (2.19- 2.67) 0.14 0.01 0.044 2.48 0.01 2.52 014 7.20 978 5.2 

0 KCI 0.125x MHRW 0.125x MHRW Probit 177 (159-197) 2.37 (2.13-2.64) 0.14 2.38 0.044 0.06 2.38 0.11 0.14 7.40 389 5.9 
KCI MHRW 0.125x MHRW Midpoint 224 (204-245) 3.0 (2.74-3.29) 0.14 3.01 0.044 0.06 3.01 0 11 0.14 7.40 474 7.1 ::i:: 

ff 
NaHCO_, 0.125x MHRW 0.125x MHRW Midpoint 1070 (1000--1140) 12.7 (11.9-13.6) 12.9 0.01 0.044 0.06 o.oi 0.11 12.9 9.20 1110 23.8 (1) 

NaHCO_, MHRW 0.125x MHRW Midpoint IOOO (920-1090) 11.9 ( 10.9-13.0) 12.0 0.01 0.044 0.06 O.QI 0.11 12.0 9.15 1060 22.4 w 
CaCl1 0.125x MHRW 0.125x MHRW Midpoint 1670 (1570-1780) 15.1 (14.2-16.1) 0.14 0.01 15.1 0.06 30.2 0.11 0.14 6.90 2930 41.2 -...lo. 

CaCl2 MHRW 0.)25x MHRW Probit 1660 (1620-1940) 15.0 (14.6-17.5) 0.14 0.01 15.0 0.06 30.0 0.11 0.14 6.95 2920 40.9 ~ -KCI MHRW ALSW Probit 351 (321 384) 4.71 (4.31-5.15) 0.28 4.75 0.364 0.17 4,92 0.16 0.86 7.95 781 II.I 
I\) 
0 KCI MHRW MHRW Probit 464 (395- 568) 6.22 (5.30-7.62) I. 14 6.28 0.348 0.50 6.28 0.84 1.14 8.10 1140 15.7 _., 

CaCI~ MHRW ALSW Probit 1900 (1690--2170) 17.2 (15.2-19.5) 0.28 0.04 17.S 0.17 34.5 0.16 0.86 7.90 3220 46.9 <O 
CaCI~ MHRW MHRW Probit 1990 (1760-2260) 18.0 (15.9-20.4) 1.14 0.05 I 8.3 ·0.50 36.0 0.84 1.14 7.95 3250 50.3 
MgCli MHRW ALSW Probll 861 (759- 981) 9.04 (7.97-10.3) 0.28 0.04 0.364 9.21 18.3 0.16 0.86 7.85 1900 26.1 
MgClr MHRW MHRW Probit 733 (615 895} 7.70 (6.46-9.40) 1.14 0.05 0.348 8.19 15.4 0.84 1.14 7.95 1730 24.2 

0 
KiSO4 MHRW ALSW Midpoint 362 (339-386) 2.08 ( 1.95-2.22) 0.28 4.19 · 0.364 0.17 0.22 2.23 0.86 7.90 690 7.7 ?' 
K2SO, MHRW MHRW Midpoint 606 (557-659) 3.48 (3.20-3.78) 1.14 7.01 0.348 0.50 0.05 4.32 1.14 8.05 1150 13.2 3: 

Na1SO4 MHRW ALSW Midpoint 3410 (3150--3700) 24.0 (22.2-26.0) 48.3 0.04 0.364 0.17 0.22 24.18 0.86 7.90 4080 63.4 0 
C: 

3 Na1SO4 MHRW MHRW Midpoint 3260 (3060-3460) 22. 9 (21.5-24.4) 47.0 0.05 0.348 0.50 0.05 23.76 1.14 8.00 3970 62.2 :a 
~ 

(continued) !:. 
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Table 3. (Co111inued ) ~ ., 

Se1 Test Tesl 
~ 

Culture LC50 LC50 mg/L LC50 mM Na K Ca Mg Cl S04 Alk LC50 Osmol n 
=r 

# Chemical Water Water Method ( ,!'95% CL) (2;95% CL) mM mM mM mM mM mM meq/L pH µSiem mOsM " 3 

MgS04 MHRW ALSW Probit 2040 ( 1880-2230) 16.9 (15.6-18.5) 0.28 0.04 0.364 17.1 0.22 17:10 0.86 7.85 2240 25.2 
;;; 

MgS04 MHRW MHRW Prob11 1990 (1830-2180) 16.6 (15.2- 18.1) 1.14 0.05 0.348 17.1 0.05 17.4 1.14 8.00 2280 26.3 ~ 
" .., 
<>' 

KHCOJ MHRW ALSW Probit 322 (306-340) 3.22 (3.06-3 40) 0.28 3.25 0.364 0.17 0.22 0.16 4.08 8.70 487 8.0 
0 
;;; 

KHCOJ MHRW MHRW Probit 454 (407-507) 4.53 (4.07-5.06) I. 14 4.59 0.348 0.50 0.05 0.84 5.68 885 844 13.3 0 
:::, 

NaHCO-' MHRW ALSW Midpoint 1980 ( 1880-2090) 23.6 (22.3- 24.9) 23.8 0.04 0.187b 0.17 0.22 0.16 24.4 9.35 1940 41.7 Im 
NaHCOl MHRW MHRW Probil 16!0 ( 1440-1700) 19. 1 ( 17.2-20.3) 20.3 0.05 0.14]b 0.50 0.05 0.84 20.3 9.25 1680 36.6 in 

6) 
NaCl MHRW ALSW Prob11 1910 ( 1730-21 10) 32.7 (29.6-36.1) 33.0 0.04 0.364 0.17 32.9 0.16 0.86 8.00 3110 63.6 -NaCl MHRW MHRW Midpoim 2000 (1830-2190) 34.3 (31.4-37.5) 35.4 0.05 0.348 0.50 34.4 0.84 1.14 8.10 3470 68.1 El 

MgCOl MHRW ALSW Midpoint 906 (859-956) 10.8 (10.2-11.3) 0.28 0.04 0.443 10.9 0.22 0.16 22.4 9.25 I 160 23.2 ~ 

MgCO-' MHRW MHRW Midpoint 892 (848- 938) 10.6(101-11.1) 1.14 0.05 0.426 II.I 0.05 0.84 22.3 9.25 1230 25.2 -o· 
NaHC03 MHRW 0.33x ALSW Midpoint 1950 (1780-2130) 23.2 (21.2- 25.4) 23.3 0.01 0.121 0.06 0.07 0.05 23.5 9.30 1800 40.3 ~ 
NaHC03 MHRW 3.0x ALSW Probit 1710 (1560-1890) 20.4 ( 18.6-22.5) 21.2 0.12 0.231b 0.50 0.65 0.47 23.0 9.35 1800 39.1 

car NaCl MHRW 0.33x ALSW Midpoint 1640 (1530-1760) 28.1 (26.2-30.0) 28.2 0.01 0.121 0.06 28.1 0.05 0.29 7.40 2700 53.9 
NaCl MHRW 3.0x ALSW Probit 1980 (1770-2160) D.8 (30.2- 36.9) 34.7 0.12 1.093 0.50 34.5 0.47 2.58 8.30 3490 69.1 -

Na2S0• MHRW 0.33x ALSW Probit 1940 ( 1770-2100) 13.6 (12.5-14.8) 27.3 0.01 0.121 0.06 O.D7 13.7 0.29 7.55 2480 36.5 ~ 
Na2S0, MHRW 3.0x ALSW Midpoint 3350 (3140-3570) 23.6 (22.1-25.2) 47.0 0.12 1.093 0.50 0.65 23.8 2.58 8.45 4090 65.4 CD 

{') 

KCI MHRW 0.33x ALSW Midpoin1 192 ( 180-205) 2.58 (2.41-2. 75) 0.09 2.59 0.121 0.06 2.65 0.05 0.29 7.65 430 5.7 CD 
KCI MHRW 3.0x ALSW Probit 48 I (432- 534) 6.45 (5.79-7.16) 0.85 6.57 1.093 0.50 7.10 0.47 2.58 8.45 1220 18.1 <" 

MgS04 MHRW 0.33x ALSW Midpoint 1590 (1440-1770) 13.2 ( 11.9-14.7) 0.09 0.01 0.121 13.3 0.07 13.3 0.29 7.45 1780 19.4 CD 
Mgso. MHRW 3.0x ALSW Midpoint 2860 (2620-3130) 23.8 (21.7-26.0) 0.85 0.12 1.093 24.3 0.65 24.2 2.58 8.35 2910 36.9 

0. 

MgCl2 MHRW 0.33x ALSW Probit 374 (344-409) 3.93 (3.61-4.30) 0.09 0.01 0.121 3.98 7.93 0.05 0.29 7.25 910 11.6 (") 
4 MgCl2 MHRW 3.0x ALSW Probit 1290 (1160-1490) 13 6 (12.2-15.7) 0.85 0.12 1.093 14.0 2U 0.47 2.58 8.35 2760 40.8 

CD ..., 
CaC12 ALSW 0.3x ALSW Midpoint 1600 (1490-1710) 14.4 (1.l4-15.4J 0.09 O.Dl 14.5 0.06 28.8 0.05 0.29 7.35 2870 38.7 :,-: 
CaCl2 ALSW 3.0x ALSW Midpoint 2000 ( 1870-2130) 18.0 (16.9-19.2) 0.85 0.12 19.1 0.50 36.7 0.47 2.58 7.95 3510 52.4 (J) 

K2S04 ALSW 0.3 x ALSW Probit 234 (215-254) 1.34 ( I 23-1.46) 0.09 2.70 0.121 0.06 0.07 1.39 0.29 7.40 426 4.5 0 
K2SO• ALSW 3.0x ALSW Midpoint 518 (449-598) 2.97 (2 58-3.43) 0.85 6.06 1.093 0.50 0.65 3.44 2.58 8.50 1120 13.7 

~ MgCOl ALSW 0.3x ALSW Midpoint 390 (365-417) 4.63 (433-4.95) 0.09 O.Dl 0.155 4.68 0.07 0.05 9.54 8.95 619 11.8 
MgCO., ALSW 3.0x ALSW Midpoint 977 (916-1041) 11.6 (10.9-12.4) 0.85 0.12 0.318h 12.1 0.65 0.47 25.8 9.15 1280 28.9 {') 

CD 

NaCl ALSW 0.33x ALSW Midpoint 1700 (1600-1800) 29.1 (27.4-30.9) 29.2 0.01 0.121 0.06 29.1 0.05 0.29 7.50 2960 55.7 vJ -NaCl ALSW ALSW Probil 1910 ( 1760-2070) 32.6 (30.1-35.4) 32.9 0.04 0.364 0.17 32.8 0.16 0.86 7.90 3320 63.5 -. 
NaCl ALSW 3.0x ALSW Midpoinl 2420 (2210-2660) 41.5 (37.8-45.5) 42.3 0.12 1.093 0.50 42.1 0.47 2.58 8.40 4110 83.1 ~ 

Na2S04 ALSW 0.33x ALSW Midpoint 1890 (1760-2020) 13.3 (12.4-14.2) 26.7 0.01 0.121 0.06 0.07 13.4 0.29 7.55 2480 35.7 15 Na2S04 ALSW ALSW Midpoin1 3440 (3220-3670) 24.2 (22.6-25.8) 48.7 0.04 0.364 0.17 0.22 24.4 0.86 7.95 4000 63.8 

Na2S04 ALSW 3.0x ALSW Probit 3520 (3200-3880) 24.8 (22.5- 27.3) 50.4 0.12 1.093 0.50 0.65 25.3 2.58 8.50 4280 68.5 f NaCl MHRW Low Ca:Mg Midpoint 1580 ( 1420-1740) 27.0 (24.3-29.8) 27.2 0.04 0.075 0.46 27.2 0.15 0.86 7.90 2790 53.0 

NaCl MHRW HighCa:Mg Midpoint 1920 ( 1790-2050) 32.8 (30.7-35.0) 33.1 0.04 0.475 0.06 33.0 0.15 0.86 7.90 3218 63.8 9 
NaHCO~ MHRW Low Ca:Mg. Midpoint 1540 ( 1440-1640) 18.3 ( 17.2-19.5) 18.6 0.04 0.075 0.46 0.22 0.15 19.2 9.25 1611 33.8 ~ 
NaHCO~ MHRW HighCa·Mg Midpoint 2000 (1 870-2140) 23.8 (22.2-25.5) 24.1 0.04 0.200h 0.06 0.22 0.15 24.6 9.30 1970 41.2 w 

Na2S04 MHRW Low Ca:Mg Probit 1430 (1 340-1560) 10. I (9.41-11.0) 20.4 0.04 0.075 0.46 0.22 10.2 0.86 7.95 2027 28.6 !" ..., 
5 Na2S04 MHRW H1ghCa:Mg Midpoint 3140 (2940-3360) 22.1 (20. 7-23.6) 44.5 0.04 0.475 0.06 0.22 22.3 0.86 8.00 3822 58.7 ~ 

"' 
KCI MHRW Low Ca:Mg Midpoint 245 (229-263) 3.29 (3.07- 3.53) 0.28 3.32 0.o75 0.46 3.50 0.15 0.86 7.95 626 8.4 

KCI MHRW HighCa:Mg Midpoin1 28 I (258- 306) 3.77 (3.46-4.10) 0.28 3.81 0.475 0.06 3.99 0.15 0.86 7.95 663 9.3 "' 
(continued) 

'.i 
V, 



R
04567

Table 3. (Conrinued) 
..,, 
i 
°' Set Test Culture Test LC50 LC50 mg/L LC50 mM Na K Ca Mg Cl SO4 Alk LC50 Osmol 

# Chemical Water Water Method (>95% CL) (>95% CL) mM mM mM mM mM mM meq/L pH µSiem mOsM !:;1 

MgSOJ MHRW Low Ca:Mg Probit 935 (857-1020) 7.77 (7 .12-8.52) 0.28 0.04 0,075 8.23 0.22 7.92 0.86 7.90 1292 13.3 
~-MgSO4 MHRW HighCa:Mg Midpoint 2060 ( 1920-2200) 17.1 (15.9-18.3) 0.28 0.04 0.475 17.1 0.22 17.2 0.86 7.95 2232 25.4 

MgCl2 MHRW Low Ca:Mg Probit 223 (203-245) 2.34 (2.13-2.57) 0.28 0.04 0.o75 2.80 4.90 0.15 0.86 7.90 654 8.5 ...., 
MgCl2 MHRW HighCa:Mg Probit 935 (865-1015) 9.82 (9.09 10.7) 0.28 0.04 0.475 9.88 19.9 0.15 0.86 7.90 2041 28.1 

.,. 
§· 

Na2SOJ MHRW Low Cl:SO4 Midpoint 3430 (3200-3670) 24.1 (22.5-25.8) 48.5 0.04 0.365 0.17 0.04 24.3 0.86 8.00 4001 63.5 -
Na2SO4 MHRW HighCl:S04 Probit 2990 (2770-3250) 21.1 ( 19.5- 22.9) 42.4 0.04 0.365 0.17 0.40 21.1 0.86 7.95 3632 56.2 fu K2SO4 MHRW Low Cl:SO4 Midpoint 377 (355-40 I) 2.16 (2.04-2.30) 0.28 4.37 0.365 0.17 0.04 2.38 0.86 8.00 710 7.8 
K2SO4 MHRW HighCl:SO4 Midpoint 349 (322-379) 2.00 ( 1.85-2.17) 0.28 4.04 0.365 0.17 0.40 2.04 0.86 8.00 669 7.6 ~ MgSO4 MHRW Low Cl:SO4 Midpoint 1980 ( J 800-2170) 16.4 ( 15.0-18.0) 0.28 0.04 0.365 16.6 0.04 16.6 0.86 7.90 2172 24.4 ~ 6 MgSOJ MHRW HighCl:SO4 Probit 1860 (J 670-2080) 15.5 (13.9-17.3) 0.28 0.04 0.365 15.6 0.40 15.5 0.86 7.90 2097 23.4 6) 

:::J 
NaHCO3 MHRW Low Cl:S04 Probit 1990 (1830-2180) 23.7 (21.8-26.0) 24.0 0.04 0.190h 0.17 0.04 0.22 246 9.35 1927 41.9 5· 
NaHCO~ MHRW HighCl:SO4 Midpoint 2050 (1910-2200) 24.4 (22.8-26.1) 24.7 0.04 0.166b 0.17 0.40 0.04 25.2 9.35 2003 42.2 "Tl NaCl MHRW Low Cl:S04 Probit 1660 (1500-1840) 28.4 (25.7 31.5) 28.7 0.04 0.365 0.17 28.4 0.22 0.86 7.95 2816 55.5 

NaCl MHRW HighCl:S04 Midpoint 1700 ( 1600-1800) 29,J (27.4-30.9) 29.4 0.04 0.365 0.17 29.5 0.04 0.86 7,90 2921 57.0 :::J MgCO_, MHRW Low Cl:SO4 Probit 948 (874-1030) 11.2 ( I 0.4-12.2) 0.28 0.04 0.447 11.4 0.04 0.22 23.4 9.20 1149 24.7 <O 
MgCO3 MHRW HighCl:S04 Midpoint 894 (836-957) 10.6 (9.92- 11.4) 0.28 0.04 0.442 10.8 0.40 0.04 22.1 9.20 1131 23.8 

NaCl ALSW Low K ALSW Midpoint 1920 (1800-2040) 32 8 (30.9-35 0) 33.2 0.01 0.364 0.17 33.' 0.16 0.86 7.85 3110 63.9 
;o 
CD NaCl ALSW High K ALSW Probit 1980 (1830-2160) 34.0 (31.3-37.0) 34.0 0.26 0.364 0.17 34.1 016 0.86 7.85 3216 66.0 (") 

Na2SO. ALSW Low K ALSW Probit 2920 (2650-3230) 20 6 ( 18.7- 22.8) 41.5 0.01 0.364 0.17 0.22 20.8 0.86 7.90 3351 54.9 CD 
Na2SOJ ALSW High K ALSW Probit 3420 (3140-3730) 24 0 (22.1 26.3) 48 2 0.26 0.364 0.17 0.22 24.2 0.86 7.85 3858 63.5 <. 

NaHCOJ ALSW Low K ALSW Midpoiol 2090 (1960-2220) 24.8 (23.3-26.5) 25.2 0.01 0 139b 0.17 0.22 0.16 25.7 9 35 1867 43.8 CD 
7 NaHCOJ ALSW High K ALSW Midpoinl 2220 (2010-2450) 26.4 (23.9-29.1) 26 5 0.26 0 192~ 0.17 0.22 0.16 27.2 9 .35 2007 46.2 0.. 

~ 

CaClz ALSW Low K ALSW Probit 1870 (1690-2050) 16.9 (15.2-18.5) 0.33 0.01 17.2 0.17 34.0 0.16 0.86 7.90 3168 46.2 () 
CaCl2 ALSW High K ALSW Pmbit 1710 (1550-1880) 15.4 (14.0-17.0) 0.08 0.26 15.8 0.17 31.1 0.16 0.86 7.85 2942 42.5 CD 
MgClz ALSW Low K ALSW Probit 970 (853-1103) l 0.2 ( 8.96-11.6) 0.33 O.QI 0.364 10.4 20.6 0.16 0.86 7.85 2022 29.1 

-, 

"" MgCl2 ALSW High K ALSW Probit 912 (794-1050) 9.58 (8.34-11.0) 0.08 0.26 0364 9.75 19.4 0.16 0.86 7 90 1968 27.5 CJ>-
Mgso. ALSW Low K ALSW Probit 2030 ( 1790-2300) 16.8 (14.9-19.1) 0.33 0.01 0.364 17.0 0.22 17.0 0.86 7.95 2232 25.1 

0 MgSO. ALSW High K ALSW Probit 2240 (1980-2470) 18.6 ( 16.5 20.5) 0.08 0.26 0.364 18.8 0.22 18.8 0.86 8.00 2329 27.3 
~ 

KCI MHRW Low Alk ALSW Midpoint 673 (632- 718) 9.03 (8.48- 9.63) 1.23 9.07 0.364 0.17 9.24 0.95 0.20 7.45 1433 20.2 (") 
KCI MHRW High Alk ALSW Probit 533 (487-584) 7.15 (6.53-7.83) 1.23 7.19 0.364 0.17 7.37 0.16 1.80 8.30 1188 17.6 CD 
NaCl MHRW Low Alk ALSW Probit 1860 (1690-2050) 31.8 (28.9-35.1) 33.1 0.04 0.364 0.17 32.1 0.95 0.20 7.40 3316 62.9 vJ 
NaCl MHRW High Alk ALSW Probit I 970 ( 1790-2120) 33.8 (30.6-36.3) 35.0 0.04 0.364 0.17 34.0 0.16 1.80 8.25 3474 67.3 --lo. 

MgCli MHRW Low Alk ALSW Probit 899 (784-1008) 9.44 (8.23-10.6) 1.23 0.04 0.364 9.61 19.1 0.95 0.20 7.30 2076 27.9 
~ 8 MgCl2 MHRW High Alk ALSW Midpoint 61 I (571-654) 6.42 (6.0~.87) 1.23 0.04 0.364 6.59 13.0 0.16 1.80 8.25 1542 21.0 -I\.) 

Na2SO, MHRW Low Alk ALSW Probil 2960 (2700-3240) 20.8 (19.0-22.8) 42.9 0.04 0.364 0.17 0.22 21.8 0.20 7.45 3736 56.3 0 _.,. 
Na2SO4 MHRW High Alk ALSW Probil 2830 (2560-3130) 19.9 ( 18.0-22.0) 41.0 0.04 0.364 0.17 0.22 20.1 1.80 8.25 3481 54.9 co 
Mgso. MHRW Low Alk ALSW Midpoint 2250 (2010-2510) 18.7 (16.7-20.8) 1.23 004 0.364 18.8 0.22 19.6 0.20 7.30 2475 28.2 
MgSO4 MHRW High Alk ALSW Probit 2060 (1850-2450) 17.2 (15.4-20.3) 1.23 0.04 0.364 17.3 0.22 17.3 1.80 8.20 2263 27.1 
MgClz MHRW Low Alk ALSW Probit 865 (754-985) 9.09 (7.92-10.4) 1.23 004 0.364 9.25 18.4 0.95 0.20 7.25 1986 27.0 
MgCl2 MHRW High Alk ALSW Probit 623 (559-692) 6.54 (5.87- 7.27) 1.23 0.04 0.364 6.71 13.3 0.16 1.80 8.10 1546 21.4 0 

;,:, 
NaCl ALSW ALSW Probit 2080 (I 890-2280) 35.5 (32.3 39.1) 35.8 0.04 0.364 0.17 35.8 0.16 0.86 7.85 3342 68.9 :s: NaCl ALSW Low pH ALSW Midpoint 2160 ( 1980-2370) 37.0 (33.9-40 5) 37.3 0.04 0.364 0.17 37.2 0.16 0.86 6.75 3459 71.9 0 

9 NaCl ALSW High pH ALSW Probit 1880 ( 1730-2050) 32.2 (29.7- 35.0) 32.5 0.04 0.364 0.17 32.4 016 0 86 8.20 3116 62.7 C 

~ 
MgCl2 ALSW ALSW Probit 938 (841 - 1090) 9 .85 (8.83- 11.4) 0.28 0.04 0.364 10.0 19.9 0.16 0.86 7.85 2045 2S.2 !!. 

" (continued) -
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Set 
# 

10 

II 

12 

Test 
Chemical 

MgCl2 
MgCl2 

KCI 
KCI 
KCI 
KCI 
KCI 
KCI 

NaHCO,i 
NaHCO, 
NaHCOJ 
NaHCO, 
MgCO3 
MgCO3 
MgCO, 
MgCO3 

NaCl 
Mannitol 

NaGluconate 
CaGluconate 
MgGluconatc 

Culture 
Waler 

ALSW 
ALSW 

MHRW 
MHRW 
MHRW 
MHRW 
MHRW 
MHRW 

ALSW 
ALSW 
ALSW 
ALSW 
ALSW 
ALSW 
ALSW 
ALSW 

ALSW 
ALSW 
ALSW 
ALSW 
ALSW 

Table 3 (C,m1111ued) 

Test LC50 LC50 mg/L LC50 mM 
Water Method (~ 95% CL) (~ 95% CL) 

Low pH ALSW Probit 1040 (894--1230) I0.9 (9,39-13.0) 
High pH ALSW Probil I 130 (1040-1280) I 1.9 (10.9-13.4) 

1.6 Na ALSW Probit 153 (141- 167) 2.05 ( 1.89-2.24) 
3 Na ALSW Probit 241 (206-268) 3.23 (2.76-3 59) 
10 Na ALSW Midpoint 393 (360-429) 5.27 (4.83-5.75) 
30 Na ALSW Midpoint 513 (469-560) 6.88 (6.29-7.51) 
100 Na ALSW Midpoint 644 (602-690) 8.64 (8.08-9.26) 

300 Na ALSW Probit 752 (641-1360) IO. I (8.60-18.2) 

ALSW Aged Midpoint 1660 0 531-1790) I 9.7 ( 18.2-21.3) 
3.0x ALSW Aged Midpoint 1670 (1530-1810) 19.8 (18.3- 21.5) 

ALSW Fresh Probil 2150 (1990-2320) 25.6 (23.7- 27.6) 
3.0x ALSW Fresh Midpoim 2240 (2080-2420) 26.7 (24.8- 28.8) 

ALSW Aged Probil 767 (699-843) 9.10 (8.29-10.0) 
3.0x ALSW Aged Probit 507 (467- 551) 6.01 (5.54-6.54) 

ALSW Fresh Midpoint 792 (736-853) 9.39 (8.73- 10.1) 

3.0x ALSW l'resh Probit 635 (529-752) 7.53 (6.27- 8.92) 

ALSW Midpoint 1950 ( 1840-2070) 33.4 (3 l.5- 35.5) 
ALSW Probit 73.7 (66.2-82.1) 
ALSW Midpoint 39.2 (36.8-42.0) 
ALSW Probit 32.9 (29.9- 36.2) 
ALSW Prob1t 17.1 (14.3 18.7) 

Na K Ca Mg Cl SO4 Alk LC50 Osmol 
mM mM mM mM mM mM meq/L pH µSiem mOsM 

0.28 0.04 0.364 I 1.0 22.0 0.16 0.86 6.75 2057 31.0 
0.28 0.04 0.364 12.0 23.9 0.16 0.86 8.50 2257 33.2 

0.o7 2.09 0.364 0.17 2.09 0.16 0.86 7.95 422 5.6 
0.13 3.27 0.364 0.17 3.34 0.16 0.86 8.00 599 8.0 
0.43 5.31 0.364 0.17 5.68 0.16 0.86 7.95 872 12.5 
1.30 6.92 0.364 0.17 8.16 0.16 0.86 7.95 1193 17.3 
4.35 8.68 0.364 0.17 13.0 0.16 0.86 7.95 1656 26.4 
13.0 10.13 0.364 0.17 23.1 0.16 0.86 7.90 2616 45.3 

20.0 0.04 0.134c 0.17 0.22 0.16 20.6 9.35 1670 35.5 
20.7 0.12 0.126'' 0.50 0.65 0.47 22.4 9.35 1793 38.2 
25.9 0.04 0.207° 0.17 0.22 0.16 26.4 9.15 2087 47.2 
27.5 0.12 0.139c 0.50 0.65 0.47 29.3 9.10 2284 51.7 
0.28 0.04 0.431 9.27 0.22 0.16 19.0 9.30 1043 20.9 
0.85 0.12 0.147< 6.52 0.65 0.47 14.6 9.30 879 18.0 
0.28 0.04 0.433 9.56 0.22 0.16 19.6 9.15 1054 23.8 

0.85 0.12 0.152° 8.04 0.65 0.47 17.6 9.00 941 18.4 

33.7 0.04 0.364 0.17 33.6 0.16 0.86 7.85 3296 65.0 
0.28 0.04 0.364 0.17 0.22 0.16 0,86 7.75 75.7 
39.5 0.04 0.364 0.17 0.22 0.16 086 7.85 2188 76.1 
0.28 0.04 33.3 0.17 0.22 0.16 0.86 7.80 2074 84.6 
0.28 0.04 0.364 17.3 0.22 0.16 0.86 7.80 1638 50.6 

'See rext for designations and fonnulations for test and culture waters; horizontal gaps delineate experiments and horizontal lines delineate experimental sets. For median lethal concentrations (LC50s), "Probit" denotes 
UptlSUre-cffects curve calculation by probit method; ·•Midpoint" denotes geometric mean of conlidence limits; parentheses denote conlidence limits; see text for methodology. Except where noted. LC50s and component 
concentrations are nominal. and expected to be within +t- 10% based on analysis of subset of test solutions. 
hCa concentrations are an extrapolation of Ca measurements to median lethal concentration based on model for time dependence of Ca as a function of alkalinity; see Supplemental Data for more information. 
<ca concentrations arc a weighted average of measurements and 24 and 48 hours that bracket the median lethal concentration. 
ALSW - amended Lake Superior water; LC50 median lethal concentration; MHRW = moderately hard reconstituted water. 
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sampling from intermediate treatments at the beginning and end 
of exposure to verify that exposure concentrations were stable 
over the course of the exposure. Every dilution water was 
analyzed for all 4 cations plus Cl and SO4• Because cation 
analysis was more time-efficient than anion analysis, exposure 
concentrations of the salt tested were verified by analyzing for 
its cation. For tests of the toxicity of CO3'HCO3 salts, which 
caused oversaturation of CaCO3 even at the low Ca concen
trations in dilution water, Ca concentrations were also 
measured. In the Ca precipitation experiment with NaHCO3 

and MgCO3 (set 11), extra test chambers were used to monitor 
Ca at Oh, 24 h, and 48 h at the 25%, 50%, and I 00% treatment 
concentrations, in addition to the cation samples normal! y taken. 

For cation analysis, filtered (0.45-µm nylon syringe filter; 
Grainger) and unfiltered samples were collected in early 
experiments; but these analyses consistently showed no 
significant difference between the 2, so later cation samples 
were not filtered, except for tests with NaHCO3 and MgCO3 in 
which CaCO3 precipitation was a concern. Samples for cation 
analysis were acidified by adding 0.2% (v/v) concentrated 
HNO3 and held at room temperature; for tests with NaHCO3 and 
MgCO3, this amount of acid was increased by an amount 
calculated to neutralize the extra alkalinity. Cation measure
ments were made using an Agilent 240 FS flame atomic 
absorption spectrophotometer (Agilent Technologies), cali
brated with a blank and a series of 5 standards, and verified with 
a quality control standard and an independent calibration 
standard at both the beginning and the end of the run. 

Concentrations of Cl and SO4 were determined on samples 
filtered into a polypropylene centrifuge tube, stored under 
refrigeration, and analyzed within 28 d. Quantifications were 
made using a Dionex DX600 Ion Chromatograph with an AS50 
autosampler, an LC25 chromatography oven, an ED50 
electrochemical detector, and a GPS0 gradient pump (Thermo 
Fisher Scientific). A typical instrument run included a blank. a 
series of 8 standards, a blank spike, and a quality control 
standard analyzed at both the beginning and the end of the run. 
Thirteen percent of all ion analyses were run in duplicate; the 
average relative percentage difference was 1.6% (maximum 
8%, standard deviation 1.6%). 

Across all test solutions (i.e .• samples other than controls) of 
the 10 major ion salts for which LC50s were determined, 
comparison of measured and nominal cation concentrations 
averaged 98.7% with a standard deviation of 4.9% (11 - 329). 
Individual results ranged from 83% to 116% of nominal, and 
95% fell between 90% and 110% of nominal. Conductivity 
measurements on all treatments confirmed that the intended 
gradient of exposure existed among samples not sampled for 
cation analysis. Based on these results, and the complexity of 
estimating concentrations in test solutions that were not directly 
measured, nominal exposure concentrations were used for 
calculating LC50 values. 

Analysis of dilution waters yielded a similarly high average 
agreement between the measured cation concentrations and 
nominal values based on past reported measurements (99.3%, 
11 - 3 I 3) but a higher standard deviation of 10.2%; 97% of 
values fell between 80% and l 20% of nominal and 79% of 
samples fell between 90% and I 10% of nominal. This higher 
variability is associated with the much lower ion concentrations 
in control waters, which can inflate percentage error values; in 
the more dilute waters, K in particular was at very low 
concentrations, sometimes lower than can be confidently 
quantified by the methods used (e.g., <0.5 mg/L). Wherever 
measured concentrations deviated more than 20% from nominal 

(11 = 8), all data from that test were reviewed; and in each 
instance, the information suggested the large deviation was 
likely spurious (e.g., concentrations of all other ions measured 
in the same water were close to nominal). Accordingly, ion 
concentrations in dilution water were also assumed to be equal 
to nominal in the data analyses, except for Ca concentrations in 
tests on the toxicity of CO3'f-ICO3 salts, in which case Ca was 
based on measured concentrations. Because these Ca concen
trations varied with time and added salt concentration, this 
involved interpolation of Ca measurements, which is further 
discussed in the Supplemental Data. 

Daw analysis 

Concentration- response curves were extremely steep, so that 
even with the closely spaced exposure concentrations (0.8 x ), it 
was common for there to be only I (or no) exposure treatment 
with partial survival less than that attributable to background 
(control) mortality. For such tests, continuous concentration
effect models cannot be fit to provide point estimates for LC50s. 
Consequently, a tiered approach was used, based on the type of 
calculation lhe data would support. For each test, a background 
mortality range was defined as all treatments up to the highest 
concentration at which the fraction of mortality was no greater 
than at any lower concentration. The number of treatments with 
partial mortality (i.e., above this background mortality range 
and below the lowest treatment with complete mortality) was 
then determined and used to select the type of analysis. 

For tests with at least 2 partial mortalities that increased with 
concentration, a tolerance distribution analysis was conducted, 
using a 3-parameter model that included a background survival 
parameter and assumed a log-normal distribution for the lethal 
concentrations. Parameters were estimated by maximum 
likelihood analysis using custom software written with Intel 
Professional Fortran Composer XE 201 !. Of the 149 LC50s 
reported in the present study, 82 supported calculation of such 
"probit LC50s." The 95% confidence limits were calculated 
using the likelihood ratio method [29). Statistical significance of 
LCS0 differences between treatments within an experiment was 
assessed based on these confidence limits not overlapping, so 
that such differences have a significance level of at least 95%. 

For tests with insufficient partial mortalities for this probit 
LC50 analysis, the same likelihood ratio method was used to 
calculate confidence limits for the LC50 (such confidence limits 
can be assigned even when a unique point estimate for the LCS0 
cannot be calculated). For these tests. we assigned the geometric 
mean of these confidence limits to be the point estimate for the 
LCS0 ("midpoint LC50s"). For cases in which there were no 
partial mortalities, these confidence limits are the bracketing 
concentrations (the upper end of the background mortality range 
and the lowest treatment with complete mortality) and the LC50 
is equivalent to linear interpolation of survival versus log 
concentration between these 2 concentrations. To test the 
performance of this methodology when tolerance distribution 
assumptions are met, it was applied to simulated data sets 
generated based on the range of observed parameters, which 
demonstrated the bias for LCS0 estimation to be < l % and the 
confidence limits to equal or exceed 95%. 

These LC50 calculations were based on the nominal 
concentration of added salt, without consideration of back
ground ion concentrations, because different ion ratios in the 
dilution water and the added salt make it impossible to express 
total ion concentrations as an equivalent concentration of salt. 
Initial comparisons of how dilution water differences affect salt 
toxicity are also on the basis of added salt for the same reason. 
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Figure I. Effec1s of culturing and tesling organisms in different strengths of amended Lake Superior water and moderalcly hard reconsti1U1ed water on median 
lethal concentrations for selec1ed maJor ion salls to Ceriodaplmia tlubia. Error bars denote upper 95% confidence limits, and asterisks denote where confidence 
limils do 1101 overlap. ALSW = amended Lake Superior water; LC50 4S•h median lethal concentralion; MHRW "" moderately hard reconstituted water. 

Background concentrations of the component ions of the test 
salt were <5% in all but 6 tests and never > 10%; these had 
negligible impact on comparisons based on added salt except as 
noted in Results and Discussion. However, for further analyses 
of the aggregated data, exposure metrics included both 
background and added ions. 

Although test preparation and chemical analysis were based 
on weight of the salts and the various ions, this is not a good 
basis for comparing the relative toxicity of the individual salts 
and ions because the toxic action of these ions should be related 
to their molarity, not their mass. As such, salt and ion 
concentrations were converted to molarity, which is the primary 
basis for toxicity comparisons of the added salts. In addition, 
evaluation of the dosimetry at these elevated ion concentrations 
should consider formation of complexes between the various 
cations and anions, which would affect their chemical 
reactivities and thus their toxicities. It should also consider 
that the high ionic strength of these solutions will reduce the 
reactivity of the ions, as represented in lower activity 
coefficients, and that exposure metrics thus would be best 
expressed as chemical activity rather than molarity. To this end, 
the ion composition at each LC50 was analyzed using the 
chemical speciation program Visual MINTEQ (Ver 3.0) to 
estimate chemical speciation and the chemical activity of each 
chemical species. The osmolarity of each LC50 solution was 
also calculated based on these MINTEQ activity estimates using 
the method described by Robinson and Stokes [30]. 

RESULTS AND DISCUSSION 

For each test (11 = 149), added-salt LC50 values with 
confidence limits are provided in Table 3, as both milligrams 
per liter and millimolarity, along with total ion concentrations 
and osmolarities at these LCS0s. The pH associated with each 
LC50 at the end of exposure is also provided based on 
measurements in treatments bracketing the LC50. All reported 
tests had conductivity measurements that varied across treat
ments in a manner consistent with the intended exposure 
concentrations, and LC50s directly based on these conductivi
ties are also provided in Table 3. Dissolved oxygen was always 
above 7.5 mg/L, and temperature was always within I ~c of 
2s·~c. Measurements made at the beginning and end of 

experiments indicated that evapoconcentration during the 
experiment was low (< 5%). Over the background mortality 
range, as defined in Data analysis, survival was >90% in all 
toxicity tests and averaged 98% overall. 

Effects of acc/imation to dillllion water 

Figure I compares LC50s for C. dubia cultured in dilute 
solutions to those from our standard culture waters. Culturing 
organisms in I/3x ALSW or l/3x MHRW had no significant 
effect on the toxicities of NaCl and MgCh, either in test waters 
at these dilutions or (for NaCl only) in I x ALSW, the LC50 
estimates differing by 20% or less. Culturing organisms in 1/8 x 
MHRW also had no effect on the toxicities of NaCl, NaHCO3, 

and CaCh, the LC50s differing by no more than I 0%. However, 
for Na2SO4 , KCI, MgCb, and MgSO4 , LC50s for 1/8 x MHRW 
test water are 20% to 45% lower for organisms cultured in 1/8 x 
MHRW than those cultured in Ix MHRW, these differences 
being statistically significant except for MgC)z, for which the 
LC50 is uncertain because of highly variable responses in this 
dilute test water. 

Thus, "acclimation" to 1/8 x MHRW resulted in C. d11bia 
being more, rather than less, sensitive to some salts when tested 
in this dilute solution. Although both we and Elphick et al. ( 19) 
established successful cultures in this water, based on our 
experience with C. d11bia, such a dilute solution appears to be 
stressful, an indication of this being the greater variability of 
organism response to salt toxicity. It is not clear whether this 
should be considered an artificial stress created by manipulating 
organisms long adapted to laboratory waters with higher ion 
concentrations, or a natural consequence for a species not 
adapted to and not endemic to such dilute waters. 

These acclimation experiments were prompted by the work 
of Elphick et al. [ 19), who acclimated cultures to dilutions 
waters (for 2 generations or more) and found that, relative to Ix 
MHRW, the 7-d NaCl LC50 for C. dubia decreased by 2.1-fold 
in l/2x MHRW,3.6-foldin 1/4x MHRW,and8.4-foldin l/8x 
MHRW. In contrast, for organisms both cultured and tested in 
the waters, we 'found only a 9% decrease in the NaCl LC50 
between , Ix MimW and 1/3 x MHRW and only a 1.9-fold 
decrease between MHRW and 1/8 x MHRW (Figure I). The 
lack of culture water effect on our LC50s for NaCl suggests that 
these differences between the 2 studies resulted from other 
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factors, such as the longer duration in Elphick et al. [19] or a 
variability associated with culturing and/or testing C. dubia in 
such dilute waters. More recent communication with J. Elphick 
has indicated that they have observed variability in NaCl LC50s 
for C. dubia in very dilute test waters (D.R. Mount, personal 
communication). 

Overall, we concluded that the absence of dilution water
specific culturing was not a substantial factor for most of our 
experiments but that data for the 1/8 x MHRW waters should be 
interpreted with caution. The results presented hereafter will be 
only for organisms from our standard culture waters and will 
consider LC50s for the most dilute test waters to be more useful 
for qualitative insights into ion toxicity rather than establishing 
quantitative relationships. Any quantitative uncertainties of 
LC50s for such dilute waters are probably of limited practical 
concern because few unimpacted surface waters will likely 
experience elevations of a single salt to toxic levels while other 
ions remain at such low levels. 

Our culture experiments only addressed more dilute waters 
than our standard culture water because discrepancies of our 
results from that of El phi ck et al. [ 19] were noted for those 
waters. Although we did not evaluate effects of culturing at 
higher ion concentrations, the relationship of our NaCl LC50s to 
Ca concentration shows good agreement with that of Soucek 
et al. [ 18) and Elphick et al. [ 19), who did culture organisms in 
their different test waters. Also, Soucek and Kennedy [ 16] 
reported only small and statistically nonsignificant differences 
among Na2SO4 LC50s in MHRW for C. dubia cultured in 
MHRW versus MHRW with elevated Na2SO4 levels. This 
suggests that acclimation to higher ion concentrations may not 
be a significant factor, but more study would be needed to reach 
a definitive conclusion. 

Salt toxicity in MHRW versus ALSW 

Figure 2 compares LC50s for IO major ion salts tested in both 
ALSW and MHRW. For NaCl, MgC'2, CaC'2, Na2SO4, 

MgSO4, and MgCO3, LC50 differences are < 15% and not 
statistically significant. For NaHCO3, the LC50 is 20% lower 
for MHRW and is statistically significant; however, this test 
involved significant precipitation of Ca, and this precipitation 
was more pronounced in the MHRW test (Table 3). Given 
previous studies on the effect of hardness on salt toxic
ity (16-21), such a Ca difference would contribute to the 

-

observed LC50 difference. The fact that MHRW provides a 
higher background Na concentration and alkalinity would also 
contribute to the difference in LC50s expressed in terms of 
added NaHCO.1. 

Only for the 3 K salts are there clear, substantial differences 
between the 2 dilution waters. The LC50s are 32% to 67% 
higher for MHRW than for ALSW, and these differences were 
all statistically significant. Notable compositional differences 
between these waters (Table I) include 4-fold higher Na in 
MHRW (because of the use of NaHCO3 to add alkalinity), 
3-fold higher Mg in MHRW (but similar Ca), 5. fo)d higher SO4, 

and 3-fold lower Cl. The higher Na for MHRW is of particular 
interest because Na and Kare linked physiologically through the 
central role of Na K adenosine triphosphatases in ion regulation 
and other key cellular processes (2). Additional information 
regarding this issue is provided below (see Effects of sodium 011 

potassium toxicity). 
Comparing the LC50s in Figure 2 across salts also supports 

some inferences regarding the contributions of individual ions 
to toxicity. On a total molarity basis, the Na salts are 
significantly less toxic than salts of other cations with the 
same anion. On a total molarity basis NaCl is al.so significantly 
less toxic than the other Na salts. For Na2SO4 , the greater 
toxicity could be caused by it containing 2. instead of I, Na 
atoms, in addition to any anion effects. For NaHCO3, the greater 
toxicity should be partly the result of lower Ca concentrations 
(Table 3) from the CaCO.1 precipitation induced by this salt. 
These differences among Na salts will be further addressed 
below (see Effects of calci11m 011 the toxicities of sodium salrs). 

The K salts are much more toxic than the corresponding salts 
with other cations, especially Na (Figure 2). The ratio of the Na 
salt LCS0 to the K salt LC50 ranges across the different anions 
from 4.2 to 6.6 for MHRW and from 5.8 to 9.1 for ALSW, with 
smaller ratios for· MHRW resulting from the aforementioned 
dilution water effect on K toxicity. These large ratios indicate 
that K is the principal source of toxicity for these salts because 
the anion concentrations at the LC50s for K salts are in all cases 
a small fraction of those present at the LC50s for the Na salts. 
The LC50 on a molarity basis for K2SO4 is approximately half 
that of KCI, consistent with toxicity being related to the molarity 
of K rather than the molarity of the salt. Factors controlling K 
salt toxicity are explored further below (see Effects of sodium 011 

potassium toxicity). 

Figure 2. Median lelhal concenlrationsfor major ion salts to Ceriot/11p/111ia t/11/,ia in moderately hard reconslituled water and amended Lake Superior water. Error 
bars denote upper 95% confidence limils. and asterisks denolc where confidence limits do not overlap. ALSW amended Lake Superior water; LC50 - 48-h 
median lethal concenlration: MHRW = moderately hard reconstituted water. 
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Although less toxic than the K salts in these test waters, the 
Mg salts are also significantly more toxic than their 
corresponding Na salts (ratios of 1.4-4.4; Figure 2), suggesting 
that, like K, Mg is also more important to the toxicity of these 
salts than are the anions. On a total molarity basis, MgSO4 was 
approximately 2-fold less toxic than MgC12. Given the same Mg 
stoichiometry in each salt, this suggests that the toxicity of Mg is 
differentially modified by the anions, perhaps by SO4 complex
ing Mg and thus reducing its toxicity. Unlike for NaHCO3, there 
was no Ca precipitation in the tests with MgCO;i (Table 3; and 
see Supplemental Data for more information on Ca precipitation 
relationships), and MgCO3 was only slightly less toxic than 
MgC12• The relationship of these toxicity differences among Mg 
salts to ion speciation and activity is discussed later (see Effects 
of calcium 011 the toxicities of magnesium salts). 

For Ca, only the Cl salt was acutely toxic below its solubility. 
On a total molarity basis, CaC12 is more toxic (by 1.9 fold) than 
NaCl (Figure 2); however, because CaC12 has twice as many 
chlorides as NaCl, this result by itself provides no clear evidence 
regarding relative ion toxicities. 

Salt toxicity in different strengths of Al.SW 

Figure 3 shows the effect of varying all ions in dilution water 
by comparing LC50s for l/3x, Ix, and 3x ALSW. These 
comparisons were developed by combining data from simulta
neous tests in l/3x and 3x ALSW with the I x ALSW data 
generated separately (Figure 2). Also, NaCl and Na2SO4 were 
evaluated in an additional experiment with all 3 waters tested 
simultaneously (marked "dup" in Figure 3); this was done to 
determine if combining data across experiments might influence 
conclusions. For the 3 x ALSW water, ions in the dilution water 
equaled between 3% and 8% of the added salt LC50, so that any 
amelioration of toxicity in this water would be slightly 
underestimated when based just on the added salt. 

For the K salts, there is a 2.3-fold to 2.5-fold increase in 
LC50s from 1/3 x to 3 x ALSW {Figure 3), with the LC50 for 
1 x ALSW being near the midpoint of these ranges. Because all 
ions varied proportionately between these dilution wa1ers, the 
specific factors responsible for these differences are not directly 
identifiable. However, the decreased toxicity from Ix to 3x 

ALSW (entailing a 3-fold change in both Na and hardness) is 
similar to the change belween ALSW and MHRW (Figure 2), 
between which Na differs 4-fold but hardness is just 1.5-fold 
different and Ca is virtually constant, suggesting that Na is more 
important than other cations to these toxicity differences. 

For the Mg salts, there are substantial increases in the LC50s 
from l/3x to 3x ALSW, totaling 3.4-fold, 2.5-fold, and 1.8-
fold for MgCJi, MgCO3, and MgSO4 , respectively (Figure 3). 
For MgCO3, the lack of difference between I x and 3 x ALSW 
is associated with substantial precipitation of CaCO3 in 3 x 
ALSW (Table 3). For MgCl2 and MgSO4, the LC50 increases 
between Ix and 3x ALSW are similar to the corresponding K 
salts; but because these Mg salts show no LC50 difference 
between ALSW and MHRW whereas the K · salts do, the 
underlying reasons must be different. These effects of dilution 
water strength should reflect the effects of the anions on the 
speciation of Mg and Ca; whether such consideration of 
speciation accounts well for LC50 differences among dilution 
waters, and among the salts, is addressed later. 

For the Na salts, LC50s show responses to ALSW strength 
that are different from each other and from the K and Mg salts 
(Figure 3). The LC50 for Na2SO4 increases by 1.8-fold from 
1/3 x to 3 x ALSW in both replicate tests, similar to MgSO4 and 
K2SO4; but the increase is all between l/3x to Ix ALSW. The 
LCSO for NaCl increases much less from 1/3 x to 3 x ALSW 
( 1.2-fold and I .4-fold in the different replicates). For NaHCO3, 
there is a nonsignificant but slight decrease of the LC50 from 
1/3 x to 3 x ALSW. This is again associated with precipitation 
of Ca, this precipitation being more extensive in the higher 
ALSW strengths, leading to Ca concentrations actually being 
similar across these waters (Table 3) despite the original 
formulations being 9-fold different. Possible reasons for these 
LC50 differences across Na salts, including chemical speciation 
and the ameliorative effects of Ca, are further addressed below 
(see Effects of calcium 011 the toxicities of sodium salts). 

For CaC12, there is an increase of only 1.2-fold in the LC50 
from 1 /3 x to 3 x ALSW of marginal statistical signfficance. 
This small dependence of Ca toxicity on ALSW strength, 
compared with the large dependence of Mg toxicity, results in 
the toxicity of MgCl2 being very similar to CaCl2 in 3 x ALSW 
(a factor of 1.3 difference) and very different in 1/3 x ALSW (a 

t 

' ' 
Figure 3. Median lethal concentrations for selected major ion salls to Ceriodaplmw d11b1a in different strengths of amended Lake Superior water (ALSW). Error 
bars denote upper 95% confidence limits. and asterisks denote where confidence hmns do no! overlap for 0.33 x and 3 x ALSW. LC50 = 48-h median lethal 
concentration. 
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factor of 3. 7 difference). To the extent that the toxicity of MgC12 
(or another salt) depends on Ca, judging relative potencies is 
best done at high, but nontoxic, Ca concentrations because any 
adverse consequences of low Ca cannot, by definition, affect Ca 
toxicity. Thus, Ca and Mg should be considered to have similar 
intrinsic toxicities. 

Effects of manip11/ati11g specific ion ratios 

To evaluate the factors behind the responses in the 1/3 x 
versus 3x ALSW and MHRW versus ALSW, 3 sets of 
experiments were conducted in which the Ca:Mg, Cl:SO4, 

and Na:K ratios were manipulated whereas other ions 
remained constant. The LC50s for MgCl2, Na2SO4, and 
MgSO4 are at least 2-fold greater at high Ca:Mg than low 
(Figure 4). Because total hardness and all other ion 
concentrations were the same in high Ca:Mg and low Ca: 
Mg waters, these differences are presumably auributable to 
Ca, rather than overall hardness. These same salts have large 
LC50 differences in the 1/3 x versus 3 x ALSW comparisons 
(Figure 3). for which Ca also changed substantially (in 
concert with other ions), but small LC50 differences for the 
MHRW versus ALSW comparisons (Figure 2), for which Ca 
was essentially the same but other ions varied markedly. 
Overall, this suggests that Ca is the important factor in 
differences among these various dilution waters for these 
salts. The LC50s of NaCl and NaHCO1 had smaller (20-
30%) increases at high Ca:Mg (Figure 4), but the magnitude 
of these effects is also consistent with the results shown in 
Figures 2 and 3 and their associated Ca concentrations 
(Table 3). In contrast, although KC! has a higher (15%) LC50 
at high Ca:Mg, this is not statistically significant and is much 
smaller than the LC50 differences for both the MHRW and 
ALSW comparison (Figure 2) and the 1/3 x to 3 x ALSW 
comparison (Figure 3) for this salt. This reinforces the earlier 
suggestion of the importance of Na to K salt toxicity (see Salt 
toxicity in MHRW versus ALSW). 

When the Cl:SO4 ratio was altered (Figure 4), no significant 
differences in LC50s (<15%) exist for any of the tested salts 
(Table 2). indicating that these anions are not important 
characteristics of dilution water for major ion toxicity to 
C. dubia. When the Na:K ratio was altered (Table 3), there also 
are no significant effects on the LC50s of the tested salts. No K 

salts were included in Na:K ratio studies because the effect of 
Na on K salt toxicity was evaluated separately. 

Effects of manipulating allmlinity and pH 

Two sets of toxicity tests evaluated the effects of dilution 
water alkalinity and pH on salt toxicity (Figure 5). In the first set, 
alkalinity was decreased (by dilution, then restoring other ions) 
and increased (by NaHCO3 addition) relative to I x ALSW 
water, resulting in pHs of approximately 7.4 and 8.3 in the low
alkalinity and high-alkalinity treatments, respectively, com• 
pared with a typical pH of approximately 7.9 in ALSW. The 
effects of these combined changes in alkalinity and pH on 
LCS0s are < I 0% and not statistically significant for NaCl, 
Na2SO4, and MgSO4, but are larger and statistically significant 
for MgCl2 and KCI. For MgC11, increasing the alkalinity 
decreased the LCS0 by I .4-fold. This test was repeated, yielding 
virtually identical results (Table 3). We initially speculated that 
complexation by the higher HCO:JCO3 decreased Ca activity 
and thus increased toxicity. However, to maintain a constant Na 
concentration in these tests, the low.alkalinity water had higher 
SO4, which also complexes Ca. As a result, the calculated Ca 
activity in the high-alkalinity treatment is actually higher than 
that in the low-alkalinity treatment, so it would not explain the 
observed LCS0 shift. We similarly have no explanation for the 
lower LC50 (20%) for KC\ at high alkalinity. One area of 
needed future work is direct ion activity measurements to verify 
speciation model calculations before further exploring the cause 
of these effects. 

In the second set of tests, pH was manipulated by CO2 
partial pressure, leaving alkalinity and all other ions constant 
as pH varied. For this experiment, pH had no effect on NaCl 
toxicity over the ·pH range 6.75 to 8.20 or on MgCl2 toxicity 
over the pH range 6.75 to 8.50 (Figure 5). (The high pH 
treatment for the NaCl tests had lower pH than for the MgCl2 
tests because of an air leak in the chamber for the low CO2 
treatment, so that the range of tested pHs was less than 
intended.) This insensitivity of toxicity to pH manipulation 
suggests that something other than pH itself is responsible for 
the effects of altered alkalinity on MgC12 toxicity noted in the 
previous experiment. However, although these tests at 
different pHs and alkalinities indicate limited or no effect 
of these factors on the toxicity of SO4 and Cl salts, they do not 

Figure 4. Median lethal conce11tra1io11s for selected major 10n salts to Cerio,!tiplmia d11bw in amended Lake Superior water modified 10 have different ratios of 
Ca to Mg and d1fferen1 ratios of Cl lo SO~. Error bars denote upper 95% confidence limits. and as1ensks denole where confidence limils do not overlap. 
LC50 - 48-h median lethal concentration. 
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Figure 5. Median lethal concen1rations for selected major 10n salts to Cerio,laplmia d11bi" in amended Lake Superior wa1er modified lo have different alkalinities 
and pH or different pH with alkalinity unchanged. Error bars denote upper 95% confidence Ii mils, and aslerisks denote where confidence limits do not overlap. 
LC50 = 48-h median lethal concentra1ion. 

encompass the much higher pHs and buffering levels of the 
tests with HCO3'CO3 salts. Therefore, pH might still have a 
role in the relative toxicity of those salts. 

Effects of sodium on poUlssium toxic:ity 

To evaluate the suspected effect of Na on the toxicity of K 
salts, 6 dilution waters were prepared, each having the 
composition of ALSW except that the Na+ concentrations 
were varied to be 0.070 mM (background in LSW}, 0. 13 mM, 
0.43 mM, 1.3 mM, 4.3 mM, and 13 mM ( 1.62 mg/L, 3 mg/L, 
10 mg/L, 30 mg/L, I 00 mg/L, and 300 mg/L), added as NaCl so 
that the anion was the same as for the toxicant, KCI. The LC50 
of KCI differs consistently and substantially across these 
dilution waters (Figure 6), from a low of 2.05 mM ( 153 mg/L) at 
the lowest Na to a high of 10.1 mM (752 mg /L) at the highest 
Na. The magnitudes of these changes are consistent with the 
behavior observed for KC! in the MHRW versus ALSW and 1/ 
3 x versus 3 x ALSW experiments (Figures 2 and 3 and included 
in Figure 6). 

Mount et al. (3) and our initial experiments (Figure 2) 
demonstrated that K is the most toxic of the major ions to C. 
d11bia and, as a result, the effects of K seem to greatly exceed any 

... 
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Figure 6. Effect of Na on median lethal concenlralions for K salts to 
Ceriotlaplmia dubia. Error bars denote 95~ confidence lim11s. LC50 = 48-h 
median lethal concenlralion. 

effect of the different anions. This is demonstrated in Figure 6, 
which shows agreement of other K salts and dilution waters with 
the experiment regarding KCI toxicity across different NaCl 
levels. Note that by compiling data for tests conducted across a 
variety of dilution water compositions, the correlation of Na 
with other major ions that might exist in a single experiment is 
reduced, strengthening the case for Na being the primary factor 
influencing toxicity of K salts. There might be some lesser 
effects of other factors, as evidenced by slightly lower LC50s 
(expressed as K) for KHCO1 than for KCI and K2SO4 (Figures 2 
and 6). As noted previously, the carbonate tests entailed much 
higher pH and buffering for which effects are uncertain. 
However, any such effects appear to be ofless consequence than 
the primary effect of Na on K toxicity. 

One implication of the Na dependence of K toxicity 
demonstrated in the present study is that the high toxicity of K 
in typical test waters with low Na may be of limited field 
relevance because K would be unlikely to be present at toxic 
concentrations when Na is so low. For example, the K-dominated 
effluent evaluated by Jop and Askew { 11) had approximately 
1.5 mM Na, which would put the expected acute LC50 for Kat 
IO mM or higher (Figure 6). This is similar to the toxicity of Mg 
salts and only 2-fold to 3-fold more toxic than Na salts. 

Effects of calcium on the to.rid ries of sodium salts 

Aside from the effect of Na on the toxicity of K, Ca is the 
only other ion in the present study which exerted a substantial 
influence on the acute toxicity of major ion salts to C. d11bia. 
Several studies have shown that hardness influences major ion 
toxicity to C. d11bia [ 16-20), though the way in which hardness 
was manipulated differed across studies. Experiments by 
Soucek et al. [16-18) varied hardness by adding CaCl2 + MgCli 
(for NaCl toxicity tests) or CaSO4 + MgSO4 (for Na2SO-1 
toxicity tests) in fixed ratios and keeping the remaining ions 
constant, whereas Elphick et al. [19,20) varied all ions 
proportionately (as in the l/8x , l /3 x , and I x MHRW waters 
used in the present study). In the present experiments, the 
combination of manipulating all ions simultaneously in some 
tests and only specific ion pairs in others (at constant hardness) 
allowed us to conclude that the "hardness effect" on the toxicity 
of Na salts is primarily an effect of Ca, rather than total hardness 
or the other ions that covary with hardness. The same conclusion 
was reached by Davies and Hall (21], who manipulated both 
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total hardness and the Ca:Mg ratio to show the dominance of Ca 
in delennining toxicity of Na2SO4 to D. magna. 

Figure 7 shows the relationship ofLC50s lo Ca for all our Na 
salt toxicity tests using organisms cultured in Ix ALSW or 
MHRW. Each panel considers different exposure metrics for 
how LC50 and Ca are expressed. As a comparative performance 
measure for these different metrics, residual standard deviations 
of the logLC50s (RSD10, ) around the mean trend of logLC50 
with Ca are provided. Mean data trends were calculated by least
square regression of logLCS0 versus logCa using Sigmaplot 
with a model for an exponential rise to a maximum. This is not 
intended to provide a definitive model for the relationship of 
toxicity to Ca but rather only an empirical description of the 
mean data trend suitable for calculating the RSD108• 

In Figure 7 A, LCS0s are plotted as millimolarity of added 
salt and Ca is plotted as total concentration (measured Ca for 
NaHCO3 tests, nominal for others). Although the 3 inorganic 
salts have a similar and substantial (2-fold to 3-fold) dependence 
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Figure 7. Effect of Ca on 48-h median lethal concentrations (LC50s) for Na 
sahs to Ceriod<1ph11i" dubi" using different e:iposure metrics. (A) Metrics 
are LC50 as concentration of added salt and Ca concentration. (Bl Metncs 
are Na and Ca activities. (C) The LC50 metnc 1s changed to osmolanty. 
RSD108 denotes the residual standard deviation of log(LC50)s from their 
mean trend with Ca. 

on Ca, there is an apparent difference in the relative toxicities of 
the salts, with LC50s being ordered NaCl::::: Na gluconate > 
NaHCO3 > Na2SO4• The RSD108 is 0.110, for which ±2 SDs 
corresponds to nearly a 3-fold range in LC50 at a fixed Ca 
concentration, indicative of the substantial variability among 
the different salts. 

Because chemical reactions arc governed by chemical 
activity rather than concentration, the relative toxicities of sails 
and their relationships to Ca should be based on chemical 
activities rather than total concentrations, as in Figure 7 A. 
Activities will differ from total concentrations because of 
formation of chemical complexes as well as reduced activity 
coefficients associated with high ion concentrations (especially 
for the divalent Ca ion), and these factors will differ among the 
salts and dilution waters. Another issue for comparing toxicities 
across these sails is that, per mole of salt, Na2SO4 provides twice 
as many Na ions and 1.5 times as many total ions as do the other 
salts. To address these issues, in Figure 7B, Ca is plotted as Ca 
activity and the LC50s are based on the activity of Na. This 
results in much closer agreement among the salts, with the 
RSD108 reduced to 0.071 and the ±2 SD range for LC50 reduced 
to less than 2-fold; NaCl and NaHCO3 now show similar 
toxicity because complexation of Ca by CO3 and HCO3 in the 
NaHCO1 exposures causes Ca activity to be lower than that in 
NaCl exposures at the same total Ca concentration. Accounting 
for Na2SO4 having twice as many Na atoms as other Na salts has 
also made its LCS0s more similar to the other salts; however, 
Na2SO4 now appears to be less, rather than more, toxic than 
NaCl, based on the repeated tests with Na2SO4 and NaCl in I x 
ALSW and other waters with similar Ca concentration (i.e., the 
cluster of red triangles near0. l mM Ca activity and green circles 
near 0.2 mM Ca activity). This continued discrepancy between 
Na2SO4 and NaCl suggests that the anions play some role in 
detennining toxicity beyond their effects on cation speciation. 

A simple metric for expressing the aggregate effect of Na and 
anions is osmolarity, which reflects the combined, unweighted 
influence of all dissolved species. Figure 7C provides LC50s on 
the basis of calculated osmolarity, resulting in excellent 
agreement among all the tests of Na salt toxicity. The LC50s 
for the different sails now overlap within experimental 
variability; the RSD108 is reduced to 0.052 and the ±2 SD 
range to 1.6-fold. Further support for using osmolarity as an 
exposure metric comes from the test conducted with mannitol 
(black star in Figure 7C), whose LC50 is not significantly 
different from those of the Na salts even though its only 
expected effect would be on osmolarity. While this case for 
osmolarity is simply correlative and does not establish osmotic 
potential as the primary stressor, an exposure metric such as 
osmolarity that includes multiple ions in a nonspecific manner is 
indicated by these data. 

Effects of C(1ici11111 on 111agnesi11111 toxicity 

Figure 8 examines the relationshipofLC50s to Ca for all our 
Mg salt toxicity tests using organisms cultured in Ix ALSW or 
MHRW. The panels address different exposure metrics parallel 
to those examined in Figure 7 for Na salts and include RSD10g as 
a perfonnancc measure for these different expressions of 
exposure. 

In Figure 8A, LC50s are plotted as millimolarity of added 
salt and Ca is plotted as total concentration (measured Ca as 
appropriate for MgCO3 tests, nominal for others). There is an 
even greater effect of Ca ( ~ I 0-fold LC50 range over the 0.05-
1.0 mM Ca range) for Mg salts than for Na salts (note scale 
change from Figure 7). On the basis of total added salt 
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Figure 8. Effect of Ca on 48-h median lethal concentrations (LC50s) for Mg 
salts to Cerio,laplmit1 dubia using different exposure metrics. (A) Metrics 
are LC50 as concentration of added salt and Ca concentration. (B) Metrii;s 
are Mg and Ca activities. (C) The LC50 metric is changed toosmolarity, and 
black dots provide comparison 10 Na salt data from Figure 7C. RSD,.~ 
denotes the residual standard deviation of log(LC50)s from their mean trend 
with Ca. 

concentrations, the salts have different apparent toxicities, with 
MgSO4 and Mg gluconate being approximately 2-fold to 3-fold 
less toxic than MgCl2 and MgCO3 . These differences make the 
RSD10g (0. I 67) even larger than for Na salts (Figure 7 A), 
corresponding to a ::c:2 SD range of almost 5-fold at a fixed Ca 
concentration. 

Expressing exposure on the basis of chemical activities of 
Mg and Ca (Figure 8B) reduces the residual variability and the 
differences between the salts because of the different degrees of 
complexation of both Ca and Mg by the different anions. The 
total range of the LC50s is also less because of a concentration 
dependence for complexation and activity coefficients. How
ever, the closer agreement among the data is mainly for Ca 
activity >0.05 mM; at lower Ca activity, there remains 
considerable disparity between MgSO4 and MgC!i. As noted 
earlier (see Effects of accli111atio11 to dilution water), these tests 
in very dilute test water raised some concerns about variable 
response and stresses associated with low i'ons, which might 

involve effects other than from Mg and Ca. Thus, although 
basing LC50s on Mg activity does provide a better metric than 
total Mg concentration, it does not account for all factors of 
significance. For all the data, the RSD10g is reduced to 0.123; but 
if only the data at Ca activity >0.05 mM are considered, the 
RSD10i; is 0.102 and the ±2 SD range is then 2.5-fold, half of 
what is was for LC50s based on total added salt concentration. 

Although osmolarity provides a possible unifying exposure 
metric for Na salts (Figure 7C), it is not a useful metric for Mg 
salt toxicity (Figure 8C). Using osmolarity to express Mg salt 
toxicity did not improve, but rather increased, the RSD10g of the 
data. More importantly, the osmolarities at the LCS0 for Mg 
salts are 2-fold to 4-fold lower than those for Na salts at the same 
Ca activity. This indicates specific action of Mg and is 
incompatible with using a nonspecific, total ion metric such as 
osmolarity for the toxicity·of Mg salts. 

Our results indicate a strong effect of Ca on MgSO4 and 
MgC)i toxicity, nearly a 10-fold change in LCS0s from the Ca 
concentration in l/8x MHRW (0.044mM) to that in Ix 
MHRW (0.35 mM), with Figure I indicating even lower LC50s 
at 1/8 x MHRW if organisms are cultured in this water. This is in 
contrast to results from van Dam et al. (311 for an Australian 
cladoceran (Moi11odaph11ia macleayi) collected from and 
cultured in very low ionic strength water (Ca <0.02 mM). In 
6-d to 7-d reproductions tests, the MgSO4 concentration 
reducing reproduction by 50% for M. macleayi was 2.6 mM 
in the culture water but only 2-fold higher (5.0 mM) when 
CaSO4 was added to increase the Ca concentration by roughly 
20-fold, to 0.34 mM. While there are several possible 
explanations for the difference in Ca effect for the 2 species, 
the van Dam et al. (3 I] study does reinforce concerns that 
species like C. d11bia tested at very low ionic strength may not 
respond the same way as species (or strains) naturally adapted to 
low ionic strength water. 

The toxicity of calcium 

Because of solubility constraints, only limited testing of Ca 
salts could be conducted; and conclusions about any specific Ca 
toxicity could not be made based on simple comparisons of the 
toxicities of CaCl1 and NaCl in our standard test waters. 
However, there are some indications that the toxicity of CaCl2 is 
dominated by the cation, as are the toxicities of K and Mg salts. 
First, any comparison of the toxicity of CaCl, to NaCl should be 
made for NaCl tests in the dilution waters with the highest Ca. 
Otherwise, the comparison is confounded by the exacerbation of 
Na toxicity by low Ca. For the CaC12 tests (Table 3), 
osmolarities at the LC50s average 45 milliosmoles/L (range, 
39-52), well below the average osmolarity of76 milliosmoles/L 
(range, 69-83) for the NaCl tests in 3 x ALSW. Unless the Cl 
from these 2 salts acts differently, this indicates some Ca
specific toxicity beyond the toxicity exerted by Na and the 
various anions (Figure 7). Second, in ALSW, the calculated Ca 
activity is 7 .S mM for CaCI~ and 8.1 mM for Ca gluconate; such 
similarity would not be expected if these disparate anions were 
contributing to toxicity. However, the conclusion that there is 
some specific toxicity of Ca is tentative and will be further 
addressed in the next article in this series. 

Rt:latio11ship of toxicil)' to co11d11c·til'iry 

Figure 9 replots the data from Figures 7 and 8 with LCS0s 
based on conductivity. Given the results already presented for 
the toxicity of different salts, it is not surprising that these 
conductivity LCS0s also show a strong dependence of toxicity 
on Ca and substantial variation across the different salts. The 
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Figure 9. Median lethal conccnlration of Na and Mg salls expressed as 
conductivity. LC50 = 48-h median lethal concentration. 

total range of conductivity LC50s is approximately JO-fold, 
with up to a 5-fold range among salts at the same Ca 
concentration. This indicates that assessment approaches using 
conductivity as an exposure metric should have a restricted 
scope of applicability regarding relative ion concentrations, 
as is the case for the conductivity benchmark of Cormier 
et al. [14.15]. 

SUMMARY AND IMPLICATIONS 

In the present study, the key influences of background water 
chemistry on the acute toxicity of major ions salts to C. dubia 
were the effect of Na on toxicity of K salts and the effects of Ca 
on the toxicity of Na and Mg salts. Although the practical 
implications of the Na effect on K toxicity are limited because of 
the unlikelihood of K-dominated exposures, this result does 
mean that when K exposures are of concern [ 11] effects 
concentrations based on typical laboratory tests with low Na 
concentrations would overestimate risk. Regarding the Ca 
effects, although a hardness dependence of toxicity was already 
known for some Na and Mg salts [ 16-20) and Davies and 
Hall [21) implicated Ca as the specific factor for Na2SO4 

toxicity, our results more thoroughly establish a role of Ca for a 
variety of salts. Predicting salt toxicity across waters will thus be 
more accurate i r done on the basis of Ca rather than hardness, 
but the benefits of accuracy must be weighed against the 
availability of Ca versus hardness data. Uncertainties associated 
with using hardness as a surrogate for Ca can be addressed based 
on the regional variability of the Ca:Mg ratio, the resultant 
uncertainty on Ca, and the consequent uncertainty on toxicity 
estimated from Ca (e.g., Figures 7 and 8); in many cases, the 
resultant uncertainty should be limited. 

An important tool in addressing the toxicity of ion mixtures 
has been the model of Mount et al. [3). and part of the purpose of 
the present study was to address some limitations of that model. 
The present results do indicate that not addressing the hardness 
(or Ca specifically) of the background water can introduce 
uncertainty into this model and raise questions regarding how 
joint toxicity across the different ions was addressed by Mount 
et al. [3). However, any quantitative evaluation of that model 
relative to our results must wait for the alternative model to be 
presented in our subsequent article. 

In addition to describing the dependence of major ion salt 
toxicities on background water chemistry, the results of the 

present study allowed some inferences about mechanisms and 
some conclusions about how salt toxicity dosimetry should be 
expressed. At least 3 separate mechanisms were apparent. First, 
a K-related mechanism is indicated by the high toxicities of K 
salts, the dependence of this toxicity on Na concentration, and 
its good correlation to K concentration. Second, a Mg-related 
mechanism is indicated based on the greater toxicity of Mg salts 
than Na salts and the correlation of Mg salt toxicity to Mg 
activity. Third, a mechanism related to multiple ions is 
indicated, based I) on Na salts being less toxic than salts of 
other cations, 2) on anions affecting the toxicity of Na salts, 3) 
on the good correlation of this toxicity to osmolarity, and 4) on 
the agreement of toxicity from Na gluconate and mannitol with 
that of inorganic Na salts when expressed as osmolarity. 
Calcium salt toxicity also likely represents a mechanism 
different from that of Na salts because of the greater toxicity 
of CaC12 compared with Na salts tested at high but nontoxic Ca 
concentrations; however, this might be the same mechanism as 
Mg, which has similar toxicity to Ca when tested in waters with 
higher Ca background. 

Regarding dosimetry, rigorously understanding and de
scribing salt toxicity requires examining toxicity on the basis 
of chemical activities and consideration of various ion 
interactions. The cation-related mechanisms would be 
expected lo be best related to cation activities, and the 
multiple ion mechanism associated with Na salts requires 
some measure, such as osmolarity, which addresses multiple 
chemical species. These conclusions regarding mechanisms 
and dosimetry are preliminary and will be further addressed in 
the subsequent articles mentioned in the flltrod11clio11, but ii is 
evident that regulations based solely on a single ion may lack 
robustness from failing to address the relative toxicities and 
interactions of multiple ions. 

One limitation of the present results is that they just 
concern the toxicities of single salts, with other ions being at 
low to moderate background concentrations reported for US 
waters. Most field situations would involve enrichment of 
more ions- to well above ambient levels, if not to toxic levels. 
For example, it would not be expected that Mg would be 
enriched to toxic levels while Ca stays at background levels, 
and the high toxicity of K salts depends on very low Na 
concentrations, which would be an unusual exposure scenario. 
The exposure metrics and relationships noted in the present 
study would be expected to apply to more complex mixtures 
(e.g., all ions contributing to osmolarity), but there is a need to 
better define the scope of applicability of t~ese relationships. 
Their extension to more complex mixtures will be the subject 
of subsequent articles. 

Although a complete model for the acute toxicity of major 
ions to C. dubia will be forthcoming, Figures 6 through 8 make it 
clear that this will be complicated, involving chemical 
speciation calculations, multiple toxicity mechanisms, and 
interactions among 7 toxicants. Any practical application will 
require simplifications, but we feel that the detail provided in the 
present study and in later articles will provide a starting point for 
detennining what simplifications are possible and how they 
should be structured. Another application issue concerns the 
relevance of acute ion toxicity for C. d11bia to the assessment of 
an entire aquatic community, especially in low. ion, lotic 
systems. This toxicity endpoint is the starting point for work that 
will address more endpoints and species. However, -the 
relationships developed for C. d11bia will be directly relevant 
to many aquatic systems and will also have value in developing 
and interpreting major ion toxicity data for other species. 
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COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENT AL PROTECTION 

BUREAU OF CLEAN WATER 

TRIENNIAL REVIEW OF WATER QUALITY STANDARDS 

RATIONALE FOR THE DEVELOPMENT OF 
AMBIENT WATER QUALITY CRITERIA FOR 

CHLORIDE 

PROTECTION OF AQUATIC LIFE 

Section 303(c)(l) of the Clean Water Act (33 U.S.C.A § 1313(c)(1 )) requires that states 
periodically, but at least once every three years, review and revise as necessary their water 
quality standards. Water quality standards are instream water quality goals that are implemented 
by imposing specific regulatory requirements (such as treatment requirements and effluent 
limits) on individual sources of pollution. As part of the current review, the chloride criterion is 
being evaluated. 

Chloride occurs naturally in the aquatic environment, especially in waters flowing through 
geologic formations of marine origin. The major anthropogenic sources of chloride include 
deicing salt for roads, urban and agricultural runoff, treated industrial waste, discharges from 
municipal wastewater plants and the drilling of oil and gas wells (EPA, 1988). Elevated levels of 
chloride are toxic to aquatic life in freshwater environments. A state-wide aquatic life criterion 
for chloride would provide an appropriate level of protection for all of Pennsylvania's waters. 

Pennsylvania's existing chloride criterion was developed primarily for the protection of potable 
water supplies (PWS). It is not applied in all waters of this Commonwealth, but rather only at 
the point of water supply intake, pursuant to 25 Pa. Code § 96.3(d) (relating to water quality 
protection requirements). The current PWS criterion for chloride is included in Table 3 at 25 Pa. 
Code § 93.7 (relating to specific water quality criteria) and establishes a maximum level of 250 
milligrams of chloride per liter of water, applicable only at the point of all existing or planned 
surface PWS withdrawals, unless otherwise specified by regulation. 

The Pennsylvania Department of Environmental Protection has developed draft water quality 
criteria for chloride for the protection of aquatic life. The draft criterion is based on current 
science that shows that the water hardness and sulfate concentrations affect chloride toxicity to 
aquatic organisms. This relationship is incorporated into the newly developed equation used for 
calculating the acute and chronic numeric criteria for chloride in Pennsylvania waters. The 
Department is recommending that this chloride criterion be applied in all waters for the 
protection of aquatic life. 

1 
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History 

The U.S Environmental Protection Agency (EPA) published Ambient Water Quality Criteria 
(A WQC) for Chloride in February 1988, which summarized the published toxicity data that was 
available at that time for chlorides on freshwater plant and animal species. The acute and chronic 
effects of chlorides on aquatic animals were documented, along with the chronic effects of 
chloride on aquatic plants. The findings of I 06 published scientific studies were considered in 
the development of the national aquatic life criteria for chloride. EPA developed the chloride 
criteria in 1988 for protection against adverse acute and chronic impacts on freshwater aquatic 
life based on the Guidelines for Deriving Numerical National Water Quality Criteria for the 
Protection of Aquatic Organisms and Their Uses, NTIS PB85-227049 (Stephan, et al., 1985). 
EPA determined the four-day (chronic) and one-hour acute average concentrations based upon 
how quickly some aquatic species reacted to higher concentrations of pollutants. The Criteria 
Continuous Concentration (CCC) and Criteria Maximum Concentration (CMC) values should 
not be exceeded more than once every three years on the average (US EPA, 1988). 

The 4-day average (CCC) criterion = 230 mg/I 

The I-hour average (CMC) criterion = 860 mg/I 

In 2005, the state of Iowa with the help of EPA Region 5 began an investigation into updating 
the existing chloride A WQC. The revised WQS was promulgated by Iowa in 2009. EPA Office 
of Research and Development scientists served to link the relatioJ'!ship of chloride toxicity to 
aquatic organisms with water hardness and sulfate concentration. This relationship provided the 
basis for the revised WQS promulgated in Iowa. 

The Department has reviewed the equation-based aquatic life criteria for chloride as developed 
by EPA and successfully implemented in Iowa. The researchers at the Great Lakes 
Environmental Center (GLEC) in Columbus, OH and the Illinois Natural History Survey (INHS) 
in Champaign, IL worked collaboratively under a contract with the EPA to determine the toxicity 
of chloride in freshwater invertebrate species. The research demonstrated a strong correlation 
between.chloride toxicity and hardness and to a lesser extent with sulfate. The final results of 
this toxicity testing were published in the report "Acute Toxicity of Chloride to Select 
Freshwater Invertebrates" US EPA, October 28, 2008. Iowa Department of Natural Resources 
(IDNR) selected the appropriate acute and chronic criteria equations after considering input from 
many sources and two equations were promulgated by Iowa. Both the one-hour acute and 
ninety-six hour chronic criteria values should not be exceeded more than once every three years 
on the average (personal communication: Connie Dou, IDNR, November 2011 ). 

Test Compound Determination 

Chloride is one of the major anions commonly found in surface and wastewater. It is a 
constituent of naturally occurring minerals; it readily dissolves in water, and is important to 
living systems. As a solid, chloride is typically found as a salt bonded with a cation such as 

2 



R04582

Electronic Filing: Received, Clerk's Office 3/14/2019 

calcium, sodium, magnesium, or potassium. The salinity of a water body is measured by its total 
salt composition. Freshwater lakes are dominated by the cations: Ca2+. Mg2+, K• and Na+ and 
the anions HCO3·, soi· and c1·. (Wetzel, 1983) Data obtained from stream surveys of 
Pennsylvania waters confirmed this determination: the ionic composition is >40% HCO3·/ Ca2+, 

followed by SOi, Mg2+, Na+, K+ and c1·. Pennsylvania waters are calcium/bicarbonate 
dominant. 

Chloride toxicity tests have been conducted through the addition of chloride salts such as sodium 
chlori'de (NaCl), calcium chloride (CaCh), magnesium chloride (MgC b) and potassium chloride 
(KCL). Results of tests with potassium and magnesium chloride suggest toxic effects observed 
can be due to the potassium and magnesium cation, rather than the ch loride ion. It has been 
observed that the toxic effects of calcium chloride and sodium chloride are due to the chloride 
anion. In establishing the effect concentrations of the chloride ion, exposure to KCL and MgCh 
salts are lower (more toxic) than the effect concentration of the exposures to CaCli and NaCl 
salts (Canadian Council of Ministers of the Environment, 2011 ). Therefore the approximate 
order of chloride salt toxicity to freshwater organisms is KCL > MgCL2 > CaCh > NaCl (Mount 
et al 1997). Based on this information, chloride toxicity to freshwater organisms was evaluated 
using tests dosed with NaCl to ensure the effect concentrations were derived from tests where 
effects were based on the chloride anion, not the associated cations. 

Other Modifying Factors 

A long term study by Elphick et al. indicates that increased hardness may have an effect on the 
toxicity of chloride. GLEC and INHS (2008) also conducted some short-term exposure tests 
indicating that a hardness-chloride toxicity relationship exists for the water flea Ceriodahpnia 
dubia, the fingernail clam Sphaerium simile, the Oligochaete Tubifex tubifex and the aquatic 
snail Gyraulus parvus. (CCME, 2011) 

EPA contracted with the GLEC and the INHS (2009) to perform toxicity testing for chloride. 
The results showed that chloride toxicity is heavily dependent on water hardness, and to a lesser 
degree. sulfate levels in water. PA Department staff has been monitoring sulfate and hardness 
levels at Water Quality Network (WQN) stations throughout PA. This data confirms that PA 
source waters have a varied amount of hardness and sulfate concentrations. As an example, the 
Aughwick Creek watershed is located in southcentral Pennsylvania. In this single watershed, the 
hardness values range from l 0 mg/I in the small freestone streams to 250 mg/I in areas of 
limestone geology. There is a full range of hardness values between the 10 mg/ I and 250 mg/I as 
the tributaries flowing through various geologies coalesce and mix. This is not an unusual 
situation as there are extensive limestone deposits in the Commonwealth. Pennsylvania has a 
legacy of abandoned coal mines that can discharge high levels of sulfate. lnstream sulfate levels 
are elevated where there are concentrations of these abandoned discharges. Where there is a 
legacy of abandoned coal mines the sulfates often range between I 00 to 500 mg/I and sometimes 
higher. In contrast. the streams in the less affected parts of the state have sulfate values less than 
50 mg/I. Urban streams often have sulfate between 50 mg/I and l 00 mg/I. The variation in the 
hardness and sulfate concentrations throughout the state confirms that it is appropriate to develop 
an equation based criterion that includes a modification for hardness and sulfate. 

3 



R04583

Electronic Filing: Received, Clerk's Office 3/14/2019 

PA Site Specific Research/Literature Review 

The Department contracted with the Stroud Water Research Center. in Avondale, Pennsylvania 
to perform chloride toxicity testing. The study was designed to provide the additional 
information needed to support the development of a chloride criterion that is protective across 
the range of aquatic habitats and species found in Pennsylvania waters. Benthic 
macroinvertebrates were used in this eco-toxicity study of chloride because they are an 
ecologically important group of aquatic organisms and are common components of the 
Pennsylvania bio-monitoring multi-metrics used in standard water quality assessment protocols 
(e.g., PA IBI; PADEP 2013) 

The following mayfly species were included in the study: Neocloeon triangulifer, previously 
classified as Centroptilum (Jacobus and Wiersema, 2014), Anafromtilum semirufum, Procloeon 
fragile, Ephemerella invaria, Maccaffertium modestum and Leptophlebia cupida. All six species 
were evaluated for short term (acute) exposures to chloride. Chloride sensitivities were 
determined using sodium chloride because sodium is known to have little effect on the toxicity 
of chloride (Stroud 2015). Four species (N. triangulifer, A. semirufum, P. fragile, M. modestum) 
were subjected to a whole-life (chronic) toxicity test. The chronic test began with newly hatched 
larvae and ended when all larvae had emerged as adults (i.e., 20-48 days). The development 
time for a complete life cycle of M. modestum is 60-80 days. The experiment was ended before 
the adult emergence; therefore the chronic study of M. modestum was omitted. 

The acute and chronic data obtained from the Stroud study was incorporated into the data set 
used to determine Pennsylvania-specific chloride criteria. It has been shown that some aquatic 
organisms show significantly more sensitivity when tested in reconstituted laboratory water 
compared to natural waters (CCME, 2011 ). The Stroud study was conducted in water from three 
source water streams: Spruce Run, a soft water stream (hardness 6 mg/L) in Union County, PA; 
House Run, a moderately hard water stream (hardness 94 mg/L) in Greene County, PA and 
Cedar Run, a hard water (hardness 212 mg/L) stream in Union County, PA. The reference stream 
was White Clay Creek which is a moderately hard water stream (hardness 89 mg/L) located at 
the Stroud Water Research Center in Chester County, PA, where all the study species were 
originally collected. (Stroud, 2015) 

Other toxics data sources used: 

Toxics data that was compiled by Charles Stephan, November 06. 2007 -This document 
contains acceptable acute and chronic data obtained from several significant studies (Birge et al., 
1985; Spehar 1987; Cowgill and Milazza 1990; and Wisloh 2007). It also contains a list of the 
studies reviewed previous to 2007 that were not approved and the reasons for the disapproval. 

Data from Canadian Council of Minister of the Environment, 2011 - This document contained 
additional studies (Harmon et al 2003; Collins & Russell 2009: Gillis 2011, GLEC & INHS 
2008; Elphick et al 201 l; Wang and Ingersoll 201 0; US EPA 2010, Valenti et al 2007; Bringolf 
et al 2007) In particular, the Valenti et al, Bringolf et al and Gillis studies contained valuable 
data on sensitive and endangered mussels. This document also contains studies that have 
relevant chronic toxicity data. 
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US EPA, 2015-EPA's data set contained additional peer reviewed studies. (GLEC and INHS 
2010; Wang et al 2013; Garner and Royer 2010; Soucek 2012, 2013; Environ 2009; Sanzo and 
Hecnar 2006; Garibay and Hall 2004). 

In addition, PA DEP staff evaluated Maryland's Freshwater Chloride Development Methodology 
and reviewed the data used in their chloride criteria development. (MDE, 2013) 

Acute criteria determination 

Acute values were used from all acceptable data contained in the reports listed above. This 
resulted in 219 acute toxicity results for aquatic species (51 genera). The LC50's are in mg/L 
for all acceptable data, including Stroud mayfly data. The four genera most sensitive to acute 
testing were Epioblasma (freshwater mussel); Sphaerium (fingernail clam); Neocloeon (mayfly); 
and Lampsilis (freshwater mussel). The genus mean acute value (GMAV) for the most sensitive 
organism (Epioblasma) was 698 mg/L. This value was lower than the calculated final acute 
value (FA V) of 874.8 mg/L. In order to protect for this sensitive freshwater mussel, the species 
mean acute value (SMAY) for the Epioblasma (698 mg/L) was used as the FAY. The final acute 
value is 349 mg/L, which will be incorporated into the hardness/sulfate modifying equation to 
detennine the final acute chloride criterion. 

Acute Data 

GMAV GMAV GMAV 
Genus (m 2/L) Genus (me/L) Genus (m e/L) 

Epioblasma 698 Physa 2667 Aciperser 5903 
Sphaerium 785 Rana 2680 Cyprinella 5956 
Neocloeon 959 Pseudacris 2882 Lepidostoma 6000· 
Lampsilis 991 Lirceus 2950 Lepomis 6634 
Anafroptilum 1090 Macaffertium 3052 Carassius 6959 
Ambystoma 1178 Planorbella 3731 Gambusia 7786 
Ceriodaphnia 1197 Ephemerella 3759 Oncorhynchus 8379 
Elliptio 1437 Limnodrilus 3761 Libellulidae 9671 
Procloeon 1449 Bufo 3926 Fundulus 9706 
Megalonaisas 1517 Caecidotea 4049 Gasterosteus 10200 
Lasmigona 1577 Lumbriculus 4254 Cambarus 10557 
Margaritifera 1577 Nephelopsis 4310 Anguilla 11929 
Brach ion us 1645 Erpobdella 4550 Agria 14255 
Daphnia 1765 Ameriurus 4849 
Isonychia 1880 Pimephales 5010 
Musculium 1930 Tubifex 53 l l 
Villosa 2215 Chironomus 5371 
Gyraulus 2430 Leptophlebia 5473 
Diaptomus 2571 Lithobates 5846 
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Rank Genus/ Species GMAVm2/L 
4 Lampsilis (freshwater mussel) 991 

3 Neocloeon (mayfly) 959 

2 Sphaerium (fingernail clam) 785 

I Epioblasma (freshwater mussel) 698 

Chronic criteria determination 

The chronic toxicity data set included IO aquatic species. Pimephales promelas, Oncorhynchus 
mykiss, Daphnia ambigua, Daphnia magna, Daphnia pulex, Ceriodaphnia dubia, Lumbriculus 
variegatus, Neocloeon triangulifer, Anafroptilum semirufum and Procloeonfragile. The final 
calculated acute/chronic ratio (F ACR) from the acceptable data is 6.2. The final chronic value is 
112.7 mg/L (113 mg/L), which will be incorporated into the hardness/sulfate modifying equation 
to determine the final chronic chloride criterion. 

scv SAV GM 
Soecies m2/L (m2/L) ACR Source 
Pimephales promelas 433.1 6570 10.2 Birge et al 1985 

598 4079 Elphick et al. 2011 
Oncorhynchus mykiss 922.7 8379 9.1 Stephan 2007 

Daphnia ambigua 259 1213 5.4 Harmon et al 2003 

Daphnia magna 2382 4731 Stephan 2007 
421 3630 Elphick et al. 2011 

Daphnia pulex 372 1470 Stephan 2007 
Ceriodaphnia dubia 925 1395 2.6 Stephan 2007 

425 1677 Stephan 2007 
454 1068 CCME, 201 l 

Lumbriculus variegatus 825 3100 3.8 Elphick et al. 2011 

Neocloeon triangulifer 109 704 8.4 Stroud, 2015 

175 2141 Stroud, 2015 
188 1420 Stroud, 2015 

Anafroptilum 114 107 8.3 Stroud, 2015 
semirufum 279 1827 Stroud, 2015 

128 1336 Stroud, 2015 
Procloeon fragile 168 472 6.1 Stroud, 2015 

332 2110 Stroud, 2015 
245 1765 Stroud, 2015 

Final ACR 6.2 
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Chronic Data Ranked 

Rank Species SMCVm2/L 
4 Daphnia ambigua (water flea) 259 

3 Proc/oeon fragile (mayfly) 248 

2 Anafroptilum semirufum (mayfly) 174 

I Neocloeon triangulifer (mayfly) 157 

FAY 874.8 

FAY for lowest GMAY 698 
FACR 6.2 
CMC based on FAY for lowest GMA Y 349 

CCC 112.7 

Chloride Criteria Development 

The hardness and sulfate values used to derive the appropriate chloride criteria shall be 
determined by instream measurements, statewide water quality network (WQN) or other values 
as approved by the Department. The proposed chloride criterion is calculated using the following 
equations that incorporate the hardness and sulfate modifiers based on the GLEC studies: 

Acute Chloride Criterion Equation - One hour average concentration should not exceed 

Acute Criterion (mg/L) "" 349(Hardness)° 2058(Sulfate y0 0745 

Chronic Chloride Criterion Equation - 4 day average concentration should not exceed 

Chronic Criterion (mg/L) = 113(Hardness)01058(Sulfater0-0745 

Recommendation 

On April 17, 2012 the EQB adopted a proposed rulemaking for the promulgation of an aquatic 
life criterion for chloride. Based on the comments received during the public comment period, 
which ended August 8, 2012, the Department, in this new proposed rulemaking has re-evaluated 
and incorporated Pennsylvania-specific data into the determination of the chloride criterion. The 
Department has developed a state-specific equation-based aquatic life criterion for chloride. It 
incorporates additional state-specific aquatic toxicity data, as related to the ion composition of 
our waterbodies, and the necessary adjustment for the effects of hardness and sulfate on the 
toxicity of chloride. 

The Department recommends adopting the Pennsylvania-specific equation-based aquatic life 
criterion for chloride. 
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FULL-LIFE CHRONIC TOXICITY OF SODIUM SALTS TO THE MAYFLY NEOCLOEON 
TRIANGULIFER IN TESTS WITH LABORATORY CULTURED FOOD 
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Abstract: _Although insects ?Ccur in nearly all freshwater ecosystems, fe~ sensitive insect models exist for use in determining the toxicity 
of contaminants. Th~ obJe~ttves of the present study. were to adapt previously developed culturing and toxicity testing methods for the 
mayfly Neocloeo11 tr1a11gulifer (Ephemeroptera: Baell~ae), and to further develop a method for chronic toxicity tests spanning organism 
ages ?f less tha_n 24 h tJ?St hatch to adult emergence. usmg a laboratory cultured diatom diet. The authors conducted 96-h fed acute rests and 
full-hfe c~omc tox1c11y tests with sodium chloride. sodium nitrate, and sodium sulfate. The authors generated 96-h median lethal 
concen1rauons (LC~0s) of 1062 mg Cl~ (mean of 3 tests), 179mg N-NOy'L. and 1227mg SOJL. Acute to chronic ratios ranged from 
2.1 t? 6.4 for chlonde, 2.~_to ~-' for nitrate, and 2.3 to 8.5 for sulfate. The endpoints related to survival and development time were 
co?s1stently t~e most sensitive m the tests: The chronic values genera1ed for chloride were in the same range as those generated by others 
using natural f~s. Furthermore, our :,ve1gh1-versus-fecundi!Y ~lot~ were similar t~ those previously published using the food culturing 
met~od on which the present authors method was ba~ed, md1catmg good potential for standardization. The authors believe that the 
con_tt?ued use of this sensitive mayfly specie_s in laboratory s~udi_es w!ll help to close the gap in understanding between standard laboratory 
tox1c1ty test results and field-based observauons of community 1mpa1rment. E11viro11 Toxicol Chem 2015 ;34:2126-2137. © 20 I 5 SET AC 

Keywords: Mayfly Toxicity testing Chronic to)(icity 

INTRODUCTION 

Despite the fact that insects occur in nearly all freshwater 
ecosystems and are often the dominant class of macro
invertebrate in those systems [ I], few insect models exist for 
use in determining the toxicity of contaminants. Among the 
most commonly used insect species in toxicity testing are the 
midges Chironomus riparius and Chiro11om11s dilut11s, which 
can be cultured in the laboratory but tend to be among the more 
insensitive invertebrates. Efforts have been made to assess the 
potential for use of abundant, wild-caught mayflies (Ephemer
optera) for standardized toxicity test development [2,3], but 
knowledge of exposure history, health, and age of test 
organisms before testing provides for better interlaboratory 
test result comparisons [4]. 

A major step toward the development of a sensitive insect 
model organism for toxicity testing was taken when Sweeney 
and Vannote (5) characterized the effects of several variables 
on life history characteristics of the parthenogenetic mayfly 
Neocloeo11 tria11gulifer McDunnough (originally described as 
Cloeo11 tria11g11lifer (6), later transferred to Centroptilum (7), 
and most recently assigned to Neocloeo11 (8)). The same 
research group (Stroud Water Research Center) later developed 
a method of culturing this organism in the laboratory and using it 
in toxicity tests [9]. The advantage of N. tria11g11lifer is that 
because it is parthenogenetic, it does not require a large amount 
of space for mating to take place; female clones can emerge into 
small containers (e.g., 300-mL beakers) and then deposit viable 
eggs. Furthermore, parthenogenic organisms in general arc 
desirable for use in toxicity testing because being clonal 
eliminates genetic variability as a confounding factor. The 
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Stroud Water Research Center group uses naturally colonized 
periphyton plates to feed the organisms, and this approach has 
now been adapted by others to conduct toxicological inves
tigations with various contaminants [10-13). 

Because food quality and quantity appear to influence the 
response of N. tria11gulifer to contaminants [\0,11,13], devel
oping a cultured food consisting of I or more diatom species is 
necessary to further allow standardization and more widespread 
use of this organism in toxicity testing. Great progress has been 
made toward this end by Weaver et al. (14], who developed a 
method of culturing 3 different diatom species (Mayamea 
atomus, Nit:.schia cf. pusilla, and Ach11a11thidium mi1111tissi
m11111) in the laboratory, and then using stocks of monocultures 
of the species to colonize microscope slides, which are then 
offered to nymphs as biofilms. This approach was successfully 
used to culture 13 successive generations of the organisms, and 
both acute and short-term chronic (i.e., less than full-life) 
toxicity data have been generated using organisms cultured with 
this food (15]. 

Previously reported chronic toxicity tests with this species 
(or genus) have been conducted using wild-caught individuals 
[ 16], using cultured individuals with naturally colonized 
periphyton plates ((9- 13,17,18]; J. Jackson, Stroud Water 
Research Center, Avondale, PA, USA, unpublished data), or for 
less than a full life cycle [15, 19]. The objectives of the present 
study were to adapt the previously developed diatom culturing 
and toxicity testing methods for N. tria11gulifer (14,15] and to 
further develop a method for chronic toxicity tests spanning 
organism ages of less than 24 h post hatch to adult emergence, 
with the goal of producing data that are suitable for use in the 
development of chronic water quality criteria, as prescribed by 
Stephan et al. [20] (i.e., similar in scope to the daphnid and 
mysid life-cycle tests). We chose 3 sodium salts that are 
contaminants of interest in the Great Lakes region: sodium 
chloride, sodium nitrate, and sodium sulfate (E. Hammer, 
United States Environmental Protection Agency (USEPA], 
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Washington, DC, USA, personal communication), and con
ducted 96-h fed acute tests and full-life chronic toxicity tests so 
that acute-to-chronic ratios could be calculated. 

METHODS 

Culturing of test organisms and food 

Mayfly and diatom biofilm culturing methods were based 
on those developed by Weaver ct al. [14), with several 
modifications. As recommended I 14]. we initially used 3 
species of diatom for feeding of mayflies, but we stopped using 
Achnamhidium sp. because it was more difficult to culture than 
the other diatoms, and culture results indicated that it was not 
necessary (DJ So.ucek, personal observation). Diatoms used to 
feed mayflies included Mayamea sp. and Nitzschia sp. Both 
diatoms were obtained from Carolina Biological Supply, sold 
as Navic11fa sp. and Synedra sp., respectively. We had the 
genus-level identities taxonomically confirmed by an expert 
(S. Decelles) at USEPA-ORD, Cincinnati, Ohio, USA. 

Mixed diatom stocks 

To culture diatoms, we autoclaved (30 min at 121 °C, liquid 
cycle) a 4-l flask containing 4 l filtered (Whatman 934-AH) 
dechlorinated tap water and a 2-inch-long, Teflon-coated stir 
bar. After allowing it to cool, sterile technique was used to add 
1.3 ml Kent Proculture Professional F/2 Algal culture formula 
A, 1.3 ml Kent Proculture Professional F/2 Algal culture 
formula B, 150 mg sodium metasilicate (Na2SiO3 ·9H2O), and 
200ml fresh diatom stock solution (just removed from stir
plate). Both diatom species were present in combination in stock 
cultures. We had initially kept the species stocks separate, but 
combining the species in stocks did not appear to impact the 
performance of the mayflies, so we adopted the combined stock 
approach. The flasks were placed on stir-plates with moderate to 
fast stirring (a large vortex was visible) in an environmental 
chamber set for a 16:8-h light:dark photoperiod and 25 ·c. 
Diatom stocks were allowed to grow for 5 d, then 200 mL stock 
was used to seed the next flask and cages for mixed diatom slides 
(see below Mixed-diatom slides). Stocks were not refrigerated 
before seeding subsequent flasks or mixed-diatom slide cages. 

Mixed-diatom slides 

To culture mixed-diatom slides, 15 fully frosted microscope 
slides (catalogue no. 12-544-5CY, Fisherscience) were placed 
in a single layer ( with frosted side facing up} on the bottom of a 
7.2-L ( 189 mm x 297 mm x 128 mm) autoclavable polysulfone 
mouse cage (#PC7 l l 5HT, Ace Caging) filled with 2.5 l filtered 
(Whatman 934-AH) dechlorinated tap water. The container with 
the slides was autoclaved (30 min at 121 °C, liquid cycle) and 
allowed to cool. Sterile technique was used to add 1.3 mL Kent 
Proculture Professional F/2 Algal culture formula A, 1.3 mL 
Kent Proculture Professional F/2 Algal culture formula B, 
150mg sodium metasilicate (Na2SiO3 -9H2O; dissolved in a 
small amount of deionized water before addition), and 200 mL 
fresh (never refrigerated) mixed-diatom stock. The container 
with slides was covered with clear plastic wrap and placed in an 
environmental chamber set for a 16:8-h light:dark photoperiod 
and 25 •c. Slides tended to have the most robust biofilms if used 
within approximately 6 d to 10 d after inoculation, but slides as 
old as I mo were used with success as long as most of the 
material appeared to be distinct round or spindle-shaped diatom 
cells when examined under a compound microscope. Poor
quality slides would have very few distinct cells on microscopic 
examination and would be mostly masses of amorphous 

material. If, after approximately 5 d, the biofilms appeared lo 
be thin, we mildly aerated cages containing slides rather than 
adding more nutrients. We made the observation that color 
of the biofilm slides, as apparent to the naked eye, was not 
necessarily predictive of good mayfly performance. Therefore, 
before feeding to mayflies in toxicity tests or cultures, diatom 
biofilms were examined under a compound microscope to 
ensure that most of the biofilm material was distinct diatom 
cells, rather than being amorphous material. 

Mayfly nymph rea,·ing method 

Mayflies (Neocloeon lria11g11lifer; Stroud Water Research 
Center Clone #WCC-2) were reared· in an environmental 
chamber at 25 'C, and a 16:8-h light:dark photoperiod. Culture 
water was a reconstituted water (hereafter referred to as Duluth 
100) with a nominal hardness of 100mg/L as CaCO3 , prepared 
according to a formula developed at the USEPA laboratory 
in Duluth, Minnesota, USA. To make this water, the following 
salt concentrations were added to deionized water from a 
Barnstead "E-pure'' filtration system: KHCO3, 10 mg/L; NaHCO3, 

125 mg/L; MgSO,1, 38 mg/L; CaSO4, 40 mg/L; CaCl2, 43 mg/L; 
NaBr, 0.05 mg/L. This water recipe was designed with the goal 
of better mimicking chemistry of "typical" North American 
freshwaters relative to other commonly used reconstituted waters 
(D. Mount, USEPA, Washington, DC, USA, personal commu
nication). When eggs hatched, approximately 250 mL culture 
water was added toa 300-mL "I-chem" jar. All water was filtered 
using Whatman #934-AH glass microfiber filters. One mixed 
diatom slide was added to the jar. Newly hatched mayfly larvae 
(100-I000s) were then added to the jar, the lid was loosely 
placed, and the jar was covered with aluminum foil to block 
direct overhead lighting. When mayflies were 4 d to 8 d old 
(usually 6 d or 7 d), 40 individuals were placed in a 1-L beaker 
containing 400 mL Duluth 100 reconstituted water, and fed as 
described for the I-chem jar. The diatom slide was placed in 
the beaker before adding mayflies to avoid injury. Again, the 
container was covered with aluminum foil to block direct 
overhead lighting. When mayflies were 11 d to 12 d old, 20 
individuals were transferred to a 19-cm x 24-cm x 6.5-cm 
Pyrex casserole dish containing 1.5 L Duluth 100 water and 
5 mixed diatom slides. Slides were replaced when diatom 
biofilms were depleted, and water was changed twice per week 
or more if water appeared to be littered with loose diatoms and 
waste products. The container was covered loosely with foil. 
Using this method, ae~ation was not necessary at any point 
during mayfly culturing. 

When pre-emergent nymph stages (determined by presence 
of black wing pads) appeared (days 20-23). they were placed 
in a 300-mL I-chem jar containing culture water and a mixed 
diatom slide. A screened cover was placed on the jar to allow 
for emergence of sub-imagoes and molting to imago stage 
(within 24 h after pre-emergent nymph stage). To induce the 
imago to release its eggs, we held it by the wings with forceps 
and touched its abdomen to culture water held in a small petri 
dish. This procedure was conducted with the aid of a dissecting 
microscope. Eggs were then pipetted into a scintillation 
vial; when possible, eggs of 3 females were combined in each 
vial. Eggs were either allowed to hatch or placed in an 
environmental chamber at 10 C for later use. We observed a 
predictable relationship between the number of days eggs 
were held at IO •c and the number of days to hatch on transfer 
of eggs to 25 ~c (Figure I). In some cases, eggs hatched over 
multiple days. For the purposes of generati~g a predictive 
equation for time to egg hatch, we used half-day intervals; for 
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Figure 1. Predictive relationship between the number of days Neocloeo11 
1ria11gu/ifer eggs are held at 10 'C and number of days 10 halch on moving 
eggs 10 25 'C. 

example, if approximately equal numbers of eggs hatched on 
days 2 and 3 after placement in 25 QC, we used 2.5 d in the 
regression model. The predictive model is as follows: # days to 
hatch on moving eggs to 25 •c - 0.0009 (# days at 10 ' C)2 
0.1385(# days at 10 ~c) + 6.809. 

Test chemicals and di/11tion water 

The nitrate, chloride, and sulfate sources for acute and 
chronic toxicity tests were reagent-grade sodium salts (NaNO3 

CAS # 7631-99-4; NaCl CAS #7647-14-5; Na2SO4 CAS #777-
82-6). All acute and chronic tests were conducted in Duluth I 00 
hard water. As noted in the section Mayfly nymph rearing 
method, this was also the mayfly culture water, and eggs were 
stored in this water, so no acclimation was required. 

Starw1tio11 test 

To confirm previous observations that young mayflies 
are unable to survive extended periods without food [15]. 
we conducted a starvation experiment in which we placed 
I <24-h-old mayfly into each of twenty 30-mL beakers 
containing 20 mL Duluth 100 water at 25 ·'C. We added no food 
to the beakers and observed mortality over the next 48 h. All 
organisms were alive at 24 h, but by the next day (48 h), survival 
was down to 22% (Figure 2). Based on this finding, all acute 
toxicity tests were fed a scraping of mixed diatom biofilm 
(described in Acute test procedures). Because all tests were 
conducted with sodium salts, food was not expected to impact 
availability of the contaminants, and analytical chemistry 
confirmed this (described in Acute test procedures). 

Figure 2. Percen_tage of survival of Neoc/oeo11 1ria11g1,!if er larvae over 1,me 
with no food. Organisms were less than 24 h old at the start of the test. 

Table I . Test conditions for acute toxicity tests with Neocloeo11 tria11gulifer 

Condition 

I. Temperature CC) 
2. Pholoperiod (light:dark) 
3. Test chamber size 
4. Test solution volume 
5. Age of organisms 
6. Dilution water 
7. Substrate 
8. No. of organisms per chamber 
9. No. of chambcrs/1rea1men1 
10. Food 
11. Aeration 
12. Test type 
13. Renewal frequency 
14. Test duration 
15. Control survival 
15. Endpoint 

Acute test procedures 

Value 

25± I 
16:8 

30ml 
20ml 
<24 h 

Duluth 100 
None 

5 
4 

Scraping of li\•e diatom biofil m 
No~ 
Static 
None 
96 h 

;?:90% 
Survival 

Static, nonrenewal, acute tox1c1ty tests were conducted 
according to guidelines detailed in ASTM International E729-
96 (4). Treatments comprised a 50% dilution series. Five 
concentrations were tested in addition to controls. Further 
general details on test conditions are provided in Table I. 
Organisms were less than 24 h old at the beginning of the test. 
Test chambers were fed by grasping a mixed diatom slide 
( cultured as described previously in Mixed-diatom slides) with a 
forceps, and scraping off an approximately 5-mm x 10-mm 
x 25-mm area of biofilm with another clean microscope slide, 
and releasing the biofilm into the test chamber. Chambers were 
fed on day O only, because I biofilm scraping was more than 
enough for the 96-h test duration. Mortality was assessed daily, 
using a dissecting microscope. Individuals were considered 
dead if they did not respond to gentle prodding with a blunt 
instrument. All median lethal concentration (LC50) values were 
calculated by using the trimmed Spcarman-Karber method [21]. 

Standard water chemistry parameters were measured at both 
the beginning and the end of each exposure period, including 
temperature, pH, conductivity, and dissolved oxygen. Alkalini
ty and hardness were measured at the beginning of the test only. 
The pH measurements were made by using an Accumet (Fisher 
Scientific) model AB 15 pH meter equipped with an Accumet 
gel-filled combination electrode (accuracy < ±0.05 pH at 
25 'C). Dissolved oxygen was measured using an air-calibrated 
Yellow Springs Instruments (RDP) model 55 meter. Conduc
tivity measurements were made using a Mettler Toledo (Fisher 
Scientific) model MC226 conductivity/total dissolved solids 
meter. Alkalinity and hardness were measured by titration [22]. 
Water samples from each treatment were collected at the 
beginning and end of acute tests and submitted to the Illinois 
State Water Survey analytical laboratory for measurement of 
nitrate, chloride, and sulfate concentrations as appropriate, 
using ion chromatography. Conductivity varied with salt 
concentration in all 3 tests. For the NaCl tests, mean (±standard 
deviation [SDI) temperature, pH, dissolved oxygen, alkalinity, 
and hardness were 25.0 ± 0.2 "C, 8.3 ± 0.1, 7.5 ± 0.3 mg/L, 
84 ± 2 mg/Las CaCO3, and 93 ± I mg/Las CaCO3, respective
ly. For the NaNO3 test, the values were 24. 7 ± 0.3 ' C, 8.3 ± 0.1, 
7 .8 ± 0.1 mg/L, 83 ± I mg/L as CaCO3, and 99 ± 1 mg/L 
as CaCO3, respectively. For the Na2SO4 test, the values 
were 24.8 ± 0.2 ·C, 8.3 ± 0.I, 7.6±0.2mg/L, 84±2mg/L 
as CaCO,1, and 99 ± I mg/L as CaCO3, respectively. For the 
NaCl test, measured chloride concentrations averaged 103% 
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of nominal (range, 100 106%); for the NaNO3 test, measured 
N-NOl averaged 105% of nominal (range, 103- 107%); for the 
Na2SO4 test, measured sulfate averaged 107% of nominal 
(range, 101-110%). All reported LCS0 values are based on 
measured concentrations. 

Chronic toxicity testing procedures 

For chronic toxicity tests, 6 treatments, including a control 
(dilution water), were tested. Nominal chloride concentrations 
for the treatments were as follows: 37 mg Ci-IL ( control), 
70 mg Cl /L, 112 mg Cl /L, 196 mg c1-/L, 364 mg Cr/L, and 
700mgCI-/L. Nominal N-N03 concentrations were as follows: 
0 mg N-NOJ/L (control), 12.5 mg N-NOl/L, 25 mg N-NO3/L, 
50mg N-NO3'L, 100mg N-NO3'L, and 200mg N-NO3/L. 
Nominal so/- concentrations were as follows: 59 mg so/-lL 
(control), 136mg so/-lL, 214mg so/-lL, 369mg SO/ IL, 
679mg So/-lL, and 1300mg So/-lL. 

Test conditions are summarized in Table 2. In an attempt lo 
minimize the mass of diatoms required for each test chamber, 
we initially used the model of the ASTM International 
Ceriodaph11ia d11bia chronic method (23), in which I organism 
is added per test chamber, and each treatment has IO replicates. 
The NaCl and NaNO3 chronic tests were conducted in this 
manner, but for the Na2SO4 chronic test, we used 2 organisms 
per test chamber (a total of 20 organisms per treatment) to 
decrease the chance of random control mortalities causing test 
failure. Because having 2 individuals per chamber did not 
require substantially higher numbers of diatom slides through 
the course of the test, we recommend using this organism 
loading rate for further tests. 

Before the start of a test, a vial containing eggs from 3 
females was moved from the 10 "C environmental chamber to 
the 25 °C chamber to encourage hatching of the eggs. The test 

Table 2. Test conditions for chronic toxicity tests with Neocloeo11 
1ria11gulifer 

Condition 

I. Temperature (0 C) 
2. Photoperiod (light: 

dark) 
3. Test chamber 

size/solution volume 

4. Age or organisms at 
start of test 

5. Dilution water 
6. Subslrate 
7. No. of organisms per 

chamber 
8. No. of 

chambers/treatmenl 
9. Food 

10. Aeration 
11. Test type 
12. Renewal frequency 
13. Control survival' 
14. Endpoints 

Value 

25±1 
16:8 

Day 0-14: 30mU20mL; day 14 pre-emergent 
nymph stage: 150mUI00mL; emergence 

chamber: 300mUl25 mL 
<24h 

Duluth 100 
None 

2 (2 of our tests had 1 per chamber) 

10 

Scrapings of live diatom biofilms from shdes 
Day 0-16 on water change days; thereafter, 

daily 
None 

Static/renewal 
Days 0-4: none; day 5-end of test: MWF 

e::80% 
%Survival lo pre-emergent nymph. % 

pre-emergent nymph when controls finished. 
no. or days to pre-emergent nymph, % 

emergence. pre-egg laying wet weight of adult. 
no. or eggs/original female 

"Control survival was evaluated as no. of organisms surviving to pre
emergent nymph stage. 
MWF = Monday. Wednesday. Friday. 

began when sufficient numbers hatched to conduct the test; 
organism!> were less than 24 h old at the start. Tests were 
conducted at 25 ± I ' C and a 16:8-h light:dark photoperiod. All 
test chambers were covered with plastic wrap to minimize 
evaporation and with aluminum foil to eliminate direct overhead 
light. Light intensity in test chambers was approximately 110 
lux to 160 lux. The test chambers al the beginning of the test 
were 30-mL glass beakers with 20 mL test water (or control). No 
substrate was used, but a scraping from a mixed diatom biofilm 
slide was added to each beaker for food as described previously 
in Acute test procedures for acute testing. Chambers were fed on 
day 0 and day 5, then on every water change day thereafter. 
Beginning on day 17 and until the end of the tests, biofilm 
scrapings were added to test chambers daily. Beakers were 
never allowed to be empty of food before the next feeding. We 
used scrapings of live biofilms for food, because numerous 
previous experiments using concentrated, refrigerated mixed 
diatom suspension made from concentrated stocks of freshwater 
diatoms, as recommended by Strucwing et al. (15), resulted 
in lack of development of nymphs (DJ Soucek, personal 
observation). Water was not renewed for the first 4 d of the 
test, because the small size of the test organisms at that time 
made handling a potential source of error. Beginning on day 5 
and every Monday, Wednesday, and Friday thereafter, complete 
water changes were conducted, with organisms being trans
ferred to new beakers with freshly made water. Organisms were 
held in 30-mL beakers until day 14, when they were moved to 
150-mL glass beakers with 100 mL test water. The 150-mL 
beakers were used until just before emergence. 

Mayflies began to reach the pre-emergent nymph stage on 
day 20 to day 22, depending on the test. Slower developing 
individuals took as many as 36 d to reach this stage, but most had 
done so by day 25 in all 3 tests. When pre-emergent nymph 
stages were observed, they were transferred to 300-mL glass 
beakers with 125 mL appropriate test or control water and food. 
In early experiments to test this method, we added a clean 
microscope slide placed at a slant in the beaker to provide a 
surface for organisms to walk up and exit the water surface, but 
we later learned that this was not necessary. The larger beakers 
were used to provide more space for the flying sub-imagoes/ 
imagoes, and they were covered individually with plastic wrap 
to prevent escape of the organisms. Sub-imagoes and imagoes 
were able to rest by clinging to the beaker wall or plastic wrap 
cover. For the NaCl and NaNO3 tests, each organism had its own 
emergence chamber. In the case of the Na~O4 chronic, which 
had 2 organisms per chamber at the beginning of the test, if both 
individuals reached pre-emergent nymph stage on the same day, 
they were placed in the same emergence chamber. Otherwise, 
each individual had its own emergence chamber. The pre
emergent nymph:staged nymphs were observed in the morning, 
and by the next morning, if successful, they had molted through 
the sub-imago stage to the imago stage. Imagoes then were 
grasped by the wings with a forceps, and weighed live to the 
nearest 0.001 mg by using a Cahn C-35 microbalance. Then, 
holding them again by the wings using a forceps, we held the 
ventral surface of their abdomen to Duluth 100 water held in a 
thick depression slide (85 mm x 14mm'-x 33 mm), allowing the 
adult to release its eggs. When this procedure is perfonned 
under a dissecting scope, a faint yellowish coloration fonned 
by the eggs is visible in the side of the abdomen. When all 
of the eggs arc released, this coloration is no longer visible. 
In addition, we watched through the scope as the eggs were 
released and continued to hold the abdomen to the water for 
some time after eggs stopped appearing, to ensure that all eggs 
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were released. With the eggs in the depression slide, we used a 
dissection probe to break the surface tension, allowing the eggs 
to fall to the bottom of the depression. The concave nature of 
the depression caused eggs to gather in the bottom. We then 
used the probe to spread the eggs into a monolayer, and 
photographed the monolayer using an Olympus Q-color 3 
camera mounted on a dissecting scope and QCapture Ver 2.7.3 
software. The images were then printed to hard copy, and eggs 
were counted manually. 

Standard water chemistry parameters were measured 
throughout the exposure period, including temperature, pH, 
conductivity, dissolved oxygen, alkalinity, and hardness, as 
detailed previously in Acute test procedures for acute toxicity 
tests. Water samples from each treatment were submined to the 
Illinois State Water Survey analytical laboratory for confinna
tion of chloride, sulfate, or nitrate concentrations by using ion 
chromatography. With the exception of conductivity, which 
varied with salt concentration in all 3 tests, measured water 
quality parameters varied little in the chronic toxicity tests. For 
the NaCl test, mean (±SD) temperature, pH, dissolved oxygen, 
alkalinity, and hardness were 25.2 ± 0.5 •c, 8.3 ± 0.1 mg/L, 
7.4 ± 0.4 (lowest value - 6.8) mg/L, 86 ± 4 mg/L as CaCO3, 

and 94 ± 3 mg/Las CaCO3, respectively. For the NaNO3 test, 
the values were 25.2 ±0.3 "C, 8.3 ±0.1 mg/L, 7.5 ± 0.5 (lowest 
value """ 6.6) mg/L, 85 ± 5 mg/L as CaCO3, and 95 ± 7 mg/L as 
CaCO3, respectively. For the Na2SO4 test, the values were 
25.0 ±0.3'C, 8.4 ± 0.1 mg/L, 7.3 ±0.4 (lowest value = 6.1) 
mg/L, 83 ± 3 mg/L as CaCO3, and 95 ± 4 mg/L as CaCO3 , 

respectively. For the NaCl test, measured chloride concen
trations averaged 100% of nominal (range, 92- 109%); for the 
NaNO3 test, measured N-NO3 averaged 102% of nominal 
(range, 96-!07%); for the Na2SO4 test, measured sulfate 
averaged 97% of nominal (range, 90 106%). 

Endpoints measured included percentage of survival to pre
emergent nymph stage; percentage of pre-emergent nymph 
when controls finished (% pre-emergent nymph when controls 
finished, calculated as the number of individuals in a treatment 
that had successfully reached pre-emergent nymph stage by the 
day the last individual in the control reached pre-emergent 
nymph stage); mean number of days until pre-emergent nymph 
stage; percentage of emergence ( calculated as the number 
successfully emerging to imago stage divided by the number of 
individuals at the start of the test), mean pre-egg-laying wet 
(live) weight of imago; number of eggs per female (i.e., number 
of eggs per emerging female, a measure of mean individual 
fecundity); number of eggs per original female (i.e., overall 
number of eggs produced in a treatment divided by the number 
of individuals at the start of the test). The laner endpoint is 
analogous to population growth rate, which would include 
development time as well, but because the results of the 2 
calculations were highly correlated, we only included number of 
eggs per original female in the present study. Another endpoint 
reported by the Stroud Water Research Center (J. Jackson, 
Stroud Water Research Center, Avondale, PA, USA, unpub
lished data) was instantaneous growth rate, which incorporates 
adult and hatchling mass and development time. This endpoint 
was not responsive to any of the salts tested in the present study, 
so for the sake of brevity, we have not included it. Percentage of 
survival was analyzed statistically by using Fisher's exact test, 
and means for the remaining endpoints except for percentage of 
emergence and number of eggs per original female were 
compared by using analysis of variance with post hoc pairwise 
comparisons conducted using Tukey's honest significant 
difference. Dunnett's test was not used for post hoc tests for 

sublethal endpoints, because the treatments did not have equal 
replication because of mortality. The maximum allowable 
toxicant concentration was calculated as the geometric mean 
of the no observable effect concentration (NOEC: the highest 
concentration at which means were not significantly different 
from the control) and the least observable effect concentration: 
the lowest concentration at which means were significantly 
different from that of the control). When possible, 20% effective 
concentrations (EC20s) were calculated by using TRAP software 
(Ver 1.21A; R.J. Erickson, USEPA, MED, Duluth, MN, USA). 

RESULTS 

Acute toxicity tests 

In the five 96-h, fed, acute toxicity tests conducted with 
Neocfoeon triangulifer (3 with sodium chloride and I each with 
sodium sulfate and sodium nitrate), control survival was 100% 
in all cases except for the sodium sulfate test, which had 95% 
control survival. For the sodium chloride tests, individual 96-h 
LC50s (95% confidence intervals) were 1140 (994-1309) mg 
Cl/L, 910 (7l9- 1153)mgCI/L, and l 153 (96-1374)mgCI/L. 
The geometric mean of these 3 tests ( I 062 mg CI/L) was used to 
calculate the acute-to-chronic ratios for chloride. The 96-h 
LC50 for the nitrate test was 179 (I 65- 205) mg N-NO:JL, and 
the value for the sulfate test was 1227 (l073- 1404)mg SO4'1,. 

Chronic toxicity tests 

Chloride test. Survival to pre-emergent nymph stage was 
high for the controls and the 3 lowest-exposure treatments 
(Table 3). In the 194-mg/L treatment, I individual was killed 
because of technician error, so survival was 8 of 9 individuals/ 
replicates. The 362-mg/L and 701-mg/L treatments had 
significantly lower survival to pre-emergent nymph stage than 
the other treatments. All of the organisms in the 701-mg/L 
treatment were dead by day 4, and all mortality in the 362-mg/L 
treatment occurred on day 7 or before (Figure 3A). Percentage 
of pre-emergent nymph when controls finished was slightly 
more sensitive than the percentage of survival to pre-emergent 
nymph stage (20% vs 60%, respectively, in the 362 mg c1- /L 
treatment), but calculated effects levels were similar in the 
2 endpoints. Controls reached the pre-emergent nymph stage 
by day 23 on average, as did the 70-mg/L, 112-mg/L, and 
194-mg/L treatments. Organisms that survived in the 362-mg/L 
treatment had significantly delayed (by ~ 3 d) development 
to pre-emergent nymph stage. The percentage of emergence 
was relatively high in the controls, but although the highest 
concentration had no emergence, no dose- response relationship 
was observed for this endpoint. The measured maximum 
allowable toxicant concentration and EC20 (95% confidence 
interval) for percentage of pre-emergent nymph when 
controls finished were 265 mg c1-/L and 165 mgc1· /L (119-
230 mg Cl /L), respectively, and for percentage of survival 
to pre-emergent nymph stage were 265 mgCr/L and 
190mgCI /L (129- 280mgCI-/L), respectively. We could not 
calculate an EC20 for number of days to pre-emergent nymph 
stage (as I/mean number of days) or percentage of emergence 
because of insufficient slope, but the maximum allowable 
toxicant concentrations were 265 mg c1-/L and 504 mg c1-/L, 
respectively. 

The sublethal endpoints of pre-egg-laying weight, number of 
eggs per female, and number of eggs per original female were 
not as sensitive as the survival-related endpoints. In fact, mean 
weights and number of egg5 for the surviving individuals in the 
362-mgCI /L treatment were nominally higher than those for 
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Table 3. Chronic chloride (as NaCl) toxicity data for the mayny Neoc/oeo11 rri<mgulifei' 

% % survival to No. of days to 
1cnh Conductivity" pre-emergent pre emergent pre emergent q. 
(mg/L) (µmhos/cm) nymph wcpl nymph stage nymph emeq:ence 

27 371 ± 11 JOO A JOO A 23.3 -i:- I.I A 70A 
70 5l6 t 15 100 A 100 A 23 I .t: O 7 A SOA 
112 658 + 15 90A 90 A 23.1 r 0.6 A 40A 
194 939 ± 11 89 A 89A 21.0 i: 0.5 A 18 A 
362 1479 ~ 33 20 B 60 B 26.5±2.0 B 60A 
701 2550 (11 • I) OB OB NA OB 

MATC (mg CI/L) 265 265 265 504 
EC20 (mg CI/L) 165 190 NC NC 
EC20 95% Cl 119- 230 129- 280 NC NC 
ACR• 6.4 5.6 4.0 2.1 

"Within endpoint columns, means followed by different capital lellers are significantly different (p < 0.05). 
~Mean measured c1- concentrations are shown. 

Pre-egg 
laying 

weight (mg) 

3.131 ±0.311 A 
2.949±0.290 A 
3.075 ± 0.293 A 
2.996±0.145 A 
3.246±0.179 A 

NA 

NC 
NC 
NC 
NC 

'Conductivity values shown are means (± Standard deviation) of all measurements for the duration o f the test. 
dWCF - when controls finished (i.e., on the day of the appearance of the last pre-emergent nymph stage in the control). 

No. of No. of eggs 
eggs per per origmal 
female female 

1446 ± 146 A 964 
1302 ± 216 A 651 
1326 + l07 A 531 
1206 ± 163 A 938 
1497 ,t 113 A 898 

NA 0 

NC NC 
NC NC 
NC NC 
NC NC 

'Calculated using the geometric mean of three 96-h LC50 ( 1062 mg Cl/L) divided by EC20 when available, otherwise by maximum acceptable toxicant 
concentration. 
MATC maximum acceptable toxicant concentration: WCF - when controls finished; NA = not applicable; NC =not calculated (not statistically possible); 
EC20 20% effect concentration; Cl = confidence interval; ACR = acute to chronic ratio 

any other treatment (Table 3). Neither maximum allowable 
toxicant concentrations nor EC20s could be calculated for any 
of these 3 endpoints. However, variability for these endpoints 
was relatively low, with coefficients of variation ranging from a 
minimum of 5 to a maximum of 17, suggesting that they may be 
useful endpoints for other contaminants with different modes 
of action. 

With EC20s or maximum allowable toxicant concentrations 
ranging from l65mgCl /L to 504mgcl- /L, and a mean 96•h 
LC50 of I 062 mg Cl /L, the acute to chronic ratios for ch lo ride 
ranged from 2.1 to 6.4 (Table 3). 

Nitrate test 

Percentage of survival to pre-emergent nymph stage was 
high for the controls and up to 51 mg N-NOyL (Table 4). None 
of the mayflies in the IO 1-mg/L and 201-mg/L treatments 
survived to pre-emergent nymph stage. All of the organisms in 
the highest treatment were dead by day 16. In contrast to the 
chloride chronic test in which all mortality in the second highest 
exposure concentration occurred on day 7 or before, in the 
nitrate test, all mortality in the 101-mg/L treatment occurred on 
or after day 20, when organisms in other treatments were 
reaching the pre-emergent nymph stage (Figure 3B). Percentage 
of pre-emergent nymph when controls finished was more 
sensitive than percentage of survival to pre-emergent nymph 
stage, with a maximum allowable toxicant concentration of 
36 mg/L compared with 72 mg/L for the latter. The EC20s could 
not be calculated for either of the survival endpoints because of 
inadequate partial effects. Controls reached the pre-emergent 
nymph stage by day 21 on average, and the 12.8 mg/L and 
26 mg/L treatments had similar means for number of days to 
pre-emergent nymph stage (Table 4 ). Organisms in the 51-mg/L 
treatment reached the pre-emergent nymph stage on day 22 
on average, and this mean was significantly different from 
that of the control. Although none of the organisms in the 
10 I-mg N-NO3/L treatment reached the pre-emergent nymph 
stage, I individual in this treatment was alive until day 31. 
Percentage of emergence was 60% in the controls but even 
higher in the 12.8-mg/L and 26-mg/L treatments. 

As was true of the chloride chronic test, the sublethal 
endpoints of pre-egg-laying weight and number of eggs per 
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Figure 3 . Survival of Neod oeo11 rrit111g11/ifer larvae to pre-emergent nymph 
stage at 1hfferent (A) sodium chloride. (B) sodium nitrate, and (C) sodium 
sulfate concentrations. Nominal treatment concenlrations are shown in 
legend. Measured values are presented in Tables 4 and 5, respeclively. 
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Table 4. Chronic nitrate (as NaNO3) toxicity data for the mayfly Neocloeo11 rricmg11/ife? 

o/o % survival to No. of days to Pre-egg No. of No. of eggs 
[N-NO3 lb Conducti vity0 pre-emergent pre-emergent pre-emergent % laying eggs per per original 
(mg/L) (µmhos/cm) nymph WCF" nymph stage nymph emergence weight (mg) female female 

O.Q3 374 ±23 100 A 100 A 21.3±0.6 A 60 A 3.030 ± 0.278 A 1395±244A 837 
12.8 481 ± 17 100 A lOOA 20.7 ±0.6 A 90 A 3.263 ±0.179 A 1647±117A 1483 
26 593±22 100 A lOOA 20.4±0.6 A 66 A 3.232 ±0.103 A 1500±202 A 1000 
51 804±24 60 B lOOA 22.4 ± I.I B 40 A 3.283 ± 0.239 A 1614± 144 A 646 
IOI 1209±30 OB OB NA OB NA NA 0 
201 2042±73 OB OB NA OB NA NA 0 

MATC (mg N-NOy'L) 36 72 36 72 NC NC NC 
EC20 (mg N-NO.1'L) NC NC NC 39 NC NC 35 
EC20 95% CI NC NC NC 9.2-69 NC NC 14-85 
ACR• 5.0 2.5 5.0 4 .6 NC NC 5.1 

'Within endpoint columns, means followed by different capital tellers are $ig11ificantly different (p < 0.05). 
bMean measured N-No,· concentrations are shown. 
'Conductivity values sh~wn are means (±Standard deviation) of all measurements for the duration of the test, 
dWCF - when controls finished (i.e., on the day of the appearam:e of the last pre-emergent nymph stage in the control). 
'Calculated using 96-h LC50 (179 mg N-NO;i/L) divided by EC20 when available, otherwise by maximum acceptable toxicant concentration. 
MATC - maximum acceptable toxicant concentration; NA not applicable; NC - not calculated (not statistically possible); EC20 = 20%effect concentration; 
Cl = confidence interval; ACR = acute to chronic ratio. 

female were not as sensitive as survival or number of days to 
pre-emergent nymph stage (Table 4). In fact, mean weights and 
number of eggs for the surviving individuals in the nitrate• 
exposed treatments were nominally higher than those in the 
control. We were, however, able to calculate an EC20 for 
number of eggs per original female of 35 mg N-NO3/L, which 
was the lowest chronic value obtained. Variability for pre-egg• 
laying weight and number of eggs per female were relatively 
low, with coefficients of variation ranging from 3 to 17. 

With EC20s or maximum allowable toxicant concentrations 
ranging from 35 mg N-NOJIL to 72 mg N-NO3'L, and a 96-h 
LC50 of I 79 mg N-NOJ!L, the acute-to-chronic ratios ranged 
from 2.5 to 5. I for nitrate (Table 4). 

Srrlf ate test 

Percentage of survival to pre-emergent nymph stage was high 
for the controls and the 129mg SOJL treatment, but was 
significantly reduced at 209 mg/L and above (Table 5). None of 
the mayflies in the 1277-mg/L treatments survived to pre
emergent nymph stage. As was the case for the nitrate test, all of 

the organisms in the highest treatment were dead by day I 6 
(Figure 3C). For the other treatments that had 60% to 70% survival 
to pre-emergent nymph stage, most of the mortality occurred after 
day 21, similar to what was observed in the nitrate test. Percentage 
of pre-emergent nymph when controls finished was again more 
sensitive than percentage of survival to pre-emergent nymph 
stage. Both endpoints had the same maximum allowable toxicant 
concentration ( 164 mg/L), but the EC20 for percentage of pre
emergent nymph when controls finished (170 mg/L) was 
substantially lower than that of the percentage of survival to 
pre-emergent nymph stage (289 mg/L). Controls reached the pre
emergent nymph stage by day 23 on average, and 2 treatments had 
significant delays in development, with the 359-mg/L treatment 
averaging 26 d and the 661-mg/L treatment averaging 32 d 
(Table 5). None of the organisms in the 1277-mg/L treatment 
reached the pre-emergent nymph stage. Percentage of emergence 
was 70% in the controls and roughly decreased with increasing 
sulfate dose, resulting in an EC20 of 145 mg/L (Table 5). 

Again, the sublethal endpoints of pre-egg-laying weight and 
number of eggs were not as sensitive as survival or number of 

Table 5. Chronic sulfate (as NaiSO4 ) toxicity data for the mayfly Nl.'ocloeoir rricmg11/ifer' 

% % survival to No. of days to Pre-egg 
1so/· t Conductivity< pre-emergent pre-emergent pre-emergent % laying 
(mg/L) (µ.mhos/cm) nymph WCF" nymph stage nymph emergence weight (mg) 

57 371 ± 12 95 A 95 A 23.0± 1.0 A 70 A 2.550±0.282 A 
129 540± 10 85 A 90 A 23.5± 1.3 A 45 A 2.428±0.410 A 
209 715±9 60 B 60 B 23.4 ± I.I A 55 A 2.624 ± 0.383 A 
359 1057 ± 11 40 B 70 B 26.1 ±2.1 B 30 B 2.629 ± 0.229 A 
661 1719± 17 OB 70 B 32.2 ± 1.7 B 30 B 3.219±0.367 B 
1277 3003±39 OB OB NA OB NA 

MATC (mg SO_./1..) 164 164 274 274 NC 
EC20 (mg SO_./1..) 170 289 528 145 NC 
EC20 95% Cl 128-226 139-437 492-566 69-305 NC 
ACR• 7.2 4.2 2.3 8.5 NC 

"Within endpoint columns, means followed by different capital leners are significantly different (p < 0.05). 
hMean measured so/- concentrations are shown. 
<conductivity values shown are means (±Standard de,·iation) of all measurements for the duration of the test. 
dWCF when controls finished (i.e., on the day of the appearance of the last pre-emergent nymph stage in the control). 
•calculated using 96-h LC50 ( 1227 mg SO_./1..) divided by EC20 when available. otherwise by MATC. 

No. of eggs 
No. of per original 

eggs per female female 

1124±148A 749 
1060±220 A 446 
1177 ±209 A 648 
1141 ± 130 A 342 
1354 ± 150 A 406 

NA 0 

NC NC 
NC 281 
NC 70-1138 
NC 4.4 

MATC = maximum acceptable tollicant concentration; NA not applicable; NC=not calculated (not statistically possible or valid): EC20=2~ effec;t 
concentration; CI = confidence interval; ACR =acute 10 chronic ratio. 
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days to pre-emergent nymph stage (Table 5), but we were able lo 
calculate an EC20 for number of eggs per original female of 
281 mg SOJL. Mean weights for the surviving individuals in 
the 661-mg/L treatment were significantly higher than those in 
the control, likely because of the longer development time. 
Again, variability for pre-egg-laying weight and number of eggs 
per female were relatively low, with coefficients of variation 
ranging from 9 to 21. 

With EC20s ranging from 145 SOJL to 528 mg SOJL, and a 
96-h LC50 of 1227 mg SOJL, the acute-to-chronic ratios 
ranged from 2.3 to 8.5 for sulfate (Table 5). 

Relative sensitivity of endpoints 

We were able to generate at least 4 acute-to-chronic ratios for 
each of the 3 chronic tests conducted (Table 6). To assess the 
relative sensitivity of the various endpoints over the 3 tests, we 
calculated relative acute-to-chronic ratios by dividing each 
individual acute-to-chronic ratio by the highest acute-to-chronic 
ratio for each particular test, thereby creating a ranking with a 
maximum of 1.00 (highest acute-to-chronic ratio) and a 
minimum of O (no acute-to-chronic ratio calculated). By taking 
the average relative acute-to-chronic ratio for each endpoint, 
we determined that percentage of pre-emergent nymph when 
concrols finished was the most sensitive endpoint across the 
3 tests, with an average relative acute-to-chronic ratio of 0.94, 
and pre-egg-laying weight and number of eggs per female were 
the least sensitive, with no acute-to-chronic ratios calculated 
(Table 6). 

DISCUSSION 

Our mean 96-h chloride LC50 of 1062 mg CI/Lat 25 C and a 
hardness of 93 mg/L was higher than the 48-h LC50 of 399 mg 
Cl/L (calculated from the reported value for NaCl) reported by 
Struewing et al. (15] at the same temperature and a similar 
hardness. However, in the same paper, Struewing et al. [ 15] 
reported a 14-d LC50 of 505 mg Cl/L, which, being higher than 
their 48-h LC50, suggests that perhaps their reported acute tests 
were an overestimate of sensitivity. Based on results of separate 
experiments conducted in our laboratory (see Supplemental 
Data, Table SI), possibly this discrepancy is auributable to 
the feeding method used by the respective laboratories. The 
Struewing [ 15] study fed acute tests using a concentrated mixed 
diatom suspension, whereas the present study used live diatom 
biofilm scrapings as food. We conducted acute toxicity tests 
with N. 1ria11g11/ifer using both food types (refrigerated mixed 
diatom suspension and live biofilm scrapings) but otherwise 
with identical methods, and obtained substantially different 

LC50 values (~2 fold difference with non-overlapping confi
dence intervals) in the chloride salt tests (Supplemental Data, 
Table SI). Interestingly, although a similar difference was 
observed in tests with potassium chloride, the same compar
isons with sulfate and nitrate salts resulted in LC50s that 
were quite similar between food types (Supplemental Data, 
Table SI), so this appears to be· a phenomenon spcci fie to 
chloride. At this time we are unable to speculate as to the 
mechanism for this difference. Our acute chloride toxicity 
results lie between those previously mentioned (15] and the 
findings of the Stroud Water Research Center (J. Jackson, 
Stroud Water Research Center, Avondale, PA, USA, unpub
lished data), who generated 48-h LC50s in tests conducted at 
20 C of 1423 mg Cl/Lat a hardness of22 to 42 (Dyberry Creek 
dilution water), and 2459 mg Cl/L at a hardness of approxi
mately I 00 (White Clay Creek dilution water), using naturally 
colonized live algal biofilm plates as food. With longer duration 
and a higher test temperature, believing that the Stroud Water 
Research Center results would be similar to ours is reasonable. 
All of these described tests were conducted with first instar 
larvae. 

Our full-life chronic toxicity values for chloride, EC20s of 
165 mg CI/L to 190 mg CI/L, and maximum allowable toxicant 
concentrations of 265 Cl/L to 504 mg Cl/L are similar to 14-d 
25% inhibitory concentrations (IC25s) reported by Struewing 
et al. (15] in water with a similar hardness (~90mg/L). Their 
values ranged from 139 CI/L to 224 mg CI/L (calculated from 
reported NaCl IC25s). Their acute-to-chronic ratios ranged from 
0.79 to 2.9, whereas ours ranged from 2.1 to 6.4, a function of 
our higher LC50. Although they found weight and body length 
to be sensitive endpoints, our survival and development time 
data were more sensitive to chloride. A potential explanation for 
this different finding is that our weights were for egg-bearing 
adults that successfully emerged, whereas Struewing et al. [ 15) 
measured weight on approximately 14-d-old nymphs. Because 
we observed developmental delays (greater mean number 
of days to reach pre-emergent nymph stage at 362 mg CI/L 
compared with lower treatments), we likely would have 
obtained similar results regarding weight if we ended the test at 
14 d. Comparing endpoints is difficult because of the disparity 
in test duration, but another difference in the 2 test systems 
is that, again, Struewing et al. [ 15) fed their organisms a 
loose suspension of diatoms, whereas we fed ours live diatom 
biofilm scrapings. In our preliminary experiments, we were 
unable to bring mayflies to adulthood by using a refrigerated 
loose diatom suspension, even when plenty of excess food was 
available. 

Table 6. Actual and relative acule 10 chronic ratios gcnera1ed in 1hc present study for three chronic to:\idty tests with sodium salts" 

Cl 1est N,NO, test SO, tes1 

Average 
Endpoin1 ACR Relative ACR ACR Relative ACR ACR Relative ACR rela1ive ACR 

% pre-emergent nymph WCFh 6.4 1.00 50 0 ,98 7.2 0.85 0.94 
% survival to pre-emergent nymph stage 5.6 0.88 2_5 0.49 4.2 0.49 0.62 
No. of days to pre-emergcnl nymph 4.0 0.63 5.0 0.98 2.3 0.27 0.63 
% emergence 2.1 0.33 4.6 0 ,90 8.5 1.00 0.74 
Weight° NC 0 NC 0 NC 0 0 
No. of eggs/female NC 0 NC 0 NC 0 0 
No. of eggs/original female NC 0 5,1 1.00 4.4 0.52 0.51 

"Relative acu)e-to-chronic ratios were calculated by dividing each md1v1dual acute-to-chrome ra110 for a given test by the highest acute-to-chronic ratio for 1hat 
test. A high rela1ive acule-10-chronic ratio indicates high sensitivity (i.e .. a larger difference between the chronic endpoint and the 96-h LC50). 
t>wcF -= when controls finished (i.e., when 1he last con1rol individual has reached pre emergcnl nymph stage). 
<weight = pre-egg-laying live weight of adults. 
ACR acute to chronic ratio; WCF - when controls finished; NC - not calculated; LC50 - median lethal concentration. 
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The Stroud Water Research Center (J. Jackson, Stroud 
Water Research Center, Avondale, PA, US A, unpublished data) 
reported full-life chronic chloride toxicity to N. triangulifer, 
using naturally colonized periphyton plates as food. Their most 
sensitive endpoints were development time and instantaneous 
growth rate. Despite their testing at 20 · C, their maximum 
allowable toxicant concentrations in water with a similar 
hardness to ours (White Clay Creek) ranged from 177 CI/L to 
708 mg CI/L. Thus, our full-life chronic method using 
laboratory-cultured food appears to produce chronic values 
similar to those produced using natural food sources. 

In other chronic toxicity studies using this species or closely 
related mayflies with chloride dominated salts, Hassell 
et al. [16) obtained 21-d conductivity LC50s of 890 µSiem to 
2700 µSiem in 2 different dilution waters at 15 ' C, using wild
caught Ce111ropti/11m sp., and Johnson et al. [18} reported an 
EC20 of 672 µSiem at 24.5 "C in a mesocosm study with 
N. triangulifer, using a combination of CaCl2 and NaCl. Both of 
these tests were conducted with natural foods: conditioned 
leaves for the fonner and naturally colonizing periphyton for the 
latter. In our chloride test, we calculated a conductivity EC20 of 
895 µ.Siem (709-1129 µSiem) for the most sensitive endpoint, 
so again, our test with cultured food can produce simi!ar results 
to those with natural foods. 

Other mayfly genera have been investigated for sodium 
chloride sensitivity in subchronic tests. For ex.ample, Diamond 
et al. [24) tested S1e11011ema modes/um (Heptageniidae) at 12 ' C 
in 14-d exposures. The maximum allowable toxicant concen
trations for survival and molting endpoints ranged from 
14t0mgCI/L to 3798mgCI/L (calculated from salt concen
trations). Echols et al. [3) observed a mean lsonychia bicolor 
7-d NOEC of 855 mg CI/L at 20 °C to 23 C. Goetsch and 
Palmer [25) reported a 96-h LC50 between 1500mg CI/Land 
2500 mg CI/L for Tricorythus sp. in an unfed test at 10 · C to 
t6 =c. K. Allan recorded a 72-h conductivity LC50 of 
12 600 µSlcm for the leptophlebiid mayfly Nousia sp. using 
sodium and chloride-dominated saline waters. A 7-d acclima
tion to higher salinity water did not significantly alter 
conductivity LC50s for that species (K. Allan, 2006, Master's 
thesis, University of Tasmania, Hobart, TAS, Australia). 
Although these effect levels are higher than those observed in 
our NaCl chronic test, comparisons are tenuous because of the 
differences in test temperatures, duration, endpoints, and the 
fact that all of these studies used wild-collected organisms. 

Much less infonnation is available in the literature on 
chronic toxicity of sulfate salts to N. 1ria11g11lifer and related 
species. Kunz et al. [ 12) conducted static, nonrenewal exposures 
of first instar nymphs through adult emergence (~35 d) at 
ambient laboratory temperatures of 21 •c. using naturally 
colonized periphyton plates (from Stroud Water Research 
Center) as food and survival (emergence) and biomass as 
endpoints. They developed reconstituted waters to simulate 
major ion compositions typical of streams impacted by coal 
mining in Appalachian streams. One of the waters tested 
("Upper Dempsey") was dominated by Na and SO.i, but in 
contrast to our findings, it did not cause significant toxicity at the 
highest test concentration ( ~640 mg SOJL). We observed 
EC20s ranging from 145 SOJL to 528 mg SOJL, but our test 
was conducted at a hardness of 95 mg/L, whereas the Kunz 
et al. [ 12] test was conducted at a hardness of 220 mg/L. 
Hardness has been shown to have a strong. influence on sodium 
sulfate toxicity to other species (26,27). In 2 other reconstituted 
waters having an ionic composition dominated by Ca, 
Mg, HCO3, and SO4, Kunz et al. [12] did observe significant 

toxicity to N. tria11g11/ifer at sulfate concentrations ranging 
from 386 mg/L ("Winding Shoals" water) to approximately 
770 mg/L ("Boardtree" water; sulfate not measured). In tenns of 
conductivity, the Winding Shoals and Boardtree waters were 
toxic to N. 1riang11lifer at approximately 800 µ.Siem and 
I 300 µSiem, respectively [ 12]. We calculated a conductivity 
EC20 for our sodium sulfate test of 725 µSiem. 

Goetsch and Palmer [25] reported a 96-h LC50 of 
532 mg SOJL for the mayfly Tricorythus sp. in sodium 
sulfate exposures at approximately 10°C to 15 °C. This is 
substantially lower than our 96-h LC50 of I 227 mg SOJL, but 
in addition to using a different species with potentially 
different sensitivity to sulfate, the Tricorythus test was 
conducted at a moderately lower hardness ( ~ 70 mg/L as 
CaCO~). and the test was not fed. Conversely, our conductivity 
EC20 (725 µSiem) for N. tria11gulifer is quite similar to 7-d 
maximum allowable toxicant concentrations reported by 
Kennedy et al. [28] (737- 773 µSiem) for Jso11ychia bicolor 
exposed to a simulated mine effluent dominated by sodium and 
sulfate. 

To our knowledge, these are the first acute and chronic 
nitrate toxicity values reported for N. tria11gulifer, but our 
lowest maximum allowable toxicant concentrations (36 mg 
N-NO3/L) and EC20 (35 mg N-NO3/L) are strikingly similar 
to a 20-d threshold effect concentration (equivalent to an 
maximum allowable toxicant concentration) reported for the 
New Zealand leptophlebiid Deleatidium sp. [29]. Our 96-h 
LC50 for N. tria11gulifer ( 179 mg N-NO3/L) would place 
this species fifth in sensitivity among the invertebrate data 
previously compiled [30]. Our lowest chronic value is 
similar but nominally less sensitive than the mean maximum 
allowable toxicant concentration (22 mg N-NO/1..,, calculated 
from NOEC and least observable effect concentration values) 
reported for the water flea Ceriodaphnia d11bia [31 ], but it 
is substantially more sensitive than Daphnia 111ag11a (mean 
maximum allowable toxicant concentration - 507 mg N-NO3/L 
[31 l), and the apple snail Pomacea paludosc1 (mean 14-d 
EC50 = 560 mg N-NO/1..,) [32). 

For each of our 3 full-life chronic toxicity tests, we evaluated 
7 endpoints: 2 involving survival to pre-emergent nymph stage, 
I involving development time, I involving adult emergence 
rates, and 3 involving adult weight or fecundity. Based on 
average relative acute-to-chronic ratio (Table 6), the most 
sensitive endpoints in our tests were those involved with 
survival, emergence, and development time. This suggests that 
exposure to sublethal concentrations of these sodium salts in the 
field may not affect somatic growth or fecundity directly, but 
could have phenological effects that may indirectly impact 
population growth. The weight and number of eggs per female 
endpoints were not sensitive in any of our 3 tests; however, 
others, using different testing scenarios, have found growth 
and biomass endpoints to be sensitive ([12,15,18); J. Jackson, 
Stroud Water Research Center, Avondale, PA, USA, unpub
lished data). As stated previously, this disparity can in part be 
attributed to differences in when tests are ended, for example, 
based on our development time results (number of days to pre• 
emergent nymph stage}, had we ended our tests at day 14 as in 
Struewing et al. [15). we likely would have seen differences 
among treatments in organism weights. Furthennore, we 
believe that even in a test conducted according to the method 
in our present study, weight and fecundity endpoints should be 
evaluated because chemicals with different modes of action than 
those tested in the present study may cause different types of 
effects. · 



R04599
Full-life sail lox1c11y lo NemlSGtror,i~,Filing: Received, Clerk's Office 3/1.412D1Ui-ol Clrem 34, 2015 2135 

In our chloride chronic test, nearly all mortality occurred by 
day 7, whereas in the nitrate chronic, mortality in the highest 
concentration occurred early in the test (beginning on day 2), but 
in the second highest concentration, no mortality occurred until 
pre-emergent nymph stages were appearing in other treatments 
(day 20; Figure 3). A similar pattern was observed in the sodium 
sulfate chronic. This suggests that the most sensitive life stage 
may be dependent on the contaminant, but it also supports the 
findings of others [ 19,33), who in field and laboratory studies 
exposing N. triangulifer to metals found that metamorphosis to 
the imago was a highly sensitive life-stage. 

Based on our starvation test, acceptable control survival 
(2::90%) appears to not be possible in an unfed 48-h or 96-h 
acute toxicity test conducted at 25 "C. Similar results were 
reported for this species by Struewing et al. [ 15), who had 11 % 
survival after 48-h in USEPA moderately hard reconstituted 
water with no food, and by the Stroud Water Research Center 
(J. Jackson, Stroud Water Research Center, Avondale, PA. 
USA, unpublished data), who in 4 of 5 waters tested had 
approximately 10% survival or less after 48 h. The ASTM 
International (4) method for conducting acute toxicity tests 
states that organisms should not be fed during acute toxicity 
tests, although it makes an exception for mysid shrimp, which 
are severely stressed if not fed. In the present study, the nature of 
the chemicals tested is such that the presence of food would not 
be expected to alter bioavailability of the contaminants, but the 
need to feed N. triangulifer in acute tests will be a factor to 
consider in tests with other contaminant types. Poteat and 
Buchwalter (34) contend that in the case of metals in particular. 
dietary uptake is a more ecologically valid measurement for 
aquatic insects than dissolved exposures, but in general, water 
quality criteria development still uses data from waterborne 
exposures, so this is an issue that may require some flexibility. 

We compared the relationship between pre-egg-laying 
weight and the number of eggs produced per female in the 
present study with that reported in Weaver et al. (14), and 
although our fecundity numbers were consistently lower than 
those predicted by their equation (Figure 4), the slopes of the 
lines were quite similar whether we used only control data 
(Figure 4A) or both control and exposure data (Figure 4B). If we 
use our data to predict a minimum adult weight at which 1000 
eggs or more would be produced in the same manner as that 
described in Weaver et al. (14), we obtain values of2.95 mg for 
control-only data, and 2. 72 for control plus exposure data. These 
numbers bracket the previously reported value of 2.8 mg [ 14]. 
In other words, using our "controls only" equation to predict 
number of eggs based on a weight of 2.0 mg results in a value 
that is 80% of the result using the Weaver et al. [ 14] equation, 
and al a weight of 3.8 mg Gust above our maximum), our 
equation produced a number of eggs value that was 94% of that 
using the Weaver et al. [14) equation. These slight differences 
may be attributable to acclimation to different waters or 
different sources of within-laboratory error, but the overall 
similarity of these relationships obtained using similar methods 
of producing laboratory-cultured food indicates good potential 
for standardization. 

In the process of adapting the Weaver et al. [ 14) method and 
developing our own full-life chronic toxicity method, a few of 
the lessons we learned are as follows. First, for culturing, we 
have obtained best results when seeding stocks and cages for 
diatom slides with fresh diatom stocks that have never been 
refrigerated. Second, further work should be done to specifically 
characterize ion and nutrient concentrations required for diatom 
slide and diatom stock media. We currently use dechlorinated 

t 
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Figure 4 Relationship between pre~gg-laying wet weight of Neocloeo11 
1ria11g11/ifer and number of eggs produced in (A) controls only and (B) all 
treatments of 3 chronic lo~icity tests. Asterisks are number of eggs/female 
predicted by the equation from Weaver et al. 111 based on our mayHy 
weights. Dashed lines show 95% confidence intervals for the solid line 
described by the equation in each panel. 

tap water with an added nutrient and trace metal solution to 
culture diatom stocks and slides. Although we have analyzed tap 
water samples for ionic composition, this is likely variable over 
time because of the nature of municipal water supplies. One of 
the most variable aspects of the current method remains the 
quality of diatom slides, and better knowledge of specific ion 
requirements for diatoms will help to reduce this variability. 
Third, our results suggest that mayflies require live biofilms 
for robust development to adulthood. In numerous attempts, 
feeding concentrated mixed diatom suspensions that have been 
refrigerated did not result in development to pre-emergent 
nymph stage. Fourth, before feeding live biofilms to mayflies, a 
sample of the biofilm slide must be examined under a compound 
microscope to ensure that most of the cells are intact, and that 
the biofilm is not made up of amorphous material. Color of the 
biofilm docs not appear to be a good predictor of food quality. 
Finally, having a higher percentage of emergence in controls 
during chronic toxicity tests would be desirable. One current 
thought is that because the lowest nitrate concentration had 90% 
emergence during that test, perhaps the addition of a low 
concentration of nitrate to culture medium and test dilution 
water would improve the food quality and therefore increase the 
rate of emergence. 

Mayflies have received much attention recently because of 
their apparent sensitivity to mining influences in Appalachian 
headwater streams, with declines attributed to elevated 
conductivity, a surrogate measure of major ion concentrations 
of total dissolved solids (35- 38]. Until recently, a disconnect 
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has been perceived between what major ion concentrations are 
toxic to organisms in the laboratory versus what concentrations 
cause impairment to endemic benthic macroinvertebrate 
communities. Although no laboratory exposure system can 
completely replicate exposure scenarios experienced by 
organisms in situ, our observation of effects at various life
stages and documentation of potential phenological impacts 
brings some environmental relevance in addition to the fact that 
this is an organism that better represents benthic macro
invertebrate communities than standard crustacean models. We 
believe that the continued use of this sensitive mayfly species in 
laboratory studies will help to close this gap in understanding. 

SUPPLEMENTAL DATA 

Table SI. (15 KB DOC). 
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Influence of Dilution Water Ionic Composition on Acute Major 
Ion Toxicity to the Mayfly Neoc/oeon triangulifer 
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Abstract: Field and laboratory studies have shown that mayflies (Ephemeroptera) tend to be relatively sensitive to elevated major 
ion concentrations, but little is known about how ionic composition influences these responses. The present study evaluated the 
acute toxicity of major ion salts to the mayfly Neocloeon triangulifer over a range of background water quality conditions. The 
mayfly was particularly sensitive to Na2SO4, with the median lethal concentration (LCS0) of 1338 mg SO4/L being lower than LCS0s 
reported for 7 other species at that hardness. Increasing hardness of the dilution water from 30 to 150 mg/L (as CaC03) resulted in 
doubling of LC50s for sodium salts, and an approximately 1.5-fold increase in LC50 for MgSO4• Potassium salt toxicity was not 
strongly influenced by hardness, consistent with findings for other species. When hardness was held constant but the Ca to Mg 
ratio was manipulated, the ameliorative effect on Na2SO4 and NaCl did not appear as strong as when hardness was varied; but for 
MgSO4 the amelioration relative to Ca activity was similar between the 2 experiments. The toxicity of K salts to N. trianguliferwas 
similar to Na salts on a millimolar basis, which contrasts with several other species for which K salts have been much more toxic. In 
addition, the toxicity of KCI to N. trianguliferwas not notably affected by Na concentration, as has been shown for Ceriodaphnia 
dubia. Finally, plotting LC50s in terms of ion activity (Cl, 504, Na, Mg, or K) over the range of Ca activities in dilution water resulted 
in significant positive relationships, with comparable slopes to those previously observed for C. dubia over the same range of Ca 
activities. Environ Toxicol Chem 2018;37: 1330-1339. © 2018 SET AC 
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INTRODUCTION 
The environmental impacts of elevated concentrations of 

major ions (i.e., Na+, K . ., Ca2+ , Mg2+ , Cl", SO/, and HCO3 ) 
have received considerable research attention in the 2 decades 
since it was recognized that major ion toxicity varies widely 
depending on the composition of the solution (Mount et al. 
1997). The primary sources of elevated major ions in freshwaters 
were reviewed by Goodfellow et al. (2000), but much of the 
recent North American literature has focused on issues related to 
road salting and mining (Corsi et al. 2010; Palmer et al. 2010), 
with toxicity testing primarily focused on sodium chloride or 
sodium sulfate tested with standard test organisms, especially 
crustaceans {Soucek and Kennedy 2005; Davies and Hall 2007; 
Soucek 2007; Lasier and Hardin 2010; Elphick et al. 2011 a, 
2011 b; Soucek et al. 2011; Mount et al. 2016; Wang et al. 2016). 
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A number of field studies have shown that mayflies 
(Ephemeroptera) appear to be more sensitive than other benthic 
macroinvertebrate taxa to elevated major ion concentrations in 
streams impacted by mining (Pond et al. 2008; Pond 201 0; 
Cormier et al. 2013; Timpano et al. 2015; Boehme et al. 2016), 
and several recent laboratory studies have generated chronic 
toxicity data confirming this sensitivity (Kennedy et al. 2004; 
Hassell et al. 2006; Kunz et al. 2013; Johnson et al. 2015; Soucek 
and Dickinson 2015; Struewing et al. 2015; J. Jackson, Stroud 
Water Research Center, Avondale, PA, USA, personal commu
nication). Until relatively recently, difficulties with culturing have 
precluded the use of mayflies as laboratory toxicity testing 
organisms to any great extent; however, researchers at Stroud 
Water Research Center developed a method for testing a 
parthenogenetic species (Neocloeon triangulifer) that readily 
reproduces under laboratory conditions (Sweeney et al. 1993). 
Furthermore, recent efforts to develop laboratory cultured diets 
and chronic toxicity testing methods fo r mayflies have been 
successful and will help us move toward standardization of 
methods for this species (Soucek and Dickinson 2015; Struewing 
et al. 2015; Weaver et al. 2015). In acute (96-h) exposures 
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reported by Soucek and Dickinson (2015), sodium chloride 
median lethal concentrations (LC50s) for N. triangulifer were 
approximately equal to those reported for the cladoceran 
Ce riodaphnia dubia (Mount et al. 1997), but sodium sulfate 
LC50s were approximately half those for C. dub/a. In a full-life 
chronic toxicity test, the percentage of emergence (the most 
sensitive endpoint in that test) 20% effect concentration for 
N. triangu/iferexposed to sodium sulfate (Soucek and Dickinson 
2015) was 15 to 23% of the lowest values reported for other 
invertebrates including C. dubia, Lampsilis abrupta, and 
Chironomus di,utus (Wang et al. 2016). The most sensitive 
chronic response level of N. triangu/ifer to sodium chloride 
(Soucek and Dickinson 2015) was 36 to 39% of those of C. dubia 
and Daphnia magna (Elphick et al. 2011 a) and similar to the 
response of the chloride-sensitive mussel Lampsilis siliquoidea 
(Wang et al. 2015). 

The fact that major ion toxicity to standard laboratory test 
organisms like cladocerans, amphipods, and fish is dependent 
on the ionic composition of a water or effluent has been well 
established; for example, several studies have shown that the 
toxicity of sodium sulfate and sodium chloride decrease with 
increasing water hardness (Mount et al. 1997, 2016; Soucek and 
Kennedy 2005; Davies and Hall 2007; Soucek 2007; Elphick et al. 
2011 a, 2011 b; Soucek et al. 2011) and, more specifically, 
increasing Ca concentration (Davies and Hall 2007; Mount et al. 
2016). It is also known that for crustaceans and fish, solutions 
tend to be more toxic when dominated by particular major ions; 
C. dubia is more sensitive to solutions dominated by K• , Mg• , 
and H~O3 - than those dominated by Na+, c1-, and SO4 

2- (Mount 
et al. 1997, 2016). Furthermore, recent work has shown that 
sodium concentration regulates the toxicity of potassium salts to 
C. dubia (Mount et al. 2016). Very little is known about how ionic 
composition influences responses of N. triangulifer to elevated 
major ions, although Kunz et al. (2013) observed differences in 
chronic responses of this species to Na+ and SO/"dominated 
solutions compared to Ca2+, Mg2+, so/-, and HCO3 
dominated solutions; and Stroud Water Research Center 
(J. Jackson, personal communication) noted differences in 48-
h NaCl LC50s in 2 dilution waters with different hardnesses. 
Zalizniak et al. (2006) investigated the influence of ionic 
composition or:, salinity toxicity to the related Australian mayfly 
Centroptilum sp., but test concentrations were not sufficiently 
low to have confidence in LC50s. Because N. trianguliferappears 
to be more sensitive to some major ions than other laboratory 
cultured test organisms, greater knowledge of the influence of 
dilution water composition on major ion toxicity will be 
important to refining our ability to evaluate potential risks to 
aquatic communities. 

Although most field studies (e.g., Pond et al. 2008; Cormier 
et al. 2013; Boehme et al. 2016) and some laboratory or 
mesocosm studies (Kefford et al. 2003; Hassell et al. 2006; Kunz 
et al. 2013; Johnson et al. 2015; Clements and Kotalik 2016) 
report responses to elevated major ions in terms of electrical 
conductivity, endpoints for major ion laboratory toxicity tests are 
most frequently reported in terms of anion concentrations (e.g., 
Soucek and Kennedy 2005; Davies and Hall 2007; Soucek 2007; 
Lasier and Hardin 201 O; Elphick et al. 2011 a, 2011 b; Soucek et al. 
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2011; Wang et al. 2016). The focus on anions may be attributable 
in part to the finding of Mount et al. (1997) that Na and Ca were 
not significant factors in regressions used to model ion toxicity; 
however, more recent studies by Erickson et al. (2016) suggested 
that K, Mg, and Ca salt toxicities to C. dubia are related to the 
cations and that Na salt toxicity may be related to multiple ions 
or osmolarity (i.e., not necessarily the associated anion). These 
findings with C. dubia indicate the need to reexamine drivers of 
acute effects attributable to various major ion salts. In the 
present study, we report acute toxicity of various major ion salts 
in terms of both anion and cation concentrations, but a 
subsequent article will be devoted to more explicitly evaluating 
likely causes of toxicity to this species in major ion salt toxicity 
tests. 

The prjmary goal of the present study was to determine how 
changes in ionic composition of dilution water impact responses 
of N. triangu/ifer to elevated major ions over a range of 
background water quality conditions. Building on the work of 
Mount et al. (2016) with C. dubia, we investigated how changes 
in hardness and, more specifically, changes in Ca impact acute 
toxicity of several major ion salts. We also tested the reciprocal 
influences of Na on KCI toxicity and K on NaCl toxicity. 

METHODS 
Culturing of t~st organisms and food 

The parthenogenetic mayfly N. triangulifer (family Baet1dae; 
McDunnough 1931) was originally described as Cloeon trian
gulifer, later transferred to the genus Centroptilum (McCafferty 
and Waltz 1990), and most recently assigned to Neoc/oeon 
(Jacobus and Wiersema 2014). The genetic strain we used was 
Stroud Water Research Center Clone #WCC-2 TM. It is reared in 
the laboratory on a diatom diet, and mayfly and diatom biofilm 
diet culturing methods were s1m1larto those reported in Soucek 
and Dickinson (2015). Diatoms used to feed mayflies included 
Mayamaea sp., and Nitzschia sp. Both diatoms were obtained 
from Carolina Biological Supply, sold as Navicu/a sp. and 
Synedra sp., respectively. We had the genus-level identities 
taxonomically confirmed by an expert (S. Decelles) at the US 
Environmental Protection Agency (USEPA), Office of Research 
and Development (Cincinnati, OH). 

Mixed diatom stocks. To culture diatoms, we autoclaved 
(30 min at 121 •c, liquid cycle) a 4-L flask containing 4 L of filtered 
(Whatman TM 934-AH) dechlorinated tap water and a 2-inch long 
Teflon 11 -coated stir bar. After allowing to cool, a sterile technique 
was used to add 1.3 ml of Kent 11 -Proculture Professional F/2 
Algal culture formula A, 1.3 ml of Kent" -Proculture Professional 
F/2 Algal culture formula B, 150 mg of sodium metasilicate 
(Na1SiO3 x 9H2O), and 200 ml of fresh d iatom stock solution Gust 
removed from the stir plate). Both diatom species were present in 
combination in stock cultures. The flasks were placed on stir 
plates with moderate to fast stirring (a large vortex was visible) in 
an environmental chamber set for a 16:8-h light:dark photope
riod and 25 ' C. Light intensity in the chamber varied between 800 
and 1200 lux depending on pos1t1on in the chamber. Diat_om 
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stocks were allowed to grow for 5 d, then 200 ml of stock was 
used to seed the next flask and cages for mixed diatom slides (see 
Mixed diatom slides section). Allowing growth for much more 
than 5 d appeared to cause depletion of nutrients and cell death. 
Stocks were not refrigerated prior to seeding subsequent flasks 
or mixed diatom slide cages. 

Mixed diatom slides. To culture mixed diatom slides, 15 fully 
frosted microscope slides (catalog no. 12-544-SCY, Fisher 
Scientific) were placed in a single layer (with frosted side facing 
up) on the bottom of a 7 .2-l (189 x 297 x 128 mm) autoclavable 
polysulfone mouse cage (no. PC7115HT, Allentown, Inc., 
Allentown, PA) filled with 2.5 l of filtered (Whatman 934-AH) 
dechlorinated (carbon-filtered and aged) tap water. The 
container with the slides was autoclaved (30 min at 121 ·'c, 
liquid cycle) and allowed to cool. A sterile technique was used to 
add 1.3 ml of Kent-Proculture Professional F/2 Algal culture 
formula A, 1.3 ml of Kent-Proculture Professional F/2 Algal 
culture formula 8, 150 mg of sodium metasilicate (Na2SiO3 x 9 
H2O; dissolved in a small amount of deionized water prior to 
addition), and 200 ml of fresh (never refrigerated) mixed diatom 
stock. The container with slides was covered with clear plastic 
wrap and placed in an environmental chamber set for a 16:8-h 
light: dark photoperiod and 25 °C. Light intensity at the level of 
the slides varied between 300 and 100 lux, depending on 
position in the chamber. Growth was allowed for 6 to 10 d. 
Soucek and Dickinson (2015) provided further details on 
assessing biofilm quality prior to feeding to mayflies. 

Mayfly nymph rearing method. Mayflies were reared in an 
environmental chamber at 25 •c, a 16:8-h light: dark photope
riod, and light intensity of approximately 200 lux. Culture water 
was a reconstituted water (hereafter referred to as Duluth 100) 
with a nominal hardness of 100mg/l as CaCOJ, prepared 
according to a formula developed at the USEPA laboratory in 
Duluth, Minnesota (Supplemental Data, Tables S1 and S2). This 
water recipe was designed with the goal of better mimicking the 
chemistry of "typical" North American freshwaters relative to 
other commonly used reconstituted waters. When eggs hatched, 
approximately 250ml of culture water were added to a 300-ml 
clear glass jar. All water was filtered usmg Whatman #934-AH 
glass microfiber filters. One mixed diatom slide was added to the 
jar. Newly hatched mayfly larvae (hundreds to thousands) were 
then added to the jar, the lid was loosely replaced, and the jar was 
covered with aluminum foil to block direct overhead lighting. 
When mayflies were 4 to 8 d old (usually 6 or 7 d), 40 individuals 
were placed in a 1-l glass beaker containing 400 ml Duluth 100 
reconstituted water and fed as descnbed for the 300-mlglass jar. 
The diatom slide was placed in the beaker prior to adding 
mayflies, to avoid injury. Again, the container was covered with 
aluminum foil to block direct overhead lighting. When mayflies 
were 11 to 12 d old, 20 individuals were transferred to a 
19 x 24 x 6.5-cm Pyrex casserole dish containing 1.5 l of Duluth 
100 water and 5 mixed diatom slides. Slides were replaced when 
diatom biofilmsweredepleted, and water was changed twice per 
week or more if water appeared to be littered with loose d iatoms 
and waste products. The container was covered loosely with foil. 
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Using this method, aeration was not necessary at any point during 
mayfly culturing. 

When preemergent nymph stages (determined by the 
presence of black wing pads) appeared (days 20-23), they 
were placed in a 300-ml I-chem jar containing culture water and 
a mixed diatom slide. A screened cover was placed on the jar to 
allow for emergence of subimagoes and molting to imago stage 
(within 24 h after preemergent nymph stage). To induce the 
imago to release its eggs, we held it by the wings with forceps 
and touched its abdomen to water held in a small Petri dish. This 
procedure was conducted with the aid of. a dissecting 
microscope. Eggs were then pipetted into a scintillation vial; 
when possible, eggs of 3 females were combined in each vial. 
Eggs were either allowed to hatch or placed in an environmental 
chamber at 10 CC for later use. 

General acute toxicity testing procedures 
Static, nonrenewal, acute toxicity tests were conducted 

according to guidelines detailed in ASTM International (2014). 
Five concentrations spaced by 50% dilution were tested in 
addition to controls, with the highest test concentration made by 
adding the salt of interest to the dilution water of interest. 
Further details on test conditions are provided in Supplemental 
Data, Table S3. Eggs were transferred to test water prior to 
hatching so that organisms hatched into the water in which they 
would be tested, and organisms were <24 hold at the beginning 
of a test. Test chambers were fed by grasping a mixed diatom 
slide (cultured as described in the section Mixed diatom slides) 
with a forceps, scraping off an area of biofilm of approximately S 
to 10 x 25 mm with another clean microscope slide, and 
releasing the biofilm into each replicate test chamber. Test 
organisms were fed because in a previous study first-instar 
mayflies had 22% survival after 48 h with no food (Soucek and 
Dickinson 2015). This has been observed by others as well 
(Struewing et al. 201 S; J. Jackson, Stroud Water Research 
Center, personal communication). Because all tests were 
conducted with major ions, food was not expected to impact 
dissolved concentrations of the contaminants, and analytical 
chemistry confirmed this (detailed in the Quality assurance/ 
quality control section). Food was added to test chambers only 
on day O because previous testing demonstrated that one 
biofilm scraping was more than enough for the 96-h test 
duration. Mortality was assessed daily using a dissecting 
microscope. Individuals were considered dead if they did not 
respond to gentle prodding with a probe. 

Temperature, pH, conductivity, and dissolved oxygen were 
measured in all treatments at the beginning and the end of each 
exposure period. Alkalinity and hardness were measured in the 
controls and the highest test treatment at the beginning of the 
test only. The pH measurements were made using an Accumet" 
(Fisher Scientific) model AB 15 pH meter equipped with an 
Accumet gel-filled combination electrode (accuracy <±0.05 pH 
at 25 ' C). Dissolved oxygen was measured using an air
calibrated Yellow Springs Instruments model 55 meter. Con
ductivity measurements were made using a Mettler Toledo" 
(Fisher Scientific) model MC226 conductivity/total di?solved 
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solids meter. Alkalinity and hardness were measured by titration 
as described by the American Public Health Association (2005). 
Water samples from each treatment were collected at the 
beginning and end of tests and submitted to the Illinois State 
Water Survey analytical laboratory for verification of selected 
major ion concentrations using ion chromatography. 

Experimental approach and dilution waters 
We developed a testing approach that covered 3 basic 

objectives, which are detailed in this section. Recipes for and 
detailed chemistry of the 9 different dilution waters used are 
provided in Supplemental Data, Tables 51 and 52. Reagent
grade or certified American Chemical Society-grade salts were 
used to make all test waters. Solutions enriched with MgSO4 
were prepared using MgSO4 x 7H2O or Mg5O4 (anhydrous) but 
are reported as Mg5O4. 

Hardness comparisons. The first set of tests determined the 
toxicity NaCl, Na2SO4, K25O4, and MgSO4 in dilution waters 
representing different hardnesses. Waters with nominal hard
nesses of 30, 90, 150, and 210 mg/L(as CaCO3) were prepared 
using recipes developed at the USEPA laboratory in Duluth, 
Minnesota, which varied all major ions to approximate average 
concentrations in US surface waters of a given hardness 
(Supplemental Data, Tables 51 and 52). These test waters 
differed from culture water (Duluth 100) in that CaCO3 was the 
main source of carbonate rather than NaHCO3. Carbon dioxide 
gas (99.9% CO2) was bubbled through the solution (to pH 
~5.2) to dissolve CaCO3 , then natural air was bubbled through 
the solution to bring the pH back to approximately 7.6 for 
testing. 

Ca to Mg comparisons. While hardness tests evaluated the 
aggregate effect of varying all ions in dilution water, additional 
tests varying Ca to Mg ratios at constant hardness were used to 
evaluate the specific role of calcium. Toxicity of NaCl, Na2SO4, 

K2SO4, and Mg5O4 were tested in waters similar to Duluth 100 
water but modified to "low Ca to Mg" (0.5 ratio on a mass basis) 
and "high Ca to Mg" (5.0 mass ratio) compositions with all other 
ions held constant (Supplemental Data, Tables 51 and 52). The 
"Ca to Mg" terminology is in reference to the original dilution 
water, so in the case of the Mg salt, the Ca to Mg ratio was in 
reality different from treatment to treatment because of the 
added Mg. From a practical perspective it was primarily Ca in the 
dilution water that was being altered. 

Na/K interactions. The reciprocal influences of Na on KC) 
toxicity and K on NaCl toxicity were tested by comparing 
responses in Duluth 100 water (which served as a low-Na or low
K water) to responses in Duluth 100waterwith high Na (150.3 mg 
Na/Ladded as NaCl) or high K (15.0 mg KIL added as KCI; see 
Supplemental Data, Table 52). These comparisons were spurred 
by the finding of Na-dependent toxicity of KCI in C. dubia 
(Mount et al. 2016) and K-dependent toxicity of Na25O4 in 
fathead minnows (Wang et al. 2016). 
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Data analysis 
For each acute toxicity test, the dominant anion concentrations 

were analytically verified in each treatment as described in the 
General acute toxicity testing procedures section. We calculated 
LC50s for each test in terms of measured dominant anion 
concentration (milligrams per liter) using the trimmed Spearman
Karber method (Hamilton et al. 1977). Then, based on measured 
anion concentration, calculated concentration of the associated 
cation (milligrams per liter), and nominal concentrations of other 
ions in the dilution water, we estimated all major ion concen
trations (millimoles) at the LCS0 value for each test (Table 1; 
Supplemental Data, Table S4). We then used Visual MI NTEQ, Ver 
3.0 (JP Gustafsson, Royal Institute of Technology, Department of 
Land and Water Resources Engineering, Stockholm, Sweden) to 
calculate the activity of all potential ionic species at the LC50 
concentration for each test (Supplemental Data, Table S5). For 
activity modeling, we input fixed pH values based on the average 
measured pH for each test. Calcium was the most frequently 
manipulated major ion in dilution waters in the present study, and 
previous studies with C. dubia indicated that Ca influenced 
toxicity of Na and Mg salts (Mount et al. 2016). Therefore, to 
evaluate the influence of Ca on major ion toxicity, we created 
scatter plots with LC50s in terms of Cl, 504, Na, Mg, or K activities 
as dependent variables and Ca activity as the independent 
variable. For each dependent variable ion, we included all salts 
tested, for example, for SO4 LC50s, we included K25O4, Mg5O4, 

and Na2SO4. We also plotted K salt LC50s against Na activity as 
the independent variable because Na regulatea K salt toxicity to 
C. dubia (Mount et al. 2016). 

Quality assurance/quality control 
Control survival was 100% in the majority of the acute toxicity 

tests reported and always ~ 90%. 
Across all acute toxicity tests conducted, the mean (± 

standard deviation) overall temperature, pH, and dissolved 
oxygen values were 25.0 ± 0.4 cc, 8.2 ± 0.3 standard units, and 
7 .7 :I: 1.3 mg/L, respectively. The lowest dissolved oxygen 
concentration observed in any test was 6.4 mg/L. Specific 
conductivity, alkalinity, and hardness varied depending on 
dilution water and test treatment but were consistent with the 
nominal composition of the treatment. 

For the acute toxicity tests with chloride salts, measured c1-
concentrations averaged 104% of nominal (range, 92-118%). 
For the acute toxicity tests with sulfate salts, measured 
sol -concentrations averaged 103% of nominal (range 
87-124%). Measured concentrations were used for calculating 
LC50s, and reported cation concentrations were calculated 
proportionally based on measured concentrations of anions. 

RESULTS AND DISCUSSION 

Hardness comparisons 
When tested across dilution waters with different hardness, 

NaCl, Na2SO4, and MgSO4 all decreased in toxicity with increasing 
hardness, though to varying degrees (Table 1 and Figure 1). For 
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TABLE 1; Median lethal concentrations at 96 h for Neocloeon triangul,'(er for single maJor on salts in various dilution waters 

Measured hardness LCSO (95% Cl) Leso• 
Salt · Dilution water (mg/L as CaCO:i) (mg anion/L) (mg cation/L) 

Hardness comparisons 
NaCl Recon 30 30 490 (424-566) 319 
NaCl Recon 90 88 837 (706-993) 545 
NaCl Recon 150 141 1128 (1059-1201) 735 
NaCl Recon 210 205 1116 (929-1341) 732 
Na2S04 Recon 30 31 728 (614-863) 349 
Na2S04 Recon 90 88 1338 (1166-1535) 639 
Na2S04 Recon 150 142 1758 (1511-2045) 837 
Na2S04 Recon 210 210 1822 ( 1583-2098) 865 
K2S04 Recon 30 30 1017 (887-1166) 821 
K2S04 Recon 90 87 1070 (918-1248) 854 
K2S04 Recon 150 141 1024 (857-1224) 803 
K2S04 Recon 210 205 1808 (1580-2069) 1418 
K2S04 Recon 210 212 1261 (1107-1437) 973 
MgS04 Recon 30 28 1348 (1231-1478) 341 
MgS04 Recon 90 86 1621 (unreliable) 411 
MgS04 Recon 150 140 2112 (1814-2460) 536 
MgS04 Recon 210 212 1836 (1571-2145) 463 

Ca:Mg comparisons 
NaCl low Ca:Mg 95 905 (728-1125) 603 
NaCl High Ca:Mg 93 1086 (913-1293) 721 
Na2S04 low Ca:Mg 94 1229 {1022-1477) 595 
Na2S04 High Ca:Mg 93 1427 (1211-1682) 689 
K2S04 Low Ca:Mg 95 1017 (789-1312) 785 
K2S04 High Ca:Mg 93 1164 (1062-1275) 904 
MgS04 low Ca:Mg 95 872 (758-1002) 224 
MgS04 High Ca:Mg 94 1436 (1152-1790) 355 

Na/K interactions 
KCI low Na (Duluth 100) 93 1226 (1043-1441) 1326 
KCI High Na 92 1221 (984-1516) 1123 
NaCl Low K (Duluth 100) 92 910 (719-1153) 606 
NaCl Low K (Duluth 100) 94 1153 (968-1374) 764 
NaCl High K 91 1012 (834-1228) 666 

•oilution water composition was considered in estimating cation concentrat,on at LCSO 
Cl = confidence ,nterval; LCSO med'an lethal concentrat on. 

both NaCl and Na2SO4, the LCS0 more than doubled as hardness 
increased from approximately 30 to 150 mg/L (nominal hard
nesses), whereas for Mg5O4 the increase was approximately 1.5-
fold. Despite this rise, all 3 of these salts showed little difference in 
toxicity between 150 and 210 mg/L hardness. For K2SO4, the 
pattern was markedly different, with little difference among the 30, 
90, and 150mg/L waters. For the 210 hardness water, the initial 
test resulted in an LC50 of 1808 mg CI/L, roughly 1.8 times above 
that in the lower 3 hardnesses. Because this pattern was 
unexpected, the test at 210 mg/L hardness was repeated, yielding 
an LC50 of 1261 mg CI/L, much closer to the lower 3 {Table 1). 
Therefore, it is unclear whether K2504 toxicity is hardness
dependent, but it appears to be less so than the other 3 salts. 

Hardness-dependent toxicities of NaCl and Na 25O4 have 
been reported for several other species previously. For NaCl, 
C. dubia (Soucek et al. 2011; Mount et al 2016), the snail 
Gyrau/us parvus (Soucek et al. 2011), the unionid mussel 
L. siliquoidea (Gillis 2011), and the worm Tubifex tub,fex 
(Soucek et al. 2011) have been observed to exhibit hardness
dependent acute sensitivity. In addition, Stroud Water 
Research Center (J. Jackson, personal communication) docu
mented decreased NaCl toxicity to the mayflies N. triangulifer, 
Proc/oeon rivulare, and Pseudoc/oeon fronda/e in 48-h toxicity 
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tests using a natural water with a hardness of 105 mg/L relative 
to a natural water with a hardness of 22 mg/L. Likewise for 
Na25O4, hardness-dependent sensitivity has been observed 
for C. dubia (Soucek and Kennedy 2005; Mount et al. 2016). 
D. magna (Davies and Hall 2007), and Hyalella azteca (Davies 
and Hall 2007; Soucek 2007). 

Ca to Mg comparisons 
In the dilution waters used for hardness comparisons, all of 

the major ions increased with increasing hardness, not just Ca 
and Mg (Supplemental Data, Table 52). This was done 
purposefully to examine trends in waters that simulate how 
toxicity might vary in natural waters for which concentrations of 
all major ions generally covary with increasing hardness. 
Research on other organisms has suggested that the ameliora
tive effect of hardness is largely attributable to increased Ca 
specifically (Davies and Hall 2007; Mount et al. 2016); to evaluate 
this relationship for N. triangulifer, we tested the "toxicity of the 
same 4 salts (NaCl, Na25O4, K2SO4, and Mg5O4) in dilution 
waters with constant nominal hardness but different Ca to Mg 
ratios. Both waters had measured hardnesses of 93 to 95, but the 
low Ca to Mg ratio water had a Ca concentration similar to that in 
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FIGURE 1; Influence of Ca in dilution water on the acute tox,c,ty of (A) NaCl, (8) Na2SO4, (C) K2SO4, and (D) MgSO4 to the mayfly Neodoeon 
triangulifer. "All ions manipulation" are data from the "hardness compansons" series of tests in the present study; Ca concentrations of 8, 25, 41, and 
58mg/L were waters with 30, 90, 150, and 210mg/L as CaCO! nominal hardness, respect vely. Error bars are 95% conf,dence rm·ts. CL confidence 
limits; LCS0 = median lethal concentration. 

the Recon 30 water (nominally 9.3 mg Ca/L), whereas Ca in the 
high Ca to Mg ratio water was more than 3 times higher (30.3 mg 
Ca/L), slightly higher than that in Recon 90 (Supplemental Data, 
Table S2). If the variations in LC50s in the "hardness 
comparisons" series were attributable only to Ca, we would 
expect shifts in LCS0 from the Ca to Mg manipulation paralleling 
those in the hardness comparison studies. 

In the case of the 2 sodium salts, the actual differences in 
LCS0 from low Ca to Mg ratio to high Ca to Mg ratio were less 
than predicted by the "hardness comparison" tests (Table 1 
and Figure 1). The fact that their LCS0s increased less when 
manipulating only Ca to Mg rather than all ions suggests either 
that something aside from or in addition to calcium accounted 
for the decreased toxicity in the "hardness comparisons" 
series or that the higher overall ion concentrations in the low 
Ca to Mg water relative to 30 hardness water provided some 
benefit (Supplemental Data, Table S2). Conversely, the 
MgSO4 results showed a similar increase in LCS0 when only 
calcium was increased and when all ions increased propor
tionally as in the hardness comparison (Table 1 and Figure 1); 
this suggests that calcium accounted for most or all of the 
modification of toxicity attributable to hardness. The K2SO4 

results were consistent with the previous tests in the hardness 
series, showing little, if any, effect of Ca or hardness on toxicity 
over the range present in the lower 3 hardness waters (Table 1 
and Figure 1). The hardness/Ca dependence of toxicity for Na 
and Mg salts but not K salts, shown in the present study for 
N. triangulifer, is consistent with the findings of Mount et al. 
(2016) for C. dubia. 
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Na/K interactions 
In the Na/K interactions series, we observed essentially no 

effect on KCI toxicity when Na varied from 34mg/L (low 
Na = Duluth 100; Supplemental Data, Table S2) to 150mg/L 
(high Na; Supplemental Data, Table S1 and S2), with 96-h LC50s 
of 1226 and 1221 mg CI/L, respectively (Table 1). Likewise, the 
mean LCS0 for the 2 NaCl tests conducted at low K (3. 9 mg/L) 
was 1032 mg CI/L, whereas the LCS0 at high K (15 mg/L) was 
1012 mg CI/L (Table 1 ). The lack of influence of Na on the toxicity 
of KCI contrasts with the marked ameliorative effect of Na on KCI 
toxicity reported for C. dubia (Mount et al. 2016), whereas the 
lack of influence of Kon toxicity of NaCl is parallel with that found 
for C. dubia. 

Ion activities 

For all of the tests in the present study, we calculated LC50s 
and dilution water compositions in terms of activity {mi llimoles; 
Supplemental Data, Table SS) to account for the fact that, in 
more concentrated solutions, ions behave as though their 
concentrations are lower than their total concentrations 
(Snoeyink and Jenkins 1980). The importance of considering 
activity in expressing exposure to major ion salts was further 
affirmed in analyses for C. dubia (Mount et al. 2016). 
Determining spec1f1c causes of toxicity (e.g., anions, cations, 
osmolarity) in major ion salt tests was beyond the scope of the 
present study, but Erickson et al. (2016) suggested that the 
toxicities of K, Mg, and Ca to C. dubia appear to be attributable 
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FIGURE 2: Influence of Ca activity on 96-h median lethal concentrations of various major ion salts for the mayfly Neocloeon trianguliferexpressed as 
logs of (A) chloride act'vity, (B) sulfate activity, (C) sodium act1v ty, (D) magnesium activity, and (E) potassium activity. LCSO - medtan lethal 
concentration; rsd = residual standard deviation. 

to the cations rather than anions and that Na salt toxicity may be 
related to mult iple ions or osmolarity (i.e., not necessarily the 
associated anion). We report toxicity data for the mayfly in terms 
of both anion and cation activities plotted against Ca activity 
because Ca was the most frequently manipulated major ion in 
dilution waters and was shown to be a primary influence on 
toxicity of Na and Mg salts to C. dubia (Mount et al. 2016). 

As shown in Figure 2, the 96-h LCS0s for Cl, S04, and Na were 
significantly positively correlated with Ca activity in the dilution 
water, whereas correlations for Mg and K with Ca were 
insignificant (p > 0.05). Although not statistically different from 

zero because of the inclusion of fewer tests, the slope for the Mg 
data was similar to those of the other ions and greater than the 
significantly positive slope for S04 , which included more than 
double the number of tests. The chloride p !ot had the steepest 
slope, followed closely by Na. Mount et al. (2016) reported on the 

0 2018 SETAC 

influence of Ca on Na salt toxicity (as Na activity) for C. dubia 
(Figure 3), butthat study tested waters with substantially lower Ca 
concentrations than the present study did (as low as 0.04mM 
compared to our towest value of 0 .2 mM). Much of the steepness 
in the curve in the C. dubia study (Mount et al. 2016) was below 
0.2 mM Ca. Over the comparable range of Ca activities, the 
responses of the 2 organisms are similar; and if we had tested 
N. triangulifer in waters with even lower Ca concentrations, we 

might have observed a similarly stronger Ca dependence of Na 
toxicity. It is notable that in the case of the C. dub,a data (Mount 

et al. 2016; Figure 3), there is distinct separation on the y axis 
between NaCl and Na2S04 ; this was not obse,ved for t he mayfly. 

Although the Ca slope for Mg activity was not statistically 
separable from zero, the Mg data for mayfly are generally 
consistent with the Ca slope found for C. dubia (Mount et al. 2016); 
and, as for the Na salts, the strongest effect of Ca on Mg salt toxicity 
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FIGURE 3: Influence of Ca activity on acute median lethal concentrations 
(LCSOi) of various major ion salts for the (A) Ceriodaphnia dubia (from 
Mount et al. 2016) and (B) the mayfly Neocloeon tr,angulrfer. All LCSOs 
expressed in terms of cation activity for the given salt. T rendlines in (A) are 
linear fits for C. dubia data over the range of Ca activities tested with 
Neocloeon. The longer dashed yellow line fits Na2SO4 data, whereas the 
finer dotted line fits NaCl data. The same C. dubia trendlines are then 
superimposed with the Neoc/oeon data in (B). 

for C. dubia occurred at Ca activities lower than those tested in the 
present study for mayfly (Figure 3). Another interesting trend 
apparent in Figure 3 is that the toxicities of Na and K are quite 
similar for N. triangulifer with Mg being substantially more toxic. 
This contrasts sharply with data for C. dubia and fathead minnows, 
for which Kand Mg salts were substantially moretox1cthan Na salts 
(Mount et al. 1997, 2016). Unpublished data from C. Ivey et al. 
(2013, poster presented at Society of Environmental Toxicology 
and Chemistry) indicate an even greater disparity between Na and 
K toxicity to freshwater mussels, with KCI being on the order of 
SO-fold more toxic than NaCl on a millimolar basis. 

Figure 4 in addition plots K salt LC50s against Na activity in 
dilution water for comparison with the finding of Mount et al. 
(2016) that Na regulates K salt toxicity to C. dubia. There is little 
slope evident in the data for the mayfly, further confirming our 
conclusion that in the case of this species Na appears to have 
little influence on K salt toxicity. 

Sensitivity of N. triangulifer relative to other 
organisms 

For the sodium salts, the range of LC50s we observed for 
N. triangulifer indicate that it is acutely sensitive relative to other 
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FIGURE 4: Potassium salt median lethal concentrations for the mayfly 
Neocloeon triangulifer and the cladoceran Ceriodaphnia dubia (from 
Mount et al. 2016) as a function of Na activity in d ilution water. 
LCS0 = median lethal concentration. 

species. The acute toxicity of NaCl in waters of 80 to 100mg/L 
hardness has been reported for many aquatic species. The 
chloride LC50 for N. triangulifer(837 mg CI/Lat nominal hardness 
of90; Table 1} in the present study is lower than values for 11 other 
species tested in this hardness range including cladocerans 
(C. dubia, Daphnia ambigua, D. magna; Mount et al. 1997; 
Harmon et al. 2003; Elphicket al. 201 la; Soucek et al. 2011), a 
mussel (L siliquoidea; Gillis 2011), a rotifer (Brachionus calyci
f/orus; Elphick et al. 2011 a), an amp hi pod (H. Azteca; El phi ck et al 
2011 a; Soucek et al. 2013), 2 worms (lumbricu/us variegatus and 
Tubifex tubifex; Elphick et al. 2011 a; Soucek et al. 2011 ), an inse~ 
(C. dilutes; Elphick et al. 2011 a), and 2 fish (Pimepha/es promelas 
and Oncorhynchus mykiss; Mount et al. 1997; Elphick et al. 
2011 a). Notably, the mayfly was more sensitive than C. dubia, for ' 1~ 

which there are a number of published LCSOs in th is hardness 
range (average LCS0 ~ 1138 mg CI/L; Mount et al. 1997, 2016; 
Harmon et al. 2003; Elphick et al. 2011 a; Soucek et al. 2011). 
Struewing et al. (2015) and Stroud Water Research Center 
(J. Jackson, personal communication) have reported NaCl LCSDs 
for N. triangulifer previously, but those tests were 48 h in duration 
compared to the 96-h tests 1n the present study, so comparisons 
of effect levels with our data are tenuous. In the present study, 
48-h LCSOs were consistently approximately double the corre
sponding 96-h LCS0s (data not shown). The first molt for the 
organism occurs within this time frame and might account for the 
sharp difference in 48- and 96-h LCS0s (D.J. Soucek, personal 
observation). The glochidia of 3 mussel species (lampsi/is 
fasciola, Epiob/asma torulosa, and larnpsi/is cardiurn) have 
been found to be more sensitive than N. triangulifer (LC50s 
ranging 179-817 mg CI/L; Gillis 2011). 

For Na2SO4, the LCS0 for N. triangulifer at hardness 90 mg/Lin 
the present study(1338 mg SO4/L; Table 1)was lower than values 
for the 7 other species for which we found data at that 
approximate hardness: H. azteca, Sphaerium simile, D. magna, 
P. promelas, C. dilutus, L. abrupta, and C. dubia (Mount et al. 
1997, 2016; Soucek and Kennedy 2005; Davies and Hall 2007; 
Soucek 2007; Wang et al. 2016). Reported LCS0s for these species 
ranged from 1874 to 14 134mg/L. Goetsch and Palmer (1997) 
generated an LC50 of 500 mg SO4/L for the mayfly Tricorythus sp. 
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at a lower hardness (~69mg/L), confirming the sensitivity of 
mayflies to Na2SO4 • There is a published data point at a similar 
hardness for H. azteca of 512 mg SO4/L (Soucek and Kennedy 
2005), but the dilution water for that toxicity test had a chloride 
concentration lower than that considered sufficient for optimal 
health for that species (Soucek et al. 2015). Thus, in general, 
N. triangulifer appears to be relatively sensitive to sodium salts, 
especially sodium sulfate. There have been several studies 
published on the chronic responses of N. triangulifer to NaCl 
and Na2SO4 in a range of dilution waters, and these were 
reviewed by Soucek and Dickinson (2015). 

Compared with the sodium salts, far fewer published data are 
available on the acute toxicity of Mg and K salts to other species 
(Mount et al. 1997, 2016; Van Dam et al. 2010). The Mg salt toxicity 
data for C. dubia, D. magna, and P. promelas reported by Mount 
et al. (1997), with LC50s ranging from 224 to 569 mg Mg/L, are 
similar to those reported in the present study for the mayfly at a 
similar hardness (224-411 mg Mg/L at hardness ~90 mg/L; 
Table 1). Conversely, N. trianguliferwas substantially less sensitive 
to K than the 3 species tested by Mount et al. (1997), the former 
having LC50s ranging from 785 to 1326 mg KIL at hardness 
~90 mg/L (Table 1) and the latter having LC50s of <305 to 
462 mg KIL. Van Dam et al. (2010) tested the responses of a variety 
of Australian freshwater species from an area with background 
water containing extremely low Ca to MgSO4, with most having 
median effect concentrations between 4.4 and 63 mg Mg/L (the 
exception being Ch/ore/la at 1215 mg Mg/L). The lower values from 
that study are approximately an order of magnitude lower than 
those reported in the present study (Table 1 ), but the dilution water 
in the Van Dam et al. (2010) study had very low Ca (<0.8 mg/L), 
which could account for the difference given the effect of Ca on Mg 
toxicity observed in the present study. 

CONCLUSIONS 
In summary, the mayfly was in general relatively sensit ive to 

NaCl, MgSO4, and especially Na2SO4 compared with other 
species reported in the literature but relatively less so to K salts. 
Sodium and magnesium salt toxicity decreased with increased 
hardness, whereas the K salt toxicity did not, consistent with 
findings for other species. However, in Ca to Mg manipulations, 
it is not clear whether Ca activity alone can account for all of the 
"hardness" effect. Over the range of Ca activity tested for the 
mayfly, the slopes of the Ca effect on toxicity of Na and Mg salts 
to mayfly were similar to those reported elsewhere for C. dubia, 
though it is unclear whether the steeper slopes reported 
for C. dubia and lower Ca activities would also occur for 
N. triangulifer. Two other key differences between these 2 
species were 1) that K salt toxicity to N. triangulifer was not 
modified by Na in dilution water, and 2) that K toxicity to mayflies 
was very similar to Na toxicity on a millimolar basis, instead of the 
much greater toxicity of K observed for C. dubia. 
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Calculation of Aquatic Life Criteria for Chloride 

These calculations arc based on "Summary of Data Concerning the Acute Toxicity of Sodium Chloride to Aquatic Animals'' dated 1-15-09 and 
•·summary of Data Concerning the Chronic Toxicity of Sodium Chloride to Aquatic Animals" dated 1-15-09. Except as noted (for example, sec 
footnote a), these calculations are consistent with the 1985 Guidelines. GMA Vs and SMA Vs are normalized to hardness= 300 mg/Land sulfate 
= 65 mg/L GMA Vs and SMAVs arc expressed as mg chloridc/L. 

Rank* GMAV Genus S12ccics SMAY SMACR 

Agria Damselfly, 
Agria sp. 

23 17161 Anguilla American eel, 17160.6 
Anguilla rostrata 

16203 Cambarus Crayfish, 16203.2 
Cambarus sp. 

14897 Fundulus Plains killifish, 14897.1 
Fundulus kansae 

14843 Libellulidac** Dragonfly. 14843.4 
Libcllulidac 

13453 Gastcrosteus Threespinc stickleback. 13452.6 
Gasterostcus aculcatus 

Carassms Goldfish, 
Carassius auratus 

9933 Gambusia Mosquitofish, 9933.4 
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Gambusia affinis 

9157 Lepomis Green sunfish, 9974.9 
Lcpomis cyanellus 

Bluegill, 8406.Se m 
Lepomis macrochirus (1) 

0 -8971 Notropis Red shiner, 897Ll a 
Notropis lutrcnsis :::J 

0 

"Tl 
~043 Oncorhynchus Rainbow trout, 8042.6 7.308 :r Oncorhynchus mykiss c.o 

Chironomus Midge, ...... _ .. ;o 
CD 

Chironomus attcnuatus 0 
CD 
<" 

7442 Amciurus Black bullhead. 7442.4 CD 
c.. 

Amciurus mclas (") 
CD 

Erpobdclla Leech, ---- .., 
;,:::-

Erpobdcl la punctata ur 
0 

6515 Pimephalcs Fathead minnow, 6515.3f 15.17h ~ 
0 

Pimcphaks promclas CD 
C,v -6219 Tubifcx Tubificid worm. 6218.6 ~ 

.i::,.. 
Tubifcx tubifcx -N 

0 
~ 

5078 Hyalclla Amphipod, 5077.7 co 
Hyalclla aL:tcca 

Asellus lsopod, 

2 
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Ascllus communis 

Limnodrilus Tubificid worm, 
Limnodrilus hoffmcisteri 

Hclisoma Snail. ----- m 
Helisoma campanulata ct> 

0 -4686 Pseudacris Chorus frog, 4686.0 a 
Pscudacris sp. 

:J ,r 
Gamrnarus Amphipod, 

::!1 -·--- s· 
Gamrnarus pseudolimnaeus (C 

Crangonyx Amphipod, 
:::0 

-------- ct> 
Crangonyx sp. 0 

CD 
<" 

Ncmoura Stonctly, .......... -- CD a. 
Nemoura trispinosa -

(") 
ct> 

Lcpidostoma Caddisfly, • ·-•--
-, 
;,::-

Lepidostoma sp. u,-

0 
Parapsychc Caddistly, ... _ ..... ~ ,r 

Parapsychc sp. ct> 
c.v -J946 Diaptomus Copcpod. 3946.I ~ 

~ 
Diaptomus clavipcs "' 0 

~ 

3891 Lirccus lsopod, 3890.7 co 
Lirccus fontinalis 

3728 Gyraulus Snail, 

3 
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Gyraulus circumstriatus 

Snail, 3727. 7 
Gyraulus parvus 

3350 Physa Snail. 3350.0 m 
Physa gyrina CD 

0 -Snail, --- a 
Physa hctcrostropha 

::, 
0 ,, 

3086 Villosa Mussel, 382Ll 
Villosa delumbis 

::, 
(0 

Mussel, 2491.6 
;o 
CD 

Villosa iris (") 
CD 

4 2~35 Lampsilis Mussel, 2907.1 
< 
CD 
a. 

Lampsilis fasciola -
() 
CD 

Mussel, 2764.4 "'"' ;;:-;-
Lampsilis siliquoidea uf 

0 
3 2.326 Daphnia Cladoceran. 1649.7 4.148 ~ 

0 
Daphnia ambigua CD 

w -Cladoceran, 3773. Id L974 .....i.. 

.i::,. 
Daphnia magna i\:5 

0 
.....i.. 

Cladoccran, 2020.Sg 3.95'.? co 
Daphnia pulcx 

2 1542 Ccriodaphnia Cladoceran, 1542.3c >2.470i 
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1128 Sphacrium 

Ceriodaphnia dubia 

Fingcmail clam, 
Sphaerium simile 

Fingernail clam, 
Sphaerium tenue 

1127.9 

* A ''greater than" acute value for the brown trout (Sal mo tmtta) is not in this table because it is too low to be a useful "greater than" value. 
** Name of family, not name of genus. 

a. Section IV.I of the 1985 Guidelines says: ''For each species for which at least one acute value is available, the Species Mean Acute Value 
should be calculated as the geometric mean of the results of all flow-through tests in which the concentrations of test material were 
measured. For a species for which no such result is available, the SMA V should be calculated as the geometric mean of all available acute 
values, i.e., results of flow-through tests in which the concentrations were not measured and results of static and renewal tests based on 
initial concentrations (nominal concentrations arc acceptable for most test materials if measured concentrations arc not available) oftest 
material.'" The guidance presented in section JV.I of the 1985 Guidelines seems inappropriate for chloride because chloride is different from 
most pollutants for which aquatic life criteria arc derived. Chloride is very soluble in water, docs not oxidiLc or reduce. is not volatile, docs 
not degrade, does not sorb to test chambers. test organisms, food, or waste products. is not complexed by materials that commonly occur in 
water, is not involved in a pH-dependent equilibrium in water, and does not precipitate in waters in which aquatic organisms commonly 
occur. 
i. For chloride, as long as the concentration of dissolved oxygen is sufficiently high. it seems appropriate to give static and renewal acute 

tests the same weight as flow-through acute tests in the derivation of the SMAY for a species. 
ii. For chloride. it seems inappropriate to give measured acute tests a weight of I and unmeasured acute tests a weight ofO when both arc 

available for the derivation of the SMA V for a species. For example. if there is a choice between one measured acute test on chloride 
and three unmeasured acute tests in three different laboratories, the three tests are probably preferable to the one test, but if the choice is 
between one measured acute test and two unmeasured acute tests in two different laboratories, the one test is probably preferable. Thus, 
for a species for which both measured and unmeasured acute tests are available for chloride. it seems appropriate to give measured 
acute tests a weight of 2.5 and unmeasured acute tests a weight of I when the SMAV is calculated. 

The conclusions described above concerning chloride were developed during discussions among Charles Delos, Charles Stephan, and Glen 
Thursby. For other pollutants, different conclusions concerning the relative merits of static, renewal, and flow-through acute toxicity tests 
and the relative merits of measured and unmeasured acute toxicity tests are likely to be more appropriate. 
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b. For Ceriodaphnia dubia, the acute values from Hoke ct al. ( 1992) arc considered outliers. The geometric mean is 1468.1 for Mount et al. 
(1997), 1790.2 for U.S. EPA (1991), 1998.2 for WISLOH (2007), and 1457.3 for GLEC and !NHS (2008). 
SMA V = anti log ([log 1468. I + log 1790.2 + log 1998.2 + log 1863.6 + 2.5(1og 1311.1) + 2.5(1og 1457 .3 )]/9) "' 1542.3. 

c. For Oaphnia magna. the values of38 l 5.5 (Mount ct al. 1997), <2785.1, (Anderson 1946), 2439.7 (Anderson 1948), and 3025.9 and 3357 .4 
(Biesinger and Christensen 1972) were not used. A geometric mean of 3906. 7 was calculated from the limits given by Seymour ct al. 
( 1997). The geometric mean is 3208.8 for Hoke et al.(] 992) and is 4054.2 for Davies and Hall (2007). The SMA Vis 3773. 1, which is the 
geometric mean of3208.8, 5068.2. 3906.7, 2242.3, 4749.6, 3968.5, and 4054.2. 

d. Bluegill: SMA V - antilog ([2.5( log 7702.3) + log I 0461 .6](3.5) "" 8406.5. 

c. Fathead minnow: SMA V "" antilog([log 2833.9 + 2.S(log 8665.1) + 2.5(1og 8225.2) + log 5 I 12.0 + log 5226.3]i8) "" 6515.3. 

f. Daphnia pulcx: SMA V .,,, antilog([2.5(log 1938.8) t- log 2240.3]/3.5) - 2020.5. 

g. Not used in calculations because, even though the acute and chronic tests were in the same document, different dilution waters were used in 
the tests. 

h. The SMACR for Ceriodaphnia dubia is the geometric mean of 1.508, >3.841, and 2.601. 

FA V .,,, 1205 mg chloridclL 

CMC -;;:; FAV/2 =- 602.5 mg chloridc/L 

The five SMACRs (7.308. 4.148, 1.974. 3.952, and >2.438) that arc available for use in calculations result in three GMACRs: 
7.308 Oncorhynchus 
3.187 Daphnia 

>2.470 Ccriodaphnia 
The 1985 Guidelines require ACRs for species in three different famil ies, but Daphnia and Ceriodaphnia are in the same family. However, even 
though the ACR for the fathead minnow should not be used in calculations because the acute and chronic tests using the fathead minnow were 
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p~rfonncd in different dilution waters, the fathead minnow ACR can be considered a qualitative ACR and used to satisfy the MD Rs because 
chloride is not likely to be complexed or sorbed or detoxified by organic or inorganic constituents of the dilution water. 

The GMACRs for Oncorhynchus and Daphnia are consistent with the ·'greater than" GMACR for Ceriodaphnia and the GMACRs are within a 
factor of ten. Therefore, the Final ACR = 4.826. which is the geometric mean of the GMARCs for Oncorhynchus and Daphnia. This would give 
FCV = FAV/FACR = (1205 mg chloridc/L)/4.826 = 249.7 mg chloridc/L. However, this approach is contraindicated because the GMACRs 
(including the unused GMACR for Pimephales) indicate that the GMACR increases as the GMA V increases. 

The GMACR for Daphnia is consistent with the "greater than" GMACR for Ceriodaphnia, so the GMACR for Daphnia can be used as the F ACR. 
Therefore, FACR = 3.187 and FCV = FA V /F ACR = (1205 mg chloridc/L)/3.187 = 3 78.1 mg chloridc/L. 

CCC "" FCV - 3 78.1 mg chloridc/L. 

The CMC and CCC given above arc for hardness = 300 mg/Land sulfate = 65 mg/L. The equation that was used to normalize the acute values 
can be used to make the CMC and CCC dependent on hardness and sulfate. The resulting equations for the CMC and CCC are: 

CMC = (602.5 mg chloriclc/L) (hardness/300)0
·
20

~;
97 (sulfate/65)"°";452 

= (254.3 mg chloride/L) (hardness)" 205
M (sulfater11

·
0m 2 

At hardness= 300 mg/Land sulfate= 65 mg/L, CMC = 602.5 mg chloride/L. 

CCC= (378.1 mg chloridc/L) (hardness/300)0 :i•5
M (sulfate/65)"0

·"
74

~: 

= ( 159.6 mg chloride/L) (hardncss)0 ?u,m (sulfatc)"01174
'

1 

At hardness== 300 mg/Land sulfate= 65 mg/L, CCC= 378.1 mg chloridc/L. 
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Derivation of an Allcmativc FCV 

Even though the above derivation of FCV - 378. l mg chloride /L follows the procedure described in the 1985 Guidelines, there is an alternative 
approach that is justified on the basis of the '·good science" clause in section Xll.B of the 1985 Guidelines. This approach is based on the fact 
that the four low SMACRs for chloride were obtained with invertcbrntes. whereas the high SMACR was obtained with a vertebrate. This can be 
interpreted to mean that ve11ebrates have a higher ACR. on the average. than invertebrates, especially because the qualitative ACR for the fathead 
minnow is 15.1 7. Therefore, a vertebrate ACR and an invertebrate ACR can be used with the GMA Vs to calculate a predicted Genus Mean 
Chronic Value for each genus. and then a FCV can be calculated directly from the predicted GMCVs. This approach calculates and uses a 
predicted chronic value for each genus for which an acute value is available and probably docs a better job of taking into account the chronic 
sensitivities of both vertebrates and invertebrates to chloride. The relevant data and calculations are presented on the next few pages. 

The FACR of 3.187 deri,,ed above was derived from all of the acceptable ACRs for invertebrates. The only acceptable ACR for a vertebrate is 
7 .308. A predicted GMCV can be calculated from each GMA V by using 3.187 as the invertebrate ACR and using 7 .308 as the vertebrate ACR. 

Rank GMAV Genus 

Agria 

23 16203 Cambarus 

14843 Libcllulidae* 

Table of predicted GMCVs for Chloride 

(GMA Vs and pGMCVs arc expressed as mg chloride/L) 
(ranked according to predicted GMCVs) 

S_gccics 

Damselfly, 
Agria sp. 

Crayfish, 
Cambarus sp. 

Dragonfly, 
Libellulidae 

gGMCV 

5084 

4657 
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17161 Anqui!la American eel, 2348 
Anquilla rostrata 

611 9 Tubifcx Tubificid worm, 195] 
Tubilcx tubifcx 

m 
Chironomus Midge, ....... (I) 

Chironomus attcnuatus (") -a 
Erpobdclla Leech, 

:J --- o· 
Erpobdclla punctata ,, 

13453 Gasterosteus Threespinc stickleback, 1841 
5· 
(0 

Gastcrostcus aculcatus ;o 
(I) 

14897 Fundulus Plains killifish, 2038 
(") 
(I) 

Fundulus kansae <" 
(I) 
a. 

Carassius Goldfish, --- () 
Carassius auratus (I) 

""" 
1593 

;;,c:: 
.5078 Hyalella Amphipod, Cl) 

Hyalclla azteca 0 
3; 

lsopod, 
(") 

Ascllus ......... (I) 

Asel I us communis w -~ 
~ 

Limnodrilus Tubificid wom1, ·-·· -I\) 

Limnodrilus hoffmcistcri 0 
~ 

co 
Hclisoma Snail. 

Helisoma campanulata 
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8043 Oncorhynchus Rainbow trout, 110 l 
Oncorhynchus mykiss 

9933 Gambusia Mosquitofish, 1359 
Garnbusia affinis 

Gammarus Amphipod, 
m 

-- CT> 
Gammarus pscudolimnaeus (') -a 

Crangonyx Amphipod, 
::J ...... __ 
0 

Crangonyx sp. "Tl 

Ncmoura Stonet1y, 
::::, ---- cc 

Ncrnoura trispinosa 
:::0 
CT> 

Lcpidostorna Caddislly, ----- (') 
CT> 

Lepidostorna sp. <" 
CT> 
0.. 

Parapsyche Caddistly, ------ () 
Parapsychc sp. 

CD -, 
-;,:::-

3891 Lirccus lsopod, 1221 ct,-

Lirccus fontinalis 0 
3; 

9157 Lepomis Green sunfish, 1253 
(') 
CT> 

Lepomis cyan ell us (J.) -....1,. 

Bluegill. 
~ -I\) 

Lcpomis macrochirus 0 
....1,. 

(0 

3350 Physa Snail. 1051 
Physa heterostropha 
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Snail. 
Physa gyrina 

3946 Di apt om us Copepod, l238 
Diaptomus clavipes 

m 
3086 Villosa Mussel, 968.3 ct> 

Villosa dclumbis () ..... -, 
0 

Mussel, 
:::, 
ff 

Villosa iris "Tl 

8971 Notropis Red shiner, 1128 
:::, 
(0 

Notropis lutrcnsis :::0 
ct> 

3728 Gyraulus Snail, 1170 
() 
ct> 

Gyraulus circumstriatus <. 
ct> c.. 

Snail, () 
Guraulus parvus ct> -, 

2835 Lampsilis Mussel, 889.6 
-;,:;-
Cl)-

Lampsilis fasciola 0 
~ 

Mussel, 
(5° 
(1) 

Lampsilis siliquoidea v.) -~ 
7442 Ameiurus Black bullhead, 1018 

~ -I\.) 

Amciurus mclas 0 
....1,. 

co 
6515 Pimcphales Fathead minnow, 891.5 

Pimephalcs promelas 
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4 2326 Daphnia 

3 4686 Pscudacris 

2 1542 Ceriodaphnia 

I 128 Sphacrium 

* Name of family, not name of genus. 

Cladoceran, 
Daphnia ambigua 

Cladoceran, 
Daphnia magna 

Cladoceran. 
Daphnia pulcx 

Chorus frog, 
Pscudacris sp. 

Cladoceran, 
Ccriodaphnia dubia 

Fingcmail clam, 
Sphacrium simile 

Fingernail clam. 
Sphacrium tenue 

729.8 

641.2 

483.8 

353.9 

FCV based on predicted GMCVs = 382.7 mg chloridc/L at hardness = 300 mg/Land sulfate= 65 mg/L. 

CCC= (382. 7 mg chloridc/L) (hardncss/300f l~,,..,, (sulfatc/65)"" .,,u 
= ( 161.5 mg chloridc/L) (hardncss)°~oim (sulfate)"° 0m 1 

At hardness = 300 mg/Land sulfate "" 65 mg/L, CCC ,,,,_ 382.7 mg chloride/L. 
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09JanChlorideCronic.wpd DRAFT 1-15-09 
C. Stephan 

Summary of Data concerning the Chronic Toxicity of Sodium Chloride to Aquatic Animals 

This summary is based on "Results of Literature Search concerning the Toxicity of Chloride to Aquatic 
Animals" dated 1-15-09. Except as noted, this summary is consistent with the 1985 Guidelines. All test 
results are expressed as mg chloride/L. 

Fathead minnow 
Birge et al. (1985) reported the results of a 33-day early life-stage test on sodium chloride in 
a stream water. The NOEC and LOEC were 252 and 352 mg/L, respectively, and the 
geometric mean was 298 mg/L. Birge et al. (1985) reported a 96-hr LC50 of 6570 mg/L, 
which would give an ACR of 22.05. However, it is not clear how the NOEC and LOEC 
were selected and the acute and chronic tests were performed in different dilution waters. 
The reported LOEC of 352 mg/L reduced survival by 9% compared to the control, whereas 
533 mg/L reduced survival by 15%; neither concentration caused a substantial reduction in 
growth. It seems more appropriate to set the NOEC and LOEC at 352 and 533 mg/L, 
respectively, which gives a geometric mean of 433.1 mg/L. The ACR would be 15.17, but 
the acute and chronic tests were performed in different waters. 

Diamond et al. (1992), Pickering et al. (1996) and the Wisconsin State Laboratory of Health 
(WISLOH 2007) performed 7-day tests on sodium chloride using the fathead minnow. 
Diamond et al. (1992) reported that the average geometric mean of the NOEC and LOEC 
was 1597 mg/L, whereas Pickering et al. (1996) reported a geometric mean subchronic value 
of 3458 mg/L. WISLOH (2007) reported a mean IC25 of 1752 mg/L. All three of these 
results are substantially higher than the geometric mean of 433.1 mg/L from Birge et al. 
(1985), which is not surprising because Table A19 in Birge et al. (1985) shows substantial 
mortality occmTing between day 9 and day 33 in most of the treatments. Diamond et al. 
(1992) and Pickering et al. (1996) did not perfonn acute tests and so an ACR cannot be 
calculated; WISLOH (2007) obtained a mean 96-hr LC50 of 4143 mg/L, which would give 
an ACR of 2.365; this is substantially lower than the ACR of 15.17 from Birge et al. (1985). 
Although the 7-day test with the fathead minnow is not approved for use in the derivation of 
aquatic life criteria in the 1985 Guidelines, it could be used as a surrogate for the early life
stage test on a toxicant-specific basis if data demonstrated that the two tests give similar 
results. For sodium chloride, however, the data clearly indicate that the 7-day test misses 
much of the adverse effect observed in the 33-day early life-stage test. Because the early 
life-stage test is used as a surrogate for the life-cycle test, the comparison that is of most 
interest is a comparison of the 7-day test with the Iife-cyde test. 

Rainbow trout 
Birge et al. (1980) reported results of an early life-stage test on magnesium chloride. 

I 
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Spehar (1986) reported the results of an 8-week exposure to NaCl that began with eggs. The 
highest tested concentration of 3,917 mg/L did not reduce egg hatchability, but killed all of 
the early juvenile fish. The next highest concentration of 1,924 mg/L did not reduce 
survival, but did reduce growth. Spehar (1987) reported the results of an early life-stage test 
on NaCl. The highest tested concentration of 2,740 mg/L killed 100%, 1,324 mg/L killed 
46%, and 643 mg/L (and lower concentrations) killed less than 4%. The geometric mean of 
1324 and 643 is 922.7 mg/L. The 96-hr LC50 was 6,743 mg/Land the ACR was 7.308. 

Ceriodaphnia dubia 
Sarma et al. (2006) reported that, on the basis of toxicity tests that studied population 
dynamics, all ten tested zooplankton species were adversely affected by 910 to 1820 mg/L; 
their data indicate that C. dubia was the most sensitive of the ten species. 

Cowgill and Milazzo (1990) reported results of a life-cycle test on sodium chloride. If the 
geometric mean of the EC50 and the NOEC is used as the chronic value, it would be 925 
mg/L, and the ACR would be 1395/925 = 1.508. 

Cowgill and Milazzo (1991b) tested concentrations of chloride (as NaCl) from 8 to 283 
mg/L. They found that reproduction peaked at 102 mg/L and all tested concentrations up to 
the maximum of 283 mg/L gave more reproduction than the control treatment. 

Cowgill and Milazzo (1990) used calcium chloride extracted from a brine well to study the 
effect of "hardness as calcium carbonate" on C. dubia, whereas Cowgill and Milazzo 
(1991b) used reagent-grade calcium chloride to study the effect of "hardness as calcium 
carbonate" on C. dubia. 

Diamond et al. (1992) reported that the average geometric mean of the NOEC and LOEC 
was 235 mg/L. 

Wisconsin State Laboratory of Hygiene (WISLOH 2007) reported, for tests in hard 
reconstituted water (hardness= 169.5 mg/Land sulfate= 162.7 mg/L), a mean IC25 of 385.2 
mg/L and a mean acute LC50 of 1499 mg/L. A 25% reduction is too high for a chronic 
value. so in hard water the chronic value is <385.2 mg/Land the ACR is >3.891. For tests in 
moderately hard reconstituted water (hardness= 84.8 mg/Land sulfate - 81.4 mg/L). 
WISLOH reported a mean IC25 of 442.2 mg/Land a mean acute LC50 of 1677 mg/L. 
Because a 25% reduction is too high for a chronic value. in moderately hard water the 
chronic value is <442.2 mg/Land the ACR is >3.792. The geometric mean ACR is >3.841. 

Lasier et al. (2004) reported an IC50 of 563 mg/Land an IC25 of 340 mg/L. A 25% 
reduction is too high for a chronic value, so the chronic value is <340 mg/L. 

Lasier et al. (2006) reported that the chronic toxicity of chloride is reduced by hardness 
cations, but they did not give any quantitative information. 
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From an interlaboratory study of the Ceriodaphnia dubia life-cycle test DeGraeve et al. 
(I 992) reported that fifteen 7-day LC50s ranged from 170 to 1179 mg/Land sixteen IC50s 
based on reproduction ranged from 182 to 1153 mg/L. A 50% reduction is too much 
adverse effect to use LC50s or IC50s as chronic values, but they could be used as upper 
limits on chronic values. 

Aragao and Pereira (2003) performed twelve 7-day life-cycle tests on NaCl: six were started 
with young from 16 to 24 hr old and six were started with young from 6 to 30 hr old. Of th~ 
twelve NOECs, based on reproduction, six were 303 mg/L, four were 152 mg/L, and two 
were <152 mg/L. The twelve 7-day IC50s based on reproduction ranged from 346 to 685 
mg/L. If the geometric mean of the NOEC and the IC50 is used as the chronic value, the 
twelve chronic values would be: 

NOEC IC50 
303 685 
303 558 
152 455 
303 582 
303 667 
303 594 

<152 431 
152 412 
152 346 

<152 370 
152 437 
303 406 

Chronic Value 
456 
411 
263 
420 
450 
424 

<256 
250 
229 

<237 
258 
351 

The twelve chronic values range from <237 to 456 mg/L, and the geometric mean is <322 
mg/L. 

Cooney et al. (1992) performed 18 life-cycle tests on sodium chloride using C. dubia. For 
each of the 18 tests, the survival NOEC was 1092 mg/Land the survival LOEC was 1456 
mg/L. The 18 reproduction NOECs ranged from <455 to 819 mg/L, whereas the 18 
reproduction LOECs ranged from 455 to 1092 mg/L. If the geometric mean of the 
reproduction NOEC and the reproduction LOEC is used as the chronic value, the 18 chronic 
values would be: 

NOEC 
455 
607 
819 
819 
607 
819 
455 
819 

LOEC 
607 
819 

1092 
1092 
819 

1092 
607 

1092 

Chronic Value 

3 

525 
705 
946 
946 
705 
946 
525 
946 
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455 607 525 
<455 455 <455 
<455 455 <455 
<455 455 <455 

607 819 705 
607 819 705 
607 819 705 

<455 455 <455 
455 607 525 
455 607 525 

The 18 chronic values range from <455 to 946 mg/L, and the geometric mean is <629 mg/L. 

Harmon et al. (2003) reported results of a life-cycle test on sodium chloride. The chronic 
EC20 based on reproduction was 370.6 mg/L. The ACR is 964/370.6 - 2.601. 

Daphnia ambigua 
Harmon et al. (2003) reported results of a life-cycle test on sodium chloride. The chronic 
EC20 based on reproduction was 292.4 mg/L. The ACR is 1213/292.4 ::.: 4.148. 

Daphnia magna 
Leblanc and Surprenant (1984) conducted a life-cycle test on one concentration of potassium 
chloride and Cowgill and Milazzo (1990) conducted a life-cycle test on calcium chloride 
extracted from bri,1e wells. 

Biesinger and Christensen (1972) reported that 1573 mg/L caused a 50% reduction in 
reproduction, whereas 1049 mg/L caused a 16% reduction in reproduction in a life-cycle 
test. If the chronic value is set at 1111 mg/L because this is the estimated EC20, the ACR 
would be 2.276 using the unfed acute test and 2.526 using the fed acute test, but this is not 
an acceptable chronic test because the concentrations of the toxicant in the test solutions 
were not measured. 

NOTE: Many years ago when ASTM had a task group on life-cycle tests with Daphnia 
magna, most of the people on the task group were having a low percentage of successful 
chronic tests using the Biesinger methodology because survival was too low in the 
control treatment. The group met in Duluth to talk to Biesinger about his methodology. 
When it was explained that people were having a low success rate due to low survival in 
the control treatment, Biesinger said that his success rate was about 50%: he would start 
a test on a toxicant as often as necessary in order to eventually get a successful test on 
that toxicant. People complained to Biesinger that he did not say this in his publication 
(Biesinger and Christensen 1972), and Biesinger said that he would state the success 
rate in a subsequent publication concerning the development of the methodology; 
Biesinger never published a methodology paper. A variety of people tested a variety of 
foods and eventually found that the success rate could be greatly increased by using a 
food that was better than the one that Biesinger used. This leads me to think that the 
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healthiness of the daphnids used by Biesinger and Christensen (1972) is suspect and that 
all of the acute and chronic data presented in Biesinger and Christensen (1972) are 
suspect; however, this does not mean that these test results are incorrect. 

Cowgill and Milazzo (1990) reported results of a life-cycle test on sodium chloride; they 
reported an EC50 of 2597 mg/L and a NOEC of 2184 mg/L. If the geometric mean of the 
EC50 and the NOEC is used as the chronic value, it would be 2382 mg/L, and the ACR 
would be 4701/2382 = 1.974. 

Cowgill and Milazzo {1991b) tested concentrations of chloride (as NaCl) from 8 to 283 
mg/L. They found that reproduction peaked at 37 mg/Land all tested concentrations up to 
the maximum of 283 mg/L gave as much reproduction as the control treatment. 

Cowgill and Milazzo {1990) used calcium chloride extracted from a brine well to study the 
effect of "hardness as calcium carbonate" on D. magna, whereas Cowgill and Milazzo 
(1991b) used reagent-grade calcium chloride to study the effect of "hardness as calcium 
carbonate" on D. magna. 

Daphnia pulex 
Birge et al. (1985) reported that the most sensitive adverse effect observed in a 21-day life
cycle test was a 27% reduction in reproduction at 441 mg/L, with no reduction at 314 mg/L. 
The chronic value was 372 mg/L (the geometric mean of 441 and 314 mg/L) and the ACR 
was 1470/372 = 3.952. 

Stenonema modestum (a mayfly) 
Diamond et al. (1992) reported that NOECs and LOECs based on survival and number of 
molts in 14-day tests ranged from 1213 to 4246 mg/L. These are not acceptable chronic 
tests, but they might be used to estimate an upper limit on the chronic value for this species. 

Musculium securis (a clam) 
The test results reported by Mackie (1978) are not acceptable because the treatments were 
prepared by adding sodium chloride to a mixture of soil, leaves, and deionized water. 

Musculium transversum (a clam) 
Anderson et al. (1978) reported results of chronic tests on KCl. 

Rana sylvatica (a frog) 
Sanzo and Hecnar (2006) reported that 625 mg/L caused a 62% reduction in the survival of 
wood frog tadpoles during a 90-day exposure, whereas 47 mg/L did not reduce survival. 
Although this is not an acceptable chronic test, 625 mg/L can be used as an upper limit on 
the chronic value for this species. 

Gammarus pseudopinmaeus (an amphipod) 

5 
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Williams et al. (2000) reported that neither 1000 nor 2000 mg/L reduced survival in a two 
month exposure in spring water, but this is not an acceptable chronic test. 

Physa sp. (a snail) 
Williams et al. (2000) reported that neither 1000 nor 2000 mg/L reduced survival in a two• 
month exposure in spring water, but this is not an acceptable chronic test. 

Orconectes limosus (a crayfish) 
Boutet and Chaisemartin (1973) reported the results of unacceptable chronic tests on 
potassium chloride and magnesium chloride. 

The acceptable chronic values available for chloride are: 
Fathead minnow 
Rainbow trout 
Ceriodaphnia dubia 
Ceriodaphnia dubia 
Ceriodaphnia dubia 
Ceriodaphnia dubia 
Ceriodaphnia dubia 
Ceriodaphnia dubia 
Ceriodaphnia dubia 
Ceriodaphnia dubia 
Daphnia ambigua 
Daphnia magna 
Daphnia pulex 
Rana sylvatica 

433.1 mg/L 
922.7 mg/L 
925 mg/L 
235 mg/L 

<442.2 mg/L 
<385.2 mg/L 
<340 mg/L 
<322 mg/L 
<629 mg/L 

370.6 mg/L 
292.4 mg/L 

2382 mg/L 
372 mg/L 

<625 mg/L 

Birge et al. 1985 
Spehar 1987 
Cowgill and Milazzo 1990 
Diamond et al. 1992 
WISLOH 2007 (mod. hard water) 
WISLOH 2007 (hard water) 
Lasier et al. 2004 
Aragao and Pereira 2003 
Cooney et al. 1992 
Hannon et al. 2003 
Harmon et al. 2003 
Cowgill and Milazzo 1990 
Birge et al. 1985 
Sanzo and Hecnar 2006 

These result in the following Genus Mean Chronic Values: 
Pimephales 433.1 mg/L 
Oncorhynchus 922.7 mg/L 
Ceriodaphnia <418.7 mg/L 
Daphnia 637 .5 mg/L 
Rana <625 mg/L 

The acceptable ACRs available for chloride are: 
Rainbow trout 7 .308 
Ceriodaphnia dubia 1.508 
Ceriodaphnia dubia >3.841 
Ceriodaphnia dubia 2.601 
Daphnia ambigua 4.148 
Daphnia magna 1.97 4 
Daphnia pulex 3.952 

6 

Spehar 1987 
Cowgill and Milazzo 1990 
WISLOH 2007 
Harmon et al. 2003 
Harmon et al. 2003 
Cowgill and Milazzo 1990 
Birge et al. 1985 
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The following ACR is also available for chloride but it should not be used in calculations 
because the acute and chronic tests were performed in different waters: 

Fathead minnow 15.17 Birge et al. 1985 

7 
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09JanChlorideAcute.wpd DRAFT 1 15•09 
C. Stephan 

Summary of Data Concerning the Acute Toxicity of Sodium Chloride to Aquatic Animals 

This summary is based on ·• Results of Literature Search concerning the Toxicity of Chloride to Aquatic Animals" dated 1-15•09. Except as 
noted. this summary is consistent with the 1985 Guidelines. 

Acute Values and Normalized Acute Values are expressed as mg chloride/L. Normalized Acute Values were calculated by nonnalizing the Acute 
Values lo hardness= 300 mg/Land sulfate= 65 mg/L using the following equation: 

NAV = (AV) (300/Hardness)0·'°"" (65/Sulfate) • 0"'' 
This equation is based on the equation presented in "Multiple Regression Equation for Chloride" dated 1-15-09. The hardness of 300 mg/Land 
the sulfate concentration of 65 mg/Lare arbitrary: any other values for hardness and sulfate would have worked equally well. NA Vs could not be 
calculated for all A Vs because assumed values were not used for hardness or sulfate. Some of the values of hardness and sulfate are nominal, not 
measured, values. 

Species Method Test 
Material 

Tubificid worm. s.u Sodium 
Lirnnodrilus hoITmeis1eri chloride 

T ubilicid worm, S,M Sodium 
Tubifex tubifex chloride 

Leech, s.u Sodium 
Erpobdella punctata rhloridl' 

Mussel. juvenile S,M Sodium 
Villosa delumbis chloride 

Mussel. juvenile R.M Sodium 
Villosa iris chloride 

Hardness 
(mg/L) 

100 

52 
220 

100 

169.5 

169.5 

Sulfate 
(mg/L) 

57.9 
58.9 

162.7 

162.7 

Acute 
Value 

3761 

4278 
6008 

4550 

3173 

2069 

Normalized 
Acute Value 

6083.2 
6357.I 

3821.1 

2491.6 

Reference 

Wurll and Bridges 1961 

CLEC and INHS 2008 

Wurtz and Bridges 1961 

Bringolf et al. 2007 

Wang 2007 



R04634

Electronic Filing: Received, Clerk's Office 3/14/2019 

Mussel. juvenile S,M Sodium 169.5 162.7 24J.I 2907.l Bringolr el al. 2007 
Lampsilis fasciola chloride 

Mussel, juvenile R,M Sodium 169,5 162.7 1905 2294.1 Wang 2007 
Lampsilis siliquoidea chloride 

Mussel.juvenile S.M Sodium 169.5 162.7 2766 3331.0 Bringolf el al. 2007 
Lampsilis siliq uoidea chloride 

Fingernail clam, S,M Sodium 51 59.9 740 1059.2 GLEC and INHS 2008 
Sphaerium simile chloride 192 61.7 1100 1201.l 

Fingernail clam, S,U Sodium 100 667 Wurtz and Bridges 1961 
Sphaerium tenue chloride 20 698 

Snail, F,M Sodium 84.8 SU 2540 3350.0 Birge el al. 1985 
Physa gyrina chloride 

Snail. s.u Sodium 100 2123 Wurlz and Bridges 1961 
Physa heleroslropha chloride 100 3094 

100 3761 
20 2487 

Snail, S,M Sodium 22 15 3247hp 4983.6 Clemens and Jones 1954 
Physa sp. chloride 

Snail. S,U Sodium >3000p Williams el al. 2000 
Physa sp. chloride 

Snail, s.u Sodium 100 1941 Wurtz and Bridges 1961 
Gyraulus cirrumstriatus rhloride 

Snail. S.M Sodium 56 G0.9 3078 ·1326.9 GLEC and !NHS 2008 

l 
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Gyraulus parvus chloride 212 5g_7 )009 :l.2JlA 

Snail, S.U Sodium 100 3731 Wurtz and Bridges l 961 
Helisoma campanulala chloride 

Cladoceran, s.u Sodium 84.8 814 ll80brl 1568.2 Mount et al. 1997 
Cl"riodaphnia dubia chloride 1042brl 1374.3 

Cladoceran. R,U Sodium 74.1 1395 Cowgill and Milazzo 1990 
Ceriodaphnia dubia chloride 

Cladoceran. s.u Sodium 39.2 4.6 507 632.7 Hoke et al. 1992 
Ceriodaphnia dubia chloride 447 557.8 

Cladoceran, s.u Sodium 39.2 4.6 . 1395 1740.8 USEPJ\ 1991 
Ct'riodaphnia dubia chloride 39.2 4.6 1638 2044.1 

39.2 4.6 1274 1580,8 
39.2 4.6 1395 1740.8 
339.0 325.4 1698 1867.0 

Cladoceran, s.u Sodium SU 81.4 1677c 2211.8 WISLOH2007 
Ceriodaphnia dubia chloride 169.5 162.7 1499c 1805.2 

Cladoceran, s.u Sodium 84.8 81.4 1413e 1863.6 Valenti el al. 2007 
Ceriodaplmia dubia chloride 

Cladoceran. S,M Sodium 67.1 64.4q 964 1311.1 Harmon el al. 2003 
Ceriodaphnia dubia chloride 

Cladoceran, S,M Sodium 30 78.7 947 1542.9 GLEC and !NHS 2008 
Ceriodaphnia dubia chloride 44 75.9 955 1434.1 

96 73.7 1130 l,t,12.1 
180 67.7 1609 1792.8 

3 
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400 78.7 1491 1425.5 
570 76.2 1907 1690.9 
800 75.5 1764 1457.7 
25 69.9 1007 1688.4 
49 67.8 767 1117,1 
95 70.3 1369 1744.7 
194 69.9 1195 1314.3 
375 68,9 1687 1618.3 
560 68.3 1652 1458.2 
792 70.9 1909 1573.5 
280 28.l 1400 1334.0 
280 59.6 1720 1733.4 
280 117 1394 1477.2 
280 239 1500 1676.5 
280 482 1109 1306.0 
280 729 1206 1464.7 
279 22.9 1311 1231.2 
276 49.7 1258 1254.4 
283 107 1240 1302.5 
281 229 1214 I 351.5 
290 461 1199 1397.2 
278 694 1179 1428.8 

Cladoceran, S.M Sodium 67.1 64.4q 1213 1649. 7 Harmon el al. 2003, 
Daphnia amhigua chloride 

Cladocpran. s,u Sodium 84.8 81.4 2893brs 3815.5 Mount ct al. 1997 
Daphnia magna chloride 

Cladoceran. S,U Sodium 240 621 Khangarot and Ray 1989 
Daphnia magna chloride 

Cladoceran, S,U Sodium 39.2 4.6 3038 3791.1 HokP el al. 1992 

~ 
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Daphnia magna chloride 39.2 4.6 2726 3401.8 
39.2 4.6 2053 2561.9 

Cladoceran. Sodium 1008k Cowgill 1987 
Daphnia magna chloride 3319111 

Cladoceran, s.u Sodium 108.7 J3 <2548 <2785.J Anderson 1946 
Daphnia magna chloride 

Cladoceran, s.u Sodium 108.7 J3 2232i 2439.7 Anderson 1948 
Daphnia magna chloride 

Cladoceran, S,U Sodium 41.5 31.2 3563 5068.2 Dowden and Bennett 1965 
Daphnia magna chloride 

Cladoccran, S.M Sodium 45.3 3.9v 2529a.f 3025.9 Bil'singer and Christensen 1972 
Daphnia magna chloride 2806b.f 3357.4 

Cladoceran, S,U Sodium 169.5 162.7 >2669 >3214.2 Seymour et al. 1997 
Daphnia magna chloride <3943d <4748.4 

Cladoceran, s.u Sodium 46 3.9v 1880 2242.3 USEPA 1991 
Daphnia magna chloride 

Cladoceran, s.u Sodium 169.5 162.7 3944c 47-19.6 WISLOH 2007 
Daphnia magna chloride 

Cladoceran, s.u Sodium 84.8 81.4 3009e 3968.5 Valenti et a I. 2007 
Daphnia magna chloride 

Cladoceran, s.u Sodium 106 102 3136 4017.4 Davies and Hall 2007 
Daphnia magna chloride 3222 4127.5 

3137 4018.6 

.) 



R04638

Electronic Filing: Received, Clerk's Office 3/14/2019 

Cladoceran, S.M Sodium 84.8 81.4 1'170 1938.8 Birge el al. 1985 
Daphnia pulex chloride 

Cladoceran, s.u Sodium 84,8 81.4 I 159 1528.6 Palmer et al. 2004 
Da]Jhnia pulex chloride 84.8 81.4 1775 2341.0 

84.8 81.4 1805 2380.6 
84.8 81.4 2242 2956.9 

Copepod. S,M Sodium 22 15 2571h 3946.1 Clemens and Jones 1954 
Diaptomus davipes chloride 

Jsopo1I. s.u Sodium 100 5004 Wurtz and Bridges 1961 
Asellus communis chloride 20 3094 

lsopod, F.M Sodium 84.8 81 4 2950 3890.7 Birge et al. 1985 
Lirceus fonlinalis chloride 

Amphipod, s.u Sodium 102,5 98.4 3947 5077.7 Lasier et al. 1997 
Hyalella azleca chloride 

Amphipod. s.u Sodium >3000 Williams el al. 2000 
Gammarus 11seudolimnaeus chloride 

Amphipod. s.u Sodium >3000 Williams et al. 2000 
Crangonyx sp. chloride 

Cra3•1ish, S,M Sodium 22 15 10557h 16203.2 Clemens and Jont>s 1954 
Cambarus sp. chloride 

Dragonny. S,M Sodium 22 15 9671h 14843.4 Clemens and Jones 1954 
Libellulidae chloride 

Damselfly. S.U Sodium 100 14558 Wurtz and Bridges 196 I 

6 
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Agria sp. chloride 20 13952 

Stonelly. S.U Sodium >3000 Williams et al. 2000 
Nemoura trispinosa chloride 

Caddisny, s,u Sodium ;,3000 Williams et al. 2000 
Lepidostoma sp. chloride 

Caddisfly, s,u Sodium >3000 Williams et al. 2000 
Parapsyche sp. chloride 

Midge. s.u Sodium 4850 Thornton and Sauer 1972 
Chironomus attenuatus chloride 

American eel, s.u Sodium 42.4 40.7 10846 15667.3 Hinton and Eversole 1978 
Anquilla rostrata chloride 

American eel, S,U Sodium 42.4 40,7 13012 18796.2 Hinton and Eversole 1979 
Anquilla rostrata chloride 

Goldfish, S,M Sodium 148.8 9-165 Threader and Houston 1983 
Caras.sius auratus chloride 

Red shiner, S,M Sodium 22 15 5771g 8857.5 Clemens and Jones 1954 
No1ropis lulrensis chloride 5920g 9086.2 

Fathead minnow. s.u Sodium 39.2 4.6 2790 3481.7 USEPA 1991 
Pirnephales promelas chloride 39.2 4.6 2123 2649.3 

339.0 325.4 2244 2467.3 

Fathead minnow. F.M Sodium 84.8 81.4 6570 8665.1 Birge et a I. I 985 
Pimephales promelas chloride 

1 
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Fathead minnow, S,M Sodium 22 15 5288g 8116.2 Clemens and Jones 1954 
Pimephales promelas chloride 5431g 8335.7 

Fathead minnow. s.u Sodium 84.8 81.4 3876br 5112.0 Mount et al. 1997 
l'imephales promelas chloride 

Fathead minnow, s.u Sodium 84.8 81.4 4167c 5495.8 WISLOH 2007 
Pimephales promelas chloride 169.5 162.7 4127c 4970.0 

Black bullhead. S,M Sodium 22 15 4849g 7442.4 Clemens and Jones 1954 
Ameiurus melas chloride 

Rainbow troul, s,u Sodium 22.4 >485j Camargo and Tarazona 1991 
Oncorhynchus myklss chloride 

Rainbow !rout. F.M Sodium 46 3.9v 6743 8042.6 Spehar 1986,1987 
Oncorhynchus mykiss chloride 

Rainbow trout, R.U Sodium 284 12363 Vosyliene et al. 2006 
Oncorhynchus mykiss chloride 

Brown trout, s,u Sodium 22.4 >607j Camargo and Tarazona 1991 
Sahno lrutla chloride 

Plains killinsh, S,M Sodium ?2 lS 9706g 14897.1 Clemens and Jones 195•1 
Fundulus kansae chloride 

Mosquilofish, S,M Sodium 22 l5 6472g 9933.4 Clemens and Jones I 954 
Gambusia affinis chloride 

Mosquitofish, s.u Sodium 14.9 9099 Al-Daham and Bhatti I 977 
Gambusia aflinis chloride 
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Threespine slickleback. R.M Sodium 84.8 
Gasterosteus acu I eat us chloride 

Green sunfish. S,M Sodium 22 
Lepomis cyanellus chloride 

Bluegill. F.M Sodium 84.8 
Lepomis macrochirus chloride 

Bluegill (3.7 g), S,U Sodium 44.3 
Lepomis macrochirus chloride 

Chorus frog. R.M Sodium 84.8 
Pseudacris sp. chloride 

a not fed. (All tests nol marked ~a" or "b" were unfed tests.) 
b = fed. 
c = mean ofat leasl 15 LCSOs. 
d = range of several toxicity tests. 
e = mean or 32 tests. 

81 4 10200b 13,152.6 

15 6499g 9974.9 

81.4 5840 7702.3 

15.5 7853 10461.6 

81.4 3553 4686.0 

f = not used because there is reason to suspect that the daphnids might have been unhealthy. 
g = tables 4. 7, and 9, except for tests at 28C in table 4. 
h = table.~ 8 and 11; Daphnla pulex tesls were not used because lt>st duration was 96 hr. 
i = test duration was 64 hr. 
j = no dt>aths in I 96 hr. 
k = selenium deficient. 
m = selenium sufficient. 

Garibay anti Hall 2001 

Clemens and Jones 1954 

13irgl' t'I a I. 1985 

Academy of Natural Sclences 1960; 
Patrick Pt al. 1968; Trama 1954 

Garibay and Hall 2004 

p = not used in calculalion of CMAV because the sprcies is unknown and so it is not known how 10 combine 1his acutr value with the acule 
values for which the species are known. 

q " calculated using the formula for reconstituted water and lhe ri>11ortt>d avt>rage measured hardness. 
r = concentrations were measured in slock solulions. 
s = not ac:climated lo the dilu1ion water. 
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t : mighl 1101 have been acclimated to the dilution water. 
v based on analyses of ~amples of Lake Superior water taken in thP spring and fall of 2008. 
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Supplementary information concerning the results of toxicity tests on chloride 

I. The atomic weights used are those given on the website of the National Institute of Standards and Technology: 
Calcium = 40.078 
Carbon = 12.0 I l 
Chlorine= 35.453 
Hydrogen = 1.008 
Iron = 55.845 
Magnesium = 24.305 
Nitrogen= 14.007 
Oxygen= 15.999 
Potassium = 39.098 
Sodium= 22.990 
Sulfur = 32.065 

2. The molecular weights used are: 
CaCl2 = 110.984 (63.89 % chloride) (36.11 % calcium) (Cl/Ca " I. 769) 
CaCl,·2H,O = 147.014 (27.26 % calcium) (48.23 % chloride) 
CaCO, = 100.086 (40.04 % calcium) 
CaO = 56.077 (71.47 % calcium) 
Ca(NO3), = 164.086 (24.42 % calcium) 
Ca(NO3) 24HP = 236.146 (16.97 % calcium) 
CaSO, = 136.139 (70.56 % sulfate) 
CaSO,2H2O = 172.169 (55.79 % sulfate) (23.28 % calcium} (20.93 % water) 
FeCl3·6H,O = 270.294 (39.35 % chloride) 
H,O = 18.015 
KCI = 74.551 (47.56 % chloride) (52.44 % potassium} (CI/K = 0.9068) 
K,SO, = 174.257 (55.13 % sulfate) 
MgCl2 = 95.211 (74.47 % chloride) (25.53 % magnesium} (Cl/Mg= 2.917) 
MgSO, = 120.366 (79.81 % sulfate} (20. 19 % magnesium) 
MgSO,7H20 = 246.471 (38.97 % sulfate) (9.86 % magnesium) 
NaCl = 58.'l-13 (60.66 % chloride) (39.34 % sodium) (Cl/Na = 1.542) 
Na,SO, = 142.041 (67.63 % sulfate) 

ll 
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Na,SO,IOH1O = 322.191 (29.81 % sulfate) 
so,= 96.061 

Hardness (as CaCOl) = (!00.086/40.078)(Ca) + {100.086/24.305)(Mg) = 2.497{Ca) + 4.l 18(Mg) 

Trama (1954), Cairns and Scheier (1959), Academy of Natural Sciences ( I 960), and Patrick et al. (1968) all reported results of toxicity tesls 
that were performed at the Academy of Natural Sciences of Philadel1>hia with the bluegill in dilution waters that were very similar: 

KCI 
Na,SiO, 
NaHCO, 
MgSO,·7H,O 
Ca(NO,)2 

CaCO, 
K,HPO, 
Fe'.. (as ferric cilrale) 

Ca = 11.3 mg/L 
Mg ■ 3.9 mg/L 

mg/L 
20 
20 
40 
40 
30 .. 
10 
10 or 2 
4 or 0.4 

Hardness= 44.3 mg/Las CaCO, 
Chloride = 9.5 mg/L 
Sulfate= 15.5 mg.IL 

*Long arter the tests of concern were performed. 1his was reported to he 40 mgJL or Ca(NO,),·4H,0. 

Freeman (1953). Freeman and Fowler (1953}. Fairchild (1955). Dowden (1960), Dowden (1962), and Dowden and Bennett (1965) all 
contained informalion regarding toxicity tests performed at Louisiana State University in Balon Rouge, but se-veral different dilution waters 
were used. Dowden and Bennet! (1965) tried to clarify the most important dilution waters used. but the citations given for the waters on 
page 1310 need to be clarified. Reference 4 is the correct citation for .. Standard Reference Waler" (SRW), but the correct citation for 
''Reference Dilution Water" (ROW} is reference 6 (not reference 3) and relerence 3 should be cited for "glass-wool filtered University Lake 
Waler (ULW). ULW is considered an unacceptable dilution water be<'ause it is from ~a small drainpipe-fed lake on lhe campus of Louisiana 
State University" (Dowden 1960). The compositions ofSRW and RDW are: 

SRW 
MgSO,7H,O 

mg/L 
71. 

12 
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K1SO, 6.5 
MnSO1·4H,O 0.2 
CaCl1·2H,O 18.6 
NaHCO1 25. 
N~N~ 1 
K,HPO,·3H, O 1.1 
CaO 32.2 
Na.SiO,-9H10 62.6 
FeCl, 6Hp 1.2 

Ca = 23,0 mg/L 
Mg ■ 7.0mg/L 
Hardness 86.2 mg/L as CaCO, 
Chloride = 9.4 mg/L 
Sulrate = 31.2 mg/L 

RDW 
CaCI, 
NaHCO3 

NaCl 
MgSO,7H,O 
KCI 

Ca = 39.7 mg/L 
Mg= 5.9mg/L 

mg/L 
110 
110 
100 
60 
20 

Hardnes_~ 123.4 mg/L as CaCO, 
Chloride = 140.4 mg/L 
Sulfate= 23.4 mg/L 

6. When known, the concenlration of chloride in dilution waler was negligible in les1s on chloride. 

7. Karraker (2007) says that ··road salt" conlains sodium chloride, sodium ferrocyanide, heavy metals, and onen sand or cinder. Results of 
loxicity tests on ·• road salt" were 1101 used , 

IJ 
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8. Hyalella azteca appears to be especially sensitive to some pollulants when the concentration of chloride is low. e.g., lower than 25 mg/L. 
This should not affect the spnsitivity of 1his species to chloride. 

9. Mount et al. (1997} reported that the toxicities of sodium and calcium sahs lo C. dubia, D. magna, and the falhead minnow are primarily 
allributable to the corresponding anion. 

10. Some dala presented in Table I of USEPA (1988} have been changed: 
a. Several values differ because of roundoff differences. 
b. US EPA (1988} used resulls of shor1 acule 1ests for the reasons given on pages 2 and 3 (see also Lowe JI et al. I 995). bul resuhs of short 

lests are not used here because short acute tests sometimes give higher LC50s than standard tests. 
c. Data from Dowden (1961. which should be 1960) and Kostecki and Jones (1983) are nol used here because of the dilulion water used in 

the lests. 
d. The lest results from Trama (1954) are also given in Academy of Natural Sciences (1960) and Patrick et al. (1968). 
e. Hamilton el al. (1975) did not adequalely acclimate the midges. 
f. Fed acute tests were not used in USEPA (1988), but fed acule tests are used here and are given preference over unfed acute test~ when 

the lest organisms are cladocerans. 

14 
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09J an ChlorideRev. wpd DRAFT 1-15-09 
C. Stephan 

Description of the Review of Results of Toxicity Tests on Chloride 

Sections 11.B. II.C. II.D.11.E. 11.F. N.B. N.C, IV.D, N.E, IV.H, VI.B, VI.C. VI.D, and VI.E of 
the 1985 Guidelines give reasons why some results of toxicity tests should not be used. should be 
rejected. or should not be used in calculations, whereas sections 11.G, X. XI.C, XII.A.14. and 
XII.Ballow the use of "questionable data" and "other data" in some situations. An easy to 
understand way of explaining the material given in the sections listed above is to say that sections 
11.B, 11.C. 11.D, 11.E. H.F. N.B, N.C. IV.D. N.E, N.H, VI.B, VI.C. VI.D. and VI.E give reasons 
why some results of toxicity tests using aquatic animals should not be directly used in the 
derivation of a FAY or a FCV. whereas sections II.G. X. XI.C. XII.A.14. and XII.B describe 
other possible uses of test results with aquatic animals that should not be directly used in the 
derivation of a FA V or a FCV. 

The 1985 Guidelines say the following concerning the use of results of toxicity tests using 
aquatic animals: 
1. General guidance 

a. All data should be available in typed, dated, and signed hard copy (publication, 
manuscript, letter, memorandum. etc.) with enough supporting information to indicate 
that acceptable test procedures were used and that the results are probably reliable. (see 
section 11.B) 

b. Information that is confidential or privileged or otherwise not available for distribution 
should not be used. (see section 11.B) 

c. Questionable data, whether published or unpublished, should not be used. For example, 
a test result should usually be rejected if it is from: 
i. a test that did not contain a control treatment. 
ii. a test in which too many organisms in the control treatment died or showed signs of 

stress or disease. 
iii. a test in which distilled or deionized water was used as the dilution water without 

addition of appropriate salts. 
(see section 11.C) 

d. A result of a test on technical grade material may be used if appropriate, but a result of a 
test on a formulated mixture or an emulsiflable concentrate of the test material should 
not be used. (see section 11.D) 

e. For some highly volatile. hydrolyzable, or degradable materials it is probably 
appropriate to use only results of flow-through tests in which the concentrations of test 
material in the test solutions were measured often enough using acceptable analytical 
methods. (see section 11.E) 

f. Data should be rejected if they were obtained using: 
i. Brine shrimp 
ii. A species that does not have a reproducing wild population in North America. 
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iii. Organisms that were previously exposed to substantial concentrations of the test 
material or other contaminants. 

(see section 11.F) 
2. Guidance specifically regarding results of acute tests 

g. Acute toxicity tests should have been conducted using acceptable procedures. (see 
section IV.B) 

h. Except for tests using saltwater annelids and mysids, results of acute tests during which 
the test organisms were fed should not be used, unless data indicate that the food did not 
affect the toxicity of the test material. (see section 11.C) 

i. Results of acute tests conducted in unusual dilution water, e.g., dilution water in which 
total organic carbon or particulate matter exceeded 5 mg/L, should not be used, unless a 
relationship is developed between acute toxicity and organic carbon or particulate 
matter or unless data show that organic carbon, particulate matter, etc., do not affect 
toxicity. (see section IV.D) 

j. Acute values should be based on endpoints which reflect the total severe acute adverse 
impact of the test material on the organisms used in the test. Therefore, only the 
following kinds of data on act.ite toxicity to aquatic animals should be used: 
1. Tests with daphnids and other cladocerans should be started with organisms less 

than 24 hours old and tests with midges should be started with second- or third 
instar larvae. The result should be the 48-hr EC50 based on percentage of 
organisms immobilized plus percentage of organisms killed. If such an EC50 is not 
available from a test, the 48-hr LC50 should be used in place of the desired 48-hr 
EC50: An EC50 or LC50 of longer than 48 hr can be used as long as the animals 
were not fed and the control animals were acceptable at the end of the test. 

2. The result of a test with embryos and larvae of barnacles, bivalve molluscs (clams, 
mussels, oysters, and scallops), sea urchins, lobsters, crabs, shrimp, and abalones 
should be the 96-hr EC50 based on the percentage of organisms with incompletely 
developed shells plus the percentage of organisms killed. If such an EC50 is not 
available from a test, the lower of the 96-hr ECS0 based on the percentage of 
organisms with incompletely developed shells and the 96-hr LC50 should be used 
in place of the desired 96-hr ECS0. If the duration of the test was between 48 and 
96~hr, the EC50 or LC50 at the end of the test should be used. 

3. The acute values from tests with all other freshwater and saUwater animal species 
and older life stages of barnacles, bivalve molluscs, sea urchins, lobsters, crabs, 
shrimps, and abalones should be the 96-hr EC50 based on the percentage of 
organisms exhibiting loss of equilibrium plus the percentage of organisms 
immobilized plus the percentage of organisms killed. If such an EC50 is not 
available from a test. the 96-hr LC50 should be used in place of the desired 96-hr 
EC50. 

4. Tests with single-celled organisms are not considered acute tests, even if the 
duration was 96 hours or less. 

5. If the tests were conducted properly, acute values reported as "greater than" values 
and those which are above the solubility of the test material should be used, 
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because rejection of such acute values would unnecessarily lower the Final Acute 
Value by eliminating acute values for resistant species. 

(see section IV.E) 
k. The agreement of the data within and between species should be considered. Acute 

values that appear to be questionable in comparison with other acute and chronic data 
for the same species and for other species in the same genus probably should not be 
used in the calculation of a SMAV. For example, if the acute values available for a 
species or genus ditf er by more than a factor of 10, some or all of the values probably 
should not be used in calculations. (see section IV.H) 

3. Guidance specifically regarding results of chronic tests 
1. Chronic values should be based on results of flow-through {except renewal is acceptable 

for daphnids) chronic tests in which the concentrations of test material in the test 
solutions were properly measured at appropriate times during the test. (see section 
VI.B) 

m. Results of chronic tests in which survival, growth, or reproduction in the control 
treatment was unacceptably low should not be used. The limits of acceptability will 
depend on the species. (see section VI.C) 

n. Results of chronic tests conducted in unusual dilution water, e.g., dilution water in 
which total organic carbon or particulate matter exceeded 5 mg/L, should not be used, 
unless a relationship is developed between chronic toxicity and organic carbon or 
particulate matter or unless data show that organic carbon, particulate matter, etc., do 
not affect toxicity. (see section VI.D) 

o. Chronic values should be based on endpoints and lengths of exposure appropriate to the 
species. Therefore, only data on chronic toxicity to aquatic animals that satisfy the 
species-specific requirements given in sections VI.E. 1, VI.E.2, and VI.E.3 should be 
used. 

4. Guidance regarding other possible uses of results of toxicity tests using aquatic animals 
p. Questionable data, data on formulated mixtures and emulsifiable concentrates, and data 

obtained with non-resident species or previously exposed organisms may be used to 
provide auxiliary information but should not be used in the derivation of criteria. (see 
section 11.F) 

q. Pertinent information that could not be used in earlier sections might be available 
concerning adverse effects on aquatic organisms and their uses. The most important of 
these are data on cumulative and delayed toxicity, flavor impairment, reduction in 
survival, growth, or reproduction, or any other adverse effect that has been shown to be 
biologically important. Especially important are data for species for which no other data 
are available. Data from behavioral, biochemical, physiological, microcosm, and field 
studies might also be available. Data might be available from tests conducted in 
unusual dilution water, from chronic tests in which the concentrations were not 
measured, from tests wilh previously exposed organisms, and from tests on formulated 
mixtures or emulsifiable concentrates. Such data might affect a criterion if the data 
were obtained with an important species, the test concentrations were measured, and the 
endpoint was biologically important. (see section X) 
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r. The CCC is equal to the lowest of the FCV, FPV, and FRY, unless other data show that 
a lower value should be used. (see section XI.C) 

s. Are any of the other data important? (see section Xll.A.14) 
t. On the basis of all available pertinent laboratory and field information, determine if the 

criterion is consistent with sound scientific infonnation. If it is not, another criterion, 
either higher or lower, should be derived using appropriate modifications of these 
Guidelines. (see section XII.B) 

In addition, the following aquatic life criteria documents published by U.S. EPA in 1985, 1986, 
1987, and 1988 gave a variety of reasons for classifying specific test results as "unused": 

U.S. EPA. 1985. Ambient Water Quality Criteria for Cadmium - 1984. EPA 440/5-84-032. 
U.S. Environmental Protection Agency, Washington, DC. 

U.S. EPA. 1985. Ambient Water Quality Criteria for Chlorine • 1984. EPA 440/5-84-030. 
U.S. Environmental Protection Agency, Washington, DC. 

U.S. EPA. 1985. Ambient Water Quality Criteria for Copper - 1984. EPA 440/5-84-031. 
U.S. Environmental Protection Agency, Washington, DC. 

U.S. EPA. 1985. Ambient Water Quality Criteria for Lead - 1984. EPA 440/5-84-027. 
U.S. Environmental Protection Agency, Washington, DC. 

U.S. EPA. 1985. Ambient Water Quality Criteria for Mercury - 1984. EPA 440/5-84-026. 
U.S. Environmental Protection Agency, Washington, DC. 

U.S. EPA. 1986. Ambient Water Quality Criteria for Chlorpyrifos - 1986. EPA 440/5-86-
005. U.S. Environmental Protection Agency, Washington, DC. 

U.S. EPA. 1986. Ambient Water Quality Criteria for Parathion - 1986. EPA 440/5-86-007. 
U.S. Environmental Protection Agency, Washington, DC. 

U.S. EPA. 1986. Ambient Water Quality Criteria for Pentachlorophenol - 1986. EPA 
440/5-86-009. U.S. Environmental Protection Agency, Washington, DC. 

U.S. EPA. 1986. Ambient Water Quality Criteria for Toxaphene 1986. EPA 440/5-86-
006. U.S. Environmental Protection Agency, Washington, DC. 

U.S. EPA. 1987. Ambient Water Quality Criteria for Selenium - 1987. EPA 440/5-87-006. 
U.S. Environmental Protection Agency, Washington, DC. 

U.S. EPA. 1987. Ambient Water Quality Criteria for Zinc - 1987. EPA 440/5-87-003. 
U.S. Environmental Protection Agency, Washington, DC. 

4 



R04651

Electronic Filing: Received, Clerk's Office 3/14/2019 

U.S. EPA. 1988. Ambient Water Quality Criteria for Chloride - 1988. EPA 440/5-88.001. 
U.S. Environmental Protection Agency. Washington, DC. 

The following is a compilation of the reasons, although some have been paraphrased. Most of 
these reasons can be considered to be based on items a through o listed above. 
1. The document is a secondary publication of the test result 
2. The test procedures, test material, dilution water, and/or results were not adequately 

described. 
3. The test species is not resident in North America. 
4. The test species was not obtained in North America and was not identified well enough to 

determine whether it is resident in North America. 
5. The test organisms were not identified beyond, for example, "crayfish" or "minnows." 
6. There is reason to believe that the test organisms were possibly stressed by disease or 

parasites. 
7. The test organisms were exposed to elevated concentrations of the test material before the 

test and/or the control organisms contained high concentrations of the test material. 
8. The test organisms were obtained from a sewage oxidation pond. 
9. By the end of the test, the test organisms had not been fed for too long a period of time. 
10. The water quality varied too much during the test. 
11. The test was conducted with brine shrimp, which species are from a unique saltwater 

environment. 
12. The exposed biological material was an enzyme. excised or homogenized tissue, tissue 

extract, plasma, or cell culture. 
13. The test organisms were not acclimated to the dilution water for a sufficiently long time. 
14. The test organisms were exposed to the test material via gavage, injection, or food. 
15. There is reason to believe that the test organisms were probably crowded during the test. 
16. The test organisms reproduced during an acute test and the young could not be distinguished 

from the old at the end of the test. 
17. The test material was a component of a mixture, effluent, fly ash. sediment, drilling mud, 

sludge, or formulation. 
18. In a test on zinc, the dilution water contained a phosphate buffer. 
19. The test material was chlorine and it was not measured acceptably during the lest. 
20. The test chamber contained sediment. 
21. The test was conducted in plastic test chambers without measurement of the test material. 
22. The test was a field study and the concentration of test material was not measured 

adequately. 
23. A known volume of stock solution was placed on a wall of the test chamber and evaporated 

and then dilution water was placed in the test chamber; the investigators assumed that all of 
the test material dissolved in the dilution water, but the concentrations of the test material in 
the test solutions were not measured. 

24. The test only studied metabolism of the test material. 
25. The only effects studied were biochemical, histological, and/or physiological. 
26. The data concerned the selection, adaptation, or acclimation of organisms for increased 

resistance to the test material. 
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27. The percent survival in the control treatment was too low. 
28. The concentration of solvent in some or all of the test solutions was too high. 
29. The study was a microcosm study. 
30. The concentration of test material fluctuated too much during the exposure. 
31. Too few test organisms were used in the test. 
32. The dilution factor was ten. 
33. There was no control treatment. 
34. The pH was below 6.5. 
35. The dilution water was chlorinated or "tap" water. 
36. The dilution water contained an excessive amount of a chelating agent such as EDT A or 

other organic matter. 
37. The acceptability of the dilution water is questionable because of its origin or content. 
38. The dilution water was distilled or deionized water without addition of appropriate salts. 
39. The measured test temperature fluctuated too much. 
40. Neither raw data nor a clearly defined endpoint was reported. 
41. The results were not adequately presented or could not be interpreted. 
42. The results were only presented graphically. 
43. The test was a chronic test and the concentration of test material was not measured. 
Nevertheless, the things that the 1985 Guidelines say regarding other possible uses of test results 
with aquatic animals that should not be directly used in the derivation of a FA V or a FCV makes 
it clear that "unused" test results can be used in a criteria document, if appropriate. They should 
not be directly used in the derivation of a FAV or a FCV, but they can be used in other ways in 
some situations. 

Further, several additional considerations were taken into account when results of aquatic 
toxicity tests on chloride were reviewed: 
a. Review of results of toxicity tests on such pollutants as chloride should take additional 

considerations into account because chloride is different from most pollutants for which 
aquatic life criteria are derived. Chloride is very soluble in water, does not oxidize or 
reduce, is not volatile, does not degrade, does not sorb to test chambers, test organisms, 
food, or waste products, is not complexed by materials that commonly occur in water, is not 
involved in a pH-dependent equilibrium in water, and does not precipitate in waters in which 
aquatic organisms commonly occur. Toxicity tests on most pollutants are subject to one or 
more of these potential complications and so it is more important to be concerned about test 
methodology when considering other pollutants. 

b. Section IV.C of the 1985 Guidelines says: "Except for tests with saltwater annelids and 
mysids, results of acute tests during which the test organisms were fed should not be used, 
unless data indicate that the food did not affect the toxicity of the test material." Section 
XII.B of the 1985 Guidelines says: "On the basis of all available pertinent laboratory and 
field information, determine if the criterion is consistent with sound scientific evidence. If it 
is not, another criterion, either higher or lower, should be derived using appropriate 
modifications of these Guidelines." Appendix 1 below demonstrates that (i) results of acute 
toxicity tests on chloride should not be rejected just because the test organisms were fed 
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during the tests and (ii) results offed acute tests should be given preference over results of 
unfed acule tests when the test organisms are cladocerans. 

c. If tests in a document using some species had acceptable control mortalities but other tests in 
the same document using other species had unacceptable control mortalities, the tests using 
species with unacceptable control mortalities were not used. The general policy is that tests 
in a document using different species should be evaluated on a species-by-species basis, not 
on a document-by-document basis. 

d. Results of 96-hr toxicity tests using juvenile freshwater mussels were used if the 
methodology, etc., were acceptable, but results of tests using glochidia of freshwater mussels 
were not used. Acute (e.g., 96-h) toxicity tests using juvenile freshwater mussels are rather 
standard acute toxicity tests and can be evaluated using, for example, ASTM Standard E729. 
In contrast, acute toxicity tests using glochidia of freshwater mussels require special 
consideration because free-living glochidia must attach to a host in order to survive, and they 
typically attach within seconds to days. In addition, for a specific species and a specific 
toxicant, the glochidia 6-h EC50 might be substantially higher than the glochidia 24-h EC50. 
It is known that free-living glochidia of several species can remain viable for up to about ten 
days, depending on the species and on the percent viability that .is considered acceptable. 
However, it is not known how fast glochidia of individual species usually attach to a host, 
and this is important because the glochidia ECSO for some toxicants and species is quite 
dependent on the duration of the toxicity test. Thus, a very important question is "What 
species-specific toxicity-test duration is ecologically relevant for glochidia?" 

e. USEPA is tending more toward a weight-of-evidence approach to the derivation of aquatic 
life criteria than when the 1985 Guidelines were written. The 1985 Guidelines provided 
very little guidance concerning a variety of issues regarding the review of test results and a 
weight-of-evidence approach benefits from the consideration of more data; early rejection of 
test results is not a good idea when a weight-of-evidence approach is used. 

f. When a potential problem is identified regarding the quality of the result of a toxicity test, it 
usually means that the test result is questionable, not that it is incorrect. It is certainly 
appropriate to note test results that are questionable, but is not necessarily appropriate to 
immediately reject a test result that is questionable. 

g. There is uncertainty regarding the results of all scientific studies. Even detailed reports of 
the results of toxicity tests do not necessarily allow the identification of all potential 
problems, as demonstrated by the range of results that is sometimes found in round robin 
tests. For example, the quality of food is usually unknown, regardless of what information is 
given regarding the food used. (Even humans occasionally receive unhealthy food from 
grocery stores and restaurants.) 

h. The most important issue regarding the quality of the result of a toxicity test is replication. 
Questions concerning the validity of a test result are best addressed by repeating the test, 
especially if the test is repeated in a different laboratory. 

i. Test results should be rejected only for sound scientific reasons, not merely on the basis of 
suspicions or concerns. 

j. If a test result is rejected, there is little impetus for anybody to repeat the test. 
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Appendix 1: Fed and Unfed Acute Tests on Chloride Salts 

The table on the last page of this attachment compares the results of fed and unfed acute toxicity 
tests on NaCl, CaC12, MgCI2, and KCl. The table contains all of the sets of data from each 
document that contained comparable acute toxicity data regarding three or more of the four salts 
listed above. 

It is quite possible lhal different ions, especially chloride and potassium, have different modes of 
action, have different relative toxicities to different species, and possibly are affected differently 
by an increase in hardness, calcium, and/or magnesium. (It is possible to obtain an LC50 for 
NaCl or KCI in soft water, but it is not possible to obtain an LC50 for CaC12 or MgCl2 in soft 
water because the test material increases hardness.) 

The Mount et al. fed tests with C. dubia and D. magna are at the top of the table with the 
Biesinger and Christensen D. magna fed tests. The two fed tests with D. magna agree very well 
for NaCl and for MgCl2 and are almost within a factor of two for CaCl2 and KCI. For all four 
salts the B&C fed tests gave lower values than the Mount et al. fed tests. Also for all four salts, 
the B&C unfed tests gave lower results than the B&C fed tests. This might indicate that Mount 
et al. used a better food than B&C. 

For all four salts C. dubia was more sensitive than D. magna in the Mount et al. fed tests. The 
five ratios are similar for C. dubia and D. magna, but the C. dubia ratio is always equal to or 
higher than the D. magna ratio. The ratios from the Mount et al. fed tests with C. dubia and D. 
magna are similar to the ratios from fed and unfed tests using the three species of fish at the 
bottom of the table: 

Ca/Na (n=5): from 0.57 to 0.98 (High/Low = 1.7) 
Mg/Na (n = 3): from 0.34 to 0.55 (H/L = 1.6) 
K/Na (n = 5): from 0.11 to 0.25 (H/L = 2.3) 
Ca/K (n = 5): from >2.19 to 7.12 (H/L = <3.25) 
Ca/Mg (n = 3): from 1.78 to 1.87 (H/L ~ 1.1) 

It is interesHng that the five ratios are very similar for cladocerans and fishes. It is also 
interesting that there is no overlap among the Ca/Na, Mg/Na, and K/Na ratios and there is no 
overlap among the Ca/Na, Ca/K, and Ca/Mg ratios. The apparent toxicity of chloride depends on 
the other ions that are in the test solutions in a quite reproducible manner. 

These data clearly indicate that results offed tests on these four salts should not be rejected just 
because the test organisms were fed during the tests. In addition, the best data regarding D. 
magna are probably from the Mount et al. fed tests. The fed-unfed comparisons by Biesinger and 
Christensen and Mount et al. demonstrate that either better foods should be developed for 
cladocerans and/or cladocerans should be fed during all acute tests. If cladocerans are fed during 
acute toxicity tests, it is possible that the duration of the tests could be increased from 48 hr to 96 
hr. 
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There are several considerations regarding the feeding of cladocerans during acute toxicity tests 
on NaCl, CaCl2, MgCl2 , and KCI: 
1. The better the food used, the more healthy the organisms will be at the beginning of the test. 
2. Feeding during the test will reduce the possibility of stress due to lack of food. 
3. Lower quality organisms and stressed organisms might be more sensitive to these four salts. 
4. Because these four salts are not very toxic, the concentrations used in toxicity tests are so 

high that contamination by one or more heavy metals might be sufficient to stress or kill 
cladocerans during acute toxicity tests. If contamination by one or more metals causes stress 
or death, food might sorb or complex the metals and reduce their toxicities. 
a. Cladocerans are more sensitive to some metals than fathead minnows, bluegills, and 

mosquitofish. 
b. EDT A will complex and detoxify several heavy metals. 

5. If food affects the results of acute toxicity tests, it also affects the acute~chronic ratio. 
6. All species are fed during chronic toxicity tests. 
7. Chloride is not likely to be sorbed or complexed by food. 
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Acute Value (mg chloride/L) Ratio of Acute Values 

NaCl CaCl2 MgC12 KCI Ca/Na Mg/Na K/Na Ca/K Ca/Mg 

C. dubia 1189 1169 655 300 0.98 0.55 0.25 3.90 1.78 
Mount fed 

D. magna 2893 1770 990 314 0.61 0.34 0.11 5.64 1.78 
Mount fed 

D. magna 2806 821 939 150 0.29 0.33 0.05 5.47 0.87 
B&C fed 

D. magna 2529 92 408 84 0.04 0.16 0.03 1.10 0.23 
B&C unfed 

D. magna* 621 679 128 1.09 0.21 5.30 
K&R unfed 

D. magna 2232 588 551 205 0.26 0.25 0.09 2.87 1.07 
Anderson unfed (64-hr tests) 

D. magna 3563 1920 2755 0.54 0.77 0.70 
D&B unfed 

T. tubifex** 1204 497 737 0.41 0.61 0.67 
Khangarot 

Fathead minnow 3876 2958 1579 418 0.76 0.41 0.11 7.08 1.87 
Mount fed 

Mosquito fish 9099 5196 <2378 0.57 <0.26 >2.19 
A&B unfed 

Bluegill 7853 6804 956 0.87 0.12 7.12 
Trama unfed 

* This acute value for NaCl is unusually low compared to the other acute values for D. magna. 

** These results were considered not acceptable because test temperature was high and the acute value 
for D. magna in the same water was unusually low. 

-
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09JanChlorideAcute. wpd DRAFT 1-15-09 
C. Stephan 

Summary of Data Concerning the Acute Toxicity of Sodium Chloride 10 Aquatic Animals 

This summary is based on ·'Results of Literature Search concerning 1he Toxicity of Chloride to Aquatic Animals" dated 1-15-09. Except as 
noted. this summary is consistent with the 1985 Guidelines. 

Acule Values and Normalized Acute Values are expressed as mg chloride/L. Normalized Acule Values were calculated by nonnalizing lhe Acute 
Values lo hardness= 300 mg/Land sulfate= 65 mg/L using 1he following equation: 

NAY= (AV) (300/Hardness)0 '°'"' (GS/Sulfate)...,"' 
This equalion is based on the equation presented in "Multiple Regression Equation for Chloride" dated 1-15-09. The hardness of 300 mg/Land 
lhe sulfate concenlralion of 65 mg/Lare arbitrary; any other values for hardness and sulfale would have worked equally well. NA Vs could not be 
calculated for all A Vs because assumed values were not used for hardness or sulfate. Some of lhe values of hardness and sulfate are nominal. 1101 
measured, values. 

Species Method Test 
Material 

Tubificid worm. S,U Sodium 
Limnodrilus holl meisteri chloride 

Tubificid worm, S.M Sodium 
Tubifex tubifex chloride 

Leech, s,u Sodium 
Erpobdell~ punrlata chloride 

Mussel.juvenile S,M Sodium 
Villosa delumbis chloride 

Mussel.juvenile R.M Sodium 
VilJosa iris chloride 

Hardness 
(mg/U 

100 

52 
220 

100 

169.S 

169.S 

Sulfate 

<mglU 

57.9 
58.9 

162.7 

162.7 

Arute 
Value 

3761 

4278 
6008 

4550 

3173 

2069 

Nonnalized 
Arnie Value 

6083.2 
6357.1 

3821.1 

2491.6 

Reference 

Wurtz and Bridges 1961 

GLEC and lNHS 2008 

Wurtz and Bridges 1961 

Bringolfel al. 2007 

Wang 2007 
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Mussel. juvenile S,M Sodium 169.5 162.7 24H 2907.1 Bringolf el al. 2007 
Lampsilis fasciola chloride 

Mussel. juvenile R,M Sodium 169.5 162.7 1905 2294.1 Wang 2007 
Lampsilis siliquoidea chloride 

Mussel, Juvenile S.M Sodium 169.5 162.7 2766 3331.0 Bringolf ti al. 2007 
Lampsilis siliq uoidea chloride 

Fingernail clam, S,M Sodium 51 59.9 740 1059.2 GLEC and !NHS 2008 
Sphaerium simile chloride 192 61.7 1100 1201.1 

Fingernail clam, S,U Sodium 100 667 Wurtz and Bridges 1961 
Sphaerium tenue chloride 20 698 

Snail, F.M Sodium 84.8 81.4 2540 3350.0 Birge el al. 1985 
Physa gyrina chloride 

Snail, S,U Sodium 100 2123 Wurtz and Bridges 1961 
Physa heteroslropha chloride 100 3094 

100 3761 
20 2487 

Snail, S,M Sodium 22 15 3247hp ~98,.l.6 Clemens and Jones 1954 
Physasp. chloride 

Snail. s.u Sodium ;,,3000p Williams et al. 2000 
Physa sp. chloride 

Snail, s.u Sodium JOO 1941 Wurtz and Bridges 1961 
Gyraulus cirrumslriatus rhloride 

Snail. S,M Sodium 56 6.0.9 3078 432.6.9 GLEC and JNHS 2008 

z 
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Gyraulus parvus chloride 212 59.7 3009 32] 1.4 

Snail, S.U Sodium 100 3731 Wurtz and Bridges 1961 
Helisoma campanulata chloride 

Cladoceran, S,U Sodium 84.8 81.4 1189bn 1568.2 Mount et al. 1997 
Ceriodaphnla dubia chloride 1042brt 1374.3 

Cladoceran. R.U Sodium 74.1 1395 Cowgill and Milazzo 1990 
Ceriodaphnia dubia chloride 

Cladoceran. s.u Sodium 39.2 4.6 507 632.7 Hoke et al. 1992 
Ceriodaphnia dubia chloride 447 557.8 

Cladoceran, s.u Sodium 39.2 4.6 1395 1740.8 USEPA 1991 
Ceriodaphula dubia chloride 39.2 4.6 1638 2044.1 

39.2 4.6 1274 1589.8 
39.2 4.6 1395 1740.8 
339.0 325.4 1698 1867.0 

Cladoceran, s.u Sodium 84.8 81A 1677c 2211.8 WISLOH 2007 
Ceriodaphnia dubia chloride 169 5 162.7 1499c 1805.2 

Cladoceran, s.u Sodium 84.8 81.4 1413!' 1863.6 Valenti el al. 2007 
Ceriodaphnia dubia chloride 

Cladoceran. S,M Sodium 67.1 64.4q 964 1311.1 Harmon et al. 2003 
Ceriodaphnia dubia chloride 

Cladoceran. S,M Sodium 30 78.7 947 1542.9 GLEC and lNHS 2008 
Ceriodaphnia dubia chloride 44 75.9 955 1434.1 

96 73 7 1130 1H2.l 
180 67.7 1609 1792.8 
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400 78.7 1491 1'125.5 
570 76.2 1907 1690.9 
800 75.5 1764 1457.7 
25 69.9 1007 1688.4 
49 67.8 767 1117.1 
95 70.3 1369 1744.7 
194 69.9 1195 1314.3 
375 68.9 1687 1618.3 
560 68.3 1652 1458.2 
792 70.9 1909 1573.5 
280 28.1 1400 1334.0 
280 59.6 1720 1733.4 
280 117 1394 1477.2 
280 239 1500 1676.5 
280 482 1109 1306.0 
280 729 1206 1464.7 
279 22.9 1311 1231.2 
276 49.7 1258 1254.4 
283 107 1240 1302.5 
281 229 1214 1351.5 
290 461 1199 1397.2 
278 694 1179 1428.8 

Cladoceran, S,M Sodium 67.1 64.4q 1213 1649.7 Harmon el al. 2003. 
Daphnia ambigua chloride 

Cladoceran. s.u Sodium 84.8 81.4 2893hrs 3815.5 Mount et al. 1997 
Daµhnia magna chloride 

Cladocera n, S,U Sodium 240 62 1 Khangarot and Ray 1989 
Daphnia magna chloride 

Cladoceran, s.u Sodium 39.2 4.6 3008 3791.1 Hoke el al. 1992 

4. 
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Daphnia magna chloride 39.2 4.6 2726 3401.8 
39.2 ~.6 2053 2561.9 

Cladoceran, Sodium 1008k Cowgill 1987 
Daphnia magna chloride 3319111 

Cladoceran, S,U Sodium 108.7 13 <2548 <2785.1 Anderson 1946 
Daphnia magna chloride 

Cladoceran, S,U Sodium 108.7 13 2232i 2439.7 Anderson 1948 
Daphnia magna chloride 

Cladoceran, S,U Sodium 41.5 31.2 3563 5068.2 Dowden and Bennett 1965 
Daphnia magna chloride 

Cladoccran, S,M Sodium 45.3 3.9v 2529a.f 3025.9 Biesinger and Christensen I 972 
Daphnia magna chloride 2806b.f 3357.4 

Cladoceran, S,U Sodium 169.5 162.7 >2669 >3214.2 Seymour et al. 1997 
Daphnia magna chloride <3943d <4748.4 

Cladoceran, s,u Sodium 46 3.9v 1880 2242.3 USEPA 1991 
Daphnia magna chloride 

Cladoreran, s.u Sodium 169.5 162.7 3914c '17·19.6 WISLOH 2007 
Daphnia magna chloride 

Cladoceran, s.u Sodium 84.8 81 .4 3009e 3968.5 Valenti el al. 2007 
Daphnia magna chloride 

Cladoceran. s.u Sodium 106 U)l 3136 4017.4 Davies and Hall 2007 
Daphnia magna chloride 3222 4127.5 

3137 ~018.6 
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Cladoceran. S.M Sodium 8"-8 81.4 1470 1938.8 Birge el al. 1985 
Daphnia pulex chloride 

Cladoceran. s.u Sodium 84.8 81.4 1159 1528.6 Pa !mer el al. 2004 
Daphnia pulex chloride 81.8 81.1 1775 2341.0 

84.8 81.4 1805 2380.6 
84.8 81.4 2242 2956.9 

Copepod. S,M Sodium 22 15 2571h 3946.l Clemens and Jones 1954 
Dlaplomus clavipes chloride 

lsopod. s.u Sodiurn 100 5004 Wurtz and Bridges 1961 
Asellus communis chloride 20 3094 

lsopod. F.M Sodium 84.8 81.4 2950 3890.7 Birge et al. 1985 
1.irccus fontinalis chloride 

Amphipod, s.u Sodium 102.5 98.4 3947 5077.7 Lasier et al. 1997 
Hyalella azteca chloride 

Amphipod, S.U Sodium >3000 Williams et al. 2000 
Gammarus 1iseudolimnaeus chloride 

Amphipod, s.u Sodium .>300D Williams et al. 200D 
Crangonyx sp. chloride 

Crayfish, S,M Sodium 22 15- I0557h 16203.2 Clemens and Jones I 954 
Cambarus sp. chloride 

Dragonfly. S.M Sodium 22 l5 9671h 14843.4 Clemens and Jones 1954 
Lihellulidae chloride 

Damselfly. s.u Sodium 10D 14558 Wurtz and Bridges 1961 
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Agria sp chloride 20 13952 

S1oneny. s.u Sodium >3000 Williamset al. 2000 
Nemoura trispinosa chloride 

Caddisfly, s.u Sodium >3000 Williams et al. 2000 
Lepidostoma sp. chloride 

Caddisfly, s.u Sodium >3000 Williams et al. 2000 
Parapsyche sp. chloride 

Midge. s.u Sodium 4850 Thorn1011 and Sauer 1972 
Chironomus atlenuatus chloride 

American eel, s.u Sodium 42.4 t0.7 l0846 15667.3 Himon and Eversole 1978 
Anquilla roslrata chloride 

American eel. s.u Sodium 42.4 40.7 13012 18796.2 Hinton and Eversole 1979 
Anquilla roslrata chloride 

Goldfish, S.M Sodium 1 ·18.8 9465 Threader and Houston 1983 
Carassi us auratus rhloride 

Red shiner, S,M Sodium 22 15 5771g 8857.5 Clemens and Jones 1954 
Notropis lutrensis chloride 5920g 9086.2 

Fathead minnow. s,u Sodium 39.2 4.6 2790 3481.7 USEPA 1991 
Pimephales promelas chloride 39.2 4.6 2123 2649.3 

339.0 325.4 2244 2467.3 

Fathead 1ninnow. r ,M Sodium 84.8 81.4 6570 8665.1 Birge et al. 1985 
Pimephales promelas chloride 
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Fathead minnow. S,M Sodium 22 15 5288g 8116,2 Clemens and Jones 1954 
Pimephales promelas chloride 5431g 8335.7 

Fathead minnow. s,u Sodium 84.8 81.4 3876br 5112.0 Mount et al. 1997 
Pimephales promelas chloride 

Fathead minnow, S,U Sodium 84.8 81.4 4167c 5495.8 WISLOH 2007 
Pimephales promelas chloride 169.5 162.7 4127c 4970.0 

Black bullhead. S,M Sodium 22 15 4849g 7442.4 Clemens and Jones 1954 
Ameiurus ruelas chloride 

Rainbow trout, s,u Sodium 22.4 >485j Camargo and Tarazona 1991 
Oncorhynchus mykiss chloride 

Rainbow trout, F,M Sodium 46 3.9v 6743 II042.6 Spehar 1986. 1987 
Oncorhynchus mykiss chloride 

Rainbow trout, R,U Sodium 284 12363 Vosyliene et al. 2006 
Oncorhynchus mykiss chloridE' 

Brown trout, S,U Sodium 22.4 :.607j Camargo and Tarazona 1991 
Salmo truUa chloride 

Plains killifish, S.M Sodium 22 15 9706g 14897.I Clemens amlJones 1954 
Fundulus kansae chloride 

Mosquitofish, S,M Sodium 22 15 6472g 9933.4 Clemens and Jones 1954 
Cambusia affinis chloride 

Mosquitofish. s,u Sodium 14.9 9099 Al-Daham and Bhani 1977 
Gambusia affinis chloride 

8 
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Threespine stickleback. R.M Sodium 84.8 
Gasterosteus aculeatus chloridP 

Green sunfish. S.M Sodium 22 
Lepomis cyanellus chloride 

Bluegill. F,M Sodium 84.8 
Lepomis macrochirus chloride 

Bluegill (3.7 g). s.u Sodium 44.3 
Lepomis macrochirus chloridP 

Chorus frog. R.M Sodium 84.8 
Pseudacris sp. chloride 

a = not fed. (All tests not marked •a"' or "b" were unfed tests.) 
b fed. 
c = mean of at least 15 LC50s. 
d = range of several toxicity tests. 
e = mean of 32 tests. 

81.4 10200b 13452.6 

15 6499g 9974.9 

81.4 5840 7702.3 

15.5 7853 10461.6 

81.4 3553 4686.0 

f = not used bec-ause there is reason to suspect that 1he daphnids 111igh1 have been unheahhy. 
g = tables 4. 7, and 9, except for tests at 28C in table 4. 
h = tables 8 and 11: Daphnia pulex tests were not used because test duration was 96 hr. 
i = test duration was 64 hr. 
j = no deaths in 196 hr. 
k = selenium deficient. 
m = selenium sulTicient. 

Garibay and Hall 2004 

Clemens and Jones 1954 

Birge et al. 1985 

Academy of Natural Sciences 1960: 
Patrick et al. 1968: Trama 1954 

Garibay and Hall 2004 

11 = not used in calculalion of GMAV because the specil'.S is unk11own and so ii is not known how to combine this acule value with the acute 
values for which the species are known. 

q = calculated using the formula for reconstituted water and the reported average measured hardness. 
r = concentrations were measured in stock solutions. 
s = not ar.dimated to the dilution water. 
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t = might not have been acclimated 10 the dilution water. 
v = based on analyses of samples of Lake Superior water taken in the spring and fall of 2008. 
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Su11plementary information concerning the results of toxicity tests on chloride 

I. The atomic weights used are those given on the website of the National Institute of Standards and Technology: 
Calcium "' 40.078 
Carbon= 12.011 
Chlorine= 35.453 
Hydrogen = 1.008 
Iron = 55.845 • 
Magnesium= 24.305 
Nitrogen= 14.007 
Oxygen= 15.999 
Potassium = 39.098 
Sodium = 22.990 
Sulfur= 32.065 

2. The molecular weights used are: 
CaCl, = 110.984 (63.89 % chloride) (36.ll % calcium) (Cl/Ca • 1.769) 
CaCl,·2H,O = 147.014 (27.26 % calcium) (48.23 % chloride) 
CaCO, = 100.086 (40.04 % calcium) 
CaO = 56.077 (71.47 % calcium) 
Ca(NO,), = 164.086 (24.42 % calcium) 
Ca(NO,),·4H,O = 236.146 (16.97 % calcium) 
CaSO, = 136.139 (70.56 % sulfate) 
CaSO,2H,O = 172.169 (55.79 % sulfate) (23.28 % ralcium) (20.93 % water) 
FeCl,·6H,O = 270.294 (39.35 % chloride) 
H,O = 18.015 
KCl = 74.551 (47.56 % chloride) (52.44 % potassium) (Cl/K = 0.9068) 
K,SO, = 174.257 (55.13 % sulfate) 
MgCI, = 95.211 (74.47 % chloride) (25.53 % magnesium) (Cl/Mg = 2.917) 
MgSO, = 120.366 (79.81 % sulfate) (20.19 % magnesium) 
MgSO,7H10"' 246.471 (38.97 % sulfate) (9.86 % magnesium) 
NaCl = 58.4,13 (60.66 % chloride) (39.3<1 % sodium) (Cl/Na = 1.542) 
Na,SO, = 142.041 (67.63 % sulfate) 

ti 
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Na,SO, I0H,O = 322.191 (29.81 % sulfate) 
so,= 96.061 

Hardness (as CaCO,) = (100.086/40.078)(Ca) + (100.086/24.305)(Mg) = 2.497(Ca) + 4.1 IS(Mg) 

Trama (I 954), Cairns and Scheier (1959), Academy of Natural Sciences (1960), and Patrick et al. (1968) all reported resulls of toxicity tests 
that we~ performed at the Academy of Natural Sciences of Philadelphia with the bluegill in dilution waters that were very similar: 

KCI 
Na~SiO3 

NaHCO, 
MgSO,·7H,O 
Ca(NO,), 
CaCO, 
K~HPO, 
Fe·" (as ferric citrale} 

Ca - 11.3 mg/L 
Mg = 3.9 mg/L 

mg/L 
20 
20 
40 
40 
30* 
10 
10 or 2 
4 or 0.4 

Hardness = 44.3 mg/L as CaCO, 
Chloride = 9.5 mg/L 
Sulfate= 15.5 mg/L 

•Long after the tests of concern were performed. this was reported lo he 40 mg/L of Ca(NO,),·4H,O. 

Freeman (1953). Freeman and Fowler (1953). Fairchild (1955), Dowden (1960), Dowden (1962). and Dowden and Bennett (1965) all 
contained information regarding toxicity tests performed at Louisiana State University in Baton Rouge. but sever.ii different dilution waters 
were used. Dowden and Bennett (1965) tried to clarify the most important dilution waters used, but the cilations given for the waters on 
page 1310 need to be clarilied. Reference 4 is the correct ci1a1ion for ··standard Reference Water·• (SRW), but the correct cilalion for 
"Reference Dilution Waler" (ROW) is reference 6 (not reference 3) and reference 3 should be cited for "glass-wool filtered Universily Lake 
Water (UI.W}. ULW is considered an unacceptable dilution water because ii is from "a small drainpipe-fed lake on the campus or Louisiana 
State University" {Dowden 1960). The com1msitions of SRW and RDW are: 

SRW mg/L 
MgSO, 7Hz0 71. 

12 
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K,SO, 6.5 
MnSO,·4H,O 0.2 
CaC1,2H,O 18.6 
NaHCO, 25. 
NH,NO, 3. 
K,HPO,3H,O I.I 
CaO 32.2 
Na1SiO,9H,O 62.6 
FeCl!"GH,O 1.2 

Ca = 23.0 mg/L 
Mg= 7.0 mg/L 
Hardness = 86.2 mg/L as CaCOj 
Chloride ■ 9.4 mg/L 
Sulfate = 31.2 mg/L 

RDW 
CaCI, 
NaHCO, 
NaCl 
MgSO,7H,O 
KCl 

Ca= 39.7 mg/L 
Mg: 5.9 mg/L 

mg/L 
110 
110 
100 

GO 
20 

Hardness = 123.4 mg/Las CaCO, 
Chloride = 140.'1 mg/L 
Sulfate= 23.4 mg/L 

6. When known. the concentration of chloride in dilution water was negligible in tests on chloride. 

7. Karraker (2007) says that "road salt" contains sodium chloride, sodium ferrocyanide, heavy metals, and orten sand or cinder. Results of 
toxicity tests on "road salt" wert> not used. 

13 
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8. Hyalella adeca appears lo be especially sensitive to some pollulanls when the concentralion of chloride is low. e.g., lower than 25 mg/L. 
This should not affect 1he sensitivity of this species to chloride. 

9. Mount et al. (1997) reported that lhe toxicilies of sodium and calcium sails lo C. dubia .. D. magna. and lhe fathead minnow are primarily 
auributable lo the corresponding anion. 

10. Some dala presented in Table 1 of USEPA (1988) have been changed: 
a. Several values differ because of roundoff differences. 
b. USEPA (1988) used resulls of short acute 1ests for lhe reasons given on pages 2 and 3 (see also Lowell el al. 1995). but resulls of shor1 

tesls are nol used here because short acule tesls somelimes give higher LC50s than standard lests. 
c. Data from Dowden (1961. which should be 1960) and Kostecki and Jones (1983) are 1101 used here because of the dilulion water used in 

the tests. 
d. The test resulls from Trama (1954) are also given in Academy of Natural Sciences (1960) and Patrick et al. (1968). 
e. Hamillon el al. (1975) did not adequately acclimate the midges. 
f. Fed acute tesls were not used in USEPA (1988) . but fed acule tesls are used here and are gi~en preference over unfed acute lesls when 

the lest organisms are cladoc<'rans. 

M 
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09J anChlorideEq. wpd DRAFT 1-15-09 
C. Stephan 

Multiple Regression Equation for Chloride 

Grizzle and Mauldin (1995; 24-hr tests using striped bass) and Lasier et al. (2006; 7-day survival 
tests using Ceriodaphnia dubia) reported that calcium and/or magnesium reduced the toxicity of 
chloride, whereas MacGregor et al. (1986) reported that the toxicity of NaCl was not 
significantly affected by hardness. Da.vies and Hall (2007) reported that the Ca-Mg ratio did not 
affect the toxicity of either NaCl or KCI to D. magna. Because of these incomplete and 
potentially conflicting reports, U.S. EPA hired the Great Lakes Environmental Center (GLEC) 
and the 111inois Natural History Survey (INHS) to perform toxicity tests concerning the effect of 
hardness and sulfate on the toxicity of chloride to selected aquatic animals. 

The equations presented in Figures 1 through 7 of the GLEC and INHS (2008) report can be used 
to make the aquatic life criterion for chloride dependent on both hardness and sulfate. However, 
although the LC50s used in Figures 1 through 7 are based on measured concentrations of 
chloride, the hardnesses and the concentrations of sulfate are nominal, not measured, values. 
Nevertheless, for Ceriodaphnia dubia Figure 3 shows that a log-log plot gives a straighter line 
than the plots given in Figures 1 and 2. A straight line fits the sulfate data in Figures 4, 5, and 6 
equally well. Because a log-log plot will be used for the hardness data, a log-log plot will be 
used for the sulfate data. 

Figure 7 gives log-log hardness equations for three other species, based on nominal hardnesses. 
The intercepts of the four log-log hardness equations differ because the species have different 
sensitivities. For the purpose of making a chloride criterion dependent on hardness, the 
important differences between the four equations are the exponents. 

C. dubia 0.2144 
S. simile 0.286 
G. parvus -0.0164 
T. tubifex 0.245 

The exponent for C. dubia is based on seven LC50s from GLEC and seven LC50s from INHS. 
whereas each of the other exponents is based on two LC50s from one laboratory. In addition, the 
exponent for C. dubia is close to the mean of the other three exponents. Therefore, it seems 
reasonable to set the chloride hardness exponent equal to the chloride hardness exponent 
obtained with C. dubia. 

Multiple regression was performed on the data presented on pages 29 and 36 of GLEC and INHS 
(2008) concerning the effects of hardness and sulfate on the toxicity of chloride to C. dubia. The 
analysis was performed using the natural logs of the hardnesses, concentrations of sulfate, and 
LC50s and using the assumption that the effects of hardness and sulfate on the toxicity of 
chloride are proportional effects. not additive effects. The following hardnesses, concentrations 
of sulfate, and LC50s were used: 
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Hardness 
30 
44 
96 

180 
400 
570 
800 

25 
49 
95 

194 
375 
560 
792 
280 
280 
280 
280 
280 
280 
279 
276 
283 
281 
290 
278 

Sulfate 
78.7 
75.9 
73.7 
67.7 
78.7 
76.2 
75.5 
69.9 
67.8 
70.3 
69.9 
68.9 
68.3 
70.9 
28.1 
59.6 

117 
239 
482 
729 

22.9 
49.7 

107 
229 
461 
694 

The resulting equation for C. dubia is: 

LCS0 
947 
955 

1130 
1609 
1491 
1907 
1764 
1007 
767 

1369 
1195 
1687 
1652 
1909 
1400 
1720 
1394 
1500 
1109 
1206 
1311 
1258 
1240 
1214 
1199 
1179 

LCS0 = (616.67 mg chloride/L)(hardness}°-20s797 (sulfate) o.o7m 
where the units are: 

LCS0: mg chloride/L 
hardness: mg CaCOiL 
sulfate: mg sulfate/L. 

As noted above, the C. dubia data concerning the effect of hardness on the chloride LC50 are 
supported by data in GLEC and INHS (2008) for three other species: a fingernail clam 
(Sphaerium simile), a tubificid worm (Tubifex tubifex), and a snail (Gryaulus parvus). However, 
no data for other species were presented in GLEC and INHS (2008) supporting the C. dubia data 
concerning the effect of sulfate on the chloride LC50. 

WISLOH (2007) and USEPA (1991) present the following chloride LC50s in low-hardness, low
sulfate dilution water and in high~hardness, high sulfate dilution water for C. dubia and for the 
fathead minnow (see "Summary of Data concerning the Acute Toxicity of Sodium Chloride to 
Aquatic Animals" dated 1-15-09): 
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Species Hardness Sulfate Acute Value Reference 
(mg/L) (mg/L) (mg Cl/L) 

Cladoceran 39.2 4.6 1395 USEPA 1991 
C. dubia 39.2 4.6 1638 

39.2 4.6 1274 
39.2 4.6 1395 

339.0 325.4 1698 

Cladoceran 84.8 81.4 1677 WISLOH 2007 
C. dubia 169.5 162.7 1499 

Fathead minnow 39.2 4.6 2790 USEPA 1991 
P. promelas 39.2 4.6 2123 

339.0 325.4 2244 

Fathead minnow 84.8 81.4 4167 WISLOH 2007 
P. promelas 169.5 162.7 4127 

To facilitate use of these data, geometric mean LC50s were calculated from replicate LC50s. 

If the multiple-regression equation based on the C. dubia data in GLEC and INHS (2008) is used 
to adjust the low-hardness, low-sulfate LC50 to the corresponding high hardness and high 
concentration of sulfate, the results are: 

C. dubia 
WIS LOH (2007): 
USEPA (1991): 

Fathead minnow 
WIS LOH (2007): 
USEPA (1991): 

Predicted 
LC50 

1837 
1612 

4563 
2762 

Measured M - P* 
LC50 

1499 
1698 

4127 
2244 

-338 
+ 86 

-436 
-518 

* M - P = (Measured LC50) - (Predicted LC50) 

Percent 
Difference** 

-20.3% 
5.2% 

-10.0% 
-20.7% 

** Percent Difference= 100 (Measured - Predicted)/([Measured + Predicted)/2) 

Each predicted LC50 is within a factor of two of the corresponding measured LC50 and so all 
four differences could be due to experimental variation. However, three of the four differences 
are in the same direction and the difference in the other direction is smaller. 
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There is a more direct way to relate the WISLOH (2007) and USEPA (1991) data for C. dubia 
and the fathead minnow to the multiple-regression equation. The relationship regarding the 
effect of hardness on the chloride LCS0 is supported by data for four species, so it is reasonable 
to use this relationship to adjust the low-hardness LC50 to the high hardness. Because the low
hardness LC50 is at low sulfate, the predicted high-hardness LC50 is also at low sulfate. 
Therefore, the predicted high hardness, low sulfate LCS0 and the measured high hardness, high 
sulfate LC50 can be used to calculate an exponent for sulfate. (An exponent in an arithmetic 
equation is a slope in a log-log plot.) The resulting sulfate exponents are: 

C. dubia 
WISLOH (2007): sulfate exponent = -0.368 
USEPA (1991): sulfate exponent = -0.062 

Fathead minnow 
WISLOH (2007): sulfate exponent = -0.220 
USEPA {1991): sulfate exponent = -0.123 

The sulfate exponent from the multiple-regression analysis of the GLEC and [NHS (2008) C. 
dubia data was -0.07452. This is in the range of the new C. dubia exponents, but is substantially 
lower than one of the new C. dubia exponents and is lower than both of the new fathead minnow 
exponents; the mean of the four new exponents is -0.193. Charlie Delos and Chuck Stephan 
interpret these exponents to mean that WISLOH (2007) and USEPA (1991) provide data for both 
C. dubia and the fathead minnow that support the concepts that (i) 0.205797 is a reasonable value 
for the hardness exponent, (ii) an increase in the concentration of sulfate causes a decrease in the 
chloride LCS0 and (iii) the sulfate exponent might be more negative than indicated by the GLEC 
and INHS (2008) data. 

The above calculations use multiple regression; covariance analysis is not used for several 
reasons. Data are available for C. dubia from two labs whereas data are available for the other 
three species from only one lab. Covariance analysis would do a good job of weighting the data 
by species, but it is not clear that it would do a good job of laking into account the facl that data 
for C. dubia are available from two labs. Also, many more data points are available for C. dubia 
than for all of the other species combined, so covariance analysis would give much more weight 
to C. dubia than to the other three species, which is what the above calculations do. Further, the 
exponent for C. dubia is close to the mean of the exponents for the other three species. For these 
reasons it is likely that covariance analysis would give a pooled exponent that is close to the 
exponent for C. dubia. In addition, data concerning sulfate are available only for C. dubia, so it 
seems desirable to do multiple regression of the C. dubia data rather than doing covariance 
analysis of the hardness data and then trying to find a way to integrate the sulfate exponent with 
the hardness exponent. It is possible that multiple regression and covariance analysis could be 
used together, but a better approach might be to use GLM or GLiM. However, it is possible that 
the available data do not satisfy the assumptions of any of these techniques. 
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Calculation of Aquatic Life Criteria for Chloride 

These calculations arc based on "Summary of Data Concerning the Acute Toxicity of Sodium Chloride to Aquatic Animals'' dated 1-15-09 and 
•·summary of Data Concerning the Chronic Toxicity of Sodium Chloride to Aquatic Animals" dated 1-15-09. Except as noted (for example, sec 
footnote a), these calculations are consistent with the 1985 Guidelines. GMA Vs and SMA Vs are normalized to hardness "" 300 mg/Land sulfate 
= 65 mg/L. GMAVs and SMAVs arc expressed as mg chloride/L. 

Rank* GMAV Genus S.2_ecics SMAV SMACR 

Agria Damselfly, 
Agria sp. 

23 17161 Anguilla American eel, 17160.6 
Anguilla rostrata 

16203 Cambarus Crayfish, l 6203.2 
Cambarus sp. 

14897 Fundulus Plains killifish, 14897.l 
Fundulus kansae 

14843 Libellulidae** Dragonfly, 14843.4 
Libcllulidae 

13453 Ga~tcrosteus Threespinc stickleback, 13452.6 
Gasterosteus aculcatus 

Carassius Goldfish, 
Carassius auratus 

9933 Gambusia Mosquitofish, 9933.4 
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Gambusia aflinis 

9 157 Lcpomis Green sunfish, 9974.9 
Lepomis cyanellus 

Bluegill. 8406.Sc m 
Lepomis macrochirus ct> 

(') -8971 Notropis Red shiner, 8971.1 a 
Notropis lutrcnsis 

::::, 
o· 
"Tl 

8043 Oncorhynchus Rainbow trout, 8042.6 7 . .308 
Oncorhynchus mykiss 

::::, 
(C 

Chironomus Midge, 
:;:o - ct> 

Chironomus attcnuatus 
(') 
CD 
<" 

7442 Amciurus Black bullhead. 7442.4 ct> c.. 
Ameiurus melas () 

CD 
Erpobdclla Leech, ... ..-. """" "' Erpobdella punctata (/)-

0 
6515 Pimcphales Fathead minnow, 65 l 5.3f 15.l7h ~ 

5 · 
Pimcphalcs promelas CD 

w -6219 Tubifex Tubificid worm. 62 18.6 ~ 

~ 
Tubifex tubifcx -I\) 

0 
~ 

5078 Hyalella Amphipod. 5077.,7 <O 
Hyalella aztcca 

Ase II us Isopod, 

2 
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Asellus communis 

Limnodrilus Tubificid worm, 
Limnodrilus hoffmeistcri 

Hclisoma Snail. ----- m 
Helisoma campanulata CD 

C') ..... 
4686 Pseudacris Chorus frog, 4686.0 a 

Pscudacris sp. :::::l 
0 

Gamrnarus Amphipod, 
:TI .......... s· 

Gammarus pseudolimnaeus <C 

Crangonyx Amp hi pod, :::0 ------ CD 
Crangonyx sp. C') 

CD 
<" 

Ncmoura Stonefly, CD ----- C. 
Nemoura trispinosa (") 

CD 
Lcpidostorna Caddisfly, ----- .., 

:;,:;-
Lepidostoma sp. (/) 

0 
Parapsychc Caddisfly, ----- ~ 

C') 
Parapsychc sp. CD 

(.,.) -3946 Diaptornus Copcpod. 3946.1 ~ 

~ 
Diaptomus clavipes -I\) 

0 
~ 

3891 Lirceus lsopod, 3890.7 CD 
Lirceus fontinalis 

372~ Gyraulus Snail, 

3 
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Gyraulus circumstriatus 

Snail, 3727.7 
Gyraulus parvus 

3350 Physa Snail. 3350.0 m 
Physa gyrina (1) 

(') -Snail, ------ a 
Physa hcterostropha ::J 

c=;· ,, 
3086 Villosa Mussel, 3821.1 

Villosa delumbis 
::J 
(0 

Mussel, 2491.6 
;o 
(1) 

Villosa iris 
(') 
(1) 

<" 
4 2lD5 Lampsilis Mussel, 2907.1 

(1) 
C. 

Lampsilis faseiola () 
(1) 

Mussel. 2764.4 
.., 
" Lampsilis siliquoidea C/)-

0 
J 2326 Daphnia Cladoecran. 1649.7 4.148 :J; 

C") 
Daphnia ambigua (1) 

vJ -Cladoccran, 3773. ld 1.974 ~ 

.J::,. 
Daphnia magna N 

0 
~ 

Cladoceran, 2020.5g 3.952 (0 

Oaphnia pulcx 

2 1542 Ceriodaphnia Cladoccran, 1542.3c >2.470i 

4 
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1128 Sphacrium 

Ccriodaphnia dubia 

Fingernail clam, 
Sphaerium simile 

Fingernail clam. 
Sphacrium tcnuc 

11 27.9 

* A "greater than•· acute value for the brown trout (Salmo trntta) is not in this table because it is too low to be a useful "greater than'' value. 
** Name of family, not name of genus. 

a. Section JV.I of the 1985 Guidelines says: ''For each species for which at least one acute value is available, the Species Mean Acute Value 
should be calculated as the geometric mean of the results of all flow-through tests in which the concentrations of test material were 
measured. For a species for which no such result is available, the SMA V should be calculated as the geometric mean of all available acute 
values, i.e .. results of flow-through tests in which the concentrations were not measured and results of static and renewal tests based on 
initial concentrations (nominal concentrations arc acceptable for most test materials if measured concentrations arc not available) oftest 
material.'' The guidance presented in section JV.I of the 1985 Guidelines seems inappropriate for chloride because chloride is different from 
most pollutants for which aquatic life criteria arc derived. Chloride is very soluble in water, docs not oxidi.te or reduce. is not volatile, docs 
not degrade, docs not sorb to test chambers. test organisms, food. or waste products. is not complexed by materials that commonly occur in 
water, is not involved in a pH-dependent equilibrium in water, and does not precipitate in waters in which aquatic organisms commonly 
occur. 
i. For chloride, as long as the concentration of dissolved oxygen is sufficiently high. it seems appropriate to give static and renewal acute 

tc~ts the same weight as flow-through acute tests in the derivation of the SMAV for a species. 
11. For chloride. it seems inappropriate to give measured acute tests a weight of I and unmeasured acute tests a weight ofO when both are 

available for the derivation of the SMA V for a species. For example, if there is a choice between one measured acute test on chloride 
and three unmeasured acute tests in three different laboratories, the three tests are probably preferable to the one test, but if the choice is 
between one measured acute test and two unmeasured acute tests in two different laboratories, the one test is probably preferable. Thus, 
for a species for which both measured and unmeasured acute tests arc available for chloride, it seems appropriate to give measured 
acute tests a weight of2.5 and unmeasured acute tests a weight of I when the SMA Vis calculated. 

The conclusions described above concerning chloride were developed during discussions among Charles Delos, Charles Stephan, and Glen 
Thursby. For other pollutants, different conclusions concerning the relative merits of static, renewal, and flow-through acute toxicity tests 
and the relative merits of measured and unmeasured acute toxicity tests are likely to be more appropriate. 
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b. For Ceriodaphnia dubia, the acute values from Hoke et al. ( 1992) arc considered outliers. The geometric mean is 1468. J for Mount ct al. 
(1997). 1790.2 for U.S. EPA (1991). 1998.2 for WISLOH (2007), and 1457.3 for GLEC and INHS (2008). 
SMA V .,. anti log ([log 1468.1 + log 1790.2 + log 1998.2 + log 1863.6 + 2.5(1og 1311.1) + 2.5(1og 1457.3)]!9) "' 1542.3. 

c. For Daphnia magna. the values of 3815.5 (Mount ct al. 1997), <2785.1, (Anderson 1946), 2439.7 (Anderson 1948). and 3025.9 and 3357.4 
(Biesinger and Christensen 1972) were not used. A geometric mean of 3906.7 was calculated from the limits given by Seymour ct al. 
( 1997). The geometric mean is 3208.8 for Hoke et al. ( 1992) and is 4054.2 for Davies and Hall (2007). The SMA V is 3773.1, which is the 
geometric mean of 3208.8, 5068.2, 3906.7, 2242.3, 4749.6, 3968.5, and 4054.2. 

d. Bluegill: SMAY= antilog ([2.5( log 7702.3) + log 10461.6]/3.5) = 8406.5. 

c. Fathead minnow: SMA V = antilog([log 2833.9 + 2.5(log 8665.1) + 2.5(1og 8225.2) + log 5112.0 + log 5226.3]/8) - 6515.3. 

f. Daphnia pulcx: SMA V = antilog([2.5(\og 1938.8) + log 2240.3]1'3.5) = 2020.5. 

g. Not used in calculations because, even though the ~cute and chronic tests were in the same document, different dilu tion waters were used in 
the tests. 

h. The SMACR for Ccriodaphnia dubia is the geometric mean of 1.508, >3.841, and 2.601. 

FA V = 1205 mg chloridciL 

CMC = FAV/2 _, 602.5 mg chloridclL 

The five SMACRs (7.308, 4.148, 1.974. 3.952, and >2.438) that arc available for use in calculations result in three GMACRs: 
7.3 08 Oncorhynch us 
3.187 Daphnia 

>2.470 Ceriodaphnia 
The 1985 Guidelines require AC Rs for species in three different families, but Daphnia and Ccriodaphnia are in the same family. However, even 
though the ACR for the fathead minnow should not be used in calculations because the acute and chronic tests using the fathead minnow were 
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performed in different dilution waters, the fathead minnow ACR can be considered a qualitative ACR and used to satisfy the MDRs because 
chloride is not likely to be complexed or sorbed or detoxified by organic or inorganic constituents of the dilution water. 

The GMACRs for Oncorhynchus and Daphnia arc consistent with the ''greater than" GMACR for Ceriodaphnia and the GMACRs arc within a 
factor of ten. Therefore, the Final ACR = 4.826. which is the geometric mean of the GM AR Cs for Oncorhynchus and Daphnia. This would give 
FCV == FA V /F ACR ~ ( 1205 mg chloridc/L)/4.826 = 249.7 mg chloridc,IL. However, this approach is contraindicated because the GMACRs 
(including the unused GMACR for Pimephales) indicate that the GMACR increases as the OMA V increases. 

The GMACR for Daphnia is consistent with the "greater than'' GMACR for Ceriodaphnia, so the GMACR for Daphnia can be used as the FACR. 
Therefore, FACR = 3.187 and FCV = FAV/FACR = (1205 mg chloridc/L)/3.187 = 378. l mg chloride/L. 

CCC= FCV = 378.1 mg chloride/L. 

The CMC and CCC given above arc for hardness ....,_ 300 mg/Land sulfate= 65 mg/L. The equation that was used to nonnalize the acute values 
can be used to make the CMC and CCC dependent on hardness and sulfate. The resulting equations for the CMC and CCC are: 

CMC = (602.5 mg chloride/L) (hardness/300f~nm; (sulfote/65)""1
~•dl 

• (254.3 mg chloride/L) (hardness)" 205707 (sulfate) omm 

At hardness "'" 300 mg/L and sulfate = 65 mg/L, CMC ~ 602.5 mg chloride/L. 

CCC= (378.l mg chloride/L) (hardness/300)"111
~1<1' (sulfatel65r<" Q1

• ~: 

= (159.6 mg chloride/L) (hardncss)0105 m (sulfate)'0·
07451 

At hardness "" 300 mg/Land sulfate - 65 mg/L. CCC =- 378. l mg chloridc/L. 
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Derivation of an Alternative FCV 

Even though the above derivation of FCV ~ 378.1 mg chloride /L follows the procedure described in the 1985 Guidelines, there is an alternative 
approach that is justified on the basis of the '·good science" clause in section XII.B ofthc 1985 Guidelines. This approach is based on the fact 
that the four low SMACRs for chloride were obtained with inve11cbratcs. whereas the high SMACR was obtained with a vertebrate. This can be 
interpreted to mean that vc11ebrates have a higher ACR. on the average. than invertebrates, especially because the qualitative ACR for the fathead 
minnow is 15.17. Therefore, a vertebrate ACR and an invertebrate ACR can be used with the GMAVs to calculate a predicted Genus Mean 
Chronic Value for each genus. and then a FCV can be calculated directly from the predicted GMCVs. This approach calculates and uses a 
predicted chronic value for each genus for which an acute value is available and probably docs a better job of taking into account the chronic 
sensitivities of both vertebrates and invertebrates to chloride. The relevant data and calculations are presented on the next few pages. 

The FACR of 3.187 derived above was derived from all of the acceptable ACRs for invertebrates. The only acceptable ACR for a vertebrate is 
7.308. A predicted GMCV can be calculated from each GMAV by using 3.187 as the invertebrate ACR and using 7.308 as the vertebrate.ACR. 

Rank GMAV Genus 

Agria 

23 16203 Cambarus 

14843 Libellulidac* 

Table of predicted GMCVs for Chloride 

(GMA Vs and pGMCVs are expressed as mg chloride/L) 
(ranked according to predicted GMCVs) 

S.12.ccics 

Damselfly, 
Agria sp. 

Crayfish, 
Cambarus sp. 

Dragonfly, 
Libellulidae 

.12.GMCV 

5084 

4657 
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17161 Anguilla American eel. 2348 
Anguilla rostrata 

6219 Tubifex Tubificid worm, 1951 
Tubifex tubifex 

Chironomus Midge, 
m ........... CD 

Chironomus attenuatus 0 -..... 0 

Erpobdella Leech. 
:::, 

----
C, 

ErpobdeJla punctata :::!1 

13453 Gasterosteus Threespine stickleback, 1841 :r 
co 

Gasterosteus aculeatus ;u 
CD 

14897 Fundulus Plains killifish. 2038 0 
(t) 

Fundulus kansae <" 
CD 
a. 

Carassius Goldfish. ..... -..... 
() 

Carassius auratus CD -, 
'7-' 

5078 Hyalella Amp hi pod, 1593 U>-

Hyalella azteca 0 
3; 

Asellus Isopod, .... _ 0 
(t) 

Asellus communis w --
Limnodrilus Tubificid worm, ----- ~ -N 

Limnodrilus hoffmeisteri 0 -c.o 
Helisoma Snail, 

Helisoma campanulata 

9 
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8043 Oncorhynchus Rainbow trout, 1101 
Oncorhynchus mykiss 

9933 Gambusia Mosquitofish, 1359 
Gambusia affinis 

Gammarus Amphipod, 
m .......... CD 

Gammarus pseudolimnaeus (") ,.... 
a 

Crangonyx Amphipod. ::J 
----

(") 

Crangonyx sp. "Tl 

Nemoura Stonefly. ::J --- (0 

Nemoura trispinosa 
:::0 
CD 

Lepidostoma Caddisfly, ............ (") 
CD 

Lepidostoma sp. <' 
CD 
c.. 

Parapsyche Caddisfly. ------ () 
Parapsyche sp. CD ..., 

7'" 
3891 Lirceus Isopod, 1221 ur 

Lirceus fontinalis 0 
3; 

9157 Lepornis Green sunfish, 1253 
(") 
CD 

Lepomis cyanellus w -....i. 
Bluegill, 

~ 
~ 

Lepornis macrochirus 0 
....i. 

(0 

3350 Physa Snail, 1051 
Physa heterostropha 

10 
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Snail, 
Physa gyrina 

3946 Diaptomus Copepod, 1238 
Diaptomus clavipes 

3086 Villosa Mussel, 968.3 
m 
Cl) 

Villosa delumbis C') 
,-+ 

'""' 0 

Mussel. 
:::::, 
o· 

Villosa iris ::!'! 

8971 Notropis Red shiner, 1228 :::::, 
co 

Notropis lutrensis ;;u 
Cl) 

3728 Gyraulus Snail, 1170 0 
Cl) 

Gyraulus circumstriatus <. 
Cl) 
a. 

Snail, () 
Guraulus parvus Cl) 

'""' -;,:;-
2835 Lampsilis Mussel, 889.6 U>-

Lampsilis fasciola 0 
~ 

Mussel, 
C') 
CD 

Lampsilis siliquoidea c:.,.:, -....lo. 

7442 Ameiurus Black bullhead, 1018 
~ -I\) 

Ameiurus melas 0 
....lo. 

CD 

6515 Pimephales Fathead minnow, 891.5 
Pimephales promelas 

11 
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4 2326 Daphnia 

3 4686 Pseudacris 

2 1542 Ceriodaphnia 

1128 Sphaerium 

* Name of family. not name of genus. 

Cladoceran, 
Daphnia ambigua 

Cladoceran, 
Daphnia magna 

Cladoceran, 
Daphnia pulex 

Chorus frog. 
Pseudacris sp. 

Cladoceran. 
Ceriodaphnia dubia 

Fingernail clam. 
Sphaerium simile 

Fingernail clam, 
Sphaerium tenue 

729.8 

641.2 

483.8 

353.9 

FCV based on predicted GMCVs "' 382.7 mg chloride/Lat hardness = 300 mg/Land sulfate= 65 mg/L. 

CCC= (382.7 mg chloride/L) (hardness/300)rnsm (sulfate/6S)·00m 2 

= (161.5 mg chloride/L) (hardness)0205797 (sulfate)·0·
07152 

At hardness = 300 mg/L and sulfate = 65 mg/L, CCC = 382. 7 mg chloride/L. 
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Environmental Toxicology 

Acute toxicity of sodium chloride and potassium chloride to a unionid mussel (Lampsilis 

siliquoidea) in water exposures 

Ning Wang II, Christopher D. Ivey, Rebecca A. Dorman, Christopher G. Ingersoll, Jeffery Steevens, 
Edward J. Hammer, Candice R. Bauer, David R. Mount 

First published: 19 June 2018 

https://doi.org/10.1002/etc.4206 
Cited by: 3 

Abstract 

Freshwater mussels (order Unionoida) are one of the most imperiled groups of animals in the world. 

However, many ambient water quality criteria and other environmental guideline values do not 

include data for freshwater mussels, in part because mussel toxicity test methods are comparatively 

new and data may not have been available when criteria and guidelines were derived. The objectives 
of the present study were to evaluate the acute toxicity of sodium chloride (NaCl) and potassium 

chloride (KCI) to larvae (glochidia) and/or juveniles of a unionid mussel (fatmucket, lampsi/is 
siliquoidea) and to determine the potential influences of water hardness (50, 100, 200, and 300 mg/Las 

CaCO3) and other major ions (Ca, K, SO4, or HCO3) on the acute toxicity of NaCl to the mussels. From 

the KCI test, the 50% effect concentration (ECS0) for fatmucket glochidia was 30 mg K/L, similar to or 

slightly lower than the ECS0s for juvenile fatmucket (37-46 mg KIL) tested previously in our laboratory. 

From the NaCl tests, the ECS0s for glochidia increased from 441 to 1597 mg CI/Land the ECS0s for 

juvenile mussels increased from 911 to 3092 mg CI/L with increasing water hardness from 50 to 300 

mg/L. Increasing K from 0.4 to 1.9 mg/L, SO4 from 13 to 40 mg/L, or HCO3 from 44 to 200 mg/Lin the 

SO mg/L hardness water did not substantially change the NaCl ECS0s for juvenile mussels, whereas 

increasing Ca from 9.9 to 42 mg/L increased the ECS0s by a factor of 2. The overall results indicate 
that glochidia were equally or more sensitive to NaCl and KCI compared with juvenile mussels and 

that the increased water hardness ameliorated the acute toxicity of NaCl to glochidia and juveniles. 

These responses rank fatmucket among the most acutely sensitive freshwater organisms to NaCl and 

KCI. Environ Toxicol Chem 2018;37:3041-3049. © 2018 SETAC. This article is a US government work and, 
as such, is in thepublic domain in the United States of America. 
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Table SI. Summary of test conditions for conducting chronic toxicity tests with fatmucket (Lampsilis 
siliquoidea) in basic accordance with ASTM (2017) 

Parameter Conditions 

Test chemical KCI or NaCl 

Test type Flow through 

Test Duration 4, 8, or 12 weeks 

Temperature 20°C (2012 NaCl test only) or 23°C (see text) 

Light Ambient laboratory light; about 500 lux; I 6L:8D 

Test chamber 300-ml beaker with 200 mL of water (5 ml of sand in exposures with sand; see text) 

Water renewal 125 ml of additional water/4 h 

Age oftest organism About I-week, I-month, or 2-month-old juveniles (see text) 

Organisms/chamber 10 

Replicates/cone. 4 or 8 

Feeding 2 ml of algal mixture 2 to 6 times daily (see text) 

Dilution water Diluted well water (see text) 

Test concentrations 5 concentrations plus control; 50% serial dilution (see text) 

Chemical analyses 
Water samples for Cl or K analyses at the beginning and end of the test and once 
every week (Cl) or once every 2 weeks (K) 

Dissolved oxygen, pH, conductivity, hardness, and alkalinity measured weekly in the 
Water quality control, medium, and/or high exposure concentrations. Major cations and anions in 

control waters measured periodically (see text) 

Endpoint Survival, length, dry weight, biomass 

Test acceptability 
;:: 80% control survival 

criteria 

2 
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Table S2. Mean measured water quality characteristics (standard deviation in parenthesis)° in a chronic 4-week KCl test and 4 chronic 4- to 12-week NaCl toxicity 
tests with different ages of juvenile fatmucket (Lampsilis siliq11oidea ), feeding, and with or without a sand substrate 

Water gua!it;i:: Major cations and anions (m&'.L) 

Test Number Dissolved Hardness Alkalinity Total Number 

duration of oxygen (mg/Las (mg/Las ammonia of 

Test (week~ Sand samples (mg/L) pH CaCO3) CaCO3) (mg NIL) samples Ca K Mg Na Cl SO4 

2()/2 NaCl expos11re started with 2-monlh-oldjuveniles and fed 2 ml of algal mixture 2 times daily 

Cl-lab 4 No 

Cl-lbb 4 
24-30 8.9 (0.5) 8.2 (0.1) IOS ( I. 7) 91 (2.3) 0.05 (0.03) 2-3 26 (0.1) I. I (0.0) 9.3 (0.0) 13 (0.1) 11 (0.3) 18 (0.4) 

Yes 

2013 KC/ exposure started with 2-month-oldjm•cniles and fed 2 ml of algal mixture 2 times daily 

K-lab 4 No 
17 8.1 (0.3) 8.3 (0.2) 105 (3.5) 94 (2.9) 0.07 (0.03) 1-3 26 (0.8} I. I (0.1) 9.2 (0.4) 10 (0.7) 12 18 

K-lbb 4 Yes 

20/4 NaCl exposure started with 2-month-oldjuveniles and fed 2 ml of algal mixture 6 times daily ~ 

Cl-2a 4 Yes 24-60 8.0 (0.5) 8.1 {0.2) 103 (2.7) 93 {2.6) 0.07 {0.05) 2-10 25 (0.1) I.I {0.1 ) 9.1 (0.1) 12 (0.1 ) 15 ( I.I) 21 (0.0) 

Cl-2b 8 Yes 39-108 7.8 (0.5) 8.1 (0.2) 103 (3.7) 95 (3.7) 0.09 (0.05) 4-18 25(0.2) I.I (0.1) 9.0(0. 1) 12(0.3) 15ll.2) 20 (0.4) 

Cl-2c 12 Yes 63-132 7.8 (0.5) 8.0 (0.2) 104 (4.6) 96 (3.5) 0.09 (0.05) 6-22 26(0.3) 1.1(0.1)9.0(0. 1) 12(0.4) 15(1.2) 20 (0.9) 

2015 NaCl exposure started with I-month-old juveniles and fed 2 ml of algal mixlllre 6 times daily 

Cl-3 4 Yes 4-12 7.8 (0.1) 8.1 (0.1) 98 ( 1.6) 97 (2.5) 0.10 (0.02) 25 I. I 9.0 12 12 19 

2()/5 NaCl expos11re started with I-week-old juveniles and fed 2 ml of algal mixtwe 6 times daily • 

Yes 28-36 7.9 (0.2) 8.1 (0.1) 105 (4.3) 97 (4.5) 0.06 (0.02) 1-5 26 I.I 9.1 12 11 (0.9) 18 Cl-4a 

C!-4b 

4 

12 Yes 65-79 7.8 (0.3) 8.0 (0.2) 103 (3.5) 96 (4.3) 0.08 (0.03) 2-12 25 (0.3) I.I (0.1) 9.0 (0.1) 12 (0.4) 15 ( 1.8) 18 (0.0) 

a Water quality was measured in the control, medium, and high e,q>osure concentrations. M~jor ions measured in the control water. 

b Composite samples from replicate beakers with or without sand. 

° Feeding rate was increased by 50% every 4 weeks. 
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Table S3. Measured potassium concentrations, mean survival (standard deviation in 
parentheses), and 50% effect concentration (EC50) during the first 4 days of the 4-week KC! 
toxicity exposure started with 2-month-old juvenile fatmucket (Lampsilis siliquoidea) 

Nominal Measured Survival 

(mg KIL) (mg KIL) (%; n=4) 

Control 1.0 100 (0) 

6.3 3.9 100 (0) 

13 12 100 (0) 

25 24 100 (0) 

50 45 15 (5.8) 

IO0 105 0 (0) 

EC50 (95% confidence limits) · 37 (34-40)3 

a The data did not meet the requirements of the Gaussian distribution model (at least 2 partial 
responses) in the Toxicity Relationship Analysis Program (version 1.30a, Erickson 2015), 
Spearman-Karber method was used to determine the ECS0 following the flowchart 
recommended by the USEPA (2002) using TOXST AT® software (version 3.5, Western 
Ecosystems Technology). 

References: 

Erickson RJ. 2015. Toxicity Relationship Analysis Program (TRAP), Ver l.30a. EPN600/C
l 1/002. U.S. Environmental Protection Agency, Washington, DC. 

U.S. Environmental Protection Agency. 2002. Methods for measuring the acute toxicity of 
effluents and receiving waters to freshwater and marine organisms, 5th ed. EP A-821-R-02-
012. Office of Water, Washington, DC. 
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Table S4. Mean measured water quality characteristicsa (standard deviation in parenthesis) during the first 
4 days of the chronic 4-week KCI toxicity test started with 2-month-old juvenile fatmucket (Lampsilis 

siliq11oidea? 

Dissolved oxygen pH Hardness Alkalinity Major cation and anion (mg/L; n- 1) 

(mg/L; n- 6) (n- 6) (mg/L as CaCO3; n=6) Ca K Mg Na Cl S0-1 

8.0 (0.1) 8.4 (0.1) 104 (2.6) 93 (1.0) 25 1.0 8.7 9 12 18 

a Water quality was measured in the control, medium, and high exposure concentrations at the beginning 
and end of tests. Major ions were measured in the control water at the beginning of the test. 

5 



R04696

Electronic Filing: Received, Clerk's Office 3/14/2019 

Figure SI. Regressions of estimating 20% effect concentrations (EC20s; mg KIL) and 95% confidence Jim its for the 
responses of fatmucket (lampsifis sifiquoidea) in 4-week KCl water exposures with or without sand substrate in 2013. 
Each circle indicates the measured response in each of the 4 replicates, and the line represents the nonlinear regression 
fit. The EC20 and regression line are highlighted in red when insufficient data were available to support adequate analysis 
by Toxicity Relationship Analysis Program 
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Figure S2. Regressions of eslimating 20% effect concentrations (EC20s; mg CVL) and 95% confidence limits for the responses 
of fatmuckel (lampsilis siliq11oidea) in 4-week NaCl test started with 2-month-old juveniles in water exposure with or 
without sand substrate in 2012. Each circle indicates the measured response in each of the 4 replicates, and the line represents 
the nonlinear regression (threshold sigmoidal) fit 
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Figure S3. Regressions of estimating 20% effect concentrations (EC20s; mg CVL) and 95% confidence 
limits for the responses of fatmucket (Lampsilis siliquoidea) in 12-week NaCl test started with 2-month
old juveniles in water exposure with sand substrate in 2014. Each circle indicates the measured response 
in each of the 8 replicates, and the line represents the nonlinear regression (threshold sigmoidal) fit. The 
EC20 and regression line are highlighted in red when insufficient data were available to support adequate 
analysis by Toxicity Relationship Analysis Program 

EC20 bas~d on length: 628 (no CL) 
e. 

• 
• 
• 

•'---~--~~-~~----~~ 
1.1 1 ? U t♦ 1 , 2.. U U :u :u Jit 

l09{E<poOJr& Variable) 

EC20 based on dry weight: 527 (no CL) 
10 

• 
• I • .. 

~ 8 • ~ I • • 
5 • • • 

i 
w 4 

• 

0 
1.0 1.1 IA I t I.I 10 l2 : , a a 30 

l lliCfEKposure Variable! 

EC20 based on biomass: 482 (320-724) 

90 

80 • • I 70 • • • • • eo 
i 

50 ii • • > • 
1i , o • 
:'ii • 

30 • • 
zo • 
10 

0 
10 12 .. ,. , e 2.t n a, 16 H 

L oglExposure Y,nabl&I 
u 

8 



R04699

Electronic Filing: Received, Clerk's Office 3/14/2019 

Figure S4. Regressions of estimating 20% effect concentrations (EC20s; mg CL/L) and 95% confidence limits 
for the responses of fatmucket (Lampsilis si/iquoidea) in chronic 4-week NaCl test started with I-month-old 
juveniles in water exposures with sand substrate in 2015. Each circle indicates the measured response in each 
of the 4 replicates, and the line represents the nonlinear regression (threshold sigmoidal) fit. The EC20 and 
regression line are displayed in red if insufficient data were available to support adequate analysis by Toxicity 
Relationship Analysis Program 
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Figure S5. Regressions of estimating 20% effect concentrations (EC20s; mgCVL) and 95% confidence limits for the responses of fatmucket (Lampsilis si l iquoidea) in chronic 
in 4- and 12-week NaCl test started with I-week-old juveniles in water exposure with sand substrate in 2015. Each circle indicates the measured response in each of the 4 
replicates. and the line represents the nonlinear regression (threshold sigmoidal) lit 
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Figure S6. The variability in shell lengths of juvenile fatmucket (Lampsilis siliquoidea) at the beginning 
of the test and at weeks 4, 8, and 12 in the control treatment of the 2014 4- to 12-week NaCl toxicity test. 
The boundary of the box indicates the 25•1t and 75th percentiles, a line within the box shows the median, 
and the error bars indicate 10th and 901

h percentiles ( n- 40). 
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Supplemental Data, Section S 1 

REFINING METHODS FOR CONDUCTING CHRONIC TOXICITY TESTS WITH 

FRESHWATER MUSSELS IN WATER EXPOSURES 

BACKGROUND 

The ASTM International standard for conducting chronic toxicity testing with mussels was first 

published in 2005 (ASTM 2017) and is in need of refinement (Wang et al.2011). Although the 

survival of mussels in controls in previous chronic tests typically exceeded the test acceptability 

criterion of;?::80% survival (ASTM 2017), the growth of the control mussels has been 

inconsistent among chronic toxicity tests (Ingersoll et al. 2015). Further studies are necessary to 

optimize feeding and other test conditions for assessing the mussel growth endpoint (Wang et al. 

2011, Ingersoll et al. 2015). The objective of the present study was to evaluate survival and 

growth of juvenile mussels (Fatmucket, Lampsilis siliquoidea) in 4- to 12 week water exposures 

under control conditions (I) with and without a sand substrate, (2) with or without sand and test 

chamber replacement every 2 weeks, (3) with different feeding levels and frequencies of algal 

mixture, or with an addition of food to algal mixture, and (4) with different water renewal types 

(static renewal vs flow through). The results of this study are useful to refine test conditions to 

maximize control survival and growth of juvenile mussels in long-term exposures and to revise 

the ASTM (2017) methods for conducting chronic water-only toxicity tests with juvenile 

mussels. 

MATERIALS AND METHODS 

Brooding female fatmucket were collected in February 2014 from the Silver Fork of Perche 

Creek (Boone County, MO) and shipped to Missouri State University, Springfield. MO for 

production of juvenile mussels. Newly metamorphosed juveniles ( <5 d old) were shipped 

overnight to the Columbia Environmental Research Center (CERC), Columbia, MO and cultured 

for 2 months in a recirculating mussel culture system (Barnhart 2006) before the feeding study. 

The mussels were fed once every hour automatically with an algal mixture to maintain a 

concentration of 2 nL cell volume/mL in the culture system (see the algal source, food 

preparation, and other details in main text of this manuscript). The culture water was the same 

water used in the feeding treatments and prepared by diluting the CERC well water (a hardness 

of ~300 mg/Las CaCO3) with deionized water to a hardness of 100 mg/Las CaCO3. Water 
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temperature of 23± I °C and ambient laboratory light of 500 lux with 16:8 h Iight:dark 

photoperiod were maintained during the mussel culture and feeding treatments. 

The feeding study started in July 2014 with 13 treatments for a test duration of 4 weeks, and 6 

treatments for 12 weeks (Session I-Table I). Specific details are provided below. 

Effects of beaker replacement and sand substrate under flow-through conditions. A previous 12-

week NaCl toxicity test conducted in our laboratory failed because the control survival in 

exposures were below 80% after 8 weeks (unpublished data). A difficulty during chronic toxicity 

testing with mussels was cleaning debris in water-only beakers. Unconsumed food, mussel 

excreta, and, sometimes, fungi or algae accumulated and stuck on test beakers and mussel shells. 

Recent studies in our laboratory (unpublished data) have shown that periodic beaker replacement 

or placing a thin layer of silica sand in the beaker appeared to enhance hygiene (less fungi or 

algae growing on mussel shells). Four treatments were designed to confirm the effects of beaker 

replacement and sand substrate on survival and growth of juvenile fatmucket under the flow

through condition with a routine feeding level of 2 ml of algal mixture. which was prepared daily 

before morning feeding by adding I mL of Nan no 3600® and 2 mL of Shellfish Diet 1800® into 

1.8 L of test water (algal concentration ~510 nl cell volume/ml; Wang et al. 2007): 

Treatment I: No substrate and no beaker replacement: This treatment was the same as that 

used in our previous chronic toxicity tests with juvenile mussels (e.g., Wang et al. 2007, 

20 I 0, 2011; Besser et al. 2013) and was considered as a control to determine the amount of 

improvement of mussel survival and growth in other treatments. Test duration was 4 weeks. 

Treatment 2: No substrate but beaker replacement: Test beakers were replaced every 2 

weeks. For the beaker replacement, the mussels in each replicate beaker were rinsed into a 

200-mL glass dish with test water for survival determination. Surviving mussels (see details 

below) were transferred into new beakers. Test durations were 4 and 12 weeks. 

Treatment 3: Sand substrate addition but no beaker replacement: 5 mL of silica sand (- 100 

to 400-µm particles; Granusil #50 I 0, Unimin Corporation, New Canaan, CT, USA), which 

had been held in control water for 24 h prior to the treatment, was added to each replicate 

beaker at the beginning of the treatment. Test duration was 4 weeks. 

l3 
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Treatment 4: Beaker and sand replacement: Sand was placed in beakers at the beginning of 

the treatments. The sand and beakers were replaced every 2 weeks. Test durations were 4 

and l 2 weeks. 

Effects of feeding under flow-through condition. The routine feeding rate of 2 ml of algal mixture 

twice daily used in our previous studies (Wang et al. 2007, 2010, 2011) was based on a mussel 

feeding study in water-only (no substrate) beakers at 20°C (Wang et al. 2007). Recent studies 

have indicated that juvenile fatmucket grew faster at 23°C than 20°C in the culture and testing 

(J.M. Kunz; C.M. Barnhart of Missouri State University, unpublished data). In addition to the 

routine feeding (2 mL of algal mixture twice daily in Treatment 4), 4 treatments were designed 

to determine the optimum feeding levels of algal mixtures for the growth of juvenile fatmucket at 

23°C in test beakers containing sand substrate and with beaker and sand replacement once every 

other week: 

Treatment 5: 3 mL of algal mixture twice daily manually in the early morning and late 

afternoon. Test durations were 4 and 12 weeks. 

Treatment 6: 2 mL of algal mixture 3 times daily manually in the early morning, noon, and 

late afternoon. Test durations were 4 and 12 weeks. 

Treatment 7: I mL of algal mixture 6 times daily. The food was delivered by a Hamilton 

syringe pump automatically every 4 hours. Test durations were 4 and 12 weeks. 

Treatment 8: 2 mL of algal mixture 6 times daily. The food was delivered by a Hamilton 

syringe pumps automatically every 4 hours. Test durations were 4 and 12 weeks . 

Effects of the addition of other food to algal mixture under flow-through condition. Klaine et al 

( 1997) reported that a diet with alga Selenastrum capricornutum and combined yeast-cerophyl

trout chow (YCT) was the best food among several potential diets for the growth of juvenile 

mussels (Utterbaclda imbecillis). However, yeast globules formed on mussel shells and could not 

be rinsed or removed without potentially damaging the juvenile shell (Klaine et al. 1997). Our 

design with sand substrate under flow-through conditions might help reduce globule formation. 

In addition, Eybe et al. (2013) found that including a protein-containing additive (crushed red 

bloodworms) with the algae improved survival and growth of juvenile freshwater pearl mussel 
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(Margaritifera margaritifera). A commercially available food Oyster-feast® (Reed Mariculture, 

Campbell, CA) was used for the present study. Oyster-feast® is a food mixture of oyster eggs and 

ovarian tissue for the culture of corals, other invertebrates, and fish, and contains high protein 

and omega-3 fatty acids (http://reefnutrition.com/oyster_feast.php). Three treatments were 

designed to evaluate the effects of the addition of YCT or Oyster-feast® to the algal mixture on 

survival and growth of juvenile fatmucket at 23°C in test beakers containing sand substrate and 

with beaker and sand replacement once every other week: 

Treatment 9: 2 mL of algal mixture twice daily+ 0.25 mL of YCT (1,800 mg/L stock; 

USEPA 2000) once daily. Test duration was 4 weeks. 

Treatment I 0: 2 mL of algal mixture twice daily+ 0.5 rnL of YCT once daily. Test duration 

was 4 weeks. 

Treatment 11: 2 mL of algal mixture twice daily+ 5 µL concentrate of Oyster-Feast1l once 

daily (1/2 of the maximum amount recommended by the food provider). Test duration was 4 

weeks. 

Effects of feeding under static-renewal conditions. Limited chronic toxicity tests with juvenile 

mussels have been conducted under static-renewal conditions in our laboratory unpublished data, 

James Kunz) and previous studies (Bringolf et al. 2007). A static-renewal test may be useful 

when a flow-through system (e.g. diluter) is not available or the volume of test solution is limited 

for a flow-through test (e.g., effluent). A recent 28-d static-renewal effluent test with juvenile 

fatmucket indicated frequent beaker replacement (once every week) improved survival and 

growth (unpublished data, James Kunz). The present study further detennined the optimum 

feeding rate under static-renewal conditions. All test conditions were the same as Treatment 4 in 

flow-through conditions, except that the treatments were conducted for 4 weeks and about 70% 

of the water was renewed on Mondays, Wednesdays, and Fridays, and beakers and sand were 

replaced once every week. Two feeding levels of algal mixture were used: 

Treatment 12: 2 mL of algal mixture twice daily in the early morning and late afternoon. 

Test duration was 4 weeks. 
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Treatment 13: 3 mL of algal mixture twice daily in the early morning and late afternoon. 

Test duration was 4 weeks. 

All experiments were conducted concurrently in 3 intermittent flow-through proportional diluter 

systems modified from Mount and Brungs ( 1967, Wang et al. 2007). For the treatments with a 4-

week test duration, 4 replicate glass beakers per treatment were placed in a water bath of the 

diluter. For the treatments with the 4- and 12-week test durations, 8 replicate beakers were 

placed in the bath (4 replicates for sampling survival and growth data at week 4, and 4 replicates 

for sampling at week 12). Test water was maintained at 23± 1 °C. Each beaker (300 mL) had a 

2.5-cm hole in the side covered with 50-mesh (279-µm width opening) stainless-steel screen and 

held 200 ml of water. For the experiments under flow-through condition, the diluter provided 

125 ml of water to each replicate beaker every 4 h (3.6 water volume additions per day). At the 

start of the experiments, l O juvenile mussels (starting age - 60 d old) exhibiting foot movement 

were impartially transferred into each beaker. Additionally, 4 replicates of l O mussels per 

replicate were preserved in 70% ethanol for the measurements of initial length and dry weight. 

Algal mixture was prepared daily before morning feeding by adding l mL of Nanno 36001' and 2 

mL of Shellfish Diet 1800® (Reed Mariculture, Campbell, CA) into 1.8 L of test water (algal 

concentration - 510 nl cell volume/ml; Wang et al. 2007) and kept in a refrigerator at <4°C for 

the feeding in the rest of the day. For the auto-feeding treatments, a stock of the algal mixture 

was maintained in an aerated cooler with .ice packs and changed daily, and 3 syringe pumps 

(Hamilton, Reno, NV, USA) automatically delivered the targeted amount of algal mixture to 

exposure mixing chambers of the diluter right before each water cycling (Wang et al. 2011). [n 

the treatments with a longer-term duration of 12 weeks, feeding levels were increased 50% every 

4 weeks. 

Water quality (dissolved oxygen, pH, conductivity, hardness, alkalinity, and ammonia) were 

determined using standard methods (Eaton et al. 2005) on composite water samples collected 

from the replicates at least every 2 weeks. At the end of the 4- or 12-week study, mussels in each 

replicate beaker was examined for survival under a dissecting microscope. Mussels with an 

empty shell or with a gaped shell containing decomposed tissue were classified as dead. 

Surviving mussels in each replicate were counted and preserved in 70% ethanol for subsequent 

dry weight measurements. Dry weight of pooled mussels per replicate was determined by drying 
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the mussels at 60°C for 48 h. The differences in mean weight increases (calculated as final 

weight/starting weight) among each of the 4 4-week treatment groups and among the 6 12-week 

treatments were determined using ANOVA and Duncan's multiple range test using SAS/STAT 

version 9.4, SAS Institute). The level of statistical significance was set atp~0.05. 

RESULTS AND DISCUSSION 

Water quality 

Measured water quality characteristics are summarized in Session SI-Table 2. Mean measured 

concentrations of dissolved oxygen were~ 7.6 mg/L. Mean measured concentrations of total 

ammonia nitrogen ranged from 0.04 to 0.08 mg N/L in Treatments 1 to 11 under flow-through 

conditions and were 0.10 and 0.16 mg N/L in Treatments 12 and 13 under static-renewal 

conditions. Mean measured conductivity, pH, hardness, and alkalinity were similar within a 

treatment and among different treatments (conductivity 253 to 265 µS /cm, pH 8.0 to 8.3, 

alkalinity 91 to 102 mg/L as CaCOJ, hardness IO l to I 06 mg/L as CaCO3; Session SI-Table 2). 

4-week treatments 

Mean survival was similar among the 13 treatments, ranging from 95 to I 00% (Session SI -Table 

I). Under flow-through conditions, the mean weight increase in Treatment l conducted under 

traditional conditions (i.e., no sand and no beaker replacement, fed 2 mL algal mixture 2 times 

daily; ASTM 2017) was about 3 fold of the starting weight, whereas the other IO treatments 

exhibited about 5- to I 3-fold weight increase (Session SI-Figure I ABC). Specifically, under the 

same feeding of 2 mL algal mixture 2 times daily, Treatments 2 (with beaker replacement every 

2 weeks), Treatment 3 (with sand addition but no beaker and sand replacement), and Treatment 4 

(with sand addition plus sand and beaker replacement every 2 weeks) had significantly greater 

weight increase than Treatment I (Session SI-Figure I A). The results indicate that replacing 

beakers every 2 weeks or adding sand substrate improved mussel growth. 

Among Treatments 4 to 8, all with sand and beaker replacement but at different feeding rates and 

frequencies of algal mixture, Treatment 8 with the auto-feeding 6 times 2 mL algal mixture had 

significantly greater weight increase than the other 4 treatments (Session SI-Figure 1 B). The 

weight increases among the 3 treatments with manual feeding (Treatments 4, 5, and 6) were not 
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significantly different although Treatment 6 with the 3 times 2 mL algal mixture showed a 

slightly higher weight increase with less variability than Treatment 4 (2 times 2 mL) and 

Treatment 5 (2 times 3 mL; Session SI-Figure I B). The weight increase in Treatment 7 with the 

auto-feeding 6 times 1 mL algal mixture was relatively low although the daily total amount of 

food was designed to be equal to or more than the 3 manual feeding treatments. It is likely that a 

portion of food had been lost when the diluter delivered the water (mixed with the food) to 

replicate beakers and the excess water, and potentially food, flowed out through the side screen. 

Therefore, the increased feeding rate and frequency of the auto-feeding 6 times 2 mL algal 

mixture supports the best growth. 

The mean weight increases of mussels fed algae plus the 2 levels of YCT (Treatments 9 and 10) 

and fed algae plus Oyster-feast$ were similar; however, the variation among replicates in 

Treatment IO (algae plus high YCT treatment was much lower (Session SI-Figure IC). The 

growth of mussels in these 3 treatments with additional food to the algal mixture were not 

significantly different from the growth of mussels only fed algal mixture 2 times daily in 

Treatment 4 (Session SI-Figure IC). Notably, the mean weight increase in Treatment IO with the 

additional 0.5 mL YCT was 27% greater than the weight increase in the algal feeding-only 

treatment, indicating the mussels may have benefited some from the YCT. Further studies need 

to confirm the effect of YCT on mussel growth. However, increasing YCT amount may likely 

cause elevated ammonia (e.g., Wang et al. 2013, to which juvenile mussels are highly sensitive 

(Wang et al. 2007, 2011). 

Under static-renewal conditions, the weight increases in Treatments 12 and 13 with 2 different 

feeding rates were not significantly different (Session SI-Figure l D). Surprisingly, the mussels 

under static-renewal conditions grew much faster (>70%) than the mussels fed similarly under 

flow-through conditions (Treatments 4 and 5). A possible reason was higher food availability in 

the static-renewal treatments, where the water in test chambers was renewed once Mondays, 

Wednesdays, and Fridays, compared to the flow-through condition. where each water addition 

every 4 h flushed away some remaining food in test chambers. This speculation appeared to be 

supported by the fact that increasing food availability by auto-feeding with each water addition 

in the flow-through Treatment 8 (Session SI-Figure I B) substantially improved the growth of 

mussels, and the mussels grew as fast as those under static-renewal conditions (Session S 1-

18 
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Figure ID). The high survival and growth of mussels in the static-renewal treatments indicated 

that chronic toxicity tests with juvenile mussels can be successfully completed under static

renewal conditions, with a minimum water renewal on Mondays, Wednesdays, and Fridays, and 

sand and beaker replacement every week. The static-renewal test is useful when a flow-through 

system is not available or there is limited solution (e.g., effluent) for testing. However, mean 

concentrations of ammonia of 0.10 and 0.16 mg N/L in the 2 static-renewal treatments 

(Treatments 12 and 13) were 2- or 3-fold higher than those with similar feeding rates but under 

flow-through conditions (Treatments 4 and 5; Table Se~sion SI-Table 2), indicating the potential 

problem of water quality. In a previous 4-week ammonia toxicity test with test water and pH 

(8.2) similar to those in the present study, the lowest effect concentration to juvenile fatmucket 

was as low as 0.26 mg N/L (Wang et al. 2011 ). Increasing water renewal (e.g., once daily, rather 

than once on Mondays, Wednesdays, and Fridays in the present study) may keep the ammonia 

below 0.1 mg N/L at a feeding rate that results in good growth of the mussels. 

12-week treatments 

Mean survival ranged from 78 to 98% at the end of the 6 t 2-week treatments (Session SI-Table 

l). In Treatments 5, 6, and 7, one replicate had much lower survival (40 or 50%) compared to the 

other 3 replicates (typically 90 or 100%). This replicate effect has been found in previous chronic 

4-week toxicity testing ( e.g., Wang et al. 20 I 6) and more often in our longer-term ( e.g., 2 

months) mussel culture (unpublished data). The mean weight increase ranged froni 31 to 60 fold 

among the 6 12-week treatments, and, as observed in the 4-week study, the growth in Treatment 

8 with the auto-feeding 6 times 2 mL algal mixture was significantly greater than the growth in 

the other 5 treatments (Session SI-Figure 2). Although the growth rates among the 5 treatments 

were not significantly different, the mussels in Treatment 6 with the 3 times 2 mL algal mixture 

had the highest weight increase (Session SI-Figure 2), which was consistent with the results 

obtained in the 4-week study (Session SI-Figure I B). The results indicate that a long-term 12-

week toxicity test can be successfully completed starting with 2-month-old juvenile mussels 

under flow-through condition with beaker replacement every 2 weeks. Adding a sand substrate 

may have kept food more dispersed and limited the growth of fungi or algae on the mussel shell. 

Increasing feeding frequency improved the mussel growth. The results of the overall feeding 
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study can be useful for the revision of the ASTM standard for conducting chronic toxicity test 

with juvenile mussels (ASTM 2017). 
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Session S1-Table 1. Summary of 13 treatments with different feeding and holding conditions and mean survival (n=4; standard deviation in 

parentheses) in the 4- or 12-week study conducted at 23°C in 2014 

Survival(%) 

Study goal Treat.a D " f b escrip 10n 4 weeks 12 weeks 

Effects of sand presence or 1 2X2 ml algal mixture, no substrate, and no beaker replacement as 98 (5.0) NA 
sand and beaker recommended in ASTM (2017). The treatment served as a control to 

replacement under flow- evaluate the improvement of mussel growth in other treatments 

through condition, with a 2* 2X2 ml algal mixture, no substrate, with beaker replacement after 2 weeks 100 (O) 95 (10) 

routine feeding of algal 3 2X2 ml algal mixture, no beaker replacement, with 5 ml of sand 98 (5.0) NA 
mixture (Wang et al. 2007) 4* 2X2 ml algal mixture, with sand and beaker replacement after 2 weeks 98 {5.0) 88 (5.0) 

Effects of feeding levels 5* 2X3 ml algal mixture (one in the morning and another in the afternoon) 100 (O) 83 (29) 

under flow-through 6* 3X2 ml algal mixture (morning, noon, and afternoon) 100 (0) 78 (22) 
condition, with sand and 7* 6Xl ml algal mixture (once every 4 h automatically; see text) 100 (0) 88 (25) 
beaker replacement 

8* 6X2 ml algal mixture (once every 4 h automatically; see text) 100 (0) 98 (5.0) 

Effects of a food addition 9 2X2 ml algal mixture+ lX0.25 ml of yeast-cerophyl-trout chow 100 (0) NA 

to algae under flow-through 10 2X2 ml algal mixture+ lX0.50 ml of yeast-cerophyl-trout chow 95 (5.8) NA 
condition, with sand and 11 2X2 ml algal mixture+ 1X5 µl concentrate of Oyster-Feast• (1/2 of the 98 (5.0) NA 
beaker replacement 

maximum amount recommended by the food provider) 

Effects of feeding under 12 2X2 ml algal mixture, sand and beaker replacement once per week 98 (5.0) NA 
static-renewal condition 13 2X3 ml algal mixture, sand and beaker replacement once per week 100 (0) NA 

a All 13 treatments were conducted for 4 weeks, of which 6 treatments indicated with an asterisk(*) had additional replicates for an 

extended study period to 12 weeks. 

b 2X, 3X, or 6X indicates 2, 3, or 6 time feeding per day, respectively. 

NA= Not applicable. 
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Session Sl-Table 2. Mean measured water quality characteristics in the feeding study with juvenile fatmucket (Lompsi/is si/iquoidea) in 2014. 

See Session Sl-Table 1 for the description of treatments 

Dissolved oxygen Conductivity Hardness Alkalinity Total ammonia 

{mg/L) (µS/cm, 25 °C) pH (mg/Las CaCO3) (mg/L as CaCO3) (mg TN/L) 

Treatment Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 
4-week study (n=3-6) 

1 8.0 0.6 254 8.3 8.2 0.2 101 1.2 91 6.1 0.05 0.02 

2 7.9 0.6 254 7.9 8.2 0.1 104 4.0 92 3.5 0.05 0.02 

3 8.0 0.6 253 8.5 8.2 0.1 103 2.3 93 3.1 0.05 0.02 

4 8.2 0.5 255 5.5 8.2 0.1 103 2.3 93 2.3 0.04 0.01 

5 8.0 0.6 255 7.2 8.1 0.1 101 2.3 92 3.5 0.05 0.02 

6 8.0 0.6 256 7.0 8.1 0.1 102 3.5 102 16 0.05 0.01 

7 8.0 0.6 259 9.4 8.0 0.1 101 3.1 95 6.1 0.05 0.01 

8 7.9 0.4 258 4.4 8.1 0.1 103 4.6 92 3.5 0.06 0.01 

9 8.0 0.5 254 6.5 8.3 0.3 103 2.3 93 3.1 0.06 0.02 

10 8.0 0.5 255 5.9 8.2 0.1 101 2.3 91 4.2 0.07 0.04 

11 8.1 0.7 254 7.7 8.2 0.2 101 1.2 92 3.5 0.04 0.02 

12 7.9 0.4 265 7.5 8.1 0.1 102 2.0 99 11 0.10 0.05 

13 7.6 0.4 264 5.9 8.1 0.1 101 1.2 94 3.5 0.16 0.12 

12-week study {n=G-14) 

2 7.8 0.6 258 6.7 8.2 0.1 106 5.2 92 2.8 0.07 0.04 

4 7.9 0.7 258 5.8 8.2 0.1 105 2.8 93 3.0 0.05 0.03 

5 7.8 0.7 258 5.8 8.1 0.1 105 3.6 92 2.7 0.06 0.02 

6 7.8 0.7 259 6.4 8.2 0.1 103 2.8 96 11 0.06 0.03 

7 7.8 0.7 262 8.1 8.1 0.1 103 4.1 93 4.3 0.05 0.02 

8 7.7 0.6 264 8.5 8.1 0.1 105 3.9 93 2.7 0.08 0.03 
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Session SI-Figure I. The fold increases in dry weight of juvenile fatmucket (lampsilis siliquoidea) in 13 treatments 

with different feeding and holding conditions over a 4-week period. The boundary of the box indicates the 25'h and 
75'11 percentiles, and the error bars indicate I Q•h and 90'h percentiles (n=4). A thin black line within the box marks the 
median and a thick red line shows a mean. Means with a same letter above the bars within each of 4 treatment 
groups (panel A, B, C, and D) are not significantly different (Duncan's multiple range test, p>0.05). 
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Session SI-Figure 2. The fold increases in dry 

weight of juvenile fatmucket (lampsilis 
si/iq11oidea) in 6 treatments with different 
feeding over a 12-week period. The boundary 
of the box indicates the 25•h and 75'h 

percentiles, and the error bars indicate 10th 

and 90th percentiles (n- 4). A thin black line 
within the box marks the median and a thick 

red line shows a mean. Means with a same 
letter above the bars are not significantly 

different (Duncan's multiple range test, 
p>0.05). Note that feeding rates were 

increased 50% every 4 weeks. 
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Order Priority 
Hydrologic Unit Water 

Designated Use Cause 
Code 

Water Name Assessment ID 
Size 

1299 Medium 714010604 Akin Creek IL_NHG-02 3.24 Aquatic Life Chloride 

1363 Medium 714010603 Casey Fork IL NJ-07 17.88 Aquatic Life Chloride 

802 Medium 712000403 Des Plaines River IL G-07 10.78 Aquatic Life Chloride 

150 Medium 712000405 Des Plaines River IL G-15 3.52 Aquatic Life Chloride 

158 Medium 712000405 Des Plaines River IL G-22 4.31 Aquatic Life Chloride 

168 Medium 712000405 Des Plaines River IL G-28 9.02 Aquatic Life Chloride 

174 Medium 712000405 Des Plaines River IL G-30 5.19 Aquatic Life Chloride 

181 Medium 712000405 Des Plaines River IL G-32 6.18 Aquatic Life Chloride 

323 Medium 712000407 Des Plaines River IL_G-03 8.41 Aquatic Life Chloride 

331 Medium 712000407 Des Plaines River IL_G-11 9.05 Aquatic Life Chloride 

343 Medium 712000407 Des Plaines River IL G-39 11.25 Aquatic Life Chloride 

2781 Low 713001003 Drowning Fork IL DGLC-01 18.83 Aquatic Life Chloride 

2665 Low 712000408 Du Page River IL GB-11 10.07 Aquatic Life Chloride 

556 Medium 712000611 Fiddle Creek IL DTRA-W-Cl 2.04 Aquatic life Chloride 

547 Medium 712000611 Fox River IL DT-22 7.86 Aquatic Life Chloride 

931 Medium 712000406 Hickory Creek IL GG-04 8.11 Aquatic life Chloride 

935 Medium 712000406 Hickory Creek IL GG-06 12.63 Aquatic life Chloride 

938 Medium 712000406 Hickory Creek IL GG-22 2.25 Aquatic Life Chloride 

1000 Medium 709000602 Huntley Ditch IL PQIB-H-Cl 0.6 Aquatic Life Chloride 

679 Medium 712000701 Indian Creek IL DTZK 7.86 Aquatic Life Chloride 

2121 Medium 712000410 Lacey Creek IL GBLC 3.69 Aquatic Life Chloride 

2768 Low 714020101 Lake Fork IL_OW-01 9.72 Aquatic Life Chloride 

2770 Low 714020101 Lake Fork IL_OW-02 4.91 Aquatic Life Chloride 

748 Medium 712000304 Little Calumet River South IL HB-01 8.68 Aquatic Life Chloride 

2740 Low 713000103 Little Vermilion River IL DR-01 3.79 Aquatic life Chloride 

1089 Medium 712000409 Manhattan Creek IL GCA-M-Al 2.53 Aquatic Life Chloride 

1290 Medium 714010604 Middle Fork Big Muddy River IL NH-06 12.49 Aquatic Life Chloride 

1293 Medium 714010604 Middle Fork Big Muddy River IL NH-07 19.74 Aquatic Life Chloride 

2653 Low 712000301 Middle Fork North Branch Chicago River IL_HCCC-02 18.57 Aquatic Life Chloride 

2656 Low 712000301 Middle Fork North Branch Chicago River IL HCCC-04 3.51 Aquatic Life Chloride 

2647 Low 712000301 North Branch Chicago River IL HCC-07 11.9 Aquatic Life Chloride 

1320 Medium 514020404 North Fork Saline River IL ATF-05 7.95 Aquatic Life Chloride 

1323 Medium 514020404 North Fork Saline River IL ATF-07 5.62 Aquatic Life Chloride 

2717 Low 714010605 Pond Creek IL NG-02 23.53 Aquatic Life Chloride 

1117 Medium 712000612 Poplar creek IL DTG-02 15.01 Aquatic Life Chloride 

1175 Medium 512011114 Robinson Creek IL BFC-11 0.92 Aquatic Life Chloride 

1783 Medium 512010903 Salt Fork Vermilion River IL_BPJ-07 3.12 Aquatic Life Chloride 

1589 Medium 713000608 Sangamon River IL E-05 13.58 Aquatic Life Chloride 

112 Medium 712000301 Skokie River IL HCCD-01 13.47 Aquatic Life Chloride 

117 Medium 712000301 Skokie River IL HCCD-09 1.76 Aquatic Life Chloride 

1007 Medium 709000602 South Branch Kishwaukee River-East IL PQl·H-C5 4.29 Aquatic Life Chloride 

278 Medium 712000408 Spring Brook IL GBKA 1.74 Aquatic Life Chloride 

1168 Medium 512011114 Sugar Creek IL BF-01 4.84 Aquatic Life Chloride 

2630 Low 712000302 Thorn Creek IL HBD-04 4.32 Aquatic Life Chloride 

859 Medium 712000302 Thorn Creek IL HBD-06 2.21 Aquatic Life Chloride 

951 Medium 712000406 Union Ditch IL GGC-FN-Cl 1.23 Aquatic Life Chloride 

2650 Low 712000301 West Fork North Branch Chicago River IL HCCB-05 14.48 Aquatic Life Chloride 
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ATTACHMENT 4-LIST OF ORGANIZATIONS CONTACTED REGARDING THE COLD TEMPERATURE COLD 
RESEARCH 

Abbott Laboratories 

AbbVie 

Akzo Nobel Surface Chemistry LLC 

American Commercial Lines 

Citgo Petroleum Corporation 

City of Aurora 

City of Batavia 

City of Chicago 

City of Chicago Dept. of Law 

City of Crystal Lake 

City of Elmhurst 

City of Geneva 

City of Joliet 

City of St. Charles 

ComEd 

Cook County Dept of Env. Control 

DeKalb Sanitary District 

Downers Grove Public Works 

Downers Grove Sanitary District 

DuPage County DOT 

DuPage County Public Works 

Elk Grove Village 

ExxonMobil Joliet Refinery 

Fairmount Santrol 

Fox Metro Water Reclamation District 

Fox River Water Reclamation District 

Illinois Department of Transportation 

Illinois State Toll Highway Authority 

IMTT Illinois 

lngredion 

lngrediron 

Kane County Dept. of Environmental Mgmt. 

Kane County DOT 

KASteel Chemicals Inc. 

Lake County Division of Transportation 
McHenry County Highway Dept. 
MWRDGC 

Noramco Chicago 

NRG Energy 
Salt Institute 

Seaways, Inc. 
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Thompson Coburn LLP 

Village of Antioch 

Village of Barrington 

Village of Bartlett 

Village of Bensenville 

Village of Carol Stream 

Village of Cary 

Village of Deerfield 

Village of Glen Ellyn 

Village of Glenview 

Village of Grayslake 

Village of Hinsdale 

Village of Homer Glen 

Village of LaGrange 

Village of lake Barrington 

Village of l ake in the Hills 

Village of Libertyville 

Village of Lisle 

Village of Lombard 

Village of Maywood 

Village of Mokena 

Village of Montgomery 

Village of Morton Grove 

Village of New Lenox 

Village of Northbrook 

Village of Oak Brook 

Village of Orland Park 

Village of Romeoville 

Village of Round Lake Beach 

Village of Skokie 

Village of Tinley Park 

Village of Villa Park 

Village of Wauconda 

Village of Westchester 

Village of Western Springs 

Village of Wheeling 

Village of Willowbrook 

Village of Wilmette 

Village of Winnetka 

Village of Woodridge 

Will County Division ofTransportation 
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River chloride trends in snow-affected urban watersheds: increasing 
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HIGHLIGHTS 

• Chloride trends in northern U.S. urban 
streams are computed. 

• The rate of chloride concenttation in
crease outpaced urbanization from 1990 
to 2011. 

• The greatest chloride concentration in• 
crease was during the winter. 

• Increasing chloride concentration trends 
were obseived in all seasons. 

• Chronic water quality criteria for chloride 
were exceeded for extended durations. 
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GRAPHICAL ABSTRACT 

ABSTRACT 

Chloride concentrations in northern U.S. included in this study have increased substantially over time with aver• 
age concentrations approximately doubling from 1990 to 2011 , outpacing the rate of urbanization in the north
ern U.S. Historical data were examined for 30 monitonng sites on 19 streams that had chloride concentration and 
flow records or 18 to 49 years. Chloride concentrations in most studied streams increased in all seasons ( 13 of 19 
in all seasons: 16 of 19 during winter) ; maximum concentrations occurred dunng winter. Increasing concentra
tions during non-deicing periods suggest that chloride was stored in hyd rologic reservoirs, such as the shallow 
groundwater system, during the winter and slowly released in baseflow throughout the year. Streamflow depen
dency was also observed with chloride concentrations increasing as streamflow decreased, a result of dilution 
during rainfall- and snowmelt-induced high.flow periods. The influence of chloride on aquatic lire increased with 
time; 29' of sites studied exceeded the concentration for the USEPA chronic water quality criteria of 230 mg/I. by 
an aver.ige or more than 100 individual days per year during 2006--2011. The rapid rate or chloride concenrration 
increase in these streams 1s likely due to a combination or possible increased road salt application rates. increased 
baseline concentrations, and greater snowfall in the Midwestern U.S. during the laner portion or the study period. 

Published by Elsevier B.V. This is an open access article under the CC-BY-NC-ND license 
{hnp://creauvtt0mmons.0rg.11icen.ses/by/3.0/). 

f•mail addresses: srcorsi@usgs.gov (S.R. Corsi), ldecicco@usgs.gov (LA. De Cicco).malutz@usgs.gov (MA Lutz). rhirsch@usl!"s.gov (11..M. Hirsch). 

h11p:l.'dx.doi.org/ 10.1016/j.scilotenv 2014.12.012 
0048-9697/Published by Elsevier B.V. This is an open access article under the CC-BY-NC-ND license (http".licre,11ivecommons.org/licenses,by/l.0/). 
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1. Introduction 

The impact of road salt on aquatic ecosystems continues to increase 
as urban development and subsequent road salt applications increase 
with time. Substantial application of road salt in the U.S. began in the 
1940s increasing to an annual average of 9.6 million metric tons/yr of 
NaCl-based road salt in the 1980s and 19.5 million metric tons/yr in 
the last 5 years reported, ending in 2011 (Kelly and Matos, 2013). In
creasing trends in chloride concentrations have been observed in 
water bodies of the U.S. and attributed, at least in part. to road salt influ
ence. These trends have included rivers ( Godwin et al., 2003; lnterlandi 
and Crockett, 2003; Thunqvist, 2004; Kaushal et al., 2005; Kelly et al.. 
2012a), groundwater (Reisch and Toran. 2013; Kelly, 2008; Perera 
et al., 2009; Cassanelli and Robbins. 2013), inland lakes (Ramstack 
et al.. 2004; Novotny and Stefan, 2010: MOiier and Gachter. 2012), and 
even water bodies as large as the Laurentian Great Lakes (Chapra 
et al., 2009, 20 I 2 ). 

Elevated salt concentrations in surface waters can exert an adverse 
effect on aquatic organisms (Caiiedo-Argiielles et al., 2013). The U.S. En
vironmental Protection Agency (USEPA) ambient water quality criteria 
for chloride ( when associated with sodium) defines the chronic criteri
on as a 4-day average concentration exceeding 230 mg/L and the acute 
criterion as a 1-h average concentration exceeding 860 mg/L (U.S. 
Environme nt.il Protection Agency. 1988 ). Given the sensitivity of fresh
water organisms to chloride, exceedances of these criteria have the po
tential to affect a substantial number of species (U.S. Environmental 
Protection Agency, 1988). ln a thorough assessment of the environmen
tal impacts of road salt, Environment Canada estimated that 5% of aquat
ic species would be affected at chloride concentrations of 21 0 mg/Land 
10% of aquatic species would be affected at chloride concentrations of 
240 mg/L for chronic exposures ( Environment Canada. 2001 ). Multiple 
studies have observed chloride concentrations greater than these 
benchmark concentrations in streams as a result of road salt runoff. 
These studies have included local (Ruth, 2003; Trowbridge et al., 
2010; Allert et al.. 2012; Morgan et al., 2012). regional (Kelly et al.. 
2012b ), and national geographic scopes (Corsi et a l., 2010). 

Urban land cover in the U.S. has also increased over time from an es
timated 61.000 km2 in 1945 to 247,000 km2 in 2007 (Nickerson et al., 
2011 ). With urban land cover projected to continue increasing (Alig 
et al., 2004 ), applications of road salt for deicing impervious surfaces 
are also likely to increase. Adding to the current and past water quality 
issues resulting from the salinization of streams. including road salt run
off, an analysis of water quality in the northeastern U.S. predicted that 
many surface waters in that area of the country would not be potable 
for human consumption and would become toxic to freshwater life 
within the next century (Kaushal et al., 2005}. 

The primary objectives of this study were to define temporal trends 
in chloride concentrations in the context of chloride dependency on 
streamflow rates, compare temporal chloride trends among seasons. 
and compare these trends to changes in urban land cover, aquatic life 
criteria, and road salt sales patterns. Trend analysis was done using 
the modern water quality trend modeling technique that controlled 
for streamflow rate and season to help avoid confounding results due 
to natural variability (Hirsch et al .. 2010). 

2. Methods 

2.1. Site selection 

An initial focus for 14 sites on 3 streams in the Milwaukee metropol• 
itan area was conducted. To assess the broader geographic impact, 11 
additional streams in urban areas of the northern U.S. were studied, 4 
streams in northern areas with little urban impact were studied, and 
one stream in an urban area of the southern U.S. was studied as a 
warm-climate reference. 

Sites were initially chosen based on proximity to areas of urban in
fluence in the northern U.S. ( Fig. 1, Table 1 ). Three sites with a low de
gree of urbanization in northeast Wisconsin and one site in Oregon 
were included to evaluate non-urban influence, and the Trinity River 
in Texas was also examined as a non-deicing reference site in an 
urban area. Second, adequate data availability for modeling was neces
sary. Most sites had 200 or more chloride observations and 20 or more 
years of record with no significant gaps in data collection (i.e., larger 
than 5 years), and sample representation during all seasons throughout 
the water quahty record (Table St). The exceptions include five sites that 
had between 151 and 194 observations. and one site that had a 6-yr gap. 
These sites were included to maintain adequate geographic representa
tion of sites (Table Sl ). Sites located within or just downstream from 
large lakes or impoundments were omitted. A continuous record of 
streamflow data concurrent with the chloride record was required at 
the selected site or at a nearby site on the same stream. Sites selected in 
the Milwaukee metropolitan area were chosen from a dense network of 
available sites in an effort to adequately represent changes in the Milwau
kee, Menomonee. and Kinnickinnic Rivers. 

22. Data sources 

Chloride data were obtained from the Milwaukee Metropolitan 
Sewerage District (MMSD), the Wisconsin Department of Natural Re
sources (WDNR), and the Water Quality Portal (WQ portal; http:// 
www.waterqualitydata.us/}, which includes data from the USGS Na
tional Water Information System (NWIS) and EPA STOrage and RETriev
al Data Warehouse (STORET). Coordinate bounding boxes were used to 
query the WQPortal to locate streams in metropolitan areas of primarily 
the northern U.S. with sufficient data ( Fig. I). Where data from different 
sources overlapped at common sites, data were combined except for 
one site where data from one of the sources were not considered valu• 
able due to many duplicate data points and data differences that called 
into question analytical results. 

If available, streamflow data from the uses National Water Informa
tion System (http:/iwaterdata.usgs.gov/ nwis) were retrieved from the 
same location where chloride samples were collected; otherwise, data 
from a nearby location(s) on the same stream were scaled by drainage 
area to estimate streamflow at the chloride sampling location. In two 
cases, there were data gaps in streamflow that were estimated using 
an ordinary least squares regression with streamflow data from a near
by site (Meno 70th, R2 = 0.65; Milw Cedarburg, R2 = 0.95). 

Road salt sales data were compiled from an annual reporting of His
torical Statistics for Mineral and Material Commodities in the United 
States (Kelly and Matos, 2013) and used as a proxy for assessing overall 
road salt applications in the studied watersheds. Road salt sales were 
used in place of actual application numbers due to the complicated na
ture of gathering road salt application data from all municipalities and 
private applicators on the scale of this s tudy. 

Daily snowfall data for eight weather stations in the U.S. were re
trieved from the National Climate Data Center (http://www.ncdc.noaa. 
gov/cdo-webt) for evaluation of snowfall changes throughout the 
study period (Table S2). Stations were chosen based on proximity of 
chloride study sites and availability of data during the study period. 

Land cover composition and other watershed characteristics were de
termined from several published GIS datasets and provided in Table 1. 
and methods are described in Supplemental Information. 

2.3. Data analysis 

Data analysis included water quality trend modeling, graphical 
analysis of trends. and exploration of modeling results in comparison 
to land use, the USEPA water quality criterion, and road salt sales in 
the U.S. 
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Land cover category 

- Water 

- Urban, open space and low 
intensity (s 49'14 Impervious) --D -
Urban, medium and high 
intensity (;, 50% impervious) 

Forest, shrubland, herbaceous, and other 

Agriculture 

Wetland 

Watershed boundary for downstream-most site 

Subwatershed boundary 

o Sampling site 

Menomonee 
River 

Base composited from lnsUtuto National de EstadisUca Geograrra e lnlormatita-, The Atlas of Canada, and U.S. Geological Surwy North Ameocan Alla. -
Polilieal Boundaries. 1:10,000.000. 2006: U.S. Geological Survey National Land Cover Oalabase 2006, 30-metei resolution, 2011; U.S. Environmental 
Protection Agency and U.S. Geological Survey National Hydrography Dataset Plus (modified). 1 :100.000. 2005. Albers Equal Atea Conic USGS CONUS 
Projeclion, referenced to North American Datum of 1983. 

Fig. 1. Study 1ite locations and watershed characteristics. 

2.3.1. Rationale for water quality modeling rechnique 
Chloride concentrations in streams have the potential to vary de

pending on several factors that all arise from the nature of the contam
ination sources, transport characteristics, and hydrologic characteristics 
of a given watershed. Considerations when attempting to understand 
these influential factors are very similar to those outlined previously 
describing potentially influential factors in stream nutrient concentra
tions and fluxes (Hirsch et al., 2010). The primary considerations are 
as follows: As urban development continues, sources of non point pollu
tion such as road salt application tend to increase as well, so it is logical 
to expect chloride concentrations in streams to change with time. Given 
that road salt is applied only during cold-weather periods, seasonal 
differences in chloride concentrations are also expected. The nature of 
road salt transport to surface waters causes chloride concentrations to 
change with streamflow. For example, when road salt melts ice and 
snow during periods oflow streamflow, stream chloride concentrations 
can become very high, but when road salt runoff periods are coincident 
with high-streamflow periods resulting from snowmelt or rainfall 
events, chloride concentrations are likely to be lower due to the larger 
amounts of water available to dilute the road salt. 

Long-term changes in chloride concentrations from road salt can fol
low a variety or temporal patterns responding to factors such as: the 
rate of urban development. changes in road salt application practices, 
long-term storage and release processes from large water bodies and 
groundwater, and changing climate conditions, Othe r major sources 

include treated wastewater as well as fertilizer and livestock, with 
other minor sources also contributing (l<elly et al.. 201 2b). These influ
ences led to the use of WRIDS, a data analysis technique that can de
scribe long-term change in a flexible manner (not simply as linear or 
quadratic time trends) and account for the seasonal- and streamflow
related dependencies which may, themselves, be changing over a peri
od of many years or decades (Hirsch et al., 201 0}. The WRTDS analysis 
used here is implemented within the EGRET package (Hirsch and De 
Cicco, 2014) in the R statistical language (R Development Core Team. 
2008). 

2.3.2. Modeling water quality changes 
The WRIDS method is based on weighted linear regression to esti

mate daily concentration throughout time, discharge (streamflow}, 
and seasonal dimensions of the data used to calibrate the model. For 
any given estimation point in the data domain (where the point is de
fined by year. season and streamflow J the model gives increased weight 
to values similar in time, streamflow, and season to the estimation 
point. For example, concentrations of samples collected in year two of 
a sample period will have little influence on model estimates for year 
10, concentrations or samples collected during low flow periods will 
have little influence on model estimates for high flow, and concentra
tions of samples collected during summer will have little influence on 
model estimates for winter periods. Weighting for proximity of the 
estimation point to the observed data by time ( the time distance), 
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Tab1~1 
Watershed characteristics or study sites. 

Metropolitan Drainage Percent land cover in 2006 Percen1 land cover in 1992' 

Site name Slate Area Short Name area (km2
) Urban' Agricu1rural' forest/ :g Impervious• Urban Agriculcural Forest/ 

other' other 

Milwaukee River at Pioneer Rd near WI Milwaukee Milw Cedarburg 1555 11.0 56.2 32.8 2.9 9.6 58.5 31.9 
Cedarbucg 

Milwaukee River at Brown Deer Rd WI Milwaukee Mi1w Brown Deer 1674 12.7 54.9 32.4 3.4 II.I 57.4 31.5 
Milwaukee River at Estabrook Park WI Milwaukee Milw 1785 17.5 51.4 31.0 5.6 16.0 53.9 30.1 
Milwaukee River at Wells S1 WI Milwaukee MilwWells 1808 18.5 50.8 30.7 6.3 17.0 53.3 29.8 
Milwaukee River at Jones Island al WI Milwaukee Milwjones 2240 29.2 43.8 27.0 11.3 27.1 46.7 26.2 

Mouth a1 Milwaukee 
Menomonee River at County Line WI Milwaukee Meno County 79 30.1 46.2 23.7 l0.0 24.5 53.0 22.4 

Road 
Menomonee River al 127th St WI Milwaukee Meno 127th 153 52.0 28.5 19.4 11.8 43.0 37.7 19.3 
Menomonee River al Hampton Ave WI Milwaukee Meno Hampton 211 51.0 29.6 19.4 18.6 43.3 37,7 19.0 
Menomonee River at 70th St Bridge WI Milwaukee Meno 701h 318 65.1 20.0 14.9 24.7 59.4 26.1 14.5 

at Wauwa1osa 
Menomonee River at 25th SI WI Milwaukee Meno251h 355 68.6 17.9 13.5 27.9 63.S 23.4 13.1 
Kinnickinnic River at S 27th St WI Milwaukee KK 27th 45 99.0 0.0 1.0 49.8 98.8 0.4 0.8 
Kinnickinnic River at S 7th St WI Milwaukee KK 7th 53 98.2 0.0 1.8 50.3 98. l 0.4 1.5 
Kinnickinnic River at I st St WI Milwaukee KK 1st 63 98.5 0.0 1.5 50.5 98.4 0.3 1.3 
Kinnickinnic River at Jones Island WI Milwaukee KKJones 69 98.0 0.0 2,0 51.6 97.8 0.3 1.9 

ferry 
Root River at Racine. WI WI Racine Root 480 29.8 52.7 17,4 10.0 26.0 52.8 21.2 
Peshtigo River a1 Peshtigo, WI WI Rural Peshtigo 2872 4.3 15.5 80.3 0.4 4.6 14.3 81.1 
Oconto River near Oconto. WI WI Rural Oconto 2473 4.9 21.8 73.4 0.5 5.2 21.2 73.6 
Sheboygan River at Sheboygan. WI WI Rural Sheboygan 1103 8.1 64.7 27.2 2.2 7.7 66.6 25.7 
Rock River at Afton, WI WI Janesville Rock 8661 11.3 65.6 23.1 3.2 10.0 66.7 23.3 
Willamette River at Portland. OR OR Rural Willamette 28,967 7.3 20.4 72.2 2.6 6.9 20.6 72.4 
Des Plaines River at Riverside, JL IL Chicago Des Plaines 1643 63.8 18.8 17.4 27.5 60,0 22.0 18.0 
Fox River al Algonquin. IL IL Chicago fox 3601 24.8 45.2 30.0 7.0 21.8 47.3 31.0 
Poplar Creek at Elgin. IL IL Chicago Poplar 92 67.9 7.5 24.6 26.5 62.0 15.0 22.9 
Cherry Creek al Denver, CO co Denver Cher,y 1063 21.7 0.6 77.7 6.9 15.9 0.7 83.4 
Clinton River at Moravian Drive at Ml Detroit Clinton 1937 52,3 19.9 27.8 20.0 49.7 23.0 27.3 

Ml. Clemens, Ml 
Cuyahoga River at Independence, OH OH Cleveland Cuyahoga 1836 39.8 17.4 42.8 10.9 34.1 20.7 45.3 
Schuylkill River at Philadelphia, PA PA Philadelphia Schuylkill 4888 24.2 29.7 46.1 6.4 18.6 39.1 42.3 
Palllltent River near Bowie. MD MD Columbia Patuxent 906 31.9 26.4 41.8 8.7 20.0 44.1 35.9 
Potomac River al Chain Bridge, al DC Washington. DC Potomac 29,967 10.1 29.6 60.3 2.1 8.3 32.1 59.6 

Washington. DC 
Trinity River below Dallas, TX TI( Dallas Trinity 16,224 22,3 14.4 63.3 7.9 19.3 15.8 64.9 

• Watershed urban. agriculture, and forest/other percentages for 2006 were determined rrom the National Lmd Cover Database 2006 Land Cover dataset ( f ry <"I aL 2011 ). 
~ Watershed impervious percentages for 2006 were determined rrom the National Land Cover Database 2006 Percent Developed Imperviousness dataset {F1y 1/1 ~I .. 201 I). 
' Watershed urban. agliculcure. and rorest{other percentages ror 1992 were determined rrom the Nat,onal Land Cover Database 1992!'200I Retrotit Land Cover Change dataset (Fry et al.. 

1009). 

stream flow ( the discharged istance ). and season r the seasonal distance) 
are assigned using a tricube weight function with half-window widths 
of 10 years, 2 natural log units, and 0.5 years in the time, streamflow. 
and seasonal dimensions respectively. These values were chosen after 
experimentation of the smallest values that did not cause unrealistic os
cillations. The overall weight on any given observation is the product of 
the three weights. Estimation by the WRTDS model was performed 
using measured chloride and corresponding daily streamflow values. 
This tool has not previously been used to examine chloride trends. but 
applications using WRTDS have primarily been used for examination 
of nutrients (Hirsch er al.. 2010: Medalieet al., 2012: Green et al .. 2014). 

2.3.3. Examination of water quality changes 
One type of output produced using WRTDS for each of the study 

locations was graphics showing estimated concentrations for three 
levels ofstreamflow (the 10. 50. and 90 percentile points on the daily 
streamflow frequency distribution), four seasons of the year (centered 
on February 15 (winter], May 15 (spring], August 15 (summer], and 
November 15 (fall)), and each year of the period of record. Another 
type of output is a contour plot of the differences in estimated chloride 
concentration between the years 1981 and 2010 as a function oftime
of-year and streamflow. WRTDS was also used to compute flow
normalized annual chloride concentrations over the period of record. 
Flow-normalization is a technique that removes the effect of year-to-

year variations in streamflow (but not seasonal variations) on average 
chloride concentrations ( Hir.ch e t al., 20 I 0). 

Linear regression was used to explore the response of flow
normalized annual chloride concentrations as well as the number of in
dividual days that these concentrations exceeded the USEPA water 
quality [exceedance days) to the percent of urban land cover in the 
watershed. Linear temporal regression was also used to compare the 
change in national road salt sales in the U.S. to the change in urban 
land cover in the northern U.S. to coincide with the location of most 
road salt sales in the U.S. The calculation of expected number of exceed
ance days was determined using logistic regression based on the output 
of the WRTDS model for the two periods 1990- 1994 and 2006-2010. 
These dates were chosen based on the inclusion of at least 20 years, 
while minimizing the number of sites that had to be excluded due to 
missing data. The non-deicing reference site (Trinity River) and seiche
affected sites (Milw Jones, KK 1st, KK Jones) were not used in these anal
yses. The period of record did not have sufficient data between 1990 and 
2011 for the Clinton, Cuyahoga, and Fox River, so these sites were not in
cluded in these analyses. Dates for the Schuylkill and Des Plaines Rivers 
did not match perfectly, but were near enough to provide an estimate 
for the later time period. The WRTDS method has been extended here 
to estimate the daily probability of exceedance of a threshold. Because 
the WRTDS model provides a conditional mean and conditional variance 
of concentration for each day as a function of streamflow, time of year, 
and year (trend) it is possible to compute a conditional probability of 
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exceedance of the threshold under the assumption that the conditional 
distribution of concentration is log-normal. Using these results from all 
of the sites, logistic regressions were fit for each of the two 5-year time pe
riods. These logistic regression models estimate the daily probability of 
exceedance at a site as a function the square root of the percent of the wa
tershed that was urbanized during that ti me period. The number of pre
dicted exceedances per year was then determined by summing these 
probabilities for the year. These calculations were implemented in R 
using the betareg function. Pseudo R-squared values for both models 
were approximately 0.83. 

3. Results 

Three major watersheds cover the bulk of the Milwaukee metro
politan area: the Milwaukee River, the Menomonee River, and the 
Kinnickinnic River. These three watersheds have all experienced in
creased chloride concentrations from 1980 to 2010 during winter, 
spring, summer, and fall (Fig. 2). The greatest increases in chloride 
concentrations were in watersheds with the greatest urban land 
cover percentage. Concentrations for the Milwaukee study sites 
were greatest in the Kinnickinnic River followed by the Menomonee 
River and then the Milwaukee River ( drainage areas of 45, 355, and 
1808 km2• with 99, 68.6. and 18.5% urban land cover respectively). 

In addition, chloride concentrations increased with decreasing 
stream flow for all three of these watersheds in each of the four sea
sons. The mean chloride concentration in the Milwaukee River exceeded 
140 mg/1 during winter low flow periods and was approaching 100 mg/1 
during summer low-flow periods toward the end of the study period. 
Mean chloride concentrations in the Menomonee and Kinnickinnic Rivers 
exceeded the USEPA chronic water quality criteria of 230 mg/1 during the 
winter and spring at all three flow rates in the latter years of the study, 
and exceeded 100 mg/L during summer and fall periods at all three 
streamflow rates toward the end of the study duration. 

Similar four-season graphs illustrating streamflow dependency for 
all remaining study sites except those impacted by backwater influ
ences from Lake Michigan (hereafter referred to as seiche) are provided 
in the supporting information (Figs. S 1-S25 ). Chloride concentrations 
also increased over all four seasons and decreased with streamflow at 
all of these additional sites except three with a few notable exceptions: 
Chloride concentrations at the Peshtigo River had increasing trends over 
the course of the study period, but concentrations did not increase with 
decreasing flow: concentrations were relatively constant in the Willam
ette River. Both of these sites have primarily forested land cover and lit
tle urban influence. With these watershed conditions, there is likely to 

be low road salt application and this is confirmed by very low chloride 
concentrations ( less than 10 mg/L). Chloride concentrations in the 
Kinnickinnic River at 7th St. did not vary substantially with flow, but 
did have a slightly increasing relation with increasing streamflow 
during winter due to samples with high concentrations during high 
flow periods in the winter. Changes in concentrations with respect to 
streamflow at the southern urban reference site (Trinity River) were 
not consistent through the study period. 

The change in concentration over time at three different locations 
within the Milwaukee River watershed is another illustration of increas
ing road salt effect with urban land cover. These three monitoring sites 
increased in downstream order from 11% to 17.5% to 18.5% urban land 
cover (Fig. 3, top to bottom panels, respectively; NLCD 2006 (Fry et al., 
2011 J). Even with these relatively minor differences in urban land 
cover, the effect on chloride concentration changes from 1981 to 2010 
is apparent in the Milwaukee River with the Wells St. results indicating 
higher concentrations during winter than the two upstream sites. The 
greatest increase in chloride concentrations occurred during winter 
low-flow periods at all three sites, with greater changes as urban influ
ence in the watershed increased. Although the greatest concentration 
increase was seen during these low flow winter events, substantial in
creases in chloride concentration also occurred during higher flow pe
riods and extended throughout the year. 

Flow-normalized concentrations estimated from 1980 to 2010 for 30 
selected sites on 19 streams indicated that concentrations increased for 
the majority of the sites ( Fig. 4 ). For the more urban watersheds. in
creases in concentration were greatest in winter periods, but summer 
periods also experienced increasing chloride concentrations. For the 
less urban watersheds, there were increasing trends over time (winter 
and summer slopes were similar) and the concentrations during winter 
were greater than or similar to concentrations during the summer. The 
magnitude of chloride concentrations as well as the slope of concentra
tion change increased as the impervious land cover in the watershed 
increased. For example, the highest chloride concentrations and the 
greatest change [increase) in chloride concentration over this time pe-

riod were sites with the highest degree of impervious area including 
those in Milwaukee. Chicago, Detroit, Cleveland, and Racine metropoli
tan areas (Fig. 4, top three rows, Table 1 ). Chloride concentrations gen
erally decreased with decreasing impervious area in the bottom four 
rows of Fig. 4. The two exceptions are the sites in Portland (Willamette 
River) and Dallas (Trinity River) which show little or no trend in chlo
ride concentration over the study period. Land cover in the Willamette 
River had 72% forest and natural area in the watershed, road salt was 
not commonly used in Oregon during the study period, and the climate 

Milwaukee River @ Wells St Menomonee River @ 25th St Kinnickinnic River @ S 27th St 
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fig. l. Contour map or the change in chloride concentration by streamOow and time of 
year between 1981 and 2010 on the Milwaukee River. Sites are ordered From top to bot• 
tom with increasing urban land cover in the watershed. The color legend indicates change 
in concentration in mg/I.. 

in the Trinity River is warm enough that road salt application is not 
common. 

Notable differences were observed among sites with low watershed 
imperviousness in the Midwest U.S. (Rock River: Milwaukee River at 
Cedarburg. which is upstream rrom the Milwaukee metropolitan area: 
and the Sheboygan River) versus those outside or the Midwest (Potomac 
and Willamette Rivers). 

Sites with low imperviousness in the Midwest have higher chloride 
concentrations, when compared with sites in other areas of the countiy. 
Sites with low imperviousness in these different regions also show no
table differences in non-urban land cover types: whereas the Midwest 
sites have large proportions or agricultural land, sites in other regions 
were dominated by forest and natural areas (Table I ). Concentrations 
at seiche-affected sites on the Milwaukee and Kinnickinnic Rivers also 
increased, but the magnitude of these trends was typically muted in 
comparison with upstream, non-seiche affected sites. Chloride concen
trations were lower at study sites with the lowest percent impervious 
watersheds (less than 0.5%), but increasing trends were still apparent 
in winter and summer seasons. 

Flow-normalized chloride concentration estimates from the WRTDS 
model were compared with urban land cover in the contributing water
shed as 5-yr means for 1990-1994 and 2006-2010 ( fig. 5-A). There was 
a linear relation between mean concentration and percent urban land 
cover for both time periods, but regression slopes indicated a change 
in this relation over time with slopes for these regression equations in
dicating an increase in chloride concentration of 2.9 and 5.8 mg/l/% 
urban land cover for the 1990-94 and 2006-10 time periods respective
ly. Concentrations from 2006 to 2010 were approximately double the 
concentrations for 1990-1994 for the same percentage of urban land 
cover. 

The logistic models for the probability or water quality criteria ex
ceedance as a function of the square root of the percent or urban land 
cover in the watershed were significantly different ( p < 0.001 ) between 
the two periods ( 1990-1994 and 2006-2010; Fig. 5-B}. For a watershed 
with 25% urban area, the expected number of days exceeding 230 mg/l 
per year increased from 5 to 14, and for a watershed with 90% urban 
area, it increased rrom 95 to 231 days per year. An expected value or 
17 days exceeding 230 mg/l per year decreased from 50% to 29% 
urban land cover, and an expected value or 95 exceedance days per 

year decreased from 95% to 63% urban land cover. About 29% or sites 
studied exceeded the concentration for the USEPA chronic water quality 
criteria of230 mg/l by an average of more than 100 individual days per 
year during 2006-2011. All regression slopes in Fig. 5 were significant 
with p < 0.001, and R2 values for all regressions ranged between 0.83 
and 0.99. Slopes were signi licantly different in each of the analyses rep
resented in Fig. 5 ( p < 0.001 for panels A and Band p < 0.05 for panel C),. 

Beginning in 1987 and ending in 2010, road salt sales in the U.S. in
creased at an average rate of 3.9%/yr, and urban land cover in the north
ern part or the U.S. increased at a rate of 2.8%/yr ( Fig. 5-C). These trends 
indicate that road salt usage increased at a rare 40% greater than the in
crease in urban land cover in the northern U.S. during this period. 

4. Discussion 

4.1. Temporal trends and relation with land use 

Results of the present research indicate that chloride concentrations 
increased with time in most streams studied in the northern U.S. through
out the study period. While there were trends present in streams with 
watersheds dominated by urban, agriculture, and forest/natural areas 
alike, there was a clear increase in concentration as urban land cover 
(and impervious surfaces) in the watershed increased. 

The concentration increase in watersheds with relatively small 
amounts of urban land use may be influenced by road salt, but may 
also be a result of other sources such as agricultural runoff which is an
other potentially important source of chlorides in rural watersheds 
(Mullaney et al.. 2009). Still, the greater winter concentrations suggest 
that road salt was an important factor in observed trends in the rural 
watersheds. In contrast with the Midwest sites, which are more highly 
developed for agriculture, requiring a more extensive road network, 
the Potomac and Willamette River watersheds have larger percent for
est and natural areas (60% and 72% respectively). A detailed watershed
specific investigation would be needed to better understand relative 
contributions in these rural sites. 

The rate of chloride concentration increase outpaced that of urbani
zation for this study, so urban land cover information alone cannot ac
count for these chloride trends. This changing relation of chloride with 
urban land cover over time (Fig. 3•AJ may be attributed to several po
tential factors. First, it is possible that more salt was applied per unit 
urban area during the latter portion of the study period than during 
the early portion. This appears likely given that road salt sales in the 
northern U.S. outpaced the rate of increase in urban land cover by 40% 
during the study period (Fig. 5·C). More salt could be applied per unit 
area due to three primary reasons: 1) the application rate could have 
increased as an attempt to maintain more ice-free conditions: 2) the 
density of impervious area per unit urban area could have increased. 
thereby increasing the need for road salt, or 3) the difference in weather 
conditions between the early and latter portions of the study could have 
warranted different application rates. 

Second, the baseline concentrations have been increasing over time 
due to continued road salt input to the shallow groundwater system and 
inability of the system to recover to true background concentrations be
fore the next deicing season begins. The result is an increase in baseline 
concentrations from shallow groundwater discharge to the stream dur
ing low flow, as indicated by increasing summer concentrations. Since 
baseline concentrations increased with time over the course or the 
study, less additional road salt runoff was needed to reach concentra
tions of concern in the later years of the study than in the early years, ef
fectively changing the slope or the chloride to urban land cover relation. 
With baseline concentrations governed by groundwater discharges in 
many instances, this finding is consistent with other research that has 
observed elevated chloride concentrations in groundwater which has 
caused elevated stream concentrations (Kelly, 2008; Eyles et al., 2013). 

To explore the possibility or changing weather patterns as potential 
explanation of increased salt application, snowfall data were examined 
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for nine National Weather Seivice monitoring stations ranging geograph
ically from Washington, D.C, to Denver, Colorado (Table S2. supporting 
information). For each station, the average total annual snowfall and the 
average annual number of individual days with snow exceeding 20 mm 
were computed as a measure of potential for road salt application. An in
crease in the annual number of days with snow exceeding 20 mm was ob
served at five stations. and a decrease was obseived at four stations. An 
increase in annual snowfall was obseived at six stations, and a decrease 
was observed at three stations. These data indicated a potentially mixed 
influence of weather on road salt applications among chloride monitoring 
sites. Given that 23 of the 30 stream sites were located in the Midwest, the 
result that data from all four weather stations in the Midwest had in
creased annual snowfall (average increase of 16%) and days with greater 
than 20 mm of snow ( average increase of 13%) indicated a potential for 
road salt application increase due to snowfall conditions. In contrast, 
two of four weather stations in the eastern part of the country had de
creased an nu al snowfall ( average overall decrease of 1 t:ll and three of 
four weather stations had decreased days with greater than 20 mm of 
snow (average overall decrease of23%) indicating a potential for road 
salt application decrease due to snowfall conditions. Snowfall (annual 
depth and days with greater than 20 mm) in Denver, Colorado decreased 
by more than 40%. Despite the mixed trends in snow records, stream chlo• 
ride concentrations increased in each of these three areas of the countiy. 
suggesting that increasing baseline concentrations and possible increas
ing application rates due to factors other than snow cover contribute to 
the changing relation of chloride with urban land cover over time. Since 
weather patterns and road salt application methods are locally variable, 
it would be valuable to extend this study in future research by examining 
the overall concentrations and the baseline concentrations with respect to 
precipitation and total salt application on an individual watershed basis. 

Given the increasing road salt sales per unit area of urban land cover 
in the U.S., the increasing baseline chloride concentrations during sum
mer periods, and the difference in snow conditions. it appears multiple 
factors could plausibly be contributors to the changing relation between 
average chloride concentrations and urban land cover within the 
watershed. 

42. Seasonality 

Increasing chloride trends were present all year. including seasons 
that do not require deicer application: however, the highest concentra
tions occurred during winter periods. A similar year-round influence 
has been noted multiple times in previous research (Wllliams et al, 
2000; Kelly. 2008; Perera et al .. 2013). This non-deicing season effect 
has been attributed to salt infiltrating into the shallow groundwater sys
tem thereby serving as a "reservoir" of salt that is slowly discharged into 
streams as baseflow. Relatively slow travel times in the shallow ground
water system could account for the time lag between deicer applica
tions and eventual discharge into the stream. 

4.3. Streamflow dependency 

Chloride concentrations commonly increased with decreasing 
streamflow throughout all seasons of the year in most streams studied. 
The same relation has previously been obseived in streams of Illinois 
(Kelly et al., 2010) and Toronto (Meriano et al., 2009). This behavior 
can be explained primarily by the factors that govern hydrology 
throughout the year. During cold-weather months. road salt applica
tions occur during many types of precipitation events. These include a 
gradient of precipitation forms ranging from purely snowfall events to 
mixed rainfall and snowfall events to purely rainfall events when freez
ing temperatures are expected. Precipitation with very little or no liquid 
precipitation provide little dilution of road salt as it melts snow and ice 
and eventually drains to nearby streams. These are also low-flow pe
riods, so the stream itself provides little dilution. The combination of 
these two factors results in high chloride concentrations in the streams. 

Conversely, during deicing events with greater quantities of liquid pre
cipitation, more dilution of the road salt is provided directly from the 
precipitation. In addition, when snow is present on the ground. melting 
is enhanced by contact with rainfall, streamflow is elevated, and dilu
tion potential in the stream is greater. These high-dilution events stlll 
have elevated chloride concentrations. but not as high as the low
dilution events. 

During non-deicing months, chloride concentrations also decreased 
with increasing streamflow. Precipitation events again serve to dilute 
chloride concentrations more than those during low-flow periods that 
are dominated by groundwater discharge, which is a substantial source 
of chloride during the non-deicing months. 

4.4. Comparison to aquatic toxicity benchmarks 

Elevated chloride concentrations resulting from road sa It application 
and runoff in watersheds have potential impacts on aquatic organisms 
(U.S. Environmental Protection Agency. 1988: Environment Canada. 
2001 ). Increasing trends over time have resulted in increasing 
exceedances of concentrations that are likely to be harmful to aquat
ic life. The current research indicates that the relation between urban 
land cover and the number of daily exceedances of the USEPA chronic 
water quality criteria concentration of 230 mg/1 has changed during the 
study period ( Fig. 5 ). The number of exceedances for a particular percent 
of urban land cover was greater during the latter portion of the study as 
compared to the early portion of the study. As described above for in
creasing concentrations. an increase in road salt application rates over 
time, an increase in the baseline concentrations as indicated by summer 
chloride trends, and changes in snowfall are likely causes of the increased 
water quality criterion exceedance rate. 

Previous research has indicated that degradation of biological integ
rity is evident beginning below 1% impervious area (Stepenuck et al .. 
2002;Culfneyetal.. 2010: King et al.. 2010). Results from the present re
search are consistent with these findings as chloride concentrations 
began to increase as soon as urban land cover was present. and concen
trations exceeded the chronic water quality criterion beginning at 
approximately 10% impervious area (approximately 25% urban land 
cover: nble 1, Fig. 5 ). A review of road salt effects conducted by Envi
ronment Canada concluded that high concentrations of chloride may 
have immediate or long-term effects on ecosystem populations and 
that lower concentrations may have adverse effects on community 
structure. diversity. and productivity (Environment Canada. 2001 ). 
Studies reviewed for this Environment Canada effort found that some 
of the biological components affected included densities of bacteria 
and algae, drift of stream benthic invertebrates. as well as diversity 
and community structure of aquatic invertebrates (Evans and Frick, 
2001 ). Other work has determined that elevated chloride concentra
tions can also influence reproduction of aquatic organisms (Bcggel 
and Geist. 20 I 5 ). All of this information is primarily based on direct in
fluence from chloride exposures, but indirect exposures caused by mo
bilization of heavy metals may also have impacts on aquatic organisms 
(Amrhein et al.. 1992; B:ickstrom et al.. 2004; Nelson et al. 2009). These 
chloride influences are yet another stressor in addition to those com
monly thought to impact biological integrity of urban streams such as 
hydraulic and hydrologic factors, degraded water quality from point 
and non-point source runoff, and altered habitat and stream channels 
(Walsh et al., 2005; Steuer et al., 201 O). 

The multi-season impacts presented in this research suggest the pos
sibility of extended-duration, high-concentration exposure to chloride in 
urban streams of the northern U5. This possibility appears credible given 
that extended-duration ( multiple months}. high-concentration expo
sures to chlorides have previously been documented in urban streams re
ceiving road salt runoff ( Corsi et al., 20 IO; Baldwin et al. 201 2; Ke!Jy et al., 
2012b ). Further work to define concentration-duration relations is war
ranted given that the current USEPA chronic water quality criterion is de
signed for a 4-day exposure period, and it appears that exposures have 
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potential to be much longer than 4 days. Longer-duration exposures may 
result in additional impacts on the full life-cycle of aquatic organisms that 
may not be evident with common evaluation methods. 

4.5. Salt management and alternatives 

The nature of salt presence in environmental waters makes this issue 
very difficult to address with common stormwater management prac
tices that rely most commonly on settling or filtration of particulate 
matter (Waschbusch, 1999; Greb et al., 2000; Horwarich et al.. 2011 ). 
Since salt dissolves readily in water. these types of management prac
tices will not remove salt from runoff. The only reliable way to reduce 
the impact of road salt on receiving streams is to reduce applications. 
There are a host of techniques that have been identified and document
ed for reduction of road salt application. For example, many municipal
ities have salt management plans that include a strategy for minimizing 
road salt usage. Some of these practices include training programs for 
most effective use, pre-wetting of granular salt to maximize salt retention 
on paved surfaces, applicators that are calibrated and vary by ground
speed, anti-icing that reduces bonding between snow and pavement 
and makes plowing more effective, and more efficient predictions of 
icing conditions to inform deicing activities (l<ramberger and Zerovnik, 
2008; Fay et al., 2013). In addition, there are a number of alternative 
chemicals that have been used. These alternative chemicals commonly 
include other chloride-containing salts such as magnesium chloride or 
calcium chloride, organic salts such as calcium magnesium acetate, potas
sium acetate, or sodium acetate, different variations of salt brines, and 
organic deicers such as glycols. Unfortunately, none of these options 
are without potential environmental impact as well. All of these al
ternative deicers have varying degrees of associated aquatic toxicity 
(Environment Canada. 2001 ). In addition, organic chemicals used as 
deicers have an additional impact from increased biochemical oxy
gen demand (Corsi et al., 2012) and excessive biofilm growth 
( Mericas et al., 2014 ). Still, road salt is more common than the alter
natives due to the performance effectiveness and relatively low cost 
compared to alternatives. 

5. Conclusions 

The U.S. is an urbanizing nation, and with increasing development, 
previous data and results from this research indicate that road salt ap
plications. chloride concentrations, and resulting adverse impacts on 
aquatic organisms in streams are likely to increase along with urban 
development. This research indicates that chloride concentrations in 
urban streams of the northern U.S. and resulting water quality criteria 
exceedances have increased at a greater rate than the rate of urban 
development. In addition, elevated chloride concentrations in these 
streams through all seasons have implications on long-term exposures 
to chloride for aquatic organisms. Results of this research provide veri
fication that chloride concentrations in urban streams continue to in
crease, influencing the potential for aquatic life in affected streams. 
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Appendix A. Supplementary data 

Methods for the determination of land cover and other watershed 
characteristics, characteristics of water quality and associated streamflow 
sites (Table S 1 ). snowfall information at nine National Weather Service 
Stations (Table S2). WRTDS modeling results during the periods 
from 1990 to 1994 and 2006 to 2010 for winter and summer periods 
(Table S3 ). This material is available free of charge via the Internet at 
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INTERGOVERNMENTAL AGREEMENT BETWEEN 
THE ILLINOIS STATE TOLL HIGHWAY AUTHORITY 

AND 
THE CITY OF WOOD DALE 

FOR 
CHLORIDE OFFSET PROGRAM 

This INTERGOVERNMENTAL AGREEMENT ("AGREEMENT") is entered 
into this \ ?jn-l day of :Jul'l6 , 2017, by and between The Illinois State Toll 
Highway Authority, an instrumentality and administrative agency of the State of Illinois, 
hereinafter called the "ILLINOIS TOLLWAY", and The City of Wood Dale, a municipal 
corporation of the State of Illinois, hereinafter called the "CITY", individually referred to 
as "PARTY", and collectively referred to as "PARTIES". 

WITNESS ETH: 
WHEREAS, the ILLINOIS TOLLWAY in order to facilitate the free flow of 

traffic and ensure safety to the motoring public, intends to improve the existing Elgin 
O'Hare Expressway, extend the expressway from its eastern terminus at Rohlwing Road 
(Illinois Route 53) to O'Hare International Airport (ORD) to be known entirely as Illinois 
Route 390, and construct the Western Access connecting the Jane Addams Memorial 
Tollway (1-90) with the Tri-State Tollway (I-294) (hereinafter sometimes referred to as 
the Elgin O'Hare Western Access "EOWA"), and included in multiple ILLINOIS 
TOLLWAY construction contracts. The ILLINOIS TOLLWAY will implement, operate 
and maintain the mainline improvements as tolled facilities (hereinafter sometimes 
referred to as "Toll Highway"); and 

WHEREAS. highway de-icing practices during winter months commonly use de
icing salts to provide for safe vehicular travel and winter maintenance for the EOWA will 
require the use of chlorides; and 

WHEREAS, studies acknowledged the potential for the addition of chloride 
concentrations in area streams and as the EOWA project is advancing in implementation, 
permits for Section 404 and Section 401 of the Clean Water Act (CWA) have been 
secured from the United States Army Corp of Engineers (USACE) and the Illinois 
Environmental Protection Agency (IEPA); and 

WHEREAS, conditions established within the ILLINOIS TOLLWAY's CWA 
Section 401 permit require the implementation of a "Chloride Offset Program" 
(hereinafter called the "PROGRAM") to mitigate for increased chloride loading in the 
Total Maximum Daily Loading (TMDL) watersheds throughout the EOWA project area; 
and 
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WHEREAS, a Memorandum of Understanding (MOU) between the ILLINOIS 
TOLLWAY and DuPage River Salt Creek Workgroup (DRSCW) was executed October 
31, 2013 to outline the PROGRAM, which is attached hereto as "Exhibit A" and 
incorporated by reference; and 

WHEREAS, per the MOU, it was agreed that the entirety of the offset will occur 
within the impacted areas and be tailored to individual receiving stream segments to the. 
maximum extent possible. As such, local watershed communities and agencies 
participating in the PROGRAM will be responsible for winter operations on the land 
surfaces that drain to those segments and are herein referred to as "TIER 1 
COMMUNITY" or ''TIER I COMMUNITIES"; and 

WHEREAS, the CITY has been identified as a TIER 1 COMMUNITY and has, 
in coordination with the DRSCW, conducted a review of their snow and ice operations in 
an effort to identify areas of operational improvements relating to efficiency gains in 
winter chloride usage, and per the CITY'S review, it is believed that an effective 
reduction in chloride usage can be attained, as part of the PROGRAM through the 
upgrading of equipment utilized for winter operations by the CITY; and 

WHEREAS, the PARTIES mutually agree to review winter operation policies and 
procedures and work in coordination with the DRSCW to monitor the administration and 
progress of the PROGRAM; and 

WHEREAS, the ILLINOIS TOLLWAY by virtue of its powers as set forth in the 
"Toll Highway Act," 605 ILCS 10/1 et seq. is authorized to enter into this 
AGREEMENT; and 

WHEREAS, the CITY by virtue of its powers as set forth in the "Illinois 
Municipal Code," 65 ILCS 5/1-1-1 et seq. is authorized to enter into this AGREEMENT; 
and 

WHEREAS, a cooperative Intergovernmental Agreement is appropriate and such 
an Agreement is authorized by Article VII, Section 10 of the Illinois Constitution and the 
"Intergovernmental Cooperation Act", 5 ILCS 220/1 et seq. 

WHEREAS for recording purposes this AGREEMENT shall be known as 
#004685. 

NOW, THEREFORE, in consideration of the aforementioned recitals and the 
mutual covenants contained herein, the PARTIES hereto agree to the following summary 
of the responsibilities and participation of each PARTY in the implementation of the 
PROGRAM. 

2 
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I. PURPOSE and SCOPE 

A. The PROGRAM established a projected increase over existing conditions or 
baseline for the EOWA of 3,888 tons of salt per year, per a baseline 39.7 tons/lane 
mile/year application rate. The goal of the offset program will be to reduce salt 
usage in roadway applications in the project related watersheds by the amount of 
the increase (3,888 tons per year) plus a margin of safety of 25 percent or a total 
reduction of 4,860 tons per year. 

B. The ILLINOIS TOLLWAY, as part of the PROGRAM, has established a rate 
reduction goal of20% from the EOWA's established baseline salt application rate 
of 39.7 tons/lane mile/year, thereby accounting for 972 tons per year of the 4,860 
tons per year of salt required to be reduced, as part of the PROGRAM. 

C. The CITY, as part of the PROGRAM and per this AGREEMENT, has established 
a rate reduction goal of 17 .5% from its established baseline application salt 
application rate of 12.3 tons/lane mile/year, thereby accounting for 204 tons per 
year of the 4,860 tons per year of salt required to be reduced, as part of the 
PROGRAM. 

D. Both structural and non-structural practices will comprise the PROGRAM to 
provide the needed improvements in water quality but it is understood that offset 
reductions can only be accounted for through non~structural practices. 

II. STRUCTURAL BEST MANAGEMENT PRACTICES 

A. Grass swales, bio-swales, infiltration basins, and other designs will be 
incorporated by the ILLINOIS TOLLWAY into the EOWA projects in order to 
minimize the effects of roadway runoff and improve the quality ofroadway runoff 
discharged to receiving waters and/or nearby wetlands. 

III. NON-STRUCTURAL BEST MANAGEMENT PRACTICES 

A. A salt reduction goal has been established by the ILLINOIS TOLLWAY and 
DRSCW for the PROGRAM through the analysis of existing conditions, existing 
practices in the affected watersheds, and planned highway improvements. Offsets 
will include both the adoption of salt reduction strategies implemented by the 
ILLINOIS TOLLWAY and providing salt application data to DRSCW, including 
but not limited to their application rates for each lane mile, as well as financial 
and other support to other mutually agreed upon partners. 

3 
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B. The ILLINOIS TOLLWAY recognizes that meeting the objectives of the Total 
Maximum Daily Loads ("TMDL's") will require reductions in area chloride 
loading above those set out in the PROGRAM and agrees to review its practices 
at an agency wide scale and to actively partner with the DRSCW, its members or 
successors, in working for PROGRAM area chloride reductions beyond the life of 
the PROGRAM with the goal of meeting the applicable water quality standard. 

IV. RESPONSIBILITIES 

A. Pursuant to EXHIBIT A, a guideline for monitoring and reporting chloride offsets 
has been established. Both PARTIES agree that the requirements embodied in 
Clean Water Act Section 401 certification(s) or Section 404 or NPDES permit(s), 
are the sole responsibility of the ILLINOIS TOLLWAY, and that the CITY is not 
responsible in any way for the ILLINOIS TOLLWAY's failure to comply with 
such requirements. 

B. The CITY shall provide the ILLINOIS TOLLWAY a summary raw data report 
that includes the following data for the most recent winter season for a.minimum 
of five consecutive winter seasons, post equipment purchase and installation; 1) 
total lane miles maintained, 2) actual road salt usage in tons per lane mile, 3) 
baseline road salt usage in tons per lane mile, 4) target road salt usage in tons per 
lane mile, 5) total winter season precipitation events requiring deicing efforts, 6) 
average precipitation in inches of snow, ice and liquid form of winter season 
precipitation per precipitation event, 7) duration of each operator deicing 
efficiency training session and number of operators attending, 8) new equipment 
installation and new practices implemented and identification and practices 
planned and 9) the completed DRSCW's Winter Public Agency Deicing 
Questionnaire. 

C. The PARTIES agree that the PROGRAM may require several years of monitoring 
and reporting from PROGRAM partners. 

D. The PARTIES will develop and maintain a guidance document for the 
PROGRAM which will at minimum detail the methods for calculating the build 
scenario non-PROGRAM increase, the needed offset, BMP's the monitoring 
PROGRAM and reporting baseline requirements. The document will be updated 
by agreement between the PARTIES as the PROGRAM advances. 

V. DELIVERABLES 

A. The deliverables will be transmitted to the ILLINOIS TOLLWAY, by the CITY 
and include written reports documenting, as defined in Article IV, Paragraph B. of 
this AGREE'MENT by June 1st pertaining to the preceding winter season. 

4 
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B. The ILLINOIS TOLLWAY maintains its responsibility to remain compliant with 
the "Clean Water Act" as determined and administered by the IEPA. 

VI. FINANCIAL 

A. The ILLINOIS TOLLWAY as sponsor of the PROGRAM will compensate the 
CITY as outlined in this AGREEMENT and included in the CITY's Request for 
Equipment and Training "PROPOSAL". 

B. The purchase of equipment identified within the ClTY's PROPOSAL, as part of 
the PROGRAM shall be reimbursed by the ILLINOIS TOLLWAY to the CITY. 

C. The CITY will be paid based upon its invoice(s) which shall include detailed 
receipts of purchased items in substantial conformance with the Budget included 
in the CITY's PROPOSAL. 

D. The CITY shall certify in writing, upon presentation of each invoice hereunder, 
that items as invoiced have been actually purchased and installed and that the 
CITY is in fact complying with all other provisions of this AGREEMENT. 
Invoicing shall be sufficiently itemized to permit the ILLINOIS TOLLWAY or its 
consultant(s) or cooperating governmental unit(s) to verify performance of the 
work so invoiced. 

E. It is mutually agreed that the estimated cost to the ILLINOIS TOLLWAY shall 
not exceed $139,500 for the term of this AGREEMENT through' five consecutive 
winter seasons, beginning with the first winter season in which purchased 
equipment has been utilized and use data has been provided to the ILLINOIS 
TOLLWAY. 

VII. GENERAL PROVISIONS 

A. It is understood and agreed that this is an AGREEMENT between the City of 
Wood Dale and the Illinois State Toll Highway Authority. 

B. All equipment proposed for purchase and installation, shall be done so prior to the 
2018/2019 winter season but efforts will be made for purchases and installations 
to occur prior to the 20l7/2018 winter season. 

C. The term of this AGREEMENT shall extend through five consecutive winter 
seasons in which purchased equipment has been utilized and use data has been 
provided to the ILLINOIS TOLLWAY. 

5 
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D. PARTIES agree to collaborate in effort to fulfill applicable goals of the 
PROGRAM as established in Section IV. of EXHIBIT A. Should the PARTIES 
mutually agree that the CITY did not operate in a manner demonstrating intent 
achieve the goal reduction of 17.5% in a PROGRAM year, the ILLINOIS 
TOLLWAY shall provide written notice to the CITY identifying delinquencies of 
agreed upon practices. Should the PARTIES mutually agree that the CITY did 
not operate in a manner in which to achieve the goal reduction of 17 .5% for a 
second year during the term of this AGREEMENT, the ILLINOIS TOLLWAY 
and shall provide written notice to the CITY identifying delinquencies of agreed 
upon practices and the CITY shall provide reimbursement to the ILLINOIS 
TOLLWAY for all payments made by the ILLINOIS TOLLWAY associated with 
this agreement within 90 days of CITY's receipt of the notice. 

E. Equipment purchased under this AGREEMENT by the ILLINOIS TOLLWAY on 
behalf of the CITY becomes the property and responsibility of the CITY and the 
CITY shall indemnify, hold hannless and defend the ILLINOIS TOLLWAY, its 
officials, directors, officers, employees, and agents from and against all liability, 
claims, suits, demands, proceedings and action, including costs, fees and expense 
of defense, arising from, growing out of, or related to, any loss, damage, injury, 
death, or loss or damage to property resulting from, or connected with, the 
CITY's negligent or willful acts, errors or omissions in its performance under this 
AGREEMENT, including, but not limited to, use of the equipment described 
herein. The CITY expressly acknowledges that the ILLINOIS TOLLWAY, 
through provision of funding, training, and certification under this 
AGREEMENT, is not intended to be a joint employer of the CITY's employees 
and agents and does not excerpt control over such persons in their use of the 
equipment that is the subject of this AGREEMENT. 

F. It is understood and agreed that this AGREEMENT constitutes the complete and 
exclusive statement of the agreement of the PARTIES relative to the subject 
matter hereof and supersedes all previous oral and written proposals, negotiations, 
representations or understandings concerning such subject matter. 

G. This AGREEMENT may be executed in two (2) or more counterparts, each of 
which shall be deemed an original and all of which shall be deemed one and the 
same instrument. 

H. Under penalties of perjury, the CITY certifies that its correct Federal Tax 
Identification number is 36-6008547 and it is doing business as a governmental 
entity, whose mailing address is The City of Wood Dale, 404 No1th Wood Dale 
Road, Wood Date, Illinois 60143. 

I. The PARTIES agree to maintain books and records related to the performance of 
this AGREEMENT and necessary to support amounts charged to the ILLINOIS 
TOLLWAY and/or any of the PARTIES under the AGREEMENT for a minimum 
of five (S) years from the last action on the AGREEMENT. The PARTIES 
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further agree to cooperate fully with any audit and to make its books and records, 
and books and records within its custody or control available to the Illinois 
Attorney General, the Illinois Auditor General, the ILLINOIS TOLLWAY 
Inspector General, the ILLINOIS TOLLWAY Department of Internal Audit, the 
ILLINOIS TOLLWAY or any other governmental agency or agent thereof that is 
authorized to audit or inspect such books and records. 

J. The introductory recitals included at the beginning of this AGREEMENT are 
agreed to and incorporated into this AGREEMENT. 

(This section intentionally left blank.) 
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MEMORANDUM OF UNDERSTANDING 
BETWEEN 

THE ILLINOIS STATE TOLL HIGHWAY AUTHORITY 
AND 

THE DUPAGE RIVER SALT CREEK WORKGROUP 
FOR 

CHLORIDE OFFSET PROGRAM 

This MEMORANDUM OF UNDERSTANDING (hereinafter referred to as the 
"MOU") is entered into this _d(d-day of 4/l:fdl>ewr-AD, 2013, by and between 
THE ILLINOIS STATE TOLL HIGHWAY AUTHORITY, an instrumentality wtd 
administrative agency of the State of Illinois, hereinafter called the "TOLLWAY", and 
THE DUPAGE RIVER SALT CREEK WORK.GROUP, a group of local watershed 
stakeholders which include sanitary districts, municipalities. counties, forest preserve 
districts, state and federal agencies, and private environmental organizations of the State 
of Illinois, hereinafter called the "DRSCW'♦• individually referred to as "PARTY", and 
collectively referred to as "PARTIES". 

WITNESS ETH: 

WHEREAS, the TOLLWAY recently approved a l S year Capitol Program, 
"Move Illinois; The Jllinoi.v Tollway Driving the Future," which includes improving the 
Jane Addams Memorial Tollway (l-90) (hereinafter sometimes referred to as the "Toll 
Highway"). by reconstructing and widening from the John F. Kennedy Expressway to 
interstate Route 39. The contemplated improvements are substantially included in 
multiple TOLLWAY construction contracts; and 

WHEREAS, the TOLLWAY intends to improve the Elgin O'Hare Expressway, 
extending the expressway from its eastern terminus at Rohlwing Road (Illinois Route 53) 
to O'Hare International Airport (ORD) and constructing the Western Access connecting 
the Jane Addams Memorial Tollway (l-90) with the Tri~State Tollway (I-294) 
(hereinafter sometimes referred to as the Elgin O'Hare Western Access "EOWAn), and 
included in multiple TOLLWAY construction contruct(s). The TOLLWAY wiJI 
implement, operate and maintain the mainline improvements as tolled facilities 
(hel'einafler sometimes reterred to as the "Toll Highway"); and 

WHEREAS, because the projects are in such close proximity, strategies for some 
aspects of environmental mitigation (i.e., water quality enhancements) are being 
considered collectively by the PARTIES, where feasible and practicable; and 

WHEREAS, highway de-icing practices during winter months commonly use de
icing salts to provide for safe vehicular travel and winter maintenance for 1-90 and the 
EOW A will require the use of salts; and 
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WHEREAS, studies acknowledged the potential for the addition of chloride 
concentrations in area streams and as the 1-90 and EOW A projects are advancing to 
implementation, applications for Section 404 and Section 401 pennits have been 
submitted to the United States Army Corp of Engineers (USACE) and the Illinois 
Environmental Protection Agency (lEPA); and 

WHEREAS, the enhancement of water quality has been the focus of the DRSCW 
for many years, and the TOLLWAY in an effort to have the "Cleanest and Greenest" 
program possible is requesting that a partnership be developed between the PARTIES 
hereto, and a collaboration with pennitting agencies, to achieve chloride offsets and 
reductions to enhance the water quality throughout the DRSCW's water-sheds affected 
by 1-90 and the EOWA; and 

WHEREAS, the waterways receiving stonn water and snowmelt runoff from the 
1-90 nnd EOWA are on the IEPA's Section 303D List of impaired waters and thus require 
at a minimum no net increase in chlorides as defined in the "Clean Water Act"; and 

WHEREAS, this MOU, for recording purposes shaU be known as 002013-22, 
executed in duplicate, and has been prepared to outline the general understanding 
between the DRSCW and the TOLLWAY with regard to determine and establish their 
respective responsibilities toward a proposed "Chloride Offset Program" (hereinafter 
referred to as the "PROGRAM") and also serve as a basis for developing 
Intergovernmental Agreements with local watershed communities and agencies in the 
impacted area; and 

WHEREAS the PARTIES agree that the entirety of the offset will occur with the 
impacted areos and be tailored to individual receiving stream segments to the maximum 
extent possible. As such local watershed communities and agencies participating in the 
PROGRAM will be responsible for winter operations on the land surfaces that drain to 
those segments and are herein referred to as "Tier 1 Communities"; 

NOW, THEREFORE, in consideration of the aforementioned recitals and the 
mutual covenants contained herein, the ·PARTIES hereto agree to the following summary 
of the responsibilities and participation of each PARTY in the implementation of the 
PROGRAM. 

I. GOAL 

A. The goal of the PROGRAM is to offset the increased chloride loadings from 1-90 
and the EOWA by affecting reductions in the use of winter de-icing salts from 
existing conditions. The TOLLWAY will reduce chloride applications in a 
quantifiable manner in support of the 401 Water Quality Certification process for 
1-90 and the EOW A projects and of local municipalities National Pollutant 
Discharge Elimination System Municipal Separate Stonn Sewer System 
c••NPDES MS4") permit requirements. 
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B. The intent is lo establish a partnership between the TOLLWAY and governmental 
bodies to achieve the chloride loading offset. 

C. 111e partners will endeavor to achieve the offsets in communities straddling and or 
upstream of the l-90 and EOWA, but the TOLLWAY wiH expand beyond that 
area if needed to achieve the otlset amounts. 

D. Both structwal and non-structural practices will comprise the PROGRAM to 
provide the needed improvements in water quality. 

II. STRUCTURAL BEST MANAGEMENT PRACTICES 

A. Grass swales, bio-swales, infiltration basins, etc. will be incorporated by 
TOLLWAY into the 1-90 and EOWA projects in order to minimize the effects of 
roadway runoff and improve the quality of roadway runoff discharged to 
receiving waters and/or nearby wetlands. 

Ill. NON.STRUCTURAL BEST MANAGEMENT PRACTICES 

A. A salt reduction goal will be established by the TOLLWAY and DRSCW for the 
PROGRAM through further analysis of existing conditions, existing practices in 
the affected watersheds, and planned highway improvements. Offsets will 
include the adoption of salt reduction strategies ( enhanced training, improved 
materials use, equipment upgrades), implemented by both the TOLLWAY and the 
Tier 1 communities. All participants will provide documentation on their salt 
application rates per lane mile, application totals, calibration logs and details on 
tinw1cial and other support tu utber mutually agreed upon partners. 

B. The TOLLWAY recognizes that meeting the objectives of the Total Maximum 
Daily Loads ("TMDL's") will require reductions in area chloride loading above 
those set out in the PROORAM and agrees to review its practices at an agency 
wide scale and to actively partner with the DRSCW, its members or successors, in 
working for PROGRAM area chloride reductions beyond the life of the 
PROGRAM with the goal of meeting the applicable water quality standard. 

IV. TOLLWAY AND DRSCW RESPONSIBILITIES 

A. Both PARTIES agree that the requirements embodied in Clean Water Act Section 
401 certitication(s) or Section 404 or NPDES permit(s), are the sole responsibility 
of the TOLLWAY, and that the DRSCW or participating agencies cannot be held 
liable in any way for failure to comply with such requirements. 

B. The DRSCW will endeavor to unify stakeholders in the project areas with the 
common goal of improving chloride water quality. It is recognized that 
participating communities are voluntary agents and neither they nor the DRSCW 
can be held liable in any way for failure to co1laboratc in the plan. 

3 
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C. The DRSCW will determine the baseline conditions through appropriate studies 
with stakeholders and other environmental evaluation which shall include 
sampling and analyses, as well as flow evaluation. 

D. The DRSCW will determine the opportunities for improving de-icing practices 
through surveys end interviews with stakeholders. 

E. The DRSCW and the TOLLWAY will set priorities, tracking offset progress, and 
the timeframe for achievement with concurrence from the lEPA. 

F. The TOLLWAY will provide ongoing financial assistance supporting capital 
investments of alternative de-icing methods potentially for municipalities and 
agencies that are participating in the PROGRAM until such time as the 
PROGRAM objectives are met. 

G. The TOLLWAY with the DRSCW's technical assistance will establish training 
and certifications for operators that wou Id enhance awareness of best practices for 
snow and ice management operations. 

H. 'lll.e TO LL WAY with the DRSCW will establish data sites/sources for weather 
data and other information helpful in managing roadway de~icing. 

I. The DRSCW with the support of the TOLLWAY wiU conduct long term 
monitoring that records salt usage and stream conditions. Evaluation of future 
operating conditions will be compared to baseline conditions. 

J. The TOLL \VAY and the DRSCW will report annually by July 1 ' t to the IEPA the 
resulting efforts and success of the PROGRAM on an annual basis beginning in 
July of 2014. Success will be measured primarily by the application rate and 
totals reported with consideration given to the ambient monitoring system. 

K. The TOLLWAY and the DRSCW will collaborate to put in place an ambient 
monitoring system that will be part of the PROGRAM monitoring and evaluation, 
and will document pre and post PROGRAM chloride conditions in the receiving 
streams. A monitoring plan will be developed through input from both PARTJES 
with the intent of conducting stream monitoring on Addison Creek, Salt Creek 
mainstcm, Spring Brook., Meacham Creek and West Branch mainstem. The pre 
and post conditions will be synthesi:zed in a report and submitted to lEPA on an 
annual basis along ·with other reporting data. The system would assist in 
evaluating the success of the PROGRAM in meeting the TMLD's goals and will 
be funded wholly by the TOLLWAY. 

L. The PARTIES agree that the PROGRAM may require several years of monitoring 
and reporting from PROGRAM partners. 
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M. The PARTIES will develop and maintain a guidance document' for the 
PROGRAM which will at minimum detail the methods for calculating the bui1d 
scenario non-PROGRAM inctease, the needed offset, BMP's the monitoring 
PROGRAM and reporting baseline requirements. The document will be updated 
by agreement between the PARTIES as the PROGRAM advances. 

V. INTERGOVERNMENTAL AGREEMENTS 

A. The TOLLWAY shall use its best efforts to enter into Intergovernmental 
Agreements prepnred by the TOLLWAY and Tier l communities based upon this 
MOU to further determine and establish respective responsibilities toward 
financial partnerships, information sharing, and training. 

B. These Intergovernmental Agreements shall not relieve the TOLLWAY of their 
responsibility to comply with the "Clean Water Act" as determined and enforced 
bythelEPA. 

VI. FINANCIAL 

A. The TOLLWAY will support financial partnerships through an Intergovernmental 
Agreement requiring cost sharing with a local partner as defined by the 
PROGRAM. 

B. Project requests to the TOLLWAY will be subject to DRSCW and TOLLWAY 
approvals, to cost effectively promote salt usage reduction. 

VII. TERMS OF THE MOU 

A. The term of this MOU shall extend until such time that the PROGRAM offset has 
been achieved reductions have been demonstrated for a minimum of three (3) 
years. Either PARTY shall have the right to terminate this MOU at any time by 
providing at least ninety (90) days written notice to the other party in the event 
either PARTY breaches the terms and conditions of this MOU. At the end of the 
ugrcemcnt period this document may be renewed by the mutual consent of the 
PARTIES. 

(This space intentionally left blank) 
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lN WITNESS THEREOF, the PARTIES have entered into this MOU as of the date 
written below. 

THE DUPAGE RIVER SALT CREEK WORKGROUP 

By: [l_-lJJL Attest: 
David Gorman, President 

~tu~ 
LO .. 30-(!,, 

Dute: 10 - 1-D- 1 3 (Please Print Name) 

._....,u,.:\_,OJS STATE TOLL HIGHWAY AUTHORITY 

Date: f ~ ~, \ \'~ 
\ l 

Approved as to Form and Constitutionality 

AC.. {O 
hn, Assistant Attorney General, State of Illinois 

JMR_MOU_DuPaga Rlvar Salt Creek Workgroup_l-90 & EOWA 
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November 4, 2013 

Mr. Stephen McCracken 
DuPage River Salt Creek Workgroup 
The Conservation Foundation 
10 S. 404 Knoch Knolls 
Naperville, IL 60565 

The Illlnoi$ Tollwoy 
Z100 OgdenA.1111nu11 
Downers Grove, Rlinols 60515-1703 
Phone:630/241-6800 
Fax: 630/Ul-6100 
TTY: 630/2'1-6896 

Re: Memorandum of Understanding between the The llllnols State Toll Highway Authority 
and the DuPage Rlver Salt Creek Workgroup for Chloride Offset Program. 

Dear Mr. McCracken: 

Enclosed please find one (1) fully executed Memorandum of Understanding between the 
Illinois State Toll Highway Authority and The DuPage River Salt Creek Workgroup for 
Chloride Offset Program on 1-90 and the Elgin O'Hare Western Access. 

Very truly yours, 

Tiffany I. Bohn 
Assistant Attorney General 

TIB:mw 
Enclosure 
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JJ'n1mois A 1o11way 
THE ILLINOIS STATE TOLL HIGHWAY AUTHORITY 

TO: Eileen Cosgriff, CIS 

FROM: 

DATE: 

Tiffany I. Bohn, Assistant Attorney General ({!) 

November 4, 2013 

SUBJECT: Memorandum of Understanding between The DuPage River Salt Creek 
WorlqJroup and The Illinois State Toll Highway Authority for Chloride Offset 
Program. · 

Attached please find one (1) fully executed original Memorandum of Understanding 
between the DuPage River Salt Creek Workgroup and the Illinois State Toll Highway Authority 
Chloride Offset Program. 

This ·document is transmitted to your attention for the Department's records. 

This Memorandum of Understanding does not require a Board Resolution. 

TlB:mw 
Attachment 

cc: V.Avila 
T. Bohn 
K.Kell 
P. Kovacs 
D. Manetti 
M. Molliconi 
P.Pearn 

J. Romano 
S. Talaber 
B.Wagner 
V.Yee 
G.Zimmer 
R.Zucchero 
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·•:i.J 

c:.,. 1 

Staff Training 

Purchase of 2.5 Ton 
Dump with sling host 
for v-box and anti
icing 

Total 

Concentrated small group 
training on interpreting 
weather forecasts, developing 
site specific storm 
management plans, and 
reconfiguring operations plans 
from updated forecasts. 
This will allow the City to I $139,500.00 
expand it's anti-icing program 
to cover the entire City and 
the V-Box would serve the 
industrial thus decreasing 
current number of passes 
required for salting creating 
less waste. 

$139_1_500.00 

Cumulative 17.5% 

170,500.00 Cumulative 17.5% 

$1781_500 Cumulative 17 .5% 

Budgeted Item: 
Would be 
implemented this 
winter. 

Budgeted Item for FY 
18: Truck would be 
ordered as soon as 
confirmation of grant 
is received. 

This process is inter-dependent; one missing link will stop the effectiveness that the organizations involved are looking to accomplish. 

Request $139,500.00; City investment $178,500.00 

In the event that costs for equipment and training exceed the funds granted the City of Wood Dale, the City of Wood Dale will offset costs to the 

extent that City funds have available. 

Average total salt use (2013-2014 to 2015-2016) 1,166 tons. 
Average annual use per street mile {1,166 /95 = 12.3 tons per lane mile annual 
Estimated Average Total Reduction is 17.5% or 204 tons 
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Basin Lane 
Miles 

Salt Creek Main Stem 52.2 

Addison Creek 9.4 

Bensenville Ditch 18.2 

Willow Creek 15.2 

Basin 

Annual Load 17.5% reduction reduction 
Target 

642.06 112.3605 667.2 

115.62 20.2335 207.2 

223.86 39.1755 228.8 

186.96 32.718 980 
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05/25/17 6.3/2 

RESOLUTION NO. 21286 

Background 

It is in the best interest of the fllinois State Toll Highway Authority (the 
"Tollway") to enter into an Intergovernmental Agreement with the City of Wood 

Dale in connection with the construction of Illinois Route 390. In order to remain 
compliant with guidelines established by the 111inois Environmental Protection 
Agency, the Tollway and the DuPage River Salt Creek Workgroup (DRSCW) 
established a Chloride Offset Program to minimize chloride usage and enhance 
water quality throughout the DRSCW's water-sheds affected by Illinois Route 390. 
The Program is being implemented through partnerships with municipalities within 
the impacted areas by providing training to identify potential operational 
improvements, and the upgrading of equipment utilized for winter operations. The 
City of Wood Dale is an impacted municipality and requests the lllinois Tollway 
participate in the cost of providing training and purchasing upgraded equipment. 
The total estimated cost to the Tollway is ri.ot to exceed $139.500. 

Resolution 

The Chief Engineering Officer and the Acting General Counsel are 
authorized to negotiate and prepare an lntergovemmental Agreement between the 
Illinois State Tollway 'ghway Autholity and the City of Wood Dale in 

substantially the for tached to this Resolution. The Chaim1an or the Executive 
Director is autho · ~d o exeq.1te said agreement and the Chief Financial Officer is 

authorized to i ue an-ants in payment thereof. 
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INTERGOVERNMENTAL AGREEMENT BETWEEN 
THE ILLINOIS STATE TOLL HIGHWAY AUTHORITY 

AND 
THE VILLAGE OF BENSENVILLE 

FOR 
CHLORIDE OFFSET PROGRAM 

This INTERGOVERNMENTAL AGREEMENT ("AGREEMENT") is entered 
into this 2b ~day of S'utJ E , 2017, by and between The Illinois State Toll 
Highway Authority, an instrumentality and administrative agency of the State of Illinois, 
hereinafter called the "ILLINOIS TOLLWAY", and The Village of Bensenville, a 
municipal corporation of the State of Illinois, hereinafter called the "VILLAGE", 
individually referred to as "PARTY", and collectively referred to as "PARTIBS". 

WITNESSETH: 
WHEREAS, the ILLINOIS TOLLWAY in order to facilitate the free flow of 

traffic and ensure safety to the motoring public, intends to improve the existing Elgin 
O'Hare Expressway, extend the expressway from its eastern terminus at Rohlwing Road 
(Illinois Route 53) to O'Hare lntemational Airport (ORD) to be known entirely as Illinois 
Route 390, and construct the Western Access connecting the Jane Addams Memorial 
Tollway (I-90) with the Tri-State Tollway (I-294) (hereinafter sometimes refen-ed to as 
the Elgin O'Hare Western Access "EOWA"), and included in multiple ILLINOIS 
TOLLWAY construction contracts. The ILLINOIS TOLLWAY will implement, operate 
and maintain the mainline improvements as tolled facilities (hereinafter sometimes 
referred to as 11Toll Highway"); and 

WHEREAS, highway de-icing practices during winter months commonly use de
icing salts to provide for safe vehicular travel and winter maintenance for the EOW A will 
require the use of chlorides; and 

WHEREAS, studies acknowledged the potential for the addition of chloride 
concentrations in area streams and as the EOW A project is advancing in implementation, 
permits for Section 404 and Section 401 of the Clean Water Act (CWA) have been 
secured from the United States Army Corp of Engineers (USACE) and the Illinois 
Environmental Protection Agency (IEPA); and 

WHEREAS, conditions established within the ILLINOIS TOLLWAY's CWA 
Section 401 pennit require the implementation of a "Chloride Offset Program" 
(hereinafter called the "PROGRAM") to mitigate for increased chloride loading in the 
Total Maximum Daily Loading (TMDL) watersheds throughout the EOWA project area; 
and 

l 
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WHEREAS, a Memorandum of Understanding (MOU) between the ILLINOIS 
TOLLWAY and DuPage River Salt Creek Workgroup (DRSCW) was executed October 
31, 2013 to outline the PROGRAM, which is attached hereto as "Exhibit A" and 
incorporated by reference; and 

WHEREAS, per the MOU, it was agreed that the entirety of the offset will occur 
within the impacted areas and be tailored to individual receiving stream segments to the 
maximum extent possible. As such, local watershed communities and agencies 
participating in the PROGRAM will be responsible for winter operations on the land 
surfaces that drain to those segments and are herein referred to as "TIER 1 
COMMUNITY" or "TIER 1 COMMUNITIES"; and 

WHEREAS, the VILLAGE has been identified as a TIER 1 COMMUNITY and 
has, in coordination with the DRSCW, conducted a review of their snow and ice 
operations in an effort to identify areas of operational improvements relating to efficiency 
gains in winter chloride usage, and per the VILLAGE'S review, it is believed that an 
effective reduction in chloride usage can be attained, as part of the PROGRAM through 
the upgrading of equipment utilized for winter operations by the VILLAGE; and 

WHEREAS, the PARTIES mutually agree to review winter operation policies and 
procedures and work in coordination with the DRSCW to monitor the administration and 
progress of the PROGRAM; and 

WHEREAS, the ILLINOIS TOLLWAY by virtue of its powers as set forth in the 
"Toll Highway Act," 605 ILCS 10/1 et seq. is authorized to enter into this 
AGREEMENT~ and 

WHEREAS, the VILLAGE by virtue of its powers as set forth in the "Illinois 
Municipal Code," 65 ILCS 5/1-1-1 et seq. is authorized to enter into this AGREEMENT~ 
and 

WHEREAS, a cooperative Intergovemmental Agreement is appropriate and such 
an Agreement is authorized by Article VII, Section 10 of the Illinois Constitution and the 
"Intergovernmental Cooperation Act", 5 ILCS 220/1 et seq. 

WHEREAS for recording purposes this AGREEMENT shall be known as 
#004686. 

NOW, THEREFORE, in consideration of the aforementioned recitals and the 
mutual covenants contained herein, the PARTIES hereto agree to the following summary 
of the responsibilities and paiticipation of each PARTY in the implementation of the 
PROGRAM. 

2 
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I. PURPOSE and SCOPE 

A. The PROGRAM established a projected increase over existing conditions or 
baseline for the EOWA of3,888 tons of salt per year, per a baseline 39.7 tons/lane 
mile/year application rate. The goal of the offset program will be to reduce salt 
usage in roadway applications in the project related watersheds by the amount of 
the increase (3,888 tons per year) plus a margin of safety of 25 percent or a total 
reduction of 4,860 tons per year. 

B. The ILLINOIS TOLLWAY, as part of the PROGRAM, has established a rate 
reduction goal of20% from the EOWA's established baseline salt application rate 
of 39.7 tons/lane mile/year, thereby accounting for 972 tons per year of the 4,860 
tons per year of salt required to be reduced, as part of the PROGRAM. 

C. The VILLAGE, as part of the PROGRAM and per this AGREEMENT, has 
established a rate reduction goal of 17.5% from its established baseline 
application salt application rate of 12.3 tons/lane mile/year, thereby accounting 
for 204 tons per year of the 4,860 tons per year of salt required to be reduced, as 
part of the PROGRAM. 

D. Both structural and non-structural practices will comprise the PROGRAM to 
provide the needed improvements in water quality but it is understood that offset 
reductions can only be accounted for through non-structural practices. 

II. STRUCTURAL BEST MANAGEMENT PRACTICES 

A. Grass swales, bio-swales, infiltration basins, and other designs will be 
incorporated by the ILLINOIS TOLLWAY into the EOW A projects in order to 
minimize the effects of roadway runoff and improve the quality of roadway runoff 
discharged to receiving waters and/or nearby wetlands. 

III. NON-STRUCTURAL BEST MANAGEMENT PRACTICES 

A. A salt reduction goal has been established by the ILLINOIS TOLLWAY and 
DRSCW for the PROGRAM through the analysis of existing conditions, existing 
practices in the affected watersheds, and planned highway improvements. Offsets 
will include both the adoption of salt reduction strategies implemented by the 
ILLINOIS TOLLWAY and providing salt application data to DRSCW, including 
but not limited to their application rates for each lane mile, as well as financial 
and other support to other mutually agreed upon partners. 
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B. The ILLINOIS TOLLWAY recognizes that meeting the objectives of the Total 
Maximum Daily Loads ("TMDL's") will require reductions in area chloride 
loading above those set out in the PROGRAM and agrees to review its practices 
at an agency wide scale and to actively partner with the DRSCW, its members or 
successors, in working for PROGRAM area chloride reductions beyond the life of 
the PROGRAM with the goal of meeting the applicable water quality standard. 

IV. RESPONSIBILITIES 

A. Pursuant to EXHIBIT A, a guideline for monitoring and reporting chloride offsets 
has been established. Both PARTIES agree that the requirements embodied in 
Clean Water Act Section 401 certification(s) or Section 404 or NPDES pennit(s), 
are the sole responsibility of the ILLINOIS TOLLWAY, and that the VILLAGE 
is not responsible in any way for the ILLINOIS TOLLWAY's failure to comply 
with such requirements. 

B. The VILLAGE shall provide the ILLINOIS TOLLWAY a summary raw data 
report that includes the following data for the most recent winter season for a 
minimum of five consecutive winter seasons, post equipment pw-chase and 
installation; 1) total lane miles maintained, 2) actual road salt usage in tons per 
lane mile, 3) baseline road salt usage in tons per lane mile, 4) target road salt 
usage in tons per lane mile, 5) total winter season precipitation events requiring 
deicing efforts, 6) average precipitation in inches of snow, ice and liquid form of 
winter season precipitation per precipitation event, 7) duration of each operator 
deicing efficiency training session and number of operators attending, 8) new 
equipment installation and new practices implemented and identification and 
practices planned and 9) the completed DRSCW's Winter Public Agency Deicing 
Questionnaire. 

C. The PARTIES agree that the PROGRAM may require several years of monitoring 
and reporting from PROGRAM partners. 

D. The PARTIES will develop and maintain a guidance document for the 
PROGRAM which will at minimum detail the methods for calculating the build 
scenario non-PROGRAM increase, the needed offset, BMP's the monitoring 
PROGRAM and reporting baseline requirements. The document will be updated 
by agreement between the PARTIES as the PROGRAM advances. 

V. DELIVERABLES 

A. The deliverables will be transmitted to the ILLINOIS TOLLWAY, by the 
VILLAGE and include written reports docwnenting, as defined in Article IV, 
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Paragraph B. of this AGREEMENT by June 1st pertaining to the preceding winter 
season. 

B. The ILLINOIS TOLLWAY maintains its responsibility to remain compliant with 
the "Clean Water Act" as determined and administered by the IEPA. 

VI. FINANCIAL 

A. The ILLINOIS TOLLWAY as sponsor of the PROGRAM will compensate the 
VILLAGE as outlined in this AGREEMENT and included in the VILLAGE's 
Request for Equipment and Training "PROPOSAL". 

B. The purchase of equipment identified within the VILLAGE's PROPOSAL, as 
part of the PROGRAM shall be reimbursed by the ILLINOIS TOLLWAY to the 
VILLAGE. 

C. The VILLAGE will be paid based upon its invoice(s) which shall include detailed 
receipts of purchased items in substantial conformance with the Budget included 
in the VILLAGE's PROPOSAL. 

D. The VlLLAGE shall certify in wntmg, upon presentation of each invoice 
hereunder, that items as invoiced have been actually purchased and installed and 
that the VILLAGE is in fact complying with all other provisions of this 
AGREEMENT. Invoicing shall be sufficiently itemized to permit the ILLINOIS 
TOLLWAY or its consultant(s) or cooperating governmental unit(s) to verify 
perfonnance of the work so invoiced. 

E. It is mutually agreed that the estimated cost to the ILLINOIS TOLLWAY shall 
not exceed $367,000 for the term of this AGREEMENT through five consecutive 
winter seasons, beginning with the first winter season in which purchased 
equipment has been utilized and use data has been provided to the ILLINOIS 
TOLLWAY. 

VII. GENERAL PROVISIONS 

A. It is understood and agreed that this is an AGREEMENT between the VILLAGE 
of Bensenville and the Illinois State Toll Highway Authority. 

B. All equipment proposed for purchase and installation, shall be done so prior to the 
2018/2019 winter season but efforts will be made for purchases and installations 
to occur prior to the 2017/2018 winter season. 
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C. The term of this AGREEMENT shall extend through five consecutive winter 
seasons in which purchased equipment has been utilized and use data has been 
provided to the ILLINOIS TOLLWAY. 

D. PARTIES agree to collaborate in effort to fulfill applicable goals of the 
PROGRAM as established in Section IV. of EXHIBIT A. Should the PARTIES 
mutually agree that the VILLAGE did not operate in a manner demonstrating 
intent achieve the goal reduction of 17 .5% in a PROGRAM year, the ILLINOIS 
TOLLWAY shall provide written notice to the VILLAGE identifying 
delinquencies of agreed upon practices. Should the PARTIES mutually agree that 
the VILLAGE did not operate in a manner in which to achieve the goal reduction 
of 17.5% for a second year during the term of this AGREEMENT, the ILLINOIS 
TOLLWAY and shall provide written notice to the VILLAGE identifying 
delinquencies of agreed upon practices and the VILLAGE shall provide 
reimbursement to the ILLINOIS TOLLWAY for all payments made by the 
ILLINOIS TOLLWAY associated with this agreement within 90 days of 
VILLAGE's receipt of the notice. 

E. Equipment purchased under this AGREEMENT by the ILLffiOIS TOLLWAY on 
behalf of the VILLAGE becomes the property and responsibility of the 
VILLAGE and the VILLAGE shall indemnify, hold harmless and defend the 
ILLINOIS TOLLWAY, its officials, directors, officers, employees, and agents 
from and against all liability, claims, suits, demands, proceedings and action, 
including costs, fees and expense of defense, arising from, growing out of, or 
related to, any loss, damage, injury, death, or loss or damage to property resulting 
from, or connected with, the VILLAGE's negligent or willful acts, errors or 
omissions in its performance under this AGREEMENT, including, but not limited 
to, use of the equipment described herein. The VILLAGE expressly 
acknowledges that the ILLINOIS TOLLWAY, through provision of funding, 
training, and certification under this AGREEMENT, is not intended to be a joint 
employer of the VILLAGE's employees and agents and does not excerpt control 
over such persons in their use of the equipment that is the subject of this 
AGREE:rvtENT. 

F. It is understood and agreed that this AGREEMENT constitutes the complete and 
exclusive statement of the agreement of the PARTIES relative to the subject 
matter hereof and supersedes all previous oral and written proposals, negotiations, 
representations or understandings concerning such subject matter. 

G. This AGREEMENT may be executed in two (2) or more counterparts, each of 
which shall be deemed an original and all of which shall be deemed one and the 
same instrument. 

H. Under penalties of perjury, the VILLAGE certifies that its correct Federal Tax 
Identification number is 36-6005794 and it is doing business as a governmental 
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entity, whose mailing address is The Village of Bensenville, 12 S. Center Street, 
Bensenville, Illinois 60106. 

I. The PARTIES agree to maintain books and records related to the performance of 
this AGREEMENT and necessary to support amounts charged to the ILLINOIS 
TOLLWAY and/or any of the PARTIES under the AGREEMENT for a minimum 
of five (5) years from the last action on the AGREEMENT. The PARTIES 
further agree to cooperate fully with any audit and to make its books and records, 
and books and records within its custody or control available to the Illinois 
Attorney General, the Illinois Auditor General, the ILLINOIS TOLLWAY 
Inspector General, the ILLINOIS TOLLWAY Department of Internal Audit, the 
ILLINOIS TOLLWAY or any other governmental agency or agent thereof that is 
authorized to audit or inspect such books and records. 

J. The introductory recitals included at the beginning of this AGREEMENT are 
agreed to and incorporated into this AGREEMENT. 

(This section intentionally left blank) 
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05/25/17 6.3/3 

RESOLUTION NO. 21287 

Background 

It is in the best interest of the Illinois State Toll Highway Authority (the 
··Tollway") to enter into an Intergovernmental Agreement with the Village of 
Bensenville in connection with the constmction of Illinois Route 390. In order to 
remain compliant with gitidelines established by the Illinois Environmental 
Protection Agency, the Tollway and the DuPage River Salt Creek Workgroup 
(DRSCW) established a Chloride Offset Program to minimize chloride usage and 
enhance water quality throughout the DRSCW's water-sheds affected by Illinois 
Route 390. The Program is being implemented through pa1tnerships with 
municipalities within the impacted areas by providing training to identify potential 
operational improvements, and the upgrading of equipment utilized for winter 
operations. The Village of Bensenville is an impacted municipality and requests 
the Illinois Tollway participate in the cost of providing training and purchasing 
upgraded equipment. The total estimated cost to the Tollway is not to exceed 
$367,000. 

Resolution 

The Chief Engineering Officer and the Acting General Counsel are 
authorized to negotiate and prepare an Intergovernmental Agreement between the 
Illinois State Tollway · way Authority and the Village of Bensenville in 
substantially the fo · a,t ched to this Resolution. The Chairman or the Executive 

execute said agreement and the Chief Financial Officer is 
·rants in payment thereof. 

an 
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_M_E_ M_O_ R_A_N_ D_U_M ______________________ _ 

Elgin O'Hare Western Access and 1-90 East Widening and 
Reconstruction: A Framework for Chloride Mitigation 

PREPARED FOR: 

PREPARED BY: 

DATE: 

Bryan Wagner/Illinois Tollway 

Larry Martin/CH2M HILL 
Mark Mittag/CH2M HILL 
Jim Huff/Huff and Huff 

March 10, 2014 

The Elgin O'Hare Western Access (EOWA) and 1-90 East Widening and Reconstruction projects (Projects) 
are major transportation investments in the Chicagoland area located generally west of O'Hare Airport. 
The projects span various watersheds (see Exhibit 1). Most all the watersheds have water quality 
impairments ranging from low dissolved oxygen to elevated levels of total suspended solids (TSS), heavy 
metals, and chlorides from winter road and parking lot deicing operations. Many streams do not meet the 
Illinois chloride water quality standard of 500 mg/l. Because the chloride standard is exceeded in several 
locations, the Illinois Environmental Protection Agency (IEPA) has established Total Maximum Daily Loads 
(TMDLs) for the West Branch DuPage River, Salt Creek, and Addison Creek. Higgins Creek has a TMDL 
study underway. The allowable chloride loads require that measures be implemented to achieve the load 
reductions, which will be realized with more efficient winter deicing practices. 

In December 2012 and February 2013, the Illinois Tollway submitted applications for Section 404 and 
Section 401 permits to the U.S. Army Corps of Engineers (USACE) and IEPA for the Projects. During the 
planning phases of the ProJects, and more recently during the permitting processes, water quality has 
been a topic repeatedly emphasized by regulatory agencies, environmental groups, and individuals. In 
recent meetings with the IEPA, the agency acknowledged that the planned stormwater best management 
practices (BMPs) for the Projects would adequately manage the quality of the roadway runoff for TSS and 
heavy metals. For streams impaired for chlorides, however, IEPA indicated that there will be no net 
increase in chlorides with the projects to ensure compliance with the applicable regulations. 

Program Organization 
In response to IEPA's directives, the Illinois Tollway has developed a program for salt reduction in the EOWA 
project area. The Illinois Tollway has resolved that for this program to be viable it requires collaboration and 
participation beyond the boundaries of the Illinois Tollway organization. The framework of this program 
involves a strategic alliance with the DuPage River Salt Creek Workgroup (DRSCW), other strategic watershed 
groups, and local units of government for advancing salt reduction in streams affected by the project. 
Moving forward, the Illinois Tollway will administer and manage the overall salt reduction program for the 
project with guidance and support from the DRSCW. The partnership with the DRSCW will be formalized with 
a Memorandum of Understanding (MOU). Working arrangements with local units of government will be 
formalized with the use of an Intergovernmental Agreement (IGA). IGA's will be established with 
communities that are directly adjacent to the EOWA project and would include Hanover Park, Schaumburg, 
Roselle, Itasca, Elk Grove Village, Wood Dale, Bensenville, Des Plaines, Mount Prospect, Franklin Park, City of 
Chicago, North Lake, and Elmhurst. IGA's would also be established with DuPage and Cook counties, and 
local townships. 

It is anticipated that the program duration will be permanent and will be a condition of the 401 Water 
Quality Certification. The program will be implemented in steps. The initial step involves developing the 
overall program, which is currently underway with the Illinois Tollway and the DRSCW planning the 
framework of the program that includes the following elements: 
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• Establishing baseline conditions (the starting point), 

• Developing salt reduction goals, enlisting the municipal partners, 

• Aligning the salt reducing practices that best fit community needs, 

• Establishing funding needs, 

• Developing training workshops, and 

• Developing a monitoring and reporting program to measure progress toward stated goals. 

The MOU with the DRSCW is be finalized by summer 2013. The IGA process with municipal partners will 
commence in the fall of 2013 and be completed by mid-2014. Funding levels required to finance the program 
are currently being developed. Program funding will come from a combination of Illinois Tollway, local 
communities, and other sources. It is anticipated that the !Illinois Tollway would contribute the majority 
share. Funding put forth by the Illinois Tollway would be distributed to the local units of government for 
equipment upgrades and would be administered through the IGA's. 

The major Investment in new salt reducing practices is expected in the early years of the program to 
maximize benefits to water quality. The goal is to have salt reducing practices in place in the east-west 
corridor (~10 mile section between Gary Avenue on the west to York Road on the east) prior to the opening 
of new pavement in late 2015. The completion of the east-west corridor is schedule for 2018, and the 
compfetion of the Western Access is scheduled for 2025. 

Program reporting will occur on an annual basis. Information will be collected on an annual basis to 
compare usage under the program with the current baseline conditions. Salt usage will be expressed in 
tons of salt applied in a deicing season per lane-mile. An end-of-season meeting of the communities and 
the Illinois Tollway may be sponsored to share lessons learned and consider adjustments prior to the next 
deicing season. Results below expectation will be assessed and adjustment made to the program 
approach. 

Program Work Scope 
The salt reduction scope of work is comprised of work tasks that are designed to achieve a "no net 
increase" in chloride with an added buffer of no less than 25 percent. Based on an assessment of current 
practices and future requirements, the program objective will be to achieve an annual reduction of 4,860 
tons in watersheds affected by the EOWA project. The program consists of two elements: 

• Improving current Illinois Tollway deicing practices. 

• Expanding salt reduction practices to local communities within the EOWA drainage areas. 

Improving Current Illinois Tollway Deicing Practices 

An internal review of the Illinois Tollway's deicing practices was initiated in early 2013. In addition to the 
Illinois Tollway's internal staff expertise, the agency retained the services of an internationally known 
deicing expert, Dr. Wilfred Nixon, a professor and researcher on highway maintenance and ice engineering 
at the University of Iowa. 

In 2013, Illinois Tollway staff and Dr. Nixon initiated a review of current Tollway winter maintenance 
practices and policies with the purpose of identifying the potential for more efficient ice control chemicals 
usage (e.g., salt and others) in winter maintenance activities, while maintaining a very high level of service 
and safety. 

The review of current practices and policies focused on six principle areas of winter maintenance, 
including: 

• Levels of service 
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• Performance measurement and continuous improvement 

• Materials usage 

• Equipment selection and operations 

• Strategic operations 

• Tactical operations 

In the review of these practice areas, current salt loadings were obtained, detailed interviews were 
conducted with Illinois Tollway staff, and salt yard operations and equipment were examined. The 
following draft recommendations were formulated from the data, interviews, and observations: 

• Pre.wetting salt solids on the truck -yields up to a 25 percent reduction in salt use. 

• Use salt brine for pre-wetting regularly with periodic strategic use of calcium chloride brine. 

• Optimizing salt application rates by considering pavement temperature and weather types may be 
able to reduce application rates from 500, 300 and 200 pounds per lane-mile to 375, 225, and 150 
pounds per lane-mile. Reduction in salt application may require pilot testing to confirm application 
rate efficiency. 

• Use direct liquid application prior to a storm to prevent bonding between the snow/ice and the 
pavement and reduce total chemical required during a storm event (anti-icing) -yields up to a 75 
percent reduction in salt use during these events. 

• Other practices that produce effective, but smaller reductions in salt use are the application of tow 
plows, new plow cutting edges, and communicating reduction methods with other agencies. 

The implementation of these practices would be preceded by a review, evaluation, and approval process 
within the Illinois Tollway organization. As a first step, practices such as pre-wetting salt, using salt brine, 
adjusting salt application rates, and using direct liquid applications would be evaluated and screened 
based on performance, compatibility with current practice, etc. Practices that advance from the screening 
phase would be pilot-tested. Pilot projects would be conducted for at least one winter season, and would 
be pilot-tested in the region of one maintenance yard. The effectiveness, cost-savings, and comparative 
performance of each method would be assessed for system-wide usage. Initial pilot-testing is planned for 
the winter 2013-2014. The practice(s) selected for implementation and their associated reduction of salt 
in the project area will count towards meeting the goal of not increasing chloride discharge with the 
project. 

Expanding Salt Reducing Practices to Local Communities - Chloride Off-Set Program 

The Illinois Tollway and DRSCW have developed the Chloride Off-Set program to a concept level. It 
program concept provides the clarity necessary to obtain concurrence from their respective organizations 
to advance to program implementation. The scope of the program is described as follows. 

• Program facilitation and management. The Illinois Tollway will manage the implementation of the 
salt reduction program, and be responsible to the regulatory agencies (i.e., IEPA and USACE) for 
compliance with the terms and conditions of the Section 404 and 401 permits. The use of IGAs would 
be used to formalize working arrangements with the DRSCW and local municipalities. The DRSCW will 
serve as a principal in the development and implementation of the program. Whereas, the DRSCW has 
long-term established relationships with the stakeholder communities and have been entrusted to 
provide guidance related to water quality issues, the DRSCW will facilitate the overall integration of 
the project area's salt reduction program into the water quality initiatives of the stakeholder 
community. 
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• Program funding. The funding for the program is currently under review. Funding would be directed 
to training, promotion of alternative deicing practices, and equipment upgrades that would provide 
greater efficiencies in salt usage. Funding will come from a combination of Illinois Tollway, local 
municipalities, and other sources. The use of IGAs will be the mechanism to enable partnership of the 
local communities and the funding arrangements that will affect salt reducing practices. likely funding 
scenarios include the Illinois Tollway contributing the majority share, and the local communities and 
other sources (i.e., state and federal grant monies) comprising the remainder. 

• Assess existing practices. Surveys and interviews are routinely conducted by the DRSCW with 
communities in the project area to determine current deicing practices. An additional survey will be 
conducted as part of this initiative to accurately define current community salt usage_ This data will be 
used to tailor the types of salt reduction practices that would provide the best results for each 
community. 

• Establish baseline conditions. The community surveys and interviews will also be used to establish 
baseline conditions for each potential partner. As an initial task, baseline estimates will be compiled 
from current practices and records, and in the absence of detailed records, a comparison to peer 
communities will be estimated. As a follow-on task, the collection of accurate application rates per 
lane-mile using existing practices will occur in Year One of the program. Standard procedures will be 
established to determine application rates for each community. Baseline conditions will be recorded . 
as the rate of salt usage per lane-mile (pounds per lane-mile) under standard conditions, and total 
tons of salt used during the deicing season. 

• Finalize program goals and salt reduction targets. Based on an assessment of current practices and 
future requirements, the program objective will be to achieve an annual reduction in tons of salt 
across the project area. Each partner community will be assigned a target goal wherein the combined 
targets of the individual communities will add to the program wide target. Individual community 
targets will be determined based on current practices and reasonably achievable reductions with the 
use of salt reducing practices. 

• Identify alternative practices best-suited to local communities. The winter deicing practice surveys 
and interviews will be used to identify the types of deicing technology needed within each community 
for additional salt usage efficiency_ The current practices will shape the menu of practices 
recommended for each community_ Actual implementation of the new deicing practices would begin 
implementation in Year Two of the program. 

• Initiate training for more efficient deicing practices. The DRSCW routinely provides training, 
workshops, and seminars concerning water quality practices. The organization in conjunction with the 
!Illinois Tollway will update training for achieving greater efficiencies in deicing practices. Appropriate 
training on best available deicing technologies and best practices will be shared across the partnering 
communities. The intent is to provide the best available information to the communities in the project 
area that result in salt reducing practices. Training would be initiated in Year One of the program. 

• Establish data sites (weather-related information) for managing roadway deicing. The Illinois Tollway 
has a system of pavement temperature sensors and subscribes to instantaneous weather data . Data 
sharing with the municipal partner is contemplated and would aid local communities in making winter 
storm management decisions. 

• Monitor/report. Salt use reporting will be a requirement of the program. The Tollway and each 
community will provide annual usage expressed as tons of salt applied per lane-mile annually. This 
usage rate combined with the miles of roads in the community will be used to compare progress in 
salt reduction and overall salt use efficiency. An end-of-season meeting will be hosted by the Illinois 
Tollway to share lessons learned and consider program adjustments for the next deicing season_ 
lnstreaming monitoring is planned to demonstrate that the reduction in salt use is reducing chloride 
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concentrations in receiving waters. The sampling locations and frequency of sampling is in the 
planning stages. 

• Reassess program objectives. An annual assessment of the program will be conducted by the Illinois 
Tollway and the DRSCW. The program metrics will be evaluated to study trends, and salt reducing 
practices will be review to determine actual effectiveness compared to theoretical. The assessment 
will be documented as a report and submitted to regulatory agencies upon request. Results that are 
below expectations will be addressed with the necessary program revisions that produce the needed 
outcome 
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Elgin O'Hare Western Access Project 
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Bryan Wagner/Illinois Tollway 
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Mark Mittag/CH2M HILL 

Reed Panthe.r/lllinois Tollway 
Steve McCracken/DRSCW 
Illinois Environmental Protection Agency 
July 16, 2013 

Jim Huff/Huff and Huff 
Larry Martin/CH2M HILL 

-

As part of a chloride offset program for the Elgin O'Hare Western Access (EOWA) project, winter deicing 
efficiencies have been evaluated for Illinois Tollway and partnering communities. Technology experts have 
indicated a move towards using more liquid deicers provides efficiency in salt use. Improved efficiency results in 
less rock salt use. This memorandum summarizes the technology options most readily applicable to Illinois 
Tollway and local communities with the goal of estimating salt reduction with the implementation of more 
widespread use of liquid deicer. 

The use of liquid brine through pre-wetting and anti-icing practices was investigated for the EOWA project. 
Pre-wetting involves applying salt brine directly to the surface of bulk salt solids prior to conventional deicing. The 
pre-wetting rapidly activates the salt melting process and reduces the degree of bounce-and-scatter of salt off the 
roadway surface. Anti-icing involves the application of brines or organic products to the roadway surface prior to 
a snow or ice event to prevent or weaken the bond between the snow or ice and the pavement surface. 
Preventing a bond to the pavement allows for easier and more efficient snow removal. Both practices provide 
considerable benefit to snow and ice management agencies. 

Types of Brine 
Pre-wetting and anti-icing liquid agents can be salt brines, organic agents or byproducts, or combinations of both. 
The focus of this general investigation involves only the use of salt brine created from bulk rock salt (sodium 
chloride) and water. It is assumes that brines are 23.3 percent salt by weight. Other common pre-wetting and anti
icing brines include those created from magnesium chloride and calcium chloride salts. Each salt has benefits and 
drawbacks and is typically appropriate for specific environmental and road conditions; however, rock salt brine is the 
most widely used and most affordable deicing agent. The Illinois Tollway or local communities may want to augment 
sodium chloride brines with calcium chloride or other liquids or mixtures based upon weather and travel conditions. 

Advantages of Brine for Pre-wetting and Anti-Icing 
The advantages of using brine for pre-wetting and anti-icing are listed below and are adapted from the Iowa 
Department of Transportation's Systems Operation Bureau, Office of Maintenance. 

Pre-wetting 

• Rock salt can be spread more uniformly and less is wasted on shoulders and ditches, reducing the impact to 
the environment. 

• Materials adhere to the surface because the salt and brine mixture has a thicker consistency. 

• Melting begins faster since a liquid has been introduced to the salt. It is important for salt to be in liquid form 
to prevent snow and ice bonding to pavement. 

• Since the brine begins working and diluting as it hits the surface, it will dry much more rapidly, returning the 

roadway to normal winter driving conditions much sooner. 
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• Spreading speeds can be increased because more material stays on the roadway. 

• Residual salt may remain on the road that will immediately begin working with the next storm. 

• When dry materials are pre-wet with brine, the dry material application rate can actually be cut back 20 to 
30 percent because more of the material remains on the roadway. In addition, the additional brine speeds the 
melting action. 

• Can be used as a deicer on very thin layers of frost or black ice, but with caution. Salt brine is not 
recommended for snow pack unless it is treated regularly and frequently with a sufficient quantity of salt 
brine and or salt brine and rock salt. Brine alone will rapidly dilute and if an insufficient concentration is 
maintained and may refreeze before it can burrow through the snow or ice pack. 

Anti-icing 

• Application prior to a storm can help prevent snow and ice from bonding to the pavement and can help keep 
the roadway wet longer into a storm (or throughout the storm, if a very light precipitation event). 

• Makes clean-up quicker and returns roads to normal driving conditions more rapidly. 

• Reduces labor hours. 

• Reduces wear on ice blades and underbody plows. 

For additional information, the Iowa DOT winter maintenance website serves as a comprehensive resource and 
can be accessed at http://www.iowadot.gov/maintenance/materials.html. .,.~ 

Findings of the Nixon Report 
The Illinois Tollway consulted with Dr. Nixon from the University of Iowa on a review of deicing procedures and 
efficiency opportunities. Dr. Nixon's report explained that approximately 30 percent of the salt spread on the road 
by conventional deicing methods can be expected to leave the road surface. The pre-wetting of road salt prior to 
spreading has shown to result in only a 4 percent loss of salt when spread on the center lane of a three lane road 
at vehicle speeds of 30 to 4~ mph, application rates of 400 lb per lane mile, and at pre-wetting rates of 6 gallons 
per ton of salt applied. 

As a result, a potential reduction in salt application by approximately 25 percent can be reasonably expected, 
meanwhile still maintaining the same level of service. Similar potential salt reductions between 20 and 30 percent 
have been supported by the Wisconsin Transportation Information Center, the Salt lnstitute's Snowfighters 
Handbook, the Iowa DOT, and the New Hampshire Department of Environmental Services. Anti-icing reductions 
were not explicitly stated in the Nixon Report. 

Anti-icing efforts are typically more dependent on environmental conditions, road surface conditions, and on the 
timing of application prior to a storm or ice event. Therefore, salt savings when using anti-icing can vary but can 
be optimized with extensive operational experience. The Chloride Reduction Implementation Plan for Dinsmore 
Brook Watershed, Windham, NH (February 2011) from the New Hampshire Department of Environmental Services 
indicates that salt reductions between 10 and 30 percent can be expected when anti-icing. 

Estimate of Current Salt Use and Planned Reductions with 
Pre-Wetting/Anti-Icing Strategies 
Pre-wetting and anti-icing options were considered for communities that span the EOWA corridor. Tier 1 
communities were designated as those located within the EOWA project footprint or within the USGS watersheds 
bordering the project footprint. Additional analysis has continued to evaluate the potential salt reduction in each 
community. These Tier 1 communities are located in watersheds of interest to the DuPage River Salt Creek 
Workgroup (DRSCW), as well as Des Plaines River watersheds, due to their proximity to the project footprint. 
Several communities span several watersheds. Consequently, the community salt reduction potential considers all 
reductions available as long as they are within the DRSCW or Des Plaines River watersheds. 
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The effectiveness of pre-wetting and anti-icing in the reduction of salt quantities were determined based on total 
lane miles present within the Tier 1 communities and typical per-lane-mile salt application rates. Total lane miles 
within Tier 1 communities are summarized in Table 1. Refer to Exhibits 1 and 2, which identify roadways within 
Tier 1 communities and watershed boundaries. 

TABLE 1 
Lane Miles per Jurisdiction Spanning EOWA Project Footprint 

DRSCW Watershed Des Plaines Estimated Salt 
Jurisdiction' Lane Miles Watershed Lane Miles Total Lane Miles Usage, ton/yrb 

Locally-Maintained 

Addison Township 25.4 7.2 32.6 457 

Bensenville 57.6 49.2 106.7 1,494 

Berkeley 21.7 0.0 21.7 304 

Bloomingdale Township 7.2 0.0 7.2 101 

Chicago 0.0 208.3 208.3 2,916 

Elk Grove Township 14.6 6.5 21.0 295 

Elk Grove Village 143.8 110.5 254.3 3,561 

Elmhurst 289.1 0.0 289.1 4,047 

Franklin Park 0.0 105.7 105.7 1,480 

Hanover Park 137.0 0.0 137.0 1,918 

Itasca 61.7 0.0 61.7 864 

Leyden Township 1.6 44.9 46.6 652 

Medinah (Unincorporated) 34.8 0.0 34.8 488 

Northlake 57.7 12.3 69.9 979 

Roselle 126.6 0.0 126.6 1,773 

Schaumburg 246.4 0.0 246.4 3,450 

Schaumburg Township 17.9 0.0 17.9 250 

Wood Dale 46.9 37.1 84.0 1,176 

Locally-Maintained Subtotal 1,289.9 581.6 1,871.5 26,202 

DuPage County-Maintained 91.5 27.7 119.1 1,668 

Cook County-Maintained 113.7 24.8 138.5 1,939 

Total 1,494 634 2,129 29,808 

• !DOT-maintained lane miles are e>Ccluded from these quantities. Includes locally-, DuPage Co.•, and Cook Co.-maintained lane 

miles. 

b Assumed application rate: 14 tons/lane mile/year. 

Note: I DOT-maintained lane miles are excluded from these quantities. Includes locally-, DuPage Co.-, and Cook Co.-maintained 

lane miles. 

Roadway lane mile totals were based on a 2011 (latest available) Illinois Department of Transportation Roadway 
Data Layer GIS files (http://gis.dot.illinois.gov/gist2/), which also included jurisdictional information. The baseline 
road salt application rate assumed was 14 tons/lane mile/year, based on a 2007 survey conducted by the DRSCW 
on the average annual salt application reported by respondents located in within the Salt Creek watershed. 
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Table 2 indicates the lane miles and an estimate of added salt usage with the Initial Construction Plan (ICP) and 
the Full-Build phase of the Elgin O'Hare Western Access Project. Freeway/Toll road lane miles were assigned an 

• average road salt application rate of 39.7 ton/lane mile/year based on IDOT and Illinois Tollway system-wide 
application rates during the 2000/2001 through 2010/2011 winter seasons. As shown in Table 2, the increase over 
existing conditions or baseline with the ICP is 3,888 tons per year. The goal of the offset program will be to 
reduce salt usage on roadway in the project related watersheds by the amount of the increase (3.888 tons per 
year) plus a margin of safety (MOS) of 25 percent or a total reduction of 4,860 tons per year. 

TABLE 2 
Salt Application Summary for EOWA Project Limits 
Estimated Annual Salt Application Rates 

Project Stage Lane miles • Salt Applied, ton/yr b Increase from Baseline Condition, ton/yr 

Existing (Baseline) Condit ion 

Initial Construction Plan (ICP) 

2040 Full Build 

159 

264 

293 

3,959 

7,847 

8,969 

• Lane miles include arterial/collector and freeway lane miles located within the project limits. 

N/A 

3,888 

5,010 

b Considers two different salt application rates depending on the roadway class. Arterial/collector roads are loaded at 14 ton/lane 

mile/year. Freeways are loaded at 39.7 ton/lane mile/year. 

Table 3 expands on the data provided in Table 1 and shows estimates of potential salt reductions with the use of 
pre-wetting or anti-icing management techniques. Overall, the use of pre-wetting and anti-icing has the potential 
to reduce salt use in the project watersheds by up to 40 percent or a reduction of approximately 11,900 tons per 
year. The combined potential of these practices to reduce salt use in the project related watersheds is far greater 
than the offset target of 4,860 tons per year. While unlikely, if additional offsets are needed, communities further 
upstream (Tier 2 communities) or downstream (Tier 3 communities) in these watersheds could be approached to 
achieve further reductions in salt application. 

Table 4 is a breakdown of the salt reduction target (4,860 tons per year) distributed by watershed in the project 
area (see Exhibit 3). The breakdown is proportional to the additional miles of roadway added within each 
watershed. 

TABLE 3 
Salt Application Summary by USGS Watershed for Tier 1 Communities 
Estimated Annual Salt Application Rates and Potential Reductions With Best Management Practices 

Salt 
Lane Applied, Salt Reduction with Salt Reduction with Potential Total Salt 

USGS Watershed MIies ton/yr Pre-Wetting, ton/yr • Anti-Icing, ton/yr b Reduction, ton/yr 

Des Plaines River Watershed 

Addison Creek 319 4,462 1,116 669 1,785 

Bensenville Ditch-Des Plaines 
River 435 6,085 1,521 913 2,434 

Willow Creek 198 2,768 692 415 1,107 

Des Plaines River Watershed 
Sub-total 952 13,315 3,329 1,997 5,326 



R04774

Electronic Filing: Received, Clerk's Office 3/14/2019 
LIQUID DEICING OPTIONS AND EVALUATION FOR THE ELGIN O'HARE WESTERN ACCESS PROJECT 

TABLE 3 
Salt Application Summary by USGS Watershed for Tier 1 Communities 
Estimated Annual Salt Application Rates and Po tential Reduct ions With Best Managem ent Practices 

Salt 
Lane Applied, Salt Reduction with Salt Reduction with Potential Total Salt 

USGS Watershed Miles ton/yr Pre-Wetting, ton/yr • Anti-Icing, ton/yr 
b 

Reduction, ton/yr 

DRSCW Watershed 

Middle Salt Creek 436 6,106 1,527 916 

Upper West Branch DuPage 
River 329 4,603 1,151 690 

DRSCW Watershed Sub-total 756 10,709 2,678 1,606 

Grand Total 1,717 24,024 6,007 3,603 

Nate: !DOT-maintained lane miles are excluded from these quantities. Includes locally-, DuPage Co.-, and Cook Co.-maintained lane 
miles. Reductions were directly applied to the total annual salt usage based on an application rate of 14 tons salt/lane mile/year. 

• Expected salt reduction attributed to pre-wetting is between 20 and 30 percent. Reduction assumed: 25 percent 
b Expected salt reduction attributed to anti-icing is between 10 and 30 percent. Reduction assumed: 15 percent 

TABLE 4 
Summary by USGS Watershed for the Initial Construction Plan (ICP) EOWA Project 
Estimated Annual Salt Application Rates and Increases from Existing Conditions 

2,442 

1,841 

4,283 

9,609 

Target Reduction with Comparison to Local Offset 

USGS Watershed 

Des Plaines River Watershed 

Addison Creek 

Bensenville Ditch-Des Plaines 
River 

Willow Creek 

Des Plaines River Watershed 

Sub-total 

DRSCW Watershed 

Middle Salt Creek 

Upper West Branch DuPage 
River 

DRSCW Watershed Sub-total 

Grand Total 

Reduction from Baseline 
Condition, ton/yr 

259 

645 

1,761 

2,665 

1,191 

32 

1,223 

3,888 

MOS, 
ton/yr• 

324 

806 

2,201 

3,331 

1,489 

40 

1,529 

4,860 

Potential, ton/yr 

1,785 

2,434 

1,107 

5,326 

2,442 

1,841 

4,283 

9,609 

Includes a margin of safety (MOS) to have 125 percent of the salt application increase for the Init ial Construction Plan (ICP) condition. 

Based on the estimate of current salt use in the watershed areas, the ability to offset the increased salt usage for 
the ICP is clearly achievable with the use of pre-wetting and anti-icing practices. With the project, the overall 
reduction in salt needed to achieve no net increase as well as the 25 percent margin of safety is 4,860 tons/year. 
The opportunity within local communities for pre-wetting and anti-icing practices to reduce salt use is far greater 
than the estimated offset requirement (approximately 10,000 tons/year). 
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Offsets will be made through a combination of Illinois Tollway reductions and partnership with local communities. 
For the Des Plaines River and DRSCW watersheds, the offsets available through local communities easily exceed 
the offset totals needed. If necessary, additional offsets can be achieved from further reductions upstream, from 
other Illinois Tollway operations not part of the EOWA project, other potential partners, or combinations of these 
options. 

To track improvements in salt usage, both annual tons of salt applied and a typical storm application rate will be 
tracked to take into account variation in winter conditions from year to year. The implementation of these 
practices will be applicable to both the Illinois Tollway and local communities. The actual mix of these practices 
will be determined individually for each entity with the objective of tailoring salt reducing practices that best fit 
the community needs and yields a substantive reduction in salt use. 

Major Equipment Requirements 
Equipment options for pre-wetting and anti-icing operations using sodium chloride brine include: 

Anti-icing 

• Salt storage 
• Brine production equipment (if produced onsite) 
• Brine storage tank (whether purchased as bulk product or produced onsite) 
• Truck-mounted brine storage, trailer brine storage, or combination storage 
• Brine applicator 

Pre-wetting 

• Salt storage 
• Brine production equipment (if produced onsite) 
• Brine storage tank (whether purchased as bulk product or produced onsite) 
• Truck-mounted brine and salt storage 
• Brine applicator to salt 

References such as the Iowa DOT Systems Operation Bureau, Office of Maintenance have additional information 
available on typical equipment needs. This source provides a comprehensive description of the equipment 
requirements and options available for anti-icing or pre-wetting programs. 

Additional Ice/Snow Management Items 
In addition to retrofitting fleet vehicles and constructing or purchasing brine production equipment to 
accommodate either anti-icing or pre-wetting practices, the following are recommendations that will further 
improve ice and snow removal efficiency. 

• Education and training of ice and snow management staff. Education and training could include a one-day 
annual conference prior to the winter season to discuss proper operation and maintenance of ice and snow 
removal technologies, standards of practice, past observations, and potential solutions. This meeting would 
include regional ice and snow management staff. 

• Information sharing amongst members of the ice and snow management community. This could include 
monthly meetings, webinars, or forums during the winter season for members to engage other municipalities 
or townships on the success of their deicing programs. 

• Equipment calibration program and training. The offsets program will require that equipment is calibrated 
regularly and calibration documentation is provided to ensure proper and accurate salt application rates are 
reported annually. 
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MEMORANDUM OF UNDERSTANDING 
BETWEEN 

THE ILLINOIS STATE TOLL HIGHWAY AUTHORITY 
AND 

THE DUPAGE RIVER SALT CREEK WORKGROUP 
FOR 

CHLORIDE OFFSET PROGRAM 

This MEMORANDUM OF UNDERSTANDING (hereinafter referred to as the 
"MOU") is entered into this --1.l J day of 1Jf:1-.,6er-AD, 2013, by and between 
Tl-IE ILLINOIS STATE TOLL HIGHWAY AUTHORITY, an instrumentality and 
administrative agency of the State of Illinois, hereinafter called the "TOLLWAY", and 
THE DUPAGE RIVER SALT CREEK WORK.GROUP, a group of local watershed 
stakeholders which include sanitary districts, municipalities, counties, forest preserve 
districts, state and federal agencies, and private environmental organizations of the State 
of Illinois, hereinafter called the "DRSCW", individually referred to as "PARTY", and 
collectively referred to as "PARTIES". 

WITNESSF.TH: 

WHEREAS, the TOLLWAY recently approved a I 5 year Capitol Program, 
"Move Illinois; The Illinois Tollway Driving the Future," which includes improving the 
Jane Addams Memorial Tollway (1-90) (hereinafter sometimes referred to as the .. Toll 
Highway"), by reconstructing and widening from the John F. Kennedy Expressway to 
Interstate Route 39. The contemplated improvements are substantially included in 
multiple TOLLWAY construction contracts; and 

WHEREAS, the TOLLWAY intends to improve the Elgin O'Hare Expressway, 
extending the expressway from its eastern terminus at Rohlwing Road (Illinois Route 53) 
to O'Hare International Airport (ORD) and constructing the Western Access connecting 
the .lane Addams Memorial Tollway (1-90) with the Tri-State Tollway (l-294) 
(hereinafter sometimes referred to as the Elgin O'Hare Western Access "EOWA"), and 
included in multiple TOLLWAY construction contract(s). The TOLLWAY will 
implement, operate and maintain the mainline improvements as tolled facilities 
(hereinafter sometimes referred to as the "Toll Highway"); and 

WHEREAS, because the projects are in such close proximity, strategies for some 
aspects of cnvironmeQtal mitigation (i.e., water quality enhancements) are being 
considered collectively by the PARTIES, where feasible and practicable; and 

WHEREAS, highway de-icing practices during winter months commonly use de
icing salts to provide for sate vehicular travel and winter maintenance for 1-90 and the 
EOWA will require the use of salts; and 
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WHEREAS, studies acknowledged the potential for the addition of chloride 
concentrations in area streams and as the 1-90 and EOWA projects are advancing to 
implementation, applications for Section 404 and Section 401 pennits have been 
submitted to the United States Anny Corp of Engineers (USACE) and the Illinois 
Environmental Protection Agency (lEPA); and 

WHEREAS, the enhancement of water quality has been the focus of the DRSCW 
for many years, and the TOLLWAY in an effort to have the "Cleanest and Greenest" 
program possible is requesting that a partnership be developed between the PARTIES · 
hereto, and a collaboration with permitting agencies, to achieve chloride offsets and 
reductions to enhance the water quality throughout the DRSCW's water-sheds affected 
by l-90 and the EOW A; and 

WHEREAS, the waterways receiving stonn water and snowmelt runoff from the 
1-90 and EOWA are on the lEPA's Section 3030 List of impaired waters and thus require 
at a minimum no net increase in chlorides as defined in the "Clean Water Act"; and 

WHEREAS, this MOU, for recording purposes shall be known as 002013-22, 
executed in duplicate, and has been prepared to outline the general understanding 
between the DRSCW and the TOLLWAY with regard to determine and establish their 
respective responsibilities toward a proposed "Chloride Offset Program" (hereinafter 
referred to as the "PROGRAM") and also serve as a basis for developing 
Intergovernmental Agreements with local watershed communities and agencies in the 
impacted area; and 

WHEREAS the PARTIES agree that the entirety of the offset will occur with the 
impacted areas and be tailored to individual receiving stream segments to the maximum 
extent possible. As such local watershed communities and agencies participating in the 
PROGRAM will be responsible for winter operations on the land surfaces that drain to 
those segments and are herein referred to as "Tier t Communities"; 

NOW, THEREFORE, in consideration of the aforementioned recitals and the 
mutual covenants contained herein, the PARTIES hereto agree to the following summary 
of the responsibilities and participation of each PARTY in the implementation of the 
PROGRAM. 

I. GOAL 

A. The goal of the PROGRAM is to offaet the increased chloride loadings from l-90 
and the EOW A by affecting reductions in the use of winter de-icing salts from 
existing conditions. The TOLLWAY will reduce chloride applications in a 
quantifiable manner in support of the 401 Water Quality Certification process for 
1-90 and the EOW A projects and of local municipalities National Pollutant 
Discharge Elimination System Municipal Separate Storm Sewer System 
("NPDES MS4") permit requirements. 

2 
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B. The intent is to estabtish a partnership between the TOLLWAY and governmental 
bodies to achieve lhe chloride loading offset. 

C. The partners will endeavor to achieve the offsets in communities straddling and or 
upstream of the l-90 and EOW A, but the TOLLWAY will expand beyond that 
area if needed to achieve the offset amounts. 

0. Both structural and non-structural practices will comprise the PROGRAM to 
provide the needed improvements in water quality. 

II. STRUCTURAL BEST MANAGEMENT PRACTICES 

A. Grass swales, bio-swales, infiltration basins, etc. will be incorporated by 
TOLLWAY into the 1-90 and EOW A projects in order to minimize the effecLc; of 
roadway runoff and improve the quality of roadway runoff discharged to 
receiving waters and/or nearby wetlands. 

Ill. NON-STRUc1·uRAL BEST MANAGEMENT PRACTICES 

A. A salt reduction goal will be established by the TOLLWAY and DRSCW for the 
PROGRAM through further analysis of existing conditions, existing practices in 
the affected watersheds, and planned highway improvements. Offsets will 
im:lude the adoption of salt reduction strategies (enhanced training, improved 
materials use, equipment upgrades). implemented by both the TOLLWAY and the 
Tier 1 communities. All participant5 will provide documentation on their salt 
application rates per lane mile, application totals, calibration logs and details on 
financial and other support to other mutually agreed upon partners. 

B. fhe TOLLWAY recognizes that meeting the objectives of the Total Maximum 
Daily Loads ("TMDL's") will require reductions in area chloride loading above 
those set out in the PROGRAM and agrees to review its practices at an agency 
wide scale and to actively partner with the DRSCW, its members or successors, in 
working for PROGRAM area chloride reductions beyond the life of the 
PROGRAM with the goal of meeting the applicable water quality standard. 

IV. TOLLWAY AND DRSCW RESPONSIBILITIES 

A. Both PARTIES agree that the requirements embodied in Clean Water Act Section 
401 certitication{s) or Section 404 or NPDES perrnit(s), are the sole responsibility 
of the TOLLWAY, and that the DRSCW or participating agencies cannot be held 
liable in any way for failure to comply with such requirements. 

B. The DRSCW will endeavor to unify stakeholders in the project areas with the 
common goal of improving chloride water quality. It is recognized that 
participating communities are voluntary agents and neither they nor the DRSCW 
can be held liable in any way for failure to collaborate in the plan. 

3 
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C. The DRSCW will determine the baseline conditions through appropriate studies 
with stakeholders and other environmental evaluation which shall include 
sampling and analyses, as well as flow evaluation. 

D. The DRSCW will determine the opportunities for improving de-icing practices 
through surveys and interviews with stakeholders. 

E. The DRSCW and the TOLLWAY will set priorities, tracking offset progress, and 
the timeframe for achievement with concurrence from the IEPA. 

F. The TOLLWAY will provide ongoing financial assistance supporting capital 
investments of alternative de-icing methods potentially for municipalities and 
agencies that are participating in the PROGRAM until such time as the 
PROGRAM objectives are met. 

G. The TOLLWAY with the DRSCW's technical assistance will establish training 
and certifications for operators that would enhance awareness of best practices for 
snow and ice management operations. 

H. The TOLLWAY with the DRSCW will establish data sites/sources for weather 
data and other information helpful in managing roadway de-icing. 

I. The DRSCW with the support of the TOLLWAY will conduct long term 
monitoring that records salt usage and stream conditions. Evaluation of future 
operating conditions will be compared to baseline conditions. 

J. The TOLLWAY and the DRSCW will report annually by July 151 to the lEPA the 
resulting efforts and success of the PROGRAM on an annual basis beginning in 
July of 2014. Success will be measured primarily by the application rate and 
totals reported with consideration given to the ambient monitoring system. 

K. The TOLLWAY and the DRSCW will collaborate lo put in place an ambient 
monitoring system that will be part of the PROGRAM monitoring and evaluation, 
and will document pre and post PROGRAM chloride conditions in the receiving 
streams. A monitoring plan will be developed through input from both PARTIES 
with the intent of conducting stream monitoring on Addison Creek, Salt Creek 
mainstem, Spring Brook, Meacham Creek and West Branch mainstem. The pre 
and post conditions will be synthesized in a report and submitted to IEPA on an 
annual basis along with other reporting data. The system would assist in 
evaluating the success of the PROGRAM in meeting the TMLD's goals and will 
be funded wholly by the TOLLWAY. 

L. The PARTIES agree that the PROGRAM may require several years of monitoring 
and reporting from PROGRAM partners. 

4 
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M. The PARTIES will develop and maintain a guidance document for the 
PROGRAM which will at minimum detail the methods for calculating the build 
scenario non-PROGRAM increase, the needed offset, BMP's the monitoring 
PROGRAM and reporting baseline requirements. The document will be updated 
by agreement between the PARTIES as the PROGRAM advances. 

V. INTERGOVERNMENTAL AGREEMENTS 

A. The TOLLWAY shall use its best efforts to enter into Intergovemmental 
Agreements prepared by the TOLLWAY and Tier l communities based upon this 
MOU to further determine and establish respective responsibilities toward 
financial partnerships, information sharing, and training. 

B. These Intergovernmental Agreements shall not relieve the TOLLWAY of their 
responsibility to comply with the "Clean Water Act" as detennined and enforced 
by the IEPA. 

VI. FINANCIAL 

A. The TOLLWAY will support financial partnerships through an Intergovernmental 
Agreement requiring cost sharing with a local partner as defined by the 
PROGRAM. 

B. Project requests to the TOLLWAY will be subject to DRSCW and TOLLWAY 
approvals, to cost effectively promote salt usage reduction. 

VII. TERMS OF THE MOU 

A. The term of this MOU shall extend until such time that the PROGRAM offset has 
been achieved reductions have been demonstrated for a minimum of three (3) 
years. Either PARTY shaJI have the right to tenninate this MOU at any time by 
providing at 1east ninety (90) days written notice to the other party in the event 
either PARTY breaches the terms and conditions of this MOU. At the end of the 
agreement period this document may be renewed by the mutual consent of the 
PARTIES. 

(This space intentionally left blank) 
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IN WITNESS THEREOF, the PARTIES have entered into this MOU as of the date 
written below. 

THE OUPAGE RIVER SALT CREEK WORKGROUP 

By: [l,JJ;L 
David Gorman, President 

Attest: ~:-~ 
LO -30-(). 

Date: 10 - 3-P- , 3 -- (Please Print Name) 

01S STATE TOLL HIGHWAY AUTHORITY 

Date: I~ '3\\ \'.> 
\ \ 

Approved as to Form and Constitutionality 

(O 
hn, Assistant Attorney General, State of Illinois 

JMR_MOU_OuPage River Salt Creek Wortcgroup_l-90 & EOWA 
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,0way Pirone: 630/ltll-6800 
Fax: 630/24/-6100 
TTY: 630/Ul-6898 

November 4, 2013 

Mr. Stephen McCracken 
DuPage River Salt Creek Workgroup 
The Conseivation Foundation 
10 S. 404 Knoch Knolls 
Naperville, IL 60565 

Re: Memorandum of Understanding between the The Illinois State Toll Highway Authority 
and the DuPage River Salt Creek Workgroup for Chloride Offset Program. 

Dear Mr. McCracken: 

Enclosed please find one (1) fully executed Memorandum of Understanding between the 
Illinois State Toll Highway Authority and The DuPage River Salt Creek Workgroup for 
Chloride Offset Program on 1-90 and the Elgin O'Hare Western Access. 

Very truly yours, 

Tiffany I. Bohn 
Assistant Attorney General 

TIB:mw 
Enclosure 
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1'ulinois A 1o11wa.r 
THE ILLINOIS STATE TOLL HIGHWAY AUTHORITY 

TO: Eileen Cosgriff, CIS 

FROM: 

DATE: 

Tiffany I. Bohn, Assistant Attorney General (0 

November 4, 2013 

SUBJECT: Memorandum of Understanding between The DuPage River Salt Creek 
Work.group and The Illinois State Toll Highway Authority for Chloride Offset 
Program. 

Attached please find one (1) fully executed original Memorandum of Understanding 
between the DuPage River Salt Creek Workgroup and the Illinois State Toll Highway Authority 
Chloride Offset Program. 

This document is transmitted to your attention for the Department's records. 

This Memorandum of Understanding does not require a Board Resolution. 

TIB:mw 
Attachment 

cc: V.Avila 
T.Bohn 
K. Kell 
P. Kovacs 
D. Manetti 
M. Molliconi 
P. Pearn 

J. Romano 
S. Talaber 
B.Wagner 
V.Yee 
G. Zimmer 
R. Zucchero 



R04789

Electronic Filing: Received, Clerk's Office 3/14/2019 

ATTACHMENT 6 

MEAN HARDNESS/ SULFATE CALCULATIONS 
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Sam leGrou StatlonCode Col ectionDate Collectlonllme Sam eMedium Analyte Result ResultUnlts Qualir.er 

Mean Hardness~ 
N= 

1800097~00 _ 110-02 1/19/2000: Hardneu , Ca, Mg 69 mg/I IC 
(800476100 110-02 4/4/2000' Hardnen , Ca, Mg 90,mgti----'c 
!eoo111900 

1
11~ 5/11/20001 Hardness, Ca, Mg 121'mgJI c 

RESULT, MG/L 

286.8 mll/L 
23,208 

800978200 110-02 J6h9·/~2:..:000..:..:.,l>---___:.= ..:-:-= '---+'H-"a,..:d.:..:ne=ss, Ca, Mi- 52,mg/l C 

'801243600 111).02 ' 7/25/2000 . 9:00'Water Hardnu s Ca, Mg 123 mg/-,--:;-c.::_-----1---------':-=c-!------; 

1801487400 110-02 8/21/2000 9:00 Water Hardness, Ca, Me 113 mg/I c 
801768700 110-02 10/2/2 __ 000_,..... ___ 1_2:00IWater Hardntss,Ca,M g 103 mg/IC -=------1-----.::.10:..:3:+---

•802121100 110-02 I- U/i9/2000 ' 9:oo
1
water Hardness, Ca, M1i 80,mg/l C 80 

r810163000 '110-02 1 /31/20011 9:00+.Water Hardn.,,s, Ca, Mg -t 102 mg/I C 102 
,810393500 1110-02 3/15/200lt 10:301Water Hardness.c a.Mg 89 mg.ii-- C 89 
181059S300 1110-02 4h 6/2001! 9:00 Water Hardness, Ca, Mg 104,mg/l C 104 
810748700 110·02 5/9/20011 9:00,iWater Hardnes!,. Ca, Mg-- 135'.mg/l C 13sJ 
810963900 110-02 6/6/.::.2~00~1- ___ 9~:_00_.!Water Hardness, Ca, Mg llO'lmg/1 C llOt 

11!11337700 A0-02 7/25/20011 9:00jWater --Hardness. Ca.~ s 142,mg/l c 142~ 
1811592200 1110-02 .. .J/27/2001: 9:00[Water Hardness, Ca, Mg 80,mg/l -c- 80 
•811905800 1110.02 10/11/2001, 9:00IWater Hardness, Ca, M 112; mg/l C lli t 

--' 

,812179100 "AD-02 11i20/2001 · 9:00'Water Hardness, Ca, Mg 1 16'mgjl _.<:_ ------1---- 116 
812337700 A0-02 12/19/2001!"" Hardness.ca.Mg T 71[mi._/l,''" ____ c"--------+-----7_1+----l 

1820254900 'A0-02 2/6/2002- Hardness, Ca, Mg 56 mg/I C 5~t 
.820461800 

1
Ao,02 3/18/2002 Hardness, Ca, Mg ~ g/1 '=' -----+----"'""'C'5s,_ __ 

l820715600AD-02 . 4/23/2002 Hardnm . Ca, Mg 59mg/l C ~ ---
1820986900 iAD-02 --;--6/3/2002 10:00fWater Hardness, Ca, Mg 102\!!iiifr C 102\ 
1B21273900 !A0-02 f---If!!/2002 9:00_Water Hardness. Ca, Mg 158 mg/I C ~ l --i 

821570800 1AD-02 , 8/15/2002 9:00 Water Hardn1ru, Ca, M~7- 143 ms/I C 143 
821872600 'IAD-02 I 10/1/2002 9:00'Water Hardness, Ca, Mg 118' mg/I -'C'-------+------1_1___._8 ' 

1822388800 A0-02 j 12!i3/2002 11:oolwater ~Hard~ Ca, Mg 57"m&'i C --'5 __ 7+-I --~ 
(800054500 ilAK-02 t 1/10/2000 11,00. water _Hardness, Ca, Mg 41 'msfl c 41 
800207600 _ AK-02 2/9/2000 11,oo;water Hardness, Ca, Mg 55 ms/I C 55, 

1800651700 AK-02 I s ii/2000 11:00 Water Hardness, Ca, Mg 36 ms/I C 36 
801031100 tAK~~26/2000 10:00'Water Hardness, Ca, Mg 37 mg/I C 37 ~ 
801433400 l~~--£2 ___ r 8( 17/_2000L 11:00 Water Hardness, Ca, Mg ---r- 49 msfi ----,.c 49 
802085600 ~AK-02 11/20/2000 Hanlness, Ca, Mi T 46 mg/l __ __.:C _____ 4-_ 46 "" 
810124500 jAK-02 1/23/2001 Hardness,Ca,"i.{g -t 45 mg/I C ----+-----4:.:5'.-----4 
810310200 lAK-02 2/27/2001 12:00 Water Hardness, Ca, Mg 30 mg/I C 30 
810493500 AK-02 4/3/2001 11:00 Water Hardness, Ca, Mg --t - 23 msfl C 23 

' B10748400 IAK-02 5/ 10/2001 11:00 Water Hardness, Ca, Mg 7 ~ gji C 51 
811068900AK-02 6/20/~ 11,001water Hardness, Ca, Mg L 51 mg/I C 51 i---

811284600 AK-02 _J_ 7/ 18/2001 11:00, Water Hardness, Ca, Mg J_ 55 mg/I C 55 
811496500 IAK-02 8/15/2001 11;00 Water Hardness, Ca, Mg I 49 mg/I--~ 49 
811852800 rAK-02 10/ 3/2001 11:00 Water Hardness, Ca, Mg ..L 48 mg/I C 48 
812113000 IAK-02 11/7/2001 11:00 Water Hardness Ca Mg I S8 mg/I C 58 
820012000 AK-02 1/2/2002 11.00'Water Hardness: Ca: Mg __ r 43 mg/I ~ 43 

'820227400 AK-02 --2/4/2002 11:00 Water Hardness, Ca, Mg 31 mg/I TC 31 
820566600 AK-02 4/3/2002 11:00 Water Hardness, Ca, Mg 37 mg/I ,c 37 
820884100 IAK:02 5/15/2002' 9:00 Water Hardness, Ca, Mg 29 mg/I ____k,___ 291 
821065400 IAK-02 6/12/20021 11:00 Water 'Hardness, Ca , Mg 43 mlit C 43 
821345000 - .AK-02 7/ 17/ 2002 11:00 Water Hardness, Ca, Mg 63 mg/I C 63 
821620000 1AK,()2 8/21/2002' 11:00 Water Hardness, Ca, Mg 63 mg/l C 63 
822160600 ,AK-02 11/7/2002, 11:00 Water Hardness, Ca, Mg 44 mcil 1c 44 
822312300 ,AK-02 12/ 9/200Y-- 11:00 Water Hardness, Ca, Mg 49 mg/I ,C 49 
800054400 AT-06 1/10/2000 9:00 Water Hardness, Ca, Mg 300 ms/I ;c 300 
800207500 1AT-06 2/9/20001 9:00 Water Hardness, Ca, Mg 768ms/l :c 768 
800651800 Af-06 5/2/2000I 9:00 Water Hardness. Ca, Mg 274 mg/1 __ .,:.•C,;;____ 274 
801031400 AT-06 6/i6/2000i 8:00 Water Hardness.Ca, Mg :: 92'ingfl •C 92 
801434000 AT-06 8/17/20001 9:001Water Hardness, Ca, Mg 414 ms/I :c 414 
801635600 AT-06 9/ 14j_~ t==• 9:00 Water ,Hardness, Ca, Mg 700 mi/I ,C 700 
801768800 AT-06 __ ---1!!/}/2000 ~ 9:00 jWater jHardness, Ca, M_g, 714 mg/I C 714 
80208S400 AT-06- 11/20/2000 9:00 Water 1Hardness, Ca, Mg 441 mg/I C 441 
810124600 AT-06 1/23/20011 8:00 LWater Hardness, Ca, Mg 314 mg/I c 314t 
810310500 AT-06 2/27/20011 10:00.JWater Hardness, Ca, MJ 185 mg/I C 185! 
810310300 AT-06 2127/2001 10:301Water Hardness, Ca, Mg 183 mg/I C 183 
810493400 AT-06 4/3/2001 9:001Water Hardness, Ca, Mg t ~ mg/I C 192t· 
811068800 IIT-06 6/ 20/2001[ 9:00,Wate r Hardness, Ca, Mg -J.-- 582 mg/I C 5821 
811284700 IIT-06 7/_18/2001, 9:00jWater Hardness, Ca, Mg 341 ms/I C 3411 
1111852600 AT-06 10~@1 9:001Wate r Hardness, Ca, Mg t 248;;:,g/l C 248 
812113400 AT-06 11/7/2001 9:00Water Hardness,Ca,Mg +- 579mg/l C-:,_ ____ 4 _~ ~:3 
820011900 AT-06 ~ l/_2j'J!!E_ __ 9:00!Water Hardness.ca, Mg---,.- 556 m g/I C 5S6..,_ 
820227500 AT ,06 ' 2/4/2002 9:00~ r Hardness, Ca, Mg 143 ms/I C 143 
!_20566800- AT-06 4/3/2002 9:00~ Hardness.ca. Mg 169 mg/I C ____ _,_ _____ 1_6_9 
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• \81 0220523 OOChk>ricle ToxiclyE .... rutiti:tn\Celculalions\Herdneu.end Sulfa1e_CAW_AWQMNW■terT■mpDNforSc.oafwaitSept•n'IMit2017 . .ldt,Mtafl H•tdnn1_2000.201e 
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-, 
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- +-c-.:~---1---- ~ 10 
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1
mg_/l _ __, 
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1
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----
- t-

-1-------
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B21642900 AK-02 8/22/2002 16:301Water Sulfate J_ 1s2§ ~/I ---1-- -
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B22069000 AK-02 10/12/2002 14:301Water Sulfate - 68.6 mg/I 

- ->---
B22205000 AK-02 11/1/2002 15:40Water Sulfate 20 mg/I 
-B2-2160600 AK-02 11/7/2002 - 11:00 jWater - Sulfate _ ~ g/1 
B22204400 AK-02 11/15/2002 16:40,Water Sulfate 17.3 .mg/l 
B22312300 AK-02 12/9/2002 ~ Water Sulfate 21 ~I 
B22385700 AK-02 - 12/12/2002 ,...... -_ 15:20 Water - Su- If-ate 23.1 mg/I -- ~ -----~00054400 AT-06 1/10/2000 9:oo

1
water Sulfate 289 mg/I 

B00207500 AT-06 2/9/2000 9:00 ,Water - Sulfate 755 mg/I 

ND 
- J1,J3,J4 

_ Jl,B,J4 
Jl,B,J4 
Jl,J3,J4 
Jl,J3,J4 
Jl,J3,J4 
r--

10 
-; 

- --

B00651800 AT 06 I 5/2/2000 _ 9:00 Water Sulfate 191 mgA 
8010314~AT:06 ---+ 6/26/2000 8:oo

1
water Sulfate 41.7 mg/_l _ -7 
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1
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- -
NO 10 

I 

-f------1-----~ 
I 

--1-----+----J 

J:181.0220523.00 Chlonde T OJUOly Eva1ua1ion\Calculobons\Hardness and Sud ate_ CAW _AWQMNWale,T empOa1aFo,SO:,t1TwaitSeptembe12017 ,1s,Mean Sulfate. 2000-2016 Page 1 of 310 



R04792



R04793

• 
From: Andrew Rehn 
To: EPA,PubUcHearingcom: Ueberoff Barb 
Cc: Albert Ettjnaer: Cindy skrukrud: Sabrina Hardenberah: Jan thomas: Cameron 1. sm;th: Jane eoo;e· ~ 

fankali: Jann.stephen@epa.gov 
Subject: 
Date: 
Attachments: 

[External] (Exhibits 2/4) IL0077666 Pond Creek Mine Post-Hearing Comments from PRN, SC, SAFE 
Friday, January 17, 2020 3:59:53 PM 
Exhibit E NPDESMonltorinaData IL0077666 xlsx 
Exhibit H IEEFA report Piro future for lllio0is Basin coal,pdf 
Exhibit G INHS freshwater Mussels of the Big Muddy River pdf 
Exhibit E WOBELs memo 12)32016,pdf 
Exhibit I Commerqal fishing Memo.odf 
Exhibit P Draft Eield-Based Methods for Deyelop;ng Aquatic Ute Cnterta for Specific Conductiyitv.odf 

Please find the Exhibits D-I attached. 

On Fri, Jan 17, 2020 at 3:56 PM Andrew Rehn <archn@prajrjcrjvers.org> wrote: 
Dear Ms. Lieberoff and other Illinois EPA officials; 

On behalf of Prairie Rivers Network, Sierra Club and Southern Illinoisans Against 
Fracturing Our Environment, attached are post-hearing comments regarding the proposed 
NPDES Permit IL0077666 for the Pond Creek mine. As these comments will explain, the 
proposed permit plainly cannot be legally granted by the Illinois Environmental Protection 
Agency (IEPA) based on the current record. Please do not hesitate to reach out to us for 
further clarification. 

In 4 emails following this one, I will be including the exhibits to this comment letter. Please 
include those in the record with this submission. 

Thank you, 
Andrew 

Andrew Rehn 
Waler Resources Engineer. Prairie Rivers Netll'ork 
1605 South State St, Suite I, Champaign, IL 61820 

tel: 217.344.2371 X 8208 
www prairierjyers or11 
facebook 11.ltl!w: 

Andrew Rehn 
Water Resources Engineer. Prairie Rivers Network 
1605 South State St, Suite I, Champaign, IL 61820 

!cl: 217.344.2371 X 8208 
www.prairierivers or11 
foccbook I UY.illc.c 

,.J 
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NOTICES 

This public review draft document has undergone two contractor-led external peer 

reviews as well as a review process within the U.S. Environmental Protection Agency (EPA). 

Final review by EPA 's Office of Science and Technology, Health and Ecological Criteria 

Division, has been completed and the document has been approved for publication. 

This document provides draft methods to assist states and tribes in the development of 

water quality criteria and other tools to protect aquatic life from effects of elevated ionic 

concentration as measured by specific conductivity (SC) 1 in flowing waters. States and tribes 

planning to develop water quality criteria for SC may consider using alternative, scientifically 

defensible methods. While this document reflects EPA 's assessment of the best available 

science for identifying ambient concentrations of SC in flowing waters that protect aquatic life, it 

is not a regulation and does not impose legally binding requirements on EPA, states, tribes, or 

the regulated community, and might not apply to a particular situation based upon the 

circumstances. EPA may change this document in the future. 

Mention of trade names or commercial products does not constitute endorsement or 

recommendation for use. This document can be downloaded from: 

https://www.epa.gov/wqc/aguatic-life-ambient-water-gualitv-criteria. 

Cover Photo: 

Used by permission, from Randall Sanger Photography. Photo of New River, West Virginia. 

1 This document uses conductivity as a measure of ionic concentration rather than as description of an electrical 
property of water. As ionic concentration increases, conductivity increases. The tenns specific conductivity and 
specific conductance are often used synonymously in the open literature indicating normalization or measurement at 
25°C. Conductivity is a property of water expressed in units of micro-Siemens per centimeter (µSiem). 
Conductance of a sample or electrical component is measured as Siemens (S). All measurements in this document 
refer to specific conductivity, µSiem at 25°C. 
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FOREWORD 

This document, Draft Field-based Methods for Developing Aquatic Life Criteria for 

Specific Conductivity, provides states and tribes with methods that may be used to develop 

criteria to protect aquatic life from effects of elevated ionic concentration as measured by 

specific conductivity (SC) in flowing waters. The EPA tailored these methods to enable 

derivation of specific conductivity criteria on the scale of Level III ecoregions (Omernik, 1995, 

1987) in order to account for natural differences in background ionic concentrations among 

ecoregions. There are 85 Level III ecoregions in the contiguous United States. Each of the 

states in the contiguous United States contains I to 12 Level III ecoregions within their political 

boundaries. The EPA is also providing several case studies to illustrate how these draft methods 

may be applied to different ecoregions with varying background ionic concentrations. The EPA 

may change the field-based·methods and/or provide additional case studies in the future as new 

scientific information becomes available. 

This document is nonregulatory and provides only a scientific assessment of ecological 

effects. It does not establish or affect legal rights or obligations. It does not establish a binding 

norm and cannot be finally determinative of the issues addressed. Agency decisions in any 

particular situation will be made by applying the Clean Water Act and EPA regulations on the 

basis of specific facts presented and scientific information then available. 

XVI 

Elizabeth Southerland 

Director 

Office of Science and Technology 
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EXECUTIVE SUMMARY 

This document describes draft methods that states and tribes may use to derive 

field-based ecoregional ambient aquatic life criteria for specific conductivity (SC), a 

measurement of the concentration of ions, in flowing waters. The document also provides four 

case studies to illustrate how these draft field-based methods may be used to develop criteria in 

ecoregions with different background ionic concentrations measured as SC and to demonstrate 

how to assess the applicability of criteria developed for one ecoregion to a different ecoregion. 

The case studies use field data to demonstrate how to apply the methods described in this 

document to derive example criteria for SC for flowing waters dominated by calcium, 

magnesium, sulfate, and bicarbonate ions but not for flowing waters dominated by chloride salts. 

Elevated ionic concentration measured as SC has been shown to impact aquatic life in a range of 

freshwater resources. Different mixtures of ions that increase SC are associated with multiple 

anthropogenic sources, including discharges from wastewater treatment facilities, groundwater 

recharge affected by climate change, surface mining, oil and gas exploration, runoff from urban 

areas, and discharges of agricultural irrigation return waters, among others. 

The EPA relied on its Guidelines for Deriving Numerical National Water Quality 

Criteria for the Protection of Aquatic Organisms and Their Uses ( 1985) (EPA/822/R-85/ I 00) 

and A Field-Based Aquatic Life Benchmark/or Conductivity in Central Appalachian Streams 

(hereafter referred to as the "EPA Benchmark Report") (EPN600/R-I0/023F), among other 

documents, to develop the draft field-based method for SC. In the EPA Benchmark Report, EPA 

used a field data set to estimate a numeric SC benchmark for Appalachian streams. The EPA 

validated the method and the benchmark using an independent data set. In 2011, internal and 

external reviewers, including EPA's Science Advisory Board (SAB) (U.S. EPA, 201 lc), 

favorably reviewed the analyses and method. This current document uses that same method to 

estimate a protective criterion continuous concentration (CCC) for chronic (long-term) exposures 

as well as additional methods to estimate a maximum exposure concentration protective of acute 

toxicity. This document also provides recommendations for SC criterion duration and frequency. 

The EPA typically relies on laboratory toxicity test data for surrogate species as defined 

in the Agency's Guidelines/or Deriving Numerical National Water Quality Criteria/or the 

Protection of Aquatic Organisms and Their Uses (U.S. EPA, 1985) for aquatic life criteria 

XIX 



R04814

development. The draft field-based methods used here were adapted to be consistent with the 

intent of the Agency's traditional approach to derive aquatic life criteria (U.S. EPA, 1985). The 

draft field-based methods rely on geographically referenced, paired observations of SC and the 

presence and absence or abundance of freshwater benthic macroinvertebrate genera from 

wadeable perennial streams. The case studies that are included to illustrate the method are based 

on more than 4,000 paired biological (macroinvertebrate) and chemical (SC) field samples from 

more than 3,000 stations over a 15-year period ( 1996- 2010). An analysis of data for fish from a 

composite of case study ecoregions demonstrates that the example criteria based on 

macroinvertebrates are also protective of fish. 

For this draft field-based method, the valued resource is the aquatic community. The 

ecological entities defining the assessment endpoints are macroinvertebrate genera and the 

measure of effect is extirpation, or effective absence of such genera from a site (the desired 

attribute is occurrence). Two relationships are derived: one for each macroinvertebrate genus 

and one for the overall aquatic community. First, a weighted cumulative distribution function 

(CDF) is developed for each genus to determine the genus extirpation concentration (XC95 or 

951h centile of the distribution of the occurrences of a genus), the level of exposure above which 

a macroinvertebrate genus is effectively absent from water bodies in a region or other study area 

(U.S. EPA, 2011 a, 2003 ). That is, the probability is 0.05 that an observation of a genus would 

occur above its XC9s SC value. Second, the HCos (hazard concentration 51h centile) is developed 

using a genus-level extirpation concentration distribution (XCD) for the community from the 

aggregation of the XC95 values. This effect threshold is consistent with the intent of EPA's 

guidelines for aquatic Ii f e criteria development (U.S. EPA, 1985 ), which are designed to protect 

aquatic animal species (i.e., 95%) in a community. 

The HCo5 is a chronic-duration endpoint and used for derivation of a CCC because it is 

derived from biological field data that include exposure over whole life cycles and multiple 

generations of the resident biota. A criterion maximum exposure concentration (CMEC), a level 

of protection from acutely toxic exposures, is also derived based on stream water chemistry data. 

The CMEC is estimated at the 90th centile of observations at sites with water chemistry regimes 

meeting the CCC. The CMEC is the maximum SC level that may occur for a short duration and 

be protective of95% of macroinvertebrate genera. Both of these distinct expressions of the 

example SC criteria would need to be met in order to adequately protect aquatic life. 
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\ 

The type of model used in this draft method, a genus-level XCD, describes how genera in 

biotic communities in general respond to a stressor (e.g., an ionic mixture dominated by sulfate 

and bicarbonate salts). This method is based on a distribution of extirpation concentrations and 

is called the XCD method to distinguish it from other field-based methods. Like the surrogate 

aquatic taxa that form the minimum data set for laboratory-based aquatic life criteria, the 

macroinvertebrate taxa included in the case studies arc surrogate taxa that represent a potentially 

exposed aquatic community (U.S. EPA, 1985). 

xx.i 
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GLOSSARY 

Assessment endpoint-An explicit expression of the actual environmental value that is to be 
protected, operationally defined by an ecological entity and its attribute or characteristics. 
An assessment endpoint may be identified at any level of organization (e.g., organism, 
population, community). 

Assemblage, stream-A taxonomic or sampled subset of a community as may be collected from 
a stream. 

Background specific conductivity-The specific conductivity (SC) in streams in a region that 
occurs naturally and not as the result of human activity. Background may also be 
characterized as a population of minimally affected sites or low SC sites using a weight 
of evidence. 

Benchmark-A dose or concentration of a pollutant that, if exceeded, is expected to produce an 
adverse effect (called the benchmark response) in one or more assessment endpoints, 
signifying a decline in water quality or human health. 

Bootstrapping-A statistical technique of repeated random sampling from a data set that is often 
used in environmental studies to estimate confidence and prediction limits of a parameter. 

Box plot-A depiction of the 25•h, 501h, and 75•h quantiles of a distribution as a rectangle with a 
central line. The two standard deviation range is depicted as ··whiskers" extending from 
the box. Data beyond two standard deviations are indicated by individual circles or dots 
beyond the whiskers. 

Catchment area-The spatial extent of the surrounding landscape that drains into a particular 
river, stream, or other waterbody. 

Chorionic covering-The outermost casing or membranous covering of the egg of various 
invertebrates. 

Community-The full complement of interacting organisms within a defined area of an 
ecosystem. 

Conductivity, specific ( or specific electrical conductivity)-A measure of ionic concentration 
based on the electrical property of water and dissolved ions. As ionic concentration 
increases, conductivity increases. Standardized measurements in this document refer to 
specific conductivity, µSiem (also seen as: µmho/cm) at 25°C. 

Conductance, specific-Conductance is the inverse of resistance for a particular sample 
expressed as Seimens (S) usually at 25°C. In the literature, it is sometimes used 
synonymously with specific conductivity, but to avoid confusion, the term conductance is 
not used in this document. 

Confounder-An extraneous variable that correlates with both the dependent and independent 
variable. The presence of confounders can interfere with the ability to characterize a 
causal relationship. 

Criterion continuous concentration (CCC)-An estimate of the highest concentration of a 
material in surface water to which an aquatic community can be exposed indefinitely 
without resulting in an unacceptable effect. 

Criterion maximum exposure concentration (CMEC)-An estimate of the maximum 
concentration of a material in surface water to which an aquatic community can be 
exposed for a short time without resulting in an unacceptable effect. In this document, 
the CMEC is estimated at the 901h centile of specific conductivity observations that 
contribute to the annual CCC. 

XXll 



R04817

Cumulative distribution function (CDF)-The probabilities that a random variable with a given 
probability distribution will be found at a value less than or equal to x. Weighted CDFs 
are used to estimate extirpation concentrations of individual genera or species and 
unweighted CDFs to estimate a SC level that is expected to extirpate 5% of aquatic 
invertebrate genera. 

Ephemeral stream-A stream that flows briefly only in direct response to local precipitation, and 
whose channel is above the local groundwater table at all times. 

Extirpation-The depletion of a population of a species or genus to the point that it is no longer a 
viable resource or is unlikely to fulfill its function in the ecosystem. 

Extirpation concentration-The level above which a genus is effectively absent from its normal 
habitat. The threshold for extirpation is operationally defined by the level below which 
95% of the observations of the genus occur. 

Extrapolation-The process of extending the applicability of a model beyond the measured range 
of the original data set from which the model was derived. 

Flowing waters-Inland waters with a unidirectional flow including permanent, intermittent and 
ephemeral streams. 

Generalized additive model-A nonparametric, likelihood-based local regression model that 
replaces the linear function of a generalized linear model with a locally smoothed 
additive function. 

Hazardous concentration-A concentration threshold that is hazardous for a proportion of taxa. 
In this document, it is the concentration that is hazardous to 5% of genera calculated as 
the 5th centile of a taxonomic extirpation concentration distribution. 

Intermittent stream-A stream that flows continuously for only part of the time. During low 
flow there may be dry reaches alternating with wetted, nonflowing reaches. The stream 
bed may lie below the local groundwater table for at least part of the year. 

Interpolate-Process of estimating an unknown value that lies between known values. 
Ionic composition-The specific ions dissolved in water. In this document, the ionic 

composition is used to distinguish water dominated by chloride salts from those 
dominated by bicarbonate and sulfate salts. 

Ionic mixture-An undefined or defined blend of dissolved ions. In this document, the example 
case studies refer to the most common mixture of ions contaminating U.S. streams, 
specifically those dominated by calcium, magnesium, sulfate, and bicarbonate ions. 

Ionic regulation-The passive and active physiological processes that maintain the ionic 
composition, pH, and water content of tissues that is necessary for life. 

Least disturbed condition-the best available physical, chemical, and biological habitat 
conditions given today's state of the landscape or the least disturbed by human activities 
(Stoddard et al., 2006). Contrast with ''minimally affected condition." 

Major ions-The most common contributors to ionic concentration in surface waters, consisting 
of the following cations: Ca2+, Mg2

"", Na♦, K\ and anions: HCO3-, co/-, Soi-, c1-. 
Measure of effect-A measurable ecological characteristic that is related to the valued 

characteristic chosen as the assessment endpoint and is a measure of biological effects 
(e.g., survival, reproduction, growth). In this document it is the presence/absence of 
macroinvertebrate genera along a specific conductivity gradient. 

Measure of exposure-A measured or estimated characteristic that is used to characterize the 
level of exposure to the stressor. In this document, the measure of ionic exposure is 
specific conductivity. 
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Minimally affected condition-The physical, chemical, and biological habitat found in the 
absence of significant human disturbance (Stoddard et al., 2006). Contrast with "least 
disturbed condition." 

Osmoregulation-The physiological control of water content of an organism's tissues to maintain 
fluid and electrolyte balance within a cell or organism relative to the surrounding 
environment. 

Perennial stream-A stream with continuous surface or shallow interstitial flow year-round, and 
whose stream bed intersects the local groundwater table throughout the year. Also 
referred to as a permanent stream. 

Produced water-Waters that are produced by oil and gas development, mine dewatering, and 
related activities (e.g., coal bed methane mining, hydraulic fracturing). 

Reference site-Sampling locations that have been identified as minimally affected or least 
disturbed based on land use, habitat, and water quality characteristics other than specific 
conductivity. 

Salinity-The amount of salts dissolved in water. Traditionally expressed as parts per thousand 
(%0) or grams of salt per kilogram of water. 

Sensitivity analysis-A process that involves changing input values of a model in various ways 
to see the effect on the output value. The main goal of sensitivity analysis is to gain 
insight into which assumptions are most critical for model building. 

Total dissolved solids (TDS)-A measure of the combined content of all inorganic and organic 
substances dissolved in water, conventionally expressed as mg/L and operationally 
defined as those solids that pass through a filter, typically 0.45 µm. 

Univoltine-An organism having one brood or generation per year. 
Validation-Confirmation of the quality of a model and its results, typically by applying an 

independent data set. 
Valley fill-A headwater valley filled with mining overburden. This practice usually occurs in 

steep terrain where there are limited disposal alternatives. 
Verification-Demonstrating the accuracy of measurements or calculations. 
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1. INTRODUCTION AND BACKGROUND 

This document describes a set of draft methods that states and authorized tribes may use 

to derive field-based ecoregional ambient aquatic life criteria for ionic mixtures measured as 

specific conductivity (SC), a measurement of ionic concentration. Four case studies illustrate 

how these draft methods may be applied to develop such criteria in different ecoregions with 

different background SC and data sets. The case studies illustrate how these methods may be 

used to develop criteria applicable to flowing waters dominated by sulfate and bicarbonate salts. 

Chloride constitutes less than half of the total anions in the case examples. Although the 

methods may be appropriate for use with other ionic mixtures, the example criteria generally are 

not appropriate for waters with different ionic compositions (e.g., waters dominated primarily by 

sodium chloride). 

Among the documents the U.S. Environmental Protection Agency (EPA) relied upon to 

develop the draft field-based method for SC are EPA's Guidelines for Deriving Numerical 

National Water Quality Criteria for the Protection of Aquatic Organisms and Their Uses 

(U.S. EPA, 1985) and A Field-Based Aquatic Life Benchmark for Conductivity in Central 

Appalachian Streams (hereafter referred to as the "EPA Benchmark Report") (U.S. EPA, 201 la). 

The EPA used an extensive field data set in the EPA Benchmark Report to estimate a numeric 

SC benchmark. The EPA validated the method and benchmark using an independent data set. 

The EPA Benchmark Report provides details on the approach, as well as a causal analysis of the 

stressor-response relationship and a confounder analysis that explored the potential influence of 

habitat, water quality factors, other pollutants, and other factors. Internal and external reviewers, 

including EPA's Science Advisory Board (SAB), reviewed the primary method and derivation of 

the SC benchmark and validation exercises in 2011 (U.S. EPA, 201 Ic). Subsequently, the 

method and results of its application were published (Cormier and Suter, 2013a, b; Cormier 

et al., 2013a, b, c; Suter and Cormier, 2013). This current draft document uses that method as 

well as additional methods to estimate a protective maximum exposure concentration, duration, 

and frequency. It also presents a draft method for assessing applicability of field-based SC 

criteria developed in one geographic area to another area. In 2014 and 2015, panels of five 

external experts (selected independently by an EPA contractor) reviewed these additional draft 

methods. 

1-1 



R04820

These draft field-based methods may be used to develop SC criteria on the scale of 

Level III ecoregions (Omernik, 1995, 1987) in order to take into account natural ecoregional 

differences in background SC. ·In some areas, it may be appropriate to derive criteria at a 

different scale because background conductivity or ionic composition varies significantly across 

a Level III ecoregion (see Section 6 for an example). There are 85 Level III ecoregions in the 

continental United States (Omernik, 1995, 1987). SC tends to be low in most eastern and 

western montane ecoregions (25th centiles of SC <200 µSiem), intermediate in the midcontinent 

(200- 600 µSiem), and very high in arid areas (>600 µSiem) (Griffith, 2014). States and tribes 

may use this method to derive ecoregional criteria for SC at a level that protects 95% of resident 

macroinvertebrate genera based on field sampling data from a set of sites within the ecoregion or 

from another ecoregion, when applicable. 

The EPA typically relies on laboratory toxicity test data as defined in the Agency's 

Guidelines for Deriving Numerical National Water Quality Criteria for the Protection of Aquatic 

Organisms and Their Uses (U.S. EPA, 1985). EPA designed the draft field-based methods 

described herein to be consistent with the intent of the Agency's traditional approach used to 

derive aquatic life criteria (U.S. EPA, 1985). Like the Agency's traditional approach, criteria 

derivation through field-based methods can capture characteristics of the stressor and the 

ecosystems potentially at risk (e.g., stressor occurrence and distribution, strcssor-response 

relationships). 

The structure of this draft document, Field-based Methods for Developing Aquatic Life 

Criteria for Specific Conductivity, is consistent with the EPA's Guidelines for Ecological Risk 

Assessment (U.S. EPA, 1998a; Suter and Cormier, 2008). The assessment begins with a 

planning phase, termed Problem Formulation (see Section 2), in which the stressor of concern is 

identified, its presence in the environment and potential impacts are described, and assessment 

endpoints (i.e:, specific ecological entities and attributes to be protected and the level of 

protection to be achieved) are identified. In the case studies, the stressor is a mixture of ions in 

the form of dissolved bicarbonate and sulfate salts, measured as specific SC, in the field. The 

endpoint populations are aquatic benthic macroinvertebrates and the measure of effect is 

extirpation not to exceed 5% of genera. Section 2 serves as the Problem Formulation in general 

and for all four case studies. 
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In this draft document, the Analysis Plan (see Section 3), which is the last step in 

Problem Formulation, is included as a separate stand-alone section. The Analysis Plan describes 

three methods, ( 1) a field-based method that states may use to directly derive field-based aquatic 

life criteria for SC (the extirpation concentration distribution [XCD] method), (2) a regression 

model that can be used to derive criteria from minimally affected background (the 

background-to-criterion [B-C] model method), and (3) a method to assess the geographic 

applicability (extent) of the criteria using a weight-of-evidence approach. Section 3 serves as the 

Analysis Plan for this draft method in general and for all four of the case studies that follow in 

the Case Study Analysis sections. Each of the methods considers the causal relationship between 

exposure to major aqueous ions and the response of macro invertebrates. 

Next, in the Case Study Analysis sections (see Sections 4 and 5), the application of the 

draft XCD method is illustrated by deriving example SC criteria for different ecoregions with 

ecoregion-specific data sets. These sections describe magnitude, frequency, and duration as well 

as factors characterizing geographic range (see Case Studies I and II, Sections 4 and 5). Two 

other case studies demonstrate how to use the B-C regression method that predicts criteria from 

minimally affected background (see Case Studies III and IV, Sections 6 and 7). In these case 

studies, there are several factors relevant to determining geographic applicability (spatial extent 

of the criteria); among the most important are background SC and the composition of the ionic 

mixture present (ions of bicarbonate and sulfate salts). 

Appendices A and B provide supporting materials, including assessments of potential 

confounding factors, and plots and effect levels for all genera represented in ecoregional XCDs 

used in the development of the Case Studies I and II (see Appendices A for Case Study I and B 

for Case Study II). Appendix C discusses the characterization of background SC and the 

seasonal regime of a region (a condition assessment) and includes a specific example for Case 

Study II. Appendix D provides the derivation of a B-C regression model that uses minimally 

affected background SC to calculate a SC criterion that is useful for areas lacking sufficient data 

to use the XCD method (see application of this model in Case Studies III and IV). Appendix E 

provides extirpation concentration (XC95) values for the combined data sets used for Case 

Studies I and II. Appendix F provides results using an alternate measure of the ionic mixture, 

sulfate plus bicarbonate (as mg/L). Appendix G provides an analysis that shows that some fish 
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in streams are intolerant of high ionic concentrations and that fish are protected by criteria 

derived by applying the XCD method to benthic invertebrate data. 

Data quality reviews of project data sets were conducted to ensure that the data used and 

the results of the analyses are accurate and complete. When invalid or incorrect data were 

identified, these data were either corrected or excluded from analyses. Methods for data 

extraction, data management, model development, and quality assurance/quality control 

(QA/QC) for this project are described in the Quality Assurance Project Plan, prepared by Tetra 

Tech, Inc. 2014. Validation and other QA analyses are described as each model or case study are 

also presented. 
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2. PROBLEM FORMULATION 

This section serves as the Problem Formulation for the XCD method in general and for 

the case studies, which are presented in Sections 4, 5, 6, and 7. Problem Formulation begins 

with identification of the problem (see Section 2.1 ), the stressor of concern and its sources (see 

Section 2.2), and a description of how it can be measured (see Section 2.3). In the case 

examples, the stressor is a mixture of ions in a form dominated by bicarbonate and sulfate salts, 

measured using SC. The nature of effects (see Section 2.4), and mechanisms and modes of 

action are described (see Section 2.5). The assessment endpoints and measures of effect are 

described (see Section 2.6). The organisms are freshwater benthic macroinvertebrates and the 

measurement of effect is extirpation of 5% of genera. Extirpation is the depletion of an 

assessment population of a species or genus (in this case, it is the population in a stream) to the 

point that it is no longer a viable resource or is unlikely to fulfill its function in the ecosystem 

(U.S. EPA, 2003). Specifically, this effect threshold is defined in this document as the ionic 

concentration below which 95% of the observations of the genus occur, representing the extreme 

of an organism's tolerance to an ionic mixture. In the case studies, the ionic mixture as 

measured by SC is dominated by sulfate and bicarbonate salts, with either calcium and 

magnesium or sodium and potassium as the cations (U.S. EPA, 201 la). This effect threshold is 

consistent with the intent of EPA's guidelines for aquatic life criteria development (U.S. EPA, 

1985), which are designed to protect aquatic animal species (i.e., 95%) in a community. The 

Problem Formulation section concludes with the rationale for selection of a field-based method 

for derivation of criteria for the ionic mixture (see Section 2.7). 

2.1. PROBLEM IDENTIFICATION 

Stress from elevated ionic concentration, measured as specific SC, has been shown to 

cause significant adverse effects on a range of freshwater ecosystems across the Nation 

(e.g., Caiieda-Arguelles, et al., 2013; Higgins and Wilde, 2005; Kaushal et al., 2013, 2005; Pond 

et al., 2008; U.S. EPA, 201 la). The sources of ions in surface waters may be natural, reflecting 

soils and geology, or anthropogenic. The two most common ionic mixtures in streams are those 

dominated by either chloride anions (Cn or those dominated by bicarbonate (HCO:n plus 

sulfate (Soi-) anions based on mass (Hem, 1985; Griffith, 2014). The field-based methods are 
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illustrated using case examples with flowing waters with ionic mixtures dominated by HCO3-

plus so/-. Based on mass, c1- constitutes less than half of the total anions in the case examples. 

2.2. STRESSOR OF CONCERN-SAL TS 

Ionic stress has been implicated as a cause of biological impairment in aquatic systems 

throughout the United States ( e.g., Findlay and Kelly, 2011; Farag, and Harper, 2012; Dunlop 

et al., 2015; Boelter, et al., 1992; Higgins and Wilde, 2005; Johnson et al., 2013; Karatayev 

et al., 2012; Kaushal et al., 2013, 2005; Fritz et al., 2010; Gerritsen et al., 2010; Palmer et al., 

2010; Lindberg et al., 2011; Merriam et al., 2011; Pond et al., 2008, Pond, 2010; U.S. EPA, 

2011 a,b; Bernhardt et al., 2012; Cormier et al., 2013b; Timpano et al., 2011; Zhao et al., 2016). 

Nationally, sources of salts can be natural from rock formations and soils or can be associated 

with human activities and may be exacerbated by changes in climate. Sources include coastal 

salt water intrusion, irrigation, combustion wastes, resource exploration and extraction, 
' demineralization of concrete, runoff from urban areas, inputs from deicing roads, and sewage 

and industrial waste (Ziegler et al., 2010; Cafieda-Argi.ielles, 2013) (see Table 2-1). 

Furthermore, salts from different sources have different ionic compositions. For example, 

marine evaporite deposits are dominated by NaCl whereas weathering of minerals such as 

limestone and dolomite produce Ca2 ... , Mg2 ... , and HCO3- salts (Hem, 1985). 

Consistent with the EPA Benchmark Report (U.S. EPA, 201 la), these draft field-based 

methods may be applied for any waters with a defined ionic composition because the toxicity to 

aquatic organisms is dependent on the ionic composition of the solution (Mount et al., 1997; 

Mount et al., 2016; Erickson et al., 2016; Zalizniak et al., 2006; van Dam et al., 201 O; Dunlop 

et al., 2005; Soucek and Kennedy, 2005; Bradley, 2009; Evans, 2008a,b; Nelson and Cox, 2005, 

Johnson et al., 2015). Aquatic organisms are adapted to different ionic regimes and have 

different tolerances to changes in ionic concentration and composition (Remane, 1971; Bradley, 

2009). Although certain species, particularly of fish and Crustacea, have life histories and 

ionoregulatory adaptations that facilitate movement across a salinity gradient (Belli et al., 2009), 

most groups have distinct lineages of orders and families that are limited to either freshwater or 

marine environments (Remane, 1971; Berra, 2007). Outside of the physiological tolerance of a 

species, the toxicity of salts interferes with ionic regulation, osmoregulation, and acid-base 

balance (Bradley, 2009; Nelson and Cox, 2005). 
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Because toxicities of ions differ and because the example criteria are derived with data 

for streams where Ca2
+ plus Mg2+, and HCO3- plus soi- (i.e., not Na+ and Ci-) dominate the 

ionic composition on a mass basis, the case example criteria are not recommended for locations 

where c1- concentrations are greater than the combined concentrations of HCOJ- plus soi- . 

However, the XCD method could be used to derive criteria for other ionic mixtures, including 

locations dominated by c1-. 

Application of this XCD method relies on the availability of paired chemical and 

biological samples taken from waters with similar ionic composition (e.g., sulfate- and 

bicarbonate-dominated). The sites included in the data sets are screened based on ionic 

composition (e.g., chloride-dominated sites are removed from the data set in the case examples). 

However, removing them did not appreciably change the results in the case examples because 

there were so few sites that were chloride dominant. 

2.2.1. Sources of Ions 

Most fresh waters in the United States exhibit rock dominance (i.e., ion concentrations 

characteristic of natural weathering of minerals in the catchment) (Gibbs, I 970; Stallard and 

Edmond, 1987; Anning and Flynn, 2014), and the anion signature of these waters is usually 

dominated by HCO3- plus soi- (Wetzel, 2001; Griffith, 2014 ). SC tends to be low in 

mountainous and forested ecoregions (25th centiles of SC ~50- 200 µS iem) and higher in more 

arid ecoregions (Griffith, 2014; Anning and Flynn, 2014). Nationally, the dominant cation 

combination is calcium (Ca2+) plus magnesium (Mg2+) and the dominant anions combination is 

bicarbonate (HCOJ-) plus sulfate (Soi-) (Griffith, 2014). Exposure of soils and geologic 

formations to weathering is a natural source of ions (Olson and Hawkins, 2012; Hem, 1985; 

Pond, 2004; U.S. EPA, 201 lb). Factors such as rock texture and porosity, regional structural 

geology, the degree of fissuring ( or fracturing), exposure time, and other factors may influence 

the composition of water flowing over and percolating through rocks (Hem, 1985). Igneous and 

metamorphic rocks do not increase the ionic concentration of water flowing over them as much 

as sedimentary rocks because they are generally more resistant to weathering (Anning et al., 

2007). Carbonaceous sedimentary rocks, such as limestone (CaCO3) and dolomite 

(CaMg[CO3]), are sources of Ca2+, HCO3- and Mg2+, while other sedimentary rocks such as 

those containing gypsum (CaSO4·2H2O) and anhydrite (CaSO4) can be natural sources of sol-, 
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particularly in arid regions (Hem, 1985). Sedimentary rocks and salt deposits associated with 

evaporation, such as ancient sea-beds, may contain high levels of Na+ and c1-. Natural geologic 

variability among neighboring watersheds may result in differences in ionic concentration of 

associated streams. The ionic concentration of surface waters may increase naturally due to 

evapotranspiration, evaporation, or recharge from groundwater with higher ionic concentrations. 

Precipitation (e.g., rain or snow melt) can also affect ionic concentration. SC increases 

during episodes of below-normal surface flow and decreases during periods of above-normal 

surface flow. Seasonal patterns can vary greatly with regional climate, with low SC associated 

with spring rain or during summer from snow-melt. Aerial deposition of wet and dry soi
strips soils of Ca2"" and Mg2+ and thus directly and indirectly increases SC (Krug and Frink, 

1983; Kaushal et al., 2013). Near ocean coastlines, rain and dry deposition may contain more 

Cl- from entrainment of aerosols from seawater (Griffith, 2014). Pure water has low SC, due to 

low concentrations of ions in solution. Surface and ground waters have a wide range of SC, 

from <50 microsiemens per centimeter (µSiem), where water quality is dominated by rainfall and 

rocks are resistant to weathering, to over 200,000 µSiem for brines (Hem, 1985). 

Anthropogenic sources of ions can contribute to changes in both the ionic composition 

and concentration in freshwater resources. Human activities can increase the ionic concentration 

of natural waters either directly (e.g., by introducing new ions to freshwater systems) or 

indirectly (e.g., by changing land use to those that increase delivery of ions to freshwater systems 

and reduce freshwater input and recharge). For example, industrial, residential, and commercial 

activities may discharge ion-rich waters to surface water. Reservoirs increase evaporation, thus 

concentrating ions. Ionic concentration in freshwater systems can also increase as the result of 

discharges of brines and wastes from combustion effluents or mines, and runoff from treating 

pavements for icy conditions. Mining practices remove overlying vegetation and use explosives 

to break up underlying rock, leading to increased ionic leaching from mine overburden as well as 

from oxidation of exposed minerals such as pyrite (Johnson and Johnson, 2015; Bernhardt and 

Palmer, 2011; Fritz et al., 2010; Lindberg et al., 2011; Merriam et al., 2011; Palmer et al., 201 0; 

Pond, 2010; Pond et al., 2008; Sams and Beer, 2000). Some mining practices deposit loosely 

packed spoils comprised of crushed rock overburden into valley fills, where both chemical 

leaching due to rainfall and direct transport of ions bound to particulate or suspended sediments 

(mechanical weathering) can result in an increase of major ions in receiving waters (Schlesinger, 
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1997) (see Figure 2-1 ). Most mines manage water and wastewater to minimize impacts on water 

quality. 

Climate change can also contribute to increased salinity of freshwater from increased 

evaporation, intrusion through groundwater, and mobilization of geological salt deposits by 

changes in aquifer charge and recharge with increased rainfall. Global climate change is often 

· linked to sea-level rises and intrusion of saltwater attributed to changes in pressure, expansion of 

oceans as water temperatures increase, and glacial melting (Werner and Simmons, 2009). 

Expansion and creation of estuarine tidal channels over time, from both anthropogenic and 

natural causes, and compaction of plain lands have been found to contribute to saltwater 

intrusion (Mulrennan and Woodroffe, 1998). Storm surges and flood tides in which water levels 

exceed normal high tide levels may also contribute to saltwater intrusion (Zhichang et al., 200 I). 

Saltwater intrusion has been well documented in coastal areas of the United States 

(Barlow and Reichard, 20 l 0). Saltwater intrusion most commonly occurs as groundwater is 

removed and seawater infiltrates aquifers, potentially contaminating drinking water supplies and 

streams via groundwater discharge. Saltwater intrusion into freshwater systems can also be 

attributed to or exacerbated by road construction projects and culverts (Stewart et al., 2002). 

Waters used for irrigation mobilize salts within the soil and may increase the ionic 

concentration of surface waters near agricultural fields. Agricultural irrigation return waters 

contain a variety of salt ions based on the water source, natural chemical composition of the soil, 

and ions associated with nutrient enrichment (NO1-, NH4'\ and Po/-). Ions including Na .. , c1- , 

F-, Mg2 
.. , and soi- have been shown to mobilize in soils in the western United States leading to 

increased salinity of adjacent waterways and aquifers (El-Ashry et al., 1985; Leland et al., 200 l; 

Scanlon et al., 2009). These processes are influenced by changes in the amount and patterns of 

rainfall and changes in climate. Elevated salinity is estimated to affect 10% of the world's 

irrigated lands (Duncan et al., 2008) and may increase as climates become more arid. 

Salts are commonly used during periods of snow and freezing weather as a method for 

deicing roadways. The most common deicing agent is rock salt mainly in the form of sodium 

chloride (NaCl), though other compounds are available, such as calcium chloride (CaCh), 

magnesium chloride (MgCh), potassium acetate (KCHlC02), or calcium magnesium acetate 

(CaMg(CH3CO2)4) (Novotny et al., 2008; Forman and Alexander, 1998). The use of rock salt on 

snow and ice covered roads has increased salt usage in the United States from 163,000 metric 
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tons in 1940 to more than 23,000,000 metric tons in 2005 (Novotny et al., 2008), primarily in the 

northern states. As snow and ice melt, salt is transported via surface runoff to lakes and streams, 

or groundwater via recharge an_d has been found to increase concentrations of ions in 

surrounding waters (Blasius and Merritt, 2002; Novotny et al., 2008; Godwin et al., 2003). 

Water quality impacts can be important because of the greater percentages of pavement in 

urbanized watersheds. Salinity associated with deicing commonly occurs as seasonal pulses, as 

materials are applied during freezing conditions and arc transported into waterways upon 

melting. However, in some areas, increased salinity attributed to deicing salts may persist in 

surface waters due to delayed transport of salts stored in soil and groundwater from previous 

winters (Jackson and Jobbagy, 2005, Kaushal et al., 2005). 

Wastewater treatment plants and industrial discharges can contribute ions to freshwater 

systems and can dominate water quality in streams and rivers dominated by effluent discharge. 

Wastewater treatment plants have been shown to increase concentrations of Na+, er , K+_ Total 

Kjehldahl nitrogen (TKN), soi-, and SC downstream of the treatment plant discharge 

(Andersen et al., 2004). Kaushal et al. (2005) found increasing concentrations of chloride in a 

long-term study of streams. Echols et al. (2009) measured SC below a point source brine 

discharge, which ranged from 5,900-18,000 µSiem. Other industries including food processing, 

petroleum, and leather production also produce saline wastewaters as a byproduct of production 

(Lefebvre and Moletta, 2006). 

Wright et al. (2011) have identified weathering of cement as a source of Ca2+ and HCO3-

in streams draining urban areas. Rose (2007) also found these ions along with others to be 

elevated in urban subbasins. 

Some specific examples of anthropogenic sources of ions illustrated in Figure 2-1 

· ( adapted and updated from Ziegler et al., 2010) and their associated dominant ions are 

summarized in Table 2-1. 
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Table 2-1. Examples of ions associated with different anthropogenic sources 

Source Dominant ions References 

Surface coal mining and valley fills Ca2+, Mg2\ HCO1 , Bryant et al. (2002), Pond et al. (2008), EPA 
associated with mountaintop-removal sol- (201 la, b), Griffith et al. (2012) 
coal mining 

Runoff and effluents from conventional Ca2+, Mg2\ HCOl-, Zielinski et al. (200 I), Kennedy et al. (2003), 
coal mining and processing soi- Kimmel and Argent (20 I 0) 

Deep coal mining Na+, Ca2•, Mg?•, c1-, Thomas (2002), Mayhugh and Ziemkiewicz 
soi- (2005) 

Combustion effluents Ca2+, Mg24, HCO1-, Samarina (2007), Ruhl et al. (2012) 
soi-

Historical industrial sources, such as Na+, c1- Echols et al. (2009) 
chlor-alkali plants 

Wastewater treatment plants Na+, c1-, K' , TKN, Paul and Meyer (2001), Andersen et al. (2004) 
soi-

Sewage and industrial waste discharges Na+, Cl, NH/, NOt , Carey and Migliaccio (2009) 
PO43-

Salt water intrusion Na+, c1- Barlow and Reichard (2010), Mulrennan and 
Woodroffe ( 1998), Barlow (2003) 

Produced water from coalbed methane Na+, HCOJ-, Cl Brinck et al. (2008), Dahm et al. (2011 ), 
production Jackson and Reddy (2007). National Research 

Council (2010). Clark et al. (2001 ), Veil et al. 
(2004) 

Produced water from shale gas Na+, Ca2~, Mg2\ ct· , Haluszczak et al. (20 13 ), Entrekin et al. 
production (i.e., hydrofracking) HCO3 , K' , Soi-, Br (2011 ), Gregory et al.(2011 ), Veil et al. 

(2004) 

Produced water from conventional Na+, c1- Meyer et al. (1985), Boelter et al. ( 1992), Veil 
production of crude oil or natural gas et al. (2004) 

Agricultural runoff, particularly Na+, Mg•, NH/', c1-, EI-Ashry et al. ( 1985), Leland et al. (200 I), 
associated with irrigation F~, soi-, Poi- Bernot et al. (2006), Lerotholi et al. (2004), 

Ions may vary by Lenat ( 1984) 
region. 

Road deicing treatments Na+, c1-, ca1+, Mg• Forman and Alexander ( 1998), Kelly et al. 
(2008), Environment Canada and Health 
Canada (200 I), Evans and Frick (200 I), 
Kaushal et al. (2005) 

Impervious surfaces and weathering of Ca2• , HCo,-, c,- Kelting et al. (2012), Steffy et al. (2004) 
concrete in urban drainage systems Wright et al. (20 II), Rose (2007) 

Dry and wet acid deposition Ca2• , Mg2+, HCOJ-, Kaushal et al.(2013) 
soi-
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2.2.2. Conceptual Model 

A conceptual model consists of a written description and diagram that illustrates the 

relationships between human activities, stressors, and ecological effects on assessment endpoints 

(U.S. EPA, I 998a). The conceptual model links exposure characteristics with the ecological 

endpoints important for management goals. 

The simplified conceptual model shown here (see Figure 2-1) summarizes natural and 

anthropogenic sources of ionic loadings in the case example study areas, transport pathways, and 

potential ecological responses, all of which are described in greater detail in the following 

sections. Sources are affected by processes or states that can result in delivery of a source to a 

proximate stressor to the aquatic system. Sources deliver stressors, in this case, dissolved ions to 

streams. The proximate stressor is the physical, chemical, or biological agent that directly causes 

one or more biotic responses of concern, in this case, an increase in ionic concentration and/or a 

change in the relative amounts of ions dissolved in the water. The physical biological exposure 

is the form or route of exposure or uptake, which is generally direct contact with semipermeable 

membranes such as gills and internal integument. The physiological mechanism is the 

molecular, cellular, tissue, or organ system alteration that results from exposure to the stressor. 

These include changes in ionic concentration, pH shifts, and possibly loss of epithelial integrity. 

The mode of action is the organismal effect that may reduce fitness and survivorship and 

increase emigration. The assessment endpoint is the adverse population level of effect, in this 

case, extirpation. Extirpation is the depletion of a population of a species to the point that it is no 

longer a viable resource or is unlikely to fulfill its function in the ecosystem (U.S. EPA, 2003). 

The threshold for extirpation is operationally defined by the level below which 95% of the 

observations of the genus occur, an XC9s. For a more general model showing other sources, 

such as marine intrusion associated with water withdrawal or fires resulting in ash, see the 

conceptual model for ionic concentration on the CADDIS website 

(http://www.epa.gov/caddislssr ion4d.html). 
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Figure 2-1. Conceptual model showing hypothesized relationships among 
selected sources of ions and biotic responses to ionic stress by salt intolerant 
taxa (adapted from Schofield and Ziegler, 2010). 
Upward arrows indicate an increase, downward arrows indicate a decrease, and 
delta symbols indicate a change in the parameter in either direction depending on 
conditions. Inclusion of a linkage indicates that the linkage can occur, not that it 
always occurs. 

2.2.3. Environmental Transport and Fate of Ions in the Aquatic Environment 

The majority of calcium (Ca2+) and magnesium (Mg2+) found in most soils and surface 

water originates from chemical weathering of common minerals in rock or soils, such as 

limestones (CaCOJ) and dolomites (CaMg(CO3)2) (e.g., Goddard et al., 2007). Minerals rich in 

calcite, e.g., apatite (Cas(PO4)3(F,Cl,OH)), can be found in igneous, sedimentary, and 
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metamorphic rocks (e.g., Nezat et al., 2008). In many areas, these calcium and magnesium rich 

rocks are relatively easily weathered and soluble, with their mobility strongly affected by pH, 

becoming more mobile with decreasing pH (Likens et al., 1998). In forested catchments, the 

calcium and magnesium concentrations in surface waters can increase following disturbances, 

such as deforestation (Likens et al., 1970), and decrease in late successional forest stands relative 

to early successional forest stands (Hamburg et al., 2003). In general, anions (negatively charged 

ions) are more mobile than cations (positively charged ions) because they are not bound to 

negative binding sites on clays. Bicarbonate (HCOJ-) ions in most soils and groundwater result 

from chemical weathering of calcareous minerals. Bicarbonate ions are also present in soils as a 

byproduct of plant and microbial respiration, as well as from the oxidation of organic matter 

whereby carbon dioxide released in the soil becomes hydrated to form carbonic acid (H2CO3) 

and is then dissociated into bicarbonate (HCO3-) and carbonate (CO/-), depending on the local 

soil pH. The relative concentration of HCO3- compared to H2CO3 and co/- is pH dependent, 

with HCO3 - being the dominant form at circumneutral pH. HCO1- is readily leached from soils 

during rainfall. Alkalinity is a measure of HCOJ- and coi-. 
Sulfate (SO/-) ions found in soil and rocks can result from chemical weathering of 

sulfate minerals, such as gypsum (Mullins and Hansen, 2006) or from chemical weathering of 

coal deposits (Schlesinger, 1997). Atmospheric deposition can also be a source of sulfate found 

in soils and is primarily anthropogenic in origin from the burning of fossil fuels (Schlesinger, 

1997). Sulfate is readily teachable in soils, and sulfate mobility was found to be positively 

correlated with rainfall in relatively undisturbed forested watersheds in both Central 

Pennsylvania (Lynch and Corbett, 1989) and the Georgia Piedmont (Huntington et al., 1994). In 

the Allegheny River Basin in southwestern Pennsylvania, sulfate concentrations in surface 

waters draining relatively undisturbed watersheds ranged from 16- 20 mg/L (Sams and Beer, 

2000). 

In addition to runoff, ions can be transported to surface waters through groundwater 

discharge. Major ions can enter groundwater through dissolution of minerals in soils and rocks 

during recharge. Particularly during periods of low streamflow, groundwater discharge can be a 

major contributor of ions to surface waters (Larson and Marti, 1996). 

Once mobilized, the majority of major ions that contribute to SC behave conservatively 

in aquatic systems and are transported in surface water and groundwater to receiving waters. 
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Although the ions that are the focus of these field-based methods are essential elements for living 

organisms (within specific ranges), biological uptake does not effectively reduce ionic 

concentrations in streams (U.S. EPA, 201 lb). In addition, Ca2+, Mg2+, Soi - , Na+, and K+ are 

not significantly degraded nor adsorbed (U.S. EPA, 201 lb). As a consequence, concentrations 

of the transported major ions tend to increase in receiving waters unless diuted by precipitation 

or inflow from tributaries with lower ionic concentrations (Johnson et al., 201 O; Merriam et al., 

2011 ). An exception is bicarbonate ions, which can be taken up by photosynthetic plants. 

Geologically bound carbonates (HCOJ-) are also released into the atmosphere. Vesper et al. 

(2016) reported a total flux of dissolved organic carbon from two sites near a coal mine that 

ranged from 13 to 249 kg-C/year (18-364 metric tons of COi/year). 

2.3. MEASURE OF EXPOSURE 

The concentration of a dissolved salt mixture can be measured in a number of ways: as 

SC, total dissolved solids (TOS), freezing point depression (also referred to as osmotic pressure 

or osmolarity), refractive index, density, or the sum of the concentrations of individually 

measured ions. A comparison of the capabilities of these different measurement methods is 

shown in Table 2-2. The EPA has selected SC as the parameter to represent the measure of 

exposure for this stressor. SC was selected as the measure of the ionic mixture for these 

field-based methods because ( 1) SC is a measure of all ions in the mixture; (2) the measurement 

technology is fast, inexpensive, accurate, and precise; (3) it measures only dissolved ions; (4) it 

can be used to provide continuous monitoring records with in situ instrumentation; (5) it is a 

sensitive measure in dilute waters; (6) it is less influenced by other nonfilterable material such as 

oils and carbohydrates that may be dissolved in water compared to some measurement methods 

(e.g., TDS); and (7) it is monitored by most state water monitoring programs at bioassessment 

sampling sites. Several approved methods for measuring SC are available, including EPA 

method 120.1 (U.S. EPA, 1982 revised). 

SC has been commonly used as a measure of ionic concentration, and as an estimate of 

major solute concentrations and total dissolved solids concentrations of natural waters 

(McCleskey, 2011; Ziegler et al., 2010). SC is a measure of a material's ability to conduct 

electric current, including natural waters, and is typically expressed in units of microsiemens per 

centimeter (~tS/cm). 
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Table 2-2. Comparison of methods to measure ionic concentration 

Approximate 
sample range Sample Continuous Affected by 

Measurement and sample filtration Field measure nonionic 
method All ions? Speed volume required use possible constituents 

Specific Yes Seconds Wide range, No Yes Yes No 
conductivity µL-mL, 

volume or 
in situ 

Total dissolved Yes Days Requires larger At times No No Yes 
solids volumes for 
(gravimetric) freshwater 

Freezing point Yes Minutes Wide range, At times No No Yes 
depression few µL to mL 

volumes 

Refractometry Yes Minutes Better suited At times Yes Industrial Yes 
for higher application 
salinities, µL 
volumes 

Densitometry Yes Minutes Better suited No Yes No Yes 
for higher 
salinities, di 
volumes 

Sum of ion Typically Hours to Variable Yes No No No 
concentrations major ions days depending on 

only; e.g., analytical 
Ca2• , Mg2• , methods 
Na•, K•, 
c1. soi-, 
and HC03-

Because SC predictably increases with increasing ionic concentration, it is used to 

measure salinity (usually referring to NaCl) or ionic concentration (for any dissolved salts) 

(Standard Methods #2510 [APHA, 1992]; EPA method 120.1, 0950A [U.S. EPA, 1982]). SC 

measurements in natural waters indicate the presence of inorganic dissolved solids 

(e.g., chloride, nitrate, sulfate, bicarbonate, nitrite/nitrate, and phosphate anions and sodium, 

potassium, magnesium, calcium and iron cations). Electrical currents are carried by both 

positively charged cations and negatively charged anions-but to differing degrees depending on 

charge and mobility. Thus, the SC of a mixture depends on the type and concentration of the 
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ions in solution. SC is also dependent on temperature and is known to increase approximately 

2% for every 1 °C increase in water temperature. The term "Specific Conductivity" indicates the 

measurement has been standardized to 25°C, a reference temperature (Wetzel, 2001). SC is 

commonly reported in state monitoring programs, rather than the unstandardized conductivity 

measurement. 

Both specific conductivity and specific conductance are often used synonymously in the 

open literature indicating normalization or measurement at 25°C. Conductivity is a property of 

water expressed as µSiem. Conductance of a sample or electrical component is measured as 

Siemens (S). All measurements in this document refer to specific conductivity/specific 

conductance expressed as µSiem at 25°C as it relates to water samples. 

SC is an aggregate measurement of the full ionic mixture of a water sample. The total 

ionic concentration of natural waters is associated with biological effects. However, waters with 

similar SC levels may have different ionic compositions, and as a result can have different 

toxicities to freshwater organisms in the laboratory and in the field (Mount et al., 2016; Zalizniak 

et al., 2006; Dunlop et al., 2015). Therefore, when using SC as a measure of ionic concentration, 

it is important to characterize the specific ions and their relative concentrations. 

Some states and authorized tribes may want to use an alternative measurement of ionic 

concentration when developing aquatic life criteria. If a different measure of the ionic mixture is 

selected as the measure of exposure, the reliability of the measurement should be considered. 

For example, TDS has greater variability than other methods. If some states and tribes prefer to 

measure specific ions known to be toxic to aquatic organisms, the interaction of ions within the 

mixture also needs to be considered. Appendix F provides an example using an alternative 

measure of exposure for waters dominated by Ca2+ and Mg2+, the sum of HCQ3- and Soi- in 

mg/L. 

2.4. NATURE OF THE EFFECT 

All tolerances of stressors are determined by the evolutionary adaptations of organisms. 

The background levels of naturally occurring habitat variables such as temperature, pH, and SC 

are important determinants of those adaptations. Because aquatic species evolved in unpolluted 

waters, background levels define aspects of the niche to which the biota of a community is 

naturally adapted and which it potentially tolerates (MacArthur and Levins, 1967; Colwell and 
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Rangel, 2009; Peterson et al., 2011; Futuyma and Moreno, 1988; Wiens, 2004). Aquatic species 

inhabit nearly pure water, estuarine and marine conditions, hypersaline pools, and everything in 

between (Remane, 1971, Potapova and Charles, 2003; Potapova, 2005; Berra, 2007). In most of 

the United States, freshwater habitats have very low concentrations of dissolved ions relative to 

marine systems, so that is the condition to which most freshwater biota are adapted. 

Algae, protozoans, zooplankton, and bacteria have all been shown to have SC preferences 

in freshwater systems (Potapova and Charles, 2003; Potapova, 2014; Bos et al., 1996). 

Nationally, of 230 soft-bodied algae identified to the lowest practical taxonomic level, 56% had 

estimated optima <500 µSiem (Potapova, 2014). Nationally, of 683 diatoms also identified to 

the lowest practical taxonomic level, 84% had optima <500 µSiem and 35% did not occur in 

water >500 µSiem (Potapova, 2014). 

Freshwater benthic macroinvertebrates are extirpated at different ionic concentrations 

(U.S. EPA, 201 la}. In West Virginia, 17% of genera that occur at background SC are extirpated 

at 500 µS iem and many more genera decline at that SC (Cormier et al., 2013b). Effects are not 

limited to Appalachia. In Nevada streams, differences between observed and expected 

invertebrate communities increased above natural background levels of approximately 

300 µSiem (Vander Laan et al., 2013 ). Freshwater fish also decline and are extirpated as ionic 

concentration increases (see Appendix G). Although these data are from waterbodies with a 

wide range of background SC values, they demonstrate that many species and genera are adapted 

to particular SC regimes, and many of them are quite low. 

The physiological limits of species determine their tolerance ranges, in this case, their 

potential SC niche with respect to concentrations of a defined ionic mixture (Olson, 2012; 

Vander Laan et al., 2013). At the extremes of their physiological tolerance, species are less able 

to develop, grow, and reproduce. A species may not exploit its full tolerance range, because 

competitor species are better suited for a particular ionic concentration or for other ecological 

reasons such as predation, parasitism, and habitat requirements. The SC range that is actually 

inhabited by a species is called a realized niche. 

The range of SC conditions varies in natural aquatic systems. Species do not occur where 

the SC is lower or higher than their SC tolerance. The lowest SC in a freshwater system, 

therefore, is the lowest possible limit of the potential SC niche (see lower tolerance limit in 

Figure 2-2). When mineral salts are added to an aquatic system, SC increases, part of the 
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potentially habitable SC niche space is lost, and the size of the realized niche for species adapted 

to low SC decreases. When the SC is above the physiological tolerance of a species due to 

natural or anthropogenic causes, it does not persist and the species is extirpated. 
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Figure 2-2. A species' (or genus') realized niche is defined by its lower and 
upper limits of occurrence. In this case, the lower tolerance limit is less than or 
equal to the lowest specific conductivity (SC), which is the lower limit of 
occurrence. The XC9s represents the upper tolerance limit. Approximately 5% of 
observations of a taxon are assumed to occur in sink habitats where a population 
cannot persist without immigration from source habitats. A species or genus 
optimum is the environmental condition most easily tolerated both 
physiologically and competitively and can be estimated by the conditions where 
the taxon is most often observed. The optimum SC may be estimated at the 
maximum probability of observing the taxon from a generalized additive model, 
shown here to be the minimum SC. The example involves the genus Ephemerella 
which is comprised of several species of mayflies. 

The upper tolerance limit of a species is estimated by its XC9s (see Figure 2-2). 

Extirpation is the depletion of a population of a species to the point that it is no longer a viable 

resource or is unlikely to fulfill its function in the ecosystem (U.S. EPA, 2003). The occurrences 

of benthic invertebrate species at locations with a SC greater than their XC9s value are believed 
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to represent sink habitats (Pond et al., 2014 ). Sink habitats are those locations where occurrence 

of species is primarily the result of immigration from locations with low SC termed source 

habitats from which immigrants originate. They are "sinks" in the sense that immigrants have 

low success in establishing sustainable populations in those locations. 

These phenomena have practical application. The proportion of species or genera 

extirpated as a result of increased SC in an ecoregion can be determined and is the basis for the 

XCD method. 

Several other predictions can be made from niche theory. Species with niches that limit 

them to low SC water are not expected to occur where low SC water does not occur. The source 

of high SC could be natural or due to anthropogenic inputs (Cormier et al., 2012, Coffey et al., 

2014). For example, in an ecoregion lacking streams <400 µSiem, any species with an upper 

tolerance limit <400 µS iem SC would not be expected to occur because there is no habitat for 

them. As a corollary, where there is a low SC habitat in an ecoregion, species tolerant to low SC 

will occur. 

The relationship between ambient SC levels and SC tolerances of species that are present 

has at le~st two practical implications. First, it is inappropriate to set criteria below natural 

background for a location. Second, the lower limit for any XCD in any given ecoregion cannot 

be lower than the natural background of the ecoregion. In practical terms, this shifts the origins 

of XCDs and their 5th centiles toward higher SC (graphically to the right) as the background SC 

increases. Hence, when XCDs from regions of low to high natural background are 

simultaneously plotted on the same graph, the curves progress to the right. (For an example, see 

the XCDs in Appendix D, Figure D-3). Therefore, the background SC of an ecoregion is 

strongly associated with a predictable extirpation of 5% of species or genera. This relationship 

between background SC and the proportion of extirpation can be used to predict the SC that will 

extirpate 5% of species or genera in an ecoregion solely based on ecoregional background (see 

Section 3.7.2 and Appendix D, Figure D-4). 

2.5. MECHANISMS AND MODES OF ACTION 

The measure of effect for these field-based methods is extirpation (U.S. EPA, 201 la). The 

three most likely modes of action for extirpation of a genus or species are the population-level 

processes mortality, emigration, and failure to recruit (Rubach et al., 2011; Williams and Hynes, 
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1976; Clements and Kotalik 2016). The sections below discuss some physiological mechanisms 

of action through which SC acts on organisms and on the processes that constitute the potential 

modes of action. 

2.5.1. Physiological Mechanisms 

In exposures to elevated ionic concentrations, physiological stress could cause mortality 

or drift (a process in which invertebrates emigrate by releasing the substrate and allowing 

themselves to be carried downstream). The stress occurs because the freshwater organisms 

cannot maintain or need to use more energy to maintain their internal ionic concentration and pH 

with altered ionic composition and concentration, and water volume in waters with very high 

ionic concentration. The mechanism of action is believed to be due to adverse ionic gradients 

formed by the concentration and relative proportions of ions. For all freshwater organisms, 

microbes, plants and animals alike, ionic concentration is higher inside an organism than in 

freshwater. To concentrate and maintain the internal ion concentration, organisms have evolved 

many interrelated strategies. One cannot describe the specific action of toxicity of one ion or pH 

without considering all the others (Zhang and Wakamatsu, 2002 Griffith, 2016; Bradley, 2009; 

Evans, 2008a, b; Wood and Shuttleworth, 2008; Nelson and Cox, 2005; Marshall, 2002; Hille, 

2001; Smith, 2001; Thorp and Covich, 2001; Komnick, 1977; Sutcliffe, 1962). For example, 

Na+ and c1- concentrations are much higher inside organisms than in freshwater. One 

mechanism used by invertebrates and fish to concentrate ci-, an anion with a negative charge, is 

to exchange er for a nonmineral anion waste product (CO2) that is produced during metabolism 

of sugar. An enzyme, carbonic anhydrase, rapidly and reversibly catalyzes water and CO2 to 

HCO3- and H+. HCO3- concentrations are higher inside the organism and lower in the water. 

This concentration gradient is favorable for the exchange of c1-. However, a cation also needs to 

be removed from the organism or else ff' will accumulate and cause acidosis. Acidosis causes 

complex cellular reactions and affects function of cellular organelles that lead to many adverse 

effects including death (Gesser and Poupa, 1983; Vafai and Mootha, 2012). Freshwater animals 

exploit this increased concentration of H+ by exchanging it for another cation, such as Na+. 

Thus, Na• and c1- are concentrated inside organisms relative to freshwater. However, when the 

HCO3 - concentration. in freshwater is high, the concentration gradient does not favor movement 

of HCO3- out of the organism and other ions are not readily brought into the organism. Because 
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this anion-cation exchange mechanism uses waste CO2, it requires less energy to maintain. 

Low-energy regulation of ions that depend on favorable HCO3- concentrations can be 

supplemented by adenosine triphosphate-dependent transport of ions as ion concentrations 

increase outside the organism and concentration gradients become less favorable for passive or 

low energy transport. The inability to regulate internal ionic concentrations or the greater energy 

demand for ion regulation may causes stress resulting in death, drift, reduced growth, or reduced 

reproduction, but definitive cellular studies for most aquatic organisms are lacking. 

Organisms use many strategies to minimize loss of ions and the exclusion of water (see 

references in previous paragraph). At the interface between water and the organism's surface, 

epithelial tissue integrity is essential. Cell membranes are a barrier to water because they are 

hydrophobic bilayers of lipids. The membranes are selective for the ions and direction of 

movement using proteinaceous ion channels, ports, and carriers (for a review see Griffith, 2016). 

Between the cells making up the epithelial pavement, ultrastructural features called tight 

junctions hold adjacent cells together and complete the epithelial barrier restricting water and ion 

movement into or out of the organism. External Ca2+ helps maintain tight junctions (Gonzales 

and McDonald, 1992; Smith et al., 2005; Brown and Davis, 2002). There is some evidence from 

human studies of the gut that soi-may interfere with tight junctions causing loss of epithelial 

integrity but the physiological interactions of so/- have not been well studied in freshwater 

organisms. Note that ion concentrations in freshwater are always less than inside the animal and 

do not cause loss of water from the animal. Rather, loss of epithelial integrity can lead to excess 

water or loss of ions. This is a key difference between marine and freshwater organisms. 

In summary, the full complement of anions and cations, including others not described 

here, need to be maintained by organisms. There is an extensive literature on ionoregulation of 

cations and anions. The higher concentration of ions inside organisms compared to freshwater 

provides opportunities to use ionic gradients for ionoregulation. Acid-base regulation is linked 

to the production of hydrogen ions involved in ionoregulation. Because useful gradients are 

dependent on low concentrations of ions in freshwater, relative amounts of each ion, not 

necessarily any individual ion, accounts for toxic effect. 
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2.5.2. Mortality, Growth, and Reproduction 

Death of juvenile aquatic invertebrates exposed to different ionic concentrations has been 

demonstrated in the laboratory (Echols et al., 201 O; Kennedy et al., 2003, 2004, 2005; Lasier and 

Hardin, 2010; Merricks ct al., 2007; Mount et al., 1997; Wang et al., 2013, Kunz et al., 2013, 

Bringolf et al., 2007). Sublethal effects reported from laboratory studies include reduced growth, 

reproduction (Johnson et al., 2015), early emergence (Nietch et al., 2014), and premature release 

of unionid glochidia ( Gillis, 2011 ). When death of an entire population occurs, the area remains 

depopulated until recolonized by aerial dispersion and egg-laying (oviposition) (Smith et al., 

2009) or by organisms floating downstream (drift) from refugia at upstream reaches or tributaries 

to the depopulated stream reach (Williams and Hynes, 1976; Pond et al., 2014). 

2.5.3. Emigration 

Emigration occurs when organisms vacate a stressful environment after being challenged 

with a noxious stimulus or lack of food or other resources. In numerous studies, benthic 

invertebrate drift is induced within minutes of exposures to a range of stressors in natural and 

artificial streams (Svendsen et al., 2004; Wood and Dykes, 2002). Stress induced drift and 

avoidance behaviors have been shown to occur with salts, toxic chemical spills, floods , 

pesticides, drought, sediment, low dissolved oxygen (DO), heat, and organic pollution (Wood 

and Dykes, 2002; Svendsen et al., 2004; Crossland et al., 1991; Doeg and Millage, 1991; 

Wallace, 1990; Brittain and Eikeland, 1988; Sheehan and Winner, 1984; Geekier et al., 1976; 

Waters, 1966, 1972, 1995). In independent studies, colonized substrates were exposed to 

continuous flowing treatments of ionic mixtures (Clements et al., 2014, 2016; Ni etch et al., 

2014). The studies showed increased drift, reduced numbers of taxa, and other effects. Drift is 

more likely to occur when there is an abrupt change in environmental conditions rather than a 

slow change that allows organisms to physiologically adapt. For example, after a moderate 

increase in ionic concentration, some aquatic insects synthesize more ionic channels for ionic 

regulation (Wichard et al., 1973; Sutcliffe, 1974; Komnick, 1977). 

2.5.4. Failure to Recr'uit 

Development begins with gamete production. Fertilization during the terrestrial phase of 

the life cycle occurs internally in most aquatic insects and is unlikely to be affected by aqueous 
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ions. At oviposition, contact with freshwater causes the swelling and formation of an 

extrachorionic coating that is necessary for adherence of the eggs of some invertebrates to 

substrates in the stream (Percivale and Whitehead, 1928). Eggs oviposited into water with 

higher specific SC do not form the adhesive coating (Percivale and Whitehead, 1928) and the 

eggs are washed downstream and presumably perish (Gaino and Bongiovanni, 1992). Ionic 

gradients that initiate biological changes are also necessary to permit propagation of a 

fertilization potential over the surface of some eggs and to allow successful embryonic 

development and hatching in some species such as fish (Jaffe, 1991; Coward et al., 2002). 

Similarly, toxicity tests with fathead minnow larvae were more sensitive during the transitional 

period from embryo development to hatching (Wang et al., 2016a). Mesocosm experiments with 

mayflies also indicated greater vulnerability during early life stages and during emergence to 

winged adults (Clements and Kotalick, 2016; Nietch et al., 2014). 

2.5.5. Community Interactions 

Increased competition, predatation, or parasitism have been suggested as possible modes 

of action leading to loss of some species and an increase in salt-tolerant taxa where ions are 

elevated (Olson, 2012; Olson and Hawkins, 2012; Micieli et al., 2012; Wood-Eggenschwiler and 

Barlocher, 1983 ). These processes may affect the benthic invertebrate communities that form at 

different ionic concentrations. 

2.6. ASSESSMENT ENDPOINTS AND MEASURES OF EFFECT 

2.6.1. Assessment Endpoints 

Assessment endpoints represent the actual environmental value to be protected. They are 

defined by an ecological entity (e.g., species, community, or other entity) and attributes, 

(e.g., survival, growth, and reproduction) (U.S. EPA, 1998a). In the development of water 

quality criteria for SC, the entities are aquatic biotic communities and the attribute is protection 

of all but a small fraction of species from extirpation. 

The relevant ecological entities for these field-based methods are macroinvertebrate 

assemblages, which are characterized by their taxonomic composition at the genus level. 

Macroinvertebrates were selected because they are susceptible to ionic stress, they are important 

to stream function and ecosystem integrity, they provide numerous ecosystem services that 
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benefit humans, they can be found in all types of streams, and they arc intrinsically valuable 

aquatic life forms (Suter and Connier, 2015). Furthermore, because macro invertebrates 

constitute the great majority of multicellular species in streams and have a wide range of 

sensitivities, they are excellent indicators of adverse effects on ecological processes and on the 

larger aquatic community. For these reasons, all states and many tribes monitor aquatic 

macroinvertebrates to assess the health of the aquatic community (U.S. EPA, 2002). 

The most commonly recognized contribution of aquatic macroinvertebrates is that they 

are food for larger invertebrates and fish and other vertebrates, including recreationally important 

fish species (Allan, 1981; Richardson, 1993; Sweka and Harman, 2008; Hitt and Chambers, 

2014), amphibians (Burton, 1976; Wallace et al., 1997), insectivorous bird species (Nakano and 

Murakami, 2001; Gray, 1993; Epanchin et al., 2010), bats (Clare et al., 2011 ), and mammals. 

However, the overall function of freshwater aquatic ecosystems is also dependent on 

macroinvertebrates (Hooper et al., 2005; Cardinale, 2011). Macroinvertebrates improve water 

quality through forest and stream nutrient retention (Newbold et al., 1983, 1982; Wallace and 

Webster, 1996; Huryn and Wallace, 2000; Evans-White et al., 2005), aid in leaf litter 

decomposition (Wallace and Webster, 1996), and remove pathogens and nuisance periphyton 

blooms by filtering and grazing (Wallace and Merrit, 1980; Yasuno et al., 1982; Hall et al., 

1996). Because macroinvertebrates provide many ecosystem services, it is well understood that 

stream macroinvertebrate diversity and abundance are important indicators of overall stream 

condition (Carter et al., 2006; Resh, 1995), and many stream monitoring programs and stream 

condition indices rely on macroinvertebrate sampling metrics (Gerritsen et al., 2000; Pond 

et al., 2008; U.S. EPA, 2002). 

These field-based methods can be used to develop ecoregional criteria that are fully 

protective of aquatic life. Many freshwater insects are among the most salt-intolerant organisms 

relative to other taxa, including crustaceans such as crayfish and daphnids, fish, and amphibians 

(compare Appendices A.4 and 8.4 with Appendix G of this report). Recent studies suggest that 

mussels in the family Unionidae are acutely salt-intolerant (Kunz et al., 2013; Wang et al., 

2016a, b), particularly during early (glochidia and juvenile) life stages (Bringolf et al., 2007; 

Gillis, 2011; Wang et al., 2016a, b). 

Fish also are adversely affected by ionic stress (see Appendix G, Stauffer and Ferreri, 

2002; Kimmel and Argent, 2010; Mount et al., 1997; Kennedy et al., 2005, 2004, 2003; Harper 
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et al., 2012; Farag and Harper, 2012, Hopkins and Rousch, 2013, Hitt and Chambers, 2014). 

EPA 's assessment of fish in Appendix G indicates that they are sensitive to ionic stress but are 

extirpated at slightly higher SC levels than macroinvertebrates. Therefore, fish are expected to 

be protected by criteria based on macroinvertebrate data. More complex organisms (e.g., fish) 

generally have a greater ability to regulate internal ionic concentrations and water volumes than 

simpler organisms, such as benthic invertebrates (Dunlop et al., 2005). Fish also have greater 

mobility and may be able to more readily migrate from high SC sites to more habitable areas 

(e.g., Goldstein et al., 1999; Woodward et al., 1997, 1995). 

In sum, macroinvertebrates are a critical component of ecological integrity, provide 

numerous ecosystem services, and appear to be a salt-intolerant ecological taxonomic group; 

therefore, they are used as an assessment endpoint for these field-based methods. 

2.6.2. Measures of Effect 

The measures of effect for these field-based methods have been selected to be consistent 

with the intent of the conventional laboratory-based method for developing aquatic life criteria 

(U.S. EPA, 1985). Two relationships are derived from the paired SC and macroinvertebrate field 

data: one for each macroinvertebrate genus and one for the overall macroinvertebrate community 

in the study area. First, a cumulative distribution function (CDF) is developed for each genus2 to 

determine its genus XC95, the SC level above which a genus is effectively absent from water 

bodies in a region (U.S. EPA, 2003). It is defined in this method as the 95th centile of the 

distribution of occurrences of a macroinvertebrate genus. In other words, the probability of 

observing a genus above its XC9s SC value is 0.05; i.e., if a genus is observed at 100 sites, only 

5 sites would be expected to have SC above the XC95. XC9s values that are uncertain or 

unmeasured within the exposure range are noted and generally do not influence the hazardous 

concentration (HCos) because their estimated XC9s values are greater than those genera in the 

5th centile. Second, the HC05 is developed using a genus-level XCD for the macroinvertebrate 

community from the aggregation of the XC9s values. 

2conventionally, species have been aggregated to the genus level. However, effect levels may be different for 
species within a genus due to niche partitioning afforded by naturally occurring causal agents such as dissolved ions. 
(Remane, 1971; Suter, 2007). Hence, an apparently salt-tolerant genus may contain both salt-intolerant species and 
tolerant species. Analyses with fish species indicate that the range ofXC9s values within a genus can be quite broad 
and the empirical genus-level XC9s tends to represent the maximum XC9s of the species in the data set (see 
Appendix G). 
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One key difference from laboratory-based methods used to develop aquatic life criteria 

for chronic exposures is the measure of effect. In the XCD method, the measure of effect is 

genus extirpation (population-level) rather than an effect at the organism level. In the 

laboratory-based method, the measures of effect represent survival, growth, or reproduction 

(U.S. EPA, 1985). Because the example ecoregional criteria are based on field data for a large 

number of macroinvertebrate genera across many sites across a broad SC gradient, the EPA 

anticipates that a reasonable level of protection of the overall aquatic community will be 

provided if all except a small fraction (i.e., 5%) of sampled macroinvertebrate genera from the 

region are protected. In their review of the EPA Benchmark Report, the EPA SAB stated that 

this approach provides a degree of protection comparable to or more protective than a 

conventional water quality criteria based on conventional chronic toxicity testing 

(U.S. EPA, 201 lc). 

The genus-level XCD used in the XCD method represents the response of genera in 

biotic communities in general to a stressor (e.g., an ionic mixture dominated by sulfate plus 

bicarbonate). XCDs do not require that the species or genera be the same in all applications or at 

all locations (Posthuma et al., 2001; Cormier and Suter, 20l3a; Cormier et al., 2013a). Similarly, 

the genera that form the minimum data set for laboratory-based aquatic life criteria are not 

intended to match any particular community; rather, they are surrogate taxa that represent any 

potentially exposed freshwater community (U.S. EPA, 1985). In the same way, the distribution 

of genera in the XCDs used in the XCD method ( e.g., see Section 4.2) represent all stream 

communities from a similar background ionic concentration exposed to a similar ionic mixture. 

All of the macroinvertebrate taxa used to develop an XCD may not occur at any one site in an 

ecoreg1on. 

Because this approach relies directly on paired observations of in situ measurements of 

SC and benthic invertebrate assemblage information, the potential adverse effects of ionic stress 

on all life stages is considered in the context of other complex relationships ( e.g., food web 

dynamics) and aquatic ecosystem processes. The measures of effect (i.e., XC9s and HCo5; see 

Sections 3.1.2 and 3.1.3) are considered chronic-duration endpoints because the field data reflect 

exposures over whole life cycles and multiple generations of the resident biota (see Table 2-3). 

A field-based method to directly develop acute criteria for SC is not yet available due to a lack of 

field data with sufficiently high temporal resolution ( e.g., daily measurements of SC paired with 
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macroinvertebrate sampling for at least l year). However, these field-based methods include a 

method that uses within-site variability of SC levels to derive a criterion maximum exposure 

concentration (CMEC) that will protect aquatic life from acutely toxic exposures (see 

Section 3.2). The CMEC differs from a criterion maximum concentration (U.S. EPA, 1985) 

because it is not calculated using laboratory or field data showing a direct relationship between 

SC and an acutely toxic biological response. However, the protectiveness of the CMEC was 

corroborated with field biological and SC data in Case Examples I and II (see Appendices A 

and B). 

Table 2-3. Summary of assessment endpoints and measures of effect used in 
this field-based method to derive a criterion continuous concentration (CCC) 
and criterion maximum exposure concentration (CMEC) for specific 
conductivity 

Stressor of concern Measure of exposure 

Mixture of ions (e.g., ([HCOJ-] + [SOil) > [Cll Specific conductivity 

Assessment endpoints for the aquatic community Measures of effect 

Occurrence of macroinvertebrate populations Chronic XC9s (genus-level effect) 
Chronic HCos (assemblage-level effect) 

XC9s • Extirpation concentration, the SC value below which 95% of the observations of a genus occur. 

To summarize, for these field-based methods, the valued resource is the aquatic 

community, characterized by the macroinvertebrate populations that occur at a site. The 

ecological entities defining the assessment endpoints are populations of macroinvertebrates 

(aggregated to genera) and the measure of effect is extirpation (the desired attribute is 

occurrence). Macroinvertebrate populations are appropriate assessment entities because they 

occur in all but the poorest-quality streams, they are important to ecosystem structure and 

function, they are highly diverse, they are common forms of aquatic life, and they are affected by 

many different agents including ionic stress. Extirpation is the depletion of a population of a 

species or genus to the point that it is no longer a viable resource or is unlikely to fulfill its 

function in an assessed ecosystem. Extirpation of genera is an appropriate attribute for these 

methods that rely upon analyses of field data to determine population-level effect thresholds. 

Aquatic life criteria developed using these field-based methods are set at a SC level that protects 
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95% of resident macroinvertcbrate genera that occur at reference sites in the relevant ecorcgion. 

Aquatic communities are expected to be resilient to these effects and support the overall integrity 

and function of the aquatic ecosystem if the derived ecoregional criteria (magnitude, duration 

and frequency) are not exceeded. 

2.7. SELECTION OF A FIELD-BASED METHOD 

The EPA typically relies on laboratory toxicity test data for the development of aquatic 

life criteria (U.S. EPA, 1985). To the extent laboratory toxicity tests have been performed on 

similarly mixed proportions of these major ions, these tests with commonly tested laboratory 

species have not indicated sensitivity at the concentrations associated with loss of 

macroinvertebrate genera in the field (U.S. EPA, 201 la). Although it is impractical to replicate 

in the laboratory the range of taxa, conditions, effects, or interactions that occur in natural 

streams, a number of recent toxicity studies have begun to bridge the gap between physiological 

studies and field observations (Mount et al., 2016; Erickson et al., 2016; Wang et al., 2016a; 

Kunz et al. 2013). Also, mesoscosm studies have begun to identify the modes of action that 

likely lead to extirpation in the field and corroborate effects observed in the field (Clements and 

Kotalik, 2016; Nietch et al., 2014). 

Analyses of field data show the reduced presence of many benthic macroinvertebrate 

genera at increasing SC levels. The associations between SC and benthic macroinvertebrate 

occurrence observed in the field have been assessed as causal (e.g., see Section 2.2 of this 

document; [ e.g., Gerritsen et al., 201 O; Palmer et al., 201 O; Lindberg et al., 2011; Merriam et al., 

20 I 1; Pond et al., 20 I 0, 2008; U.S. EPA, 2011 a, b; Bernhardt et al., 2012; Cormier et al., 

2013b, c; Timpano et al., 20 l 4; Dunlop et al., 2015; Zhao et al., 2016]). Furthermore, the field 

data used in this analysis represent exposures to regionally representative assemblages of taxa 

and life stages at levels and proportions of ions under realistic physical and chemical conditions. 

In this case, field data can be used to directly assess ecologically-relevant measures of effects, 

such as extirpation of genera in aquatic communities as a result of exposure to these ionic 

mixtures in the field. Protection of a diverse assemblage of benthic macroinvertebrates is 

protective of stream communities and aquatic life. 

For these reasons, the EPA concluded that a field-based approach is appropriate for 

developing SC criteria where there are sufficient data for analysis. 
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3. ANALYSIS PLAN: FIELD-BASED METHODS TO DEVELOP SPECIFIC 
CONDUCTIVITY CRITERIA 

This section presents field-based methods that may be used to derive SC water quality 

criteria for the protection of aquatic life where sufficient data are available. The methods 

describe how to derive a criterion continuous concentration (CCC) to protect against effects from 

chronic exposure (see Section 3.1) and a CMEC to protect against effects from acute exposure 

(see Section 3.2). The methods also describe how to estimate duration (see Section 3.3) and 

frequency (see Section 3.4), how to assess causation (see Section 3.5), and how to determine the 

applicable geographic range of criteria (see Section 3.6). Because the primary method (the XCD 

method) requires large, paired chemical and biological data sets which are not available for all 

ecoregions in the United States, EPA developed another method which uses a model to calculate 

a CCC for SC. This method is useful for Level III ecoregions where sufficient paired biological 

data are lacking (see Section 3. 7). Section 3 serves as the Analysis Plan for the case studies in 

Sections 4, 5, 6 and 7. Some ecoregion-specific examples are included in this section to 

illustrate key concepts and methods. 

3.1. DERIVING A CRITERION CONTINUOUS CONCENTRATION (CCC) 

The XCD method requires a field data set with paired in situ measurements of SC and 

benthic macroinvertebrate survey results for streams in the study area. The field SC 

measurements allow for the development of exposure-response relationships across a SC 

gradient. The inclusion of high quality and impaired sites in the data sets assures a range of SC 

(exposure) for characterizing changes in taxa occurrence (response). In aggregate, the in situ 

field measurements of SC from many sites from different times of the year represent the 

variability over a year. 

Using this method, two relationships are derived from the field data: one for each 

macroinvertebrate genus and one for the overall macroinvertebrate assemblage in the study area. 

First, a weighted CDF is developed for each macroinvertebrate genus to determine each XC9s. 

Second, the HCos is developed using a genus XCD for the macroinvertebrate community from 

the aggregation of the XC9s values (an example is provided in Figure 3-1). 
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Figure 3-1. Example of a genus extirpation concentration distribution 
(XCD) depicting the proportion of genera extirpated with increasing 
ionic concentration measured as specific conductivity (SC). Each point 
on the XCD plot represents an extirpation concentration (XC9s) value of 
one genus arranged from the least to the most salt-tolerant. XC9s values 
that were defined as greater than values are indicated by triangles. The 
5th centile of the XCD is shown as a dotted horizontal line. The 5th centile 
hazardous concentration (HCos) is the SC at that intercept of the XCD and 
the 5th centile line. In this example, the HCos is 305 µSiem. 

Several methods were evaluated prior to selection of a weighted CDF model to estimate 

an XC. They included models of XC from logistic regression, a generalized additive model 

(GAM), unweighted CDF, and other options. A weighted CDF model was selected because the 

HCos value fell within the range of the other methods, and it was computationally simple. 

Weighting normalizes the distribution of samples taken across the SC gradient. The weighted 

CDF does not assume any particular shape to the distribution and does not fit a function to the 
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data points. Outliers were not identified or removed because little was known about the 

sustainability of populations in high SC water or the movement of salt-intolerant taxa from 

biological sources to sinks. However, at least one study indicates that apparent outliers may 

represent transient occurrences of genera drifting from low SC to a high SC stream reach (Pond 

et al., 2014). Removal of the outliers or using the area under a fitted curve such as a GAM 

generally yields lower XC9s values and a lower HCos. As new information arises, the method for 

modeling the XC95 may be updated. The EPA SAB endorsed EPA's selection (U.S. EPA, 

201 lc) of the weighted CDF model for this field-based method (U.S. EPA, 201 la). The 

statistical package R, Version 2.12.1 (December 2010), was used for all statistical analyses in the 

Case Studies (R-Development Core Team, 2011). The program "R" is open-source and 

open-access computational software that runs on Microsoft Windows, Apple MacOS, and UNIX 

platforms. The calculations can also be performed with a hand-held calculator or with a 

spreadsheet such as Microsoft Excel. 

Different forms of the exposure-response relationships (i.e., decreasing, unimodal, 

increasing, and no relationship) are expected given the nature of the ions and the physiology of a 

macroinvertebrate genus. For example, many ions are required for survival and are beneficial at 

low levels but elicit toxic effects at high levels; such a strcssor-response relationship is expected 

to have a unimodal distribution (see Appendix A.3, Jsonychia). In the ascending (left) limb, 

requirements for ions are increasingly being met; in the descending (right) limb, toxicity is 

increasing. However, many empirical exposure-response relationships for ions do not display 

both limbs of the distribution. For example, some may show: (a) only the descending portion of 

the curve because none of the observed SC levels are sufficiently low to show elemental 

deficiency for the taxon (see Appendix A, Ephemerella and Leuctra); (b) only the ascending 

portion because none of the observed SC levels are sufficiently high to show toxicity for the 

taxon (see Appendix A, Cheumatopsyche); or (c) no trend at all because the optimum is more of 

a plateau than a peak so it extends across the range of observed SC levels (see Appendix A.3, 

Brilla). 

The steps involved in selecting, characterizing, and analyzing macroinvertebrate 

sampling field data to derive a CCC are depicted in Figure 3-2 and described in the following 

sections. 

3.3 



R04851

IR 
!;;! 
GI .. 
.!!! 
:::, 
u 
"iii u 

J 
::x::: 
GI 

12 
:::, 
u 

"iij 
u 

Field Data Set 

r--------
1 ,,, 

Paired data set with 
>90genera 

I 

':It 
Set of genus- COFs 

I --------

W: 
SetofXCg5s 

,.--------
1 

)V 

XCD 

,--------
1 

)II 

Remove sites where pH <6 and sites that 
have a different ionic composition 

Include reference genera that occur at >24 sites 

Develop exposure-response models for each genus 

Identify XCg:; from CDF at genus extirpation 
level (9Sthcentile ofCDF) 

Develop exposure-response model for all genera, 
an extirpation concentration distribution (XCD) 

Identify the biological effect level from 
XCD at 5th centile {HCo5) 

J --------<~ ________ Ro_u_n_d_t_o_2_s_ig_n_ifi_1c_a_n_t _fig_u_r_e_s I 
Criterion Continuous 

Concentration 

Figure 3-2. Main steps in the derivation of a chronic specific conductivity 
(SC) criterion using the extirpation concentration distribution (XCD) 
method. Rectangular boxes on left are products and pentagonal boxes on right are 
operations performed on those products. In the Case Studies (see Sections 4, 5, 6 
and 7), example SC criteria are derived using data from sites in a defined area that 
have an ionic composition dominated by sulfate plus bicarbonate anions. 
Cumulative distribution function (CDF), 95th centile extirpation concentration 
(XC9s), 5th centile hazardous concentration (HCos). 

3.1.1. Establishing the Data Set 

3.1.1.1. Information Sources 

The data sets are developed at an ecoregional scale to account for natural differences in 

background SC levels found in different ccoregions, and QA/QC of the data sets are described. 
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Several data sets were used to illustrate the method in the case studies, details of which are 

provided in Sections 4, 5, 6, and 7. In addition to the description of field data, infonnation 

available in the scientific literature is considered in the development of ecoregional SC criteria, 

particularly for assessing causation and confounding factors (see for example Appendices A and 

Bin U.S. EPA, 201 la; Cormier et al., 2013b; Suter and Cormier, 2013) and to support 

recommendations for duration and frequency of the criteria. Relevant literature related to the 

characteristics of the receptor organisms, the ions of interest, and the potential confounding 

agents are also considered, much of which is presented in Section 2 (Problem Formulation) of 

this document and also in the precursor reports and manuscripts (U.S. E~A, 201 la; Cormier 

et al., 2013b; Suter and Connier, 2013). 

3.1.1.2. Selection and Adequacy of Data Sets 

Developing aquatic life criteria for SC using the XCD method requires a large data set 

with certain characteristics. The adequacy of the data set can be judged by the following 

attributes (U.S. EPA, 201 lc): 

• Measurements of the agent(s) are paired in space and time with biological sampling; 

• High-quality (i.e., minimally affected) sites are included in the data set; 

• Background SC levels are similar throughout the region (see Section 3.7.1 ); 

• Characteristics of the agent (i.e., ionic composition) are similar across the region for the 
paired data (i.e., other mixtures may occur but they are analyzed separately); 

• Some biological sampling occurs when salt-intolerant genera are likely to be collected 
(e.g., March through June in Appalachia) and where they are likely to occur (e.g., leaf 
packs, riffles); 

• The exposure gradient is broad enough to include no effects, weak effects, and strong 
effects; 

• Data are available to evaluate potential confounding factors; and 

• An independent data set or statistical models are available to validate the criteria. 
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Inclusion of many genera and a representative proportion of salt-intolerant genera help to 

ensure that the XCD model is representative of the aquatic community. A sensitivity analysis of 

data sets has determined that a reliable HC05 can be determined from 90-120 genera and 

500-800 sites, based·on the stability of the HCos value as those variables increased 

(U.S. EPA, 201 la; see Sections 4 and 5 of this report). Samples taken throughout the year 

reduce biases from seasonal SC regimes and seasonal occurrence of some genera. For example, 

samples taken only in dry seasons when SC tends to be higher would likely bias results toward 

more salt-tolerant genera and to maximum SC exposures rather than an annual average. 

3.1.1.2.1. Sample size 

The number of observations of a genus can affect the reproducibility of the XC95 and the 

HCos (Cormier et al., 2013a). Similarly, the number of genera affects the reproducibility of the 

HCos (U.S. EPA, 2011 a; Cormier et al., 2013a) and the number of genera depends on the overall 

number of samples in the data set and individuals in the sample that are identified to genus. 

For the example case studies, EPA estimated XC9s values using the XCD method with 

genera that were observed in 2:25 samples in the ecoregion (Cormier et al., 20 l 3a) because 

estimations of the 95th centile with <25 observations are less robust. The recommended number 

of genera in an XCD using this method is 90 (Cormier et al., 2013a). For a sampling protocol 

that identifies 200 individuals in a sample, the adequate number of sampling stations in an 

ecoregion using this method is about 500 (U.S. EPA, 201 la). However, if more individuals are 

identified in each sample, e.g., 300 or a full count of individuals, then fewer sampling stations 

may be needed to obtain XC9s values for 90 or more genera (see Appendix Gin U.S. EPA, 

2011 ). 

The effect of selecting a minimum number of observations of a genus for calculating an 

XC9s value can be visualized in several ways. For example, for a range of genus sample sizes 

( e.g., N - 5-60), the HCos is calculated and the number of genera in the XCD is enumerated. 

The resulting HCos values and number of genera versus minimum number of samples arc plotted. 

As taxa with fewer occurrences are excluded from the XCD, the number of genera decreases and 

the HCos increases (sec Figures 4-11 and 5-11 ). To ensure representation of salt-intolerant taxa 

and reasonable accuracy of the HCos, the minimum number of samples is chosen that maximizes 

the number of taxa in the XCD while minimizing the variance in the XC9s and resulting XCD 
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near the 5th centile. The number of observations of a genus is also chosen to provide sufficient 

occurrences to estimate the genus XC9s values while minimizing bias due to eliminating 

salt-intolerant genera that have few occurrences. A minimum sample size of 25 maximizes the 

number of taxa that are included without having to extrapolate beyond the range of the data set 

(Cormier et al. 2013a, on-line supplemental material). Therefore, a sample size of25 was 

utilized in the case studies, and in general, is a recommended minimum sample size for this 

method. 

The effect of sample size on the HCos and its confidence bounds can be estimated using a 

bootstrapping technique (see Section 4.5 and 5.5). Bootstrapping is a statistical technique of 

repeated random sampling from an empirical data set that is often used in environmental studies 

to estimate confidence limits of a parameter (Newman et al., 2001, 2000). This is akin to having 

different samples to compare results and fidelity of the model. A similar method is used to 

calculate confidence bounds on the HCos values (described in Section 3.1.3. l ). Using this 

technique, a data set of a selected sample size with replacement is randomly selected from the 

original set of samples. Next, the XC9s for each genus is calculated from the bootstrap data set 

by the same method applied to the original data, and the HCos is calculated. The uncertainty in 

the HCos value can be evaluated by repeating the random sampling and HCos calculation 

numerous times ( e.g., 1,000 times) for each selection. The distribution of 1,000 HCos values is 

used to generate two-tailed 95% confidence bounds on these bootstrap-derived values. The 

whole process is repeated for a selected sample size ranging from l 00 to the full data set of all 

samples. The mean of all bootstrapped HCos values, the numbers of genera used for the HCos 

calculation, and their 95% confidence bounds are plotted to show the effect of sample size. The 

number of samples at which the HCos values reach an approximate asymptote (500-800) 

suggests the minimum sample size (500) for a data set (see Figures 4-12 and 5-12). 

3.1.1.2.2. Treatment of multiple samples from a particular site 

Multiple samples collected from the same site can provide valuable information 

especially when they are from different seasons (when SC may be different and different genera 

may be present), but they can be problematic if they introduce a bias (e.g., if extremely low or 

high SC sites are more likely to be sampled repeatedly). 
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In the case studies, most of the sites were sampled only once, but a portion of them were 

sampled more than once (see Sections 4.1 and 5.1 ). To assess for a potential bias, a simple 

inverse weighting scheme can be applied ( e.g., if a site is sampled twice, each observation is 

weighted 0.5). In the example case studies, this weighting scheme did not substantially change 

the magnitude of the HCos values; therefore, all data were used with no weighting. In cases 

where geographic distribution of sites and/or SC levels affects the HCos, then some fonn of 

correction may be warranted, such as random selection of only one sample per site. In the case 

studies, sites were fairly evenly distributed; therefore, no weighting was performed for replicates. 

3.1.1.2.3. Stressor identity 

The stressor identity in this case is the proportion of constituent ions, characterized on the 

basis of the field data set. The stressor of concern in the example case studies is an ionic mixture 

dominated by sulfate (Soi-) plus bicarbonate (HCO3-) (see Section 2.2). As a result, for these 

example criteria, sites with an ionic mixture dominated by chloride (i.e., those where the 

concentration of HCOJ - plus so/-~ ci-, in mg/L) are removed from the data set. The ionic 

mixture in the example case studies (see Section 4, 5 and 7) are dominated by the cations on a 

mg/L basis by ({Mg2+] + {Ca2+]) > [Na+] and one by ([Mg2+] + {Ca2+]) < ([Na+] + [K+]) (see 

Section 6). Alternatively, other data can be removed to focus on other mixtures or salts 

(e.g., NaCl). 

3.1.1.2.4. Ambiguous taxa 

The XCD method uses genus-level taxonomic identification. This method does not mix 

data of lower or higher levels of taxonomic identification. However, species-level taxonomic 

identification can be used when it is available and the number of species is sufficient for 

constructing an XCD (see Appendix G for an example). Data records with ambiguous 

taxonomic identification or family-level or higher identification (i.e., no genus-level 

identifications) are excluded from the data sets. 

3.1.1.2.5. Exclusion of genera from extirpation concentration distribution (XCD) 

This method is for freshwater systems, and therefore, estuarine and marine genera were 

not included in the XCD. One way to ensure that only freshwater organisms are represented in 
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the XCD is to only include genera that are present at a minimum of one freshwater reference site. 

The selection ofreference sites is beyond the scope of this document (Stoddard et al., 2006; 

Herlihy et al., 2008; Whittier et al., 2007b; Hawkins, et al. 2010; U.S. EPA, 201 ld; Environment 

Canada, 2012). For the example case studies, the reference sites used in analyses were identified 

by the sampling organization, but only after EPA reviewed the reference site selection criteria 

(see Sections 4 and 5). When reference sites were not identified by the sampling organization, 

all genera were used (see Appendix D). 

3.1.1.2.6. Confounding factors 

Field observations are uncontrolled, largely unreplicated, and may not be randomized; as a 

result, they are subject to confounding. Confounding is the appearance of apparently causal 

relationships that are due to noncausal correlations. Noncausal correlations and the inherent 

noisiness of environmental data can obscure true causal relationships. Reducing confounding as 

much as possible is recommended by identifying potential confounding variables; determining 

their contributions, if any, to the relationships of interest; and eliminating their influence when 

possible and as appropriate based on credible and objective scientific reasoning. 

A method to assess the potential effect of confounders is described in the EPA 

Benchmark Report (U.S. EPA, 201 la) and in Suter and Cormier (2013). The analysis of 

potential effects on the model by potential confounders used a weighted scoring system to 

evaluate ten types of evidence that determined whether the observed relationship between 

benthic macroinvertebrate community composition and SC was affected by other factors. The 

weighted scoring system was based on work by Hi II ( 1965) and Cormier et al. (20 I 0) and is 

described in detail in Appendix B of EPA (U.S. EPA, 201 la) and in Suter and Cormier (2013). 

As described in the EPA Benchmark Report, the potential for other stressors to affect the XCD 

model was evaluated using a weight-of-evidence assessment that considered habitat quality, 

organic enrichment, nutrients, deposited sediment, pH (low and high), selenium, temperature, 

lack of headwaters, catchment area, settling ponds, dissolved oxygen. and metals (see 

Appendix Bin U.S. EPA, 201 la). Overall, the analyses showed that the effects attributed to 

increased ionic concentration were not due to other stressors. 

In these analyses (U.S. EPA, 201 la), only one of the assessed factors (pH <6) was 

identified as a likely confounder, so samples with pH <6 were removed from the data set to 
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minimize the influence of acidity and associated dissolved metals. Due to the toxicity at low pH, 

unless shown to the contrary, sites with pH <6 are excluded from data sets prior to analysis. 

Also, when using this method, the EPA recommends that at least one sequence of 

analyses be used to evaluate the effect of confounding on the XCD model. For example, 

potential confounding can be evaluated using multiple regression analyses followed by 

modification of the data set to control for the strongest potential confounding factors and then 

calculating the HC05. If the HCos is not appreciably altered by this data set manipulation, the full 

data set can be used. If the HCos is appreciably altered, the criterion data set may be modified to 

minimize that factor's effect on model prediction. The model is accepted if the confidence 

bounds of the original and new HCos overlap. Examples for confounding analyses and reducing 

effects of confounding can be found in Case Studies I and II in Appendices A.2 and 8.2, 

,_ respectively. 

There are two common means for reducing the influence of confounders. First, sites with 

a confounder can be removed from the data set, thus reducing its influence on the XC95 estimates 

and XCD model. For example, the EPA removed samples with low pH in the case study 

examples (see Appendices A.2.3 and B.2.3). Secondly, the effect of a confounder can be 

minimized by normalizing the influence of a confounder with appropriate weighting. The EPA 

used this approach to assess the influence of temperature and season in the case study examples 

and these methods could be used to adjust for confounders if necessary (see Section 3 .1.4, and 

Appendices A.2.3 and B.2.3). Removing samples from the data set can reduce the number of 

species or the range of exposures of the stressor of interest, thus affecting the reliability of the 

estimates. Therefore, it is important to evaluate whether the manipulation of the data set 

improves the accuracy of the HCos. Each case is different, and professional judgment is 

recommended. 

3.1.1.3. Quality Assurance/Quality Control (QA/QC) 

Information is reported about the specific methods used to choose sampling locations, to 

sample water SC and macroinvertebrates, and to assure data quality. Some considerations 

include whether standardized quantitative or semiquantitative techniques are used for 

macroinvertebrate sampling, the mesh size used in the field and lab for sampling and sorting, 

whether samples are subsampled, and if so, what percentage was subsampled. The data set 
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description and metadata include sampling dates; total number of chemical, physical, and 

biological samples from distinct locations (and total samples); sampled years; stream types 

represented by samples; and ecoregions represented by sites. Annual sampling when 

salt-intolerant genera are likely to be present is usually sufficient and avoids damage to the 

habitat and stream biota due to repeated sampling during the year. If sampling occurs more than 

once per year from the same location, the use or restriction of repeat samples is described. 

Similarly, a full description or literature references are provided for the chemical and physical 

parameters that are used in any analysis (see an example in Section4.l). Additional information 

regarding QA/QC and other critical technical elements of a robust biological assessment program 

(e.g., taxonomic resolution, sample collection, sample representativeness, sample processing, 

data management, and professional review) can be found in EPA' s technical assistance 

document, Biological Assessment Program Review: Assessing Level of Technical Rigor to 

Support Water Quality Management (U.S. EPA, 2013a). 

3.1.2. Calculating Genus Extirpation Concentrations (XC9s) 

For each genus meeting the data-selection conditions, a CDF is constructed that is 

weighted to correct for any potential bias from the unequal distribution of sampling of sites 

across the range of logarithm 10 transformed SC values. This weighted CDF represents the 

proportion of observations of a genus with respect to increasing exposure levels. The extirpation 

effect threshold for a genus is 95% of the total occurrences of the genus. The two exposure 

levels bracketing the 95th centile are linearly interpolated to give an XC9s for a genus. 

In the case examples, all calculations are performed using logarithm base IO (log 10) 

transformed SC values. Variables are routinely log transformed when applying the field-based 

methods. Because environmental data are usually skewed, log transformation normalizes the 

data so that normality assumptions are not violated. Log transformation also tends to increase 

equality of variance, increase the linearity of relationships, and makes plotted relationships 

clearer. 

First, equally-sized bins are defined to compute weights for each sample. Bin size 

depends on the data set and is based on balancing the requirements of sufficient observations in a 

single bin to define the proportion and a sufficient number of bins to define the form of the 

response. The effect of bin size can be analyzed by developing a series of HC05 values using 
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different bin and sample sizes. In general, 40 to 60 bins usually gives acceptable results. For 

example, for Case Studies I and II, the width of each bin is l/60'h of the range of the log 10 

transformed SC values. Thus, each bin was assigned a width equal to 0.017 (l /60 bins) 

multiplied by the range of the log IO transformed SC values within the data set (for examples see 

Figures 4-6 and 5-6). 

Next, the bins are weighted to ensure that sites in bins with many observations are not 

overly influential. The assigned weight for each sample within a given bin is w, = 1/n,, where n, 

is the number of samples in the ith bin. The value of the weighted cumulative distribution 

function, F(x), is computed using the following equation for each unique observed value of the 

agent x associated with observations of a particular genus: 

where 

F(x) N;. ~Wi 

LW1Lf(Gif ) 
l .al j •I 

Xij is the stressor value in the/h sample of bin i, 

Nb is the total number of bins, 

M, is the number of samples in the i'" bin, 

Gij is true if the genus of interest is observed in/1' sample of bin i, 

I is an indicator function that equals I if the indicated conditions are true, and 0 

otherwise, 

W; is the assigned weight of a sample within the i'1' bin, w1 - 1/M;. 

The XC9s value is defined as the stressor value corresponding to F(x) - 0.95. Equation 3-1 is an 

empirical cumulative distribution function, and the output is the proportion of observations of the 

genus that occur at or below a given exposure level. See Figure 3-3 for examples of weighted 

CDFs. Figure 3-3 shows weighted proportions of samples with Epeorus and Nigronia present at 

or below the indicated SC value (µSiem). The XC9s is the SC at the 95th centile of the weighted 

CDF (vertical dashed line). Within the observed ranges of SC, the weighted CDFs of some 
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genera demonstrate a response to SC (e.g., Epeorus) as shown by a steep slope and asymptote 

well below the maximum exposures. Conversely, genera unaffected within this SC range 

(e.g., Nigronia) have a steady increase over the entire range of measured exposure and do not 

reach a clear asymptote. 

q 

CI:! 
C 0 
0 
E 
0 
C. ID 
0 ... 0 
C. 
Q) 

~ 
(0 s:r: 
s 0 

E 
::::J 
(.) 

('! 
0 

0 
0 

Epeorus 
0 

N1groma 

--------------------- ------------

CI:! 
C 0 
0 
€ 
0 
C. ~ 
0 0 .... 
Cl. 
Cl) 

~ 
ro s:r: 
s 0 

E 
::::J 
(.) 

"! 
0 

q 
0 

100 1000 100 1000 

Specific conductivity ( µSiem) Specific conduc.tivity ( µSiem) 

Figure 3-3. Examples of weighted cumulative distribution functions (CDFs) 
and the associated 95th centile extirpation concentration values. 
The plot for Epeorus rises steeply and reaches a plateau, indicating that the genus 
is affected by increasing specific conductivity (SC). The plot for Nigronia 
increases linearly without reaching an asymptote, indicating that this genus is not 
as affected by changes within the tested range of SC. 

This method for calculating the XC95 will generate a value even if the genus is not 

extirpated. For example, the occurrence of Nigronia changes little with increasing SC (i.e., the 

cumulative distribution is linear [see Figure 3-3)). Because of the data distributions, not all 

95th centiles correspond to extirpation, and some imprecisely estimate the extirpation threshold. 

The weighted CDFs (see Figure 3-3, Appendices A and B) and scatter plots (see Figure 3-4, 

Appendices A and B) should be visually inspected for anomalies; if there is no clear trend in the 

response or if the response does not include extirpation, the XC9s can be given a qualifying 

assignation such as either approximately(~) or greater than(>) the calculated value. The 
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assignation of> or~ docs not affect the HCos if the values are above the 5th centile, but it alerts 

users of the uncertainty of the XC95 values (see Section 3.1.2.1). 
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Figure 3-4. Examples of extirpation concentration (XC9ss) for three genera 
listed as being definitive (Neophylax), approximate (Amphinemura), and 
greater than (Cambarus). In this example, the probability of observing a genus is 
the proportion of sampled stations in a SC bin with the genus present based on 
taxonomic identification of 200 individuals per sample. Qualifications based on 
the slopes of the confidence bounds as described above. For Neophylax, both 
upper and lower 90% confidence limits intersect x-axis, for Amphinemura only 
the lower intersects, and for Cambarus neither intersect. The vertical line is the 
XC95 calculated from the weighted cumulative distribution functions. 

3.1.2.1. Assigning Qualifying Designation to Extirpation Concentration (XC9s) Values 

The uncertainty bounds of a GAM are used to indicate the confidence in the calculated 

XC9s and whether the value is greater than the tested range. A GAM is not used to estimate the 

XC9s. In order to examine the trend of taxa occurrence along the SC gradient, a GAM is used to 

model the likelihood of a taxon being observed with increasing SC (Hastie and Tibshirani, 1986). 

In the example, the probability of observing a genus is the percentage of sampled stations in a 

given SC bin with the genus present based on taxonomic identification of 200 individuals per 

sample (see Figure 3-4). 

Three typical distributions of observational probabilities are shown in Figure 3-4. A 

GAM is similar to a regression model except that it iteratively fits a line to the data using a 

scatterplot smoother which can use any function, not only a straight line or polynomial. The 

form of the fit is automated and the final shape of the fitted line is useful for revealing nonlinear 

covariate effects. In this analysis, the GAM shows whether a genus is increasing, decreasing, or 

3-14 



R04862

unchanging along the SC gradient. The 90% confidence interval (Cl) of the GAM is used to 

judge whether a decreasing model identifies the XC9s, approximates the XC9s, or is not measured 

within the exposure range of the data set, which is indicated as being greater than(>) the 

estimated value. In the figure, the solid line is the mean smoothing spline fit, and the dots are the 

mean observed probabilities of observing a genus within a defined SC range, estimated as the 

proportion· of samples within each SC bin. The SC at the vertical dashed line is the estimated 

XC9s previously calculated from the weighted cumulative distributions such as depicted in 

Figure 3-3. 

If the GAM mean fitted curve at maximum SC is approximately equal to O (defined as 

less than l % of the ~aximum modeled probability), as in the Neophylax example in Figure 3-4, 

then the XC9s is listed without qualification (Neophylax XC9s is listed as 434 µSiem without 

qualification; Appendix A.4). If the GAM mean fitted curve at maximum SC is greater than 0, 

but the lower 5% confidence limit is approximating to O ( < l % of the maximum mean modeled 

probability), as in the Amphinemura example in Figure 3-4, then the value is listed as 

approximate (Amphinemura XC9S ~805 µSiem). If the GAM lower 5% confidence limit is 

greater than 0, as in the Cambarus example in Figure 3-4, then the XC9s is listed as a greater than 

value (Cambarus XC9s > 1,974 µSiem). The assignations of greater than(>) and approximately 

(~) does not affect the HCos. They are provided to alert users of the uncertainty of the XC9s 

values for other uses such as comparison with toxicity test results or with results from other 

geographic regions. 

3.1.3. Calculating the Community-Level Effect Estimate Hazardous Concentration (HCos) 

The XCDs are cumulative distribution plots of XC9s values for each genus relative to SC 

level (see Figure 3-1 ). The XCD is useful for visualization, but not necessary to calculate the 

HCos. The cumulative proportion for each genus Pis calculated as P = Rl(N + 1), where R is the 

rank of the genus and N is the number of genera. Relatively tolerant genera coded as ~ or > are 

included. They are reported as "approximate" or "greater than" values. Their inclusion assures 

that N is the correct number of genera, but they do not otherwise contribute substantially to the 

HCos because they fall in the upper portion of the XCD. The HCos is derived by two-point 

interpolation between the XC9s values bracketing P = 0.05 (i.e., the 5th centile of modeled 
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genera). For an example of an XCD cumulative distribution plot of XC9s and HCos derivation, 

see Figure 4-7. 

3.1.3.1. Validating the Effect Estimate Hazardous Concentration (HCos) by Bootstrapping 

The EPA's Science Advisory Board (U.S. EPA, 201 lc) recommended using 

bootstrapping as one way to validate the XCD model and estimate uncertainty around the HCos 

values. This method generates distributions and confidence bounds for each genus in the first 

step and propagates the statistical uncertainty of the first step through the later steps in which the 

XCD is created and the HCos is estimated (see Figure 3-5). A data set of the same sample size as 

the original data set is randomly selected with replacement from the original set of samples 

(Efron and Tibshirani, 1993). The XC9s for each genus that occurs at least once in the original 

data set's reference sites and in more than 24 sampled sites is calculated from the bootstrap data 

set by the same method applied to the original data. The XC9s for each genus is stored and later 

used to estimate the confidence bounds of each genus' XC9s. Then, the HCos is calculated and 

stored. The uncertainties in the XC9s and HCos values are estimated by repeating the sampling 

and calculations 1,000 times. The distribution of 1,000 HCos values is used to generate 

two-tailed 95% confidence bounds on these bootstrap-derived values (see Figure 4-13 for an 

example). The particular genera and the number of genera in any bootstrapped XCD differ in 

each bootstrapped sample of sites; therefore, the number of bootstrapped XC9s values of genera 

may be more or less than the number of genera in the original data set. The distribution of 

1,000 XC9> values for each genus is also used to generate two-tailed 95% confidence bounds on 

these bootstrap-derived XC95 values. See Appendices A.3 and B.3 for example 95% confidence 

bounds for each genus. 
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Figure 3-5. Diagram from EPA Benchmark Report depicting the process for 
estimating uncertainty. Bootstrapping is a resampling of the original data set to 
create 1,000 new data sets and from each of the 1,000 data sets, the extirpation 
concentration (XC9s) values are calculated. After each run, an extirpation 
concentration distribution (XCD) is made and a hazardous concentration (HCos) 
estimated. This process is repeated until there are 1,000 HCos values and then the 
confidence limits of the HCos are estimated. The number of samples varies 
depending on the data set. The same resampling process is used to evaluate the 
effect of different sample sizes, exclusion of genera using different database 
selection criteria, or other parameter choices (see Section 3.1.1.2). 

Confidence bounds represent the potential range of HCos values using the XCD approach 

based on the data set. Conceptually, these confidence bounds may be thought to represent the 

potential range of HCos values that one might obtain by returning to the field and resampling the 

same set of streams. The contributors to this uncertainty include measurement variance in 

determining SC and sampling variance in the locations for monitoring, collecting, and 

enumerating organisms. These also include variance due to differences in stream reaches, 

weather, and other random factors. 

The confidence bounds do not address potential systematic sources of variance such as 

differences in sampling protocols. The contributions of those sources of uncertainty, in addition 

to the sampling uncertainty, can best be evaluated by comparing the results of independent 

studies. One estimate of that uncertainty may be provided by comparing the all-year HCos values 

derived from the region for which criteria is being derived to another comparable region. Even if 

data are obtained in different areas by different agencies using different laboratory processing 

protocols, the HCos values may be similar. 

In the EPA Benchmark Report, the HCos value was validated by an independent data set 

which had a similar background SC, and the values differed by less than 5% (see Appendix Gin 

U.S. EPA, 201 la). Large data sets for ecoregions from more than one sampling organization are 
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rare and so EPA has provided this bootstrapping method (Newman ct al., 2000) as an alternative 

method to validate the XCD model as suggested by the SAB in their review of the EPA 

Benchmark Report (U.S. EPA, 201 lc). 

3.1.4. Assessing Seasonality, Life History, and Sampling Methods 

The seasonality of life-history events such as emergence of aquatic insects can affect the 

probability of detecting a species because eggs and early instars are not collected by most 

sampling methods. As an illustration, in the example cases in Sections 4 and 5, annual insects 

(univoltine) that emerge in the spring, although present, are less likely to be detected in the 

summer, when coincidently, SC levels increase in some streams (e.g., due to decreased flow). In 

other locations, this pattern may be different. For example, high mountain systems may be 

affected by melting snow pack. Seasons may shift based on latitude. Also, sampling restricted 

to a season can bias the estimate of natural background or effect estimates (i.e., XC95 values). 

Both high-concentration and low-concentration periods should be represented when the 

salt-intolerant genera are collected in order to ensure that the tolerated range is evaluated. These 

periods may vary by time of year among regions, and among years (based on climate variability) 

for any given region. Professional experience with the SC regimes and the life cycles of 

vulnerable species is required when assessing whether a data set is suitable for using the XCD 

method. 

Because the hydro logic and SC regime and the natural history of salt-intolerant taxa vary 

by region, the potential effect of sampling date on the form of the XCD model may be assessed 

using several methods. As an illustration, in the example cases in Sections 4 and 5, the HCo5 

using the spring (March-June) only data set was compared with the HCos based on the full-year 

data set for the ecoregion. If the spring HCos is within the confidence bounds of the full-year 

data set, then the full annual data set can be used (see example in Appendix A, Figure A-8); if 

this is not the case, further correction for a confounding factor may be necessary as described 

below for the example using sampling date. 

A scatter plot and regression model can be developed to evaluate the mean relationship 

between measurements of SC at the time of the biological sample and annual mean SC (for an 

example, see Appendix A, Figure A-9). The annual geometric mean SC values are calculated 

from at least six water samples collected before biological samples were taken. At least one 
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spring (when salt-intolerant taxa can be collected) and one summer macroinvertebrate sample is 

recommended in order to increase the likelihood that salt-intolerant taxa will be included in the 

data set. On the x-axis is the SC when biological samples are collected and on the y-axis is the 

annual geometric mean value during that rotating year for a site. A Model II regression is fitted 

to the data because the two SC measurements are uncertain. [A Model I regression using least 

squares is not used because it underestimates the slope of the linear relationship between the 

variables when they both contain error (Legendre, 1998)). The mean relationship between 

measurements of SC at the time of the biological sample and annual mean SC is supported if the 

relationship approaches 1: I, and prediction for the annual mean from the regression model is 

within the confidence bounds of the HCos. 

A third approach to account for seasonal variability involves adjusting SC results 

collected at the time of biological sampling to estimate annual mean SC values. In situations 

where the SC tends to be lower in the spring than in the summer, the effect of seasonality on the 

HCos is evaluated by converting the instantaneous biological sample SC into an annual mean 

value based on monthly weighting factors. Then, the XC9s and HCos values are estimated. The 

average weighting factors for each month can be calculated from the previous sampling year. 

One way to do this is to select a subset of stations where multiple SC measurements are taken 

within a rotation year (e.g., from July to the following June). For each site, the annual mean SC 

is calculated using the monthly measurements. Then, the weights for each month are calculated 

as a ratio of the annual mean SC to the observed SC at each site on the day of biological 

sampling. Next, the average weight within each month is calculated. Finally, for the data set 

used to develop the XCD and the HCos, the SC on the day the biological sample was collected is 

multiplied by the weighting factor for that month to yield the estimated annual SC for each site. 

The resulting products are considered the annual mean SC at each station in that rotation year, 

adjusted by month. The weighting factors vary slightly for different months in different data sets 

(see Appendix A, Table A-2 for an example). This approach may be adapted to different 

seasonal SC patterns, as appropriate. 

If the confidence bounds of the weighted HCos overlap the confidence bounds of the 

unweighted HCos, the unweighted model is accepted. For example, the HCos values in Case 

Studies I and II vary by less than 3%, suggesting that the impact of sampling date (seasonality) is 

minor for these data sets. As a result, seasonally unweighted XCDs are used for the assessment 
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in these case studies. In general, the use of unweighted XCDs is easier and requires fewer data 

points. However, all data sets may not yield similar results, and thus this method provides a way 

to evaluate the influence of season and also provides a method for normalizing for sampling date 

when necessary. 

3.2. DERIVING A CRITERION MAXIMUM EXPOSURE CONCENTRATION (CMEC) 

A CMEC is defined as the SC level that protects aquatic life from acutely toxic 

exposures. The CMEC analysis described here estimates the 90th centile of observations at sites 

with water chemistry regimes for sites meeting the CCC. It is not directly estimated from paired 

biological and water chemistry during acute exposures. However, if sufficient data are available 

( e.g., daily measurements of SC paired with macroinvertebrate sampling), a protective criterion 

maximum concentration could be estimated from the maximum concentration in a year prior to 

the observation of salt-intolerant genera at .a site. An example of this type of analysis is provided 

in Appendices A.3 and B.3, but such data sets are rare. Even for the case studies using the large 

data sets in Ecoregions 69 and 70, there are only modest amounts of data to estimate such a 

criterion maximum concentration in this manner. 

Using only water chemistry measurements and a previously determined CCC, a CMEC is 

estimated such that where the CCC is attained, 90% of observations are likely to be less than the 

CMEC. The steps involved in selecting, characterizing, and analyzing SC (chemistry) sampling 

data to derive a CMEC for flowing waters in the study area are described below (see Figure 3-6) 

and example derivations in Sections 4.2.2 and 5.2.2. 
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Figure 3-6. Main steps in the derivation of a criterion maximum exposure 
concentration (CMEC) based on field water chemistry data. Rectangular 
boxes on left are products and pentagonal boxes on right are operations performed 
on those products. A locally weighted scatterplot smoothing (LOWES$) 
estimates a line for a scatter plot by iteratively calculating many nonparametric 
regression models using local approximations (linear polynomial) from 
neighboring points. 

The CCC is expressed as an annual geometric mean of the SC values measured from a 

sampling station in a particular region. Because SC values vary spatially and temporally, it is 

expected that the maximum SC values (or the CMEC) at any given station may be estimated by 

incorporating both among-station (spatial), and within-station (temporal) variability. Using the 

mean SC at the CCC and the variance of a SC distribution, a centile near the maximum, such as 

the 90th centile, for that distribution can be estimated. Thus, where the CCC is met within the 

region, only 10% of the observations (grab samples) would be predicted to exceed the CMEC. 
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To do this, a subset of frequently sampled sites is developed. For Case Studies I and II, a 

representative sample set was identified in which n stations (j in 1, .. , n stations) were sampled at 

least six times (sample size ki, i1" in 1 . ... , ki observations) on a rotating yearly basis (in the case 

example from July to June). The preferred data set would have multiple SC measurements 

evenly distributed throughout the year. A minimum of one sample during the low SC season 

(e.g., March-June in Appalachia), and one sample in the high SC season (e.g., July- October in 

Appalachia) may be sufficient to capture temporal variability. As with the derivation of the 

CCC, a range of exposures that leads to adverse effects on the most salt-intolerant taxa needs to 

be represented in the data set and there needs to be assurance that there is no bias in the sampling 

within that range. The grand mean and standard deviation of this data set are calculated. The 

CMEC can be calculated at the 901
h centile of the distribution from log values of SC in the region 

from this equation: 

(3-2) 

Where i is the proposed annual geometric mean value limit for all stations (.ij) (i.e., the 

CCC), Za is the one-tail critical value for the 90th centile of a normal distribution (a, I 0%), Ur is 

the total residual standard deviation, i.e., the square root of the standard deviation. The CMEC is 

calculated based on eq 3-2 with X equal to logl0 of the CCC for the ecoregion. For example, if 

the grand mean of all sites is 310 µSiem, and the standard deviation is 0.243 µSiem, and the Za at 

901h centile is 1.28, then the estimate of 634. l µSiem is rounded to two significant figures 

resulting in a CMEC of 630 µSiem (see eq 3-3). 

101og10(310) + 1.28•0.243 = 630 µSiem (3-3) 

3.3. ESTIMATION OF CRITERIA DURATION 

The water quality standards handbook (U.S. EPA, 1983) describes duration as follows: 

The quality of ambient water typically varies in response to variations of effluent 
quality, stream flow, and other factors. Organisms in the receiving water are not 
experiencing constant, steady exposure but rather are experiencing fluctuating 
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exposures, including periods of high concentrations, which may have adverse 
effects. Thus, the EPA's criteria indicate a time period over which exposure is to 
be averaged, as well as an upper limit on the average concentration, thereby 
limiting the duration of exposure to elevated concentrations. 

Because this field-based approach relics directly on paired in situ measurements of SC 

and benthic invertebrate assemblage composition, the potential adverse effects of ionic stress on 

all life stages are considered in the context of other complex relationships (e.g., food web 

dynamics) and aquatic ecosystem processes. The measures of effect (i.e., XC95 and HCos) are 

considered chronic-duration endpoints because the field data reflect exposures over whole life 

cycles and multiple generations of the resident biota (see Table 2-3). 

The EPA typically recommends an averaging period of 4 days for a CCC, which may be 

appropriate for some field-derived criteria (U.S. EPA, 1985). Important considerations for 

estimating duration are the temporal resolution of the biological data set and the seasonal 

window for observing salt-intolerant genera (typically early in the year). Based on available 

field data, salt-intolerant macroinvertebrate genera may be exposed to a range of SC levels 

greater than the CCC throughout the year and often for more than 4 days (see example in 

Figure 3-7). For example, biological samples collected once annually (as in Case Studies I and II 

in Sections 4 and 5) represent the average stream chemistry and macroinvertebrate assemblage 

information over the course of 1 year. In cases where samples were collected on an annual basis 

the EPA recommends a duration of 1 year for CCCs for SC derived using the XCD method 

unless there are sufficient data to support an alternative duration. 
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Figure 3-7. Typical specific conductivity (SC) pattern of a stream with 
annual mean SC well below 310 µSiem. Aquatic life is typically exposed to a 
range of SC levels throughout the year. 

The duration for the CMEC in Case Studies I and II is based on a literature review of the 

rate of onset of critical biological responses and the sampling duration used in the field data set 

used to establish the CMEC. Although reproductive effects (see Section 2.5) may occur rapidly 

following exposure, they occur only during distinct temporal windows that vary with species 

(life history). Increased drift (benthic invertebrates floating downstream), in contrast, can occur 

any time a spike in exposure occurs. In numerous studies, increased drift may be induced within 

minutes of stressful exposures in streams and in artificial test channels (Svendsen et al., 2004; 

Wood and Dykes, 2002). Most ecological studies describe drift as a part of the natural history of 

dispersal and colonization, but disturbance has also been identified as a cause of drift (Svendsen 

et al., 2004; Wood and Dykes, 2002; Crossland et al., 1991; Doeg and Millage, 1991; Wallace, 

1990; Brittain and Eikeland, 1988; Sheehan and Winner, 1984; Geekier et al., 1976; Waters, 

1995, 1972, 1966). In a study that induced drift from the addition of sodium chloride (NaCl), the 

onset of drift occurred within 15 minutes, and on average, the greatest occurrence of drifting 

genera took place within 4 hours (Wood and Dykes, 2002). In that study, prior to the addition of 

salt, SC was 110 µSiem (River Holmes). During three trials, drift occurred at maximum total 

dissolved solids (~ 110 mg/I or SC ~157 µSiem) and not at the lower concentration (~85 mg/Lor 

SC~ 121 µSiem). ln stream mesocosm studies with HCO3- and soi- salts, Clements and 
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Kotalik (20 I 6) reported an approximate doubling of drift within 24 hrs (196 µSiem). Avoidance 

and drift behaviors, in general, typically occur quickly following most noxious stimuli. 

Unlike laboratory studies, maximally tolerated SC exposures were not measured. Rather, 

the CMEC is the 90th centile of observations measured at sites meeting the CCC. Therefore, the 

duration parameter is based on the rate of onset of drift described in published field experiments; 

the recommended duration for the CMEC is 1 day. 

3.3.1. Summary of Recommended Duration for Criterion Continuous Concentration 
(CCC) and Criterion Maximum Exposure Concentration (CMEC) 

The temporal resolution of the biological data set and the seasonal window for observing 

salt-intolerant genera are key considerations when estimating the duration for the CCC and 

CMEC for SC. In cases where sampling occurs once annually, as in Case Studies I and II 

provided in Sections 4 and 5, the recommended durations for the CCC and CMEC are I year and 

1 day, respectively. 

3.4. ESTIMATION OF CRITERIA FREQUENCY 

The water quality standards handbook (U.S. EPA, 1983) describes frequency as follows: 

To predict or ascertain the attainment of criteria, it is necessary to specify the 
allowable frequency for exceeding the criteria. This is because it is statistically 
impossible to project that criteria will never be exceeded. As ecological 
communities are naturally subjected to a series of stresses, the allowable 
frequency of pollutant stress may be set at a value that does not significantly 
increase the frequency or severity of all stresses combined. 

The frequency with which criteria may be exceeded depends on the rate of recovery of 

the biotic community. In general, if the interval between exceedances is less than the time to 

recovery, impairment is perpetuated. Time to recovery may be estimated mechanistically from 

the life histories of the organisms involved or empirically from field studies of stream 

community recovery. 

In this case, to estimate the interval between extirpation and reestablishment of a 

reproducing population, the EPA adapted a list of potential factors that may affect recovery time 

of stream organisms (Wallace, 1990). Although these considerations were originally outlined 
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with respect to pesticide exposure, they are a reasonable list of factors to consider for any 

stressor. The revised considerations are listed below with corresponding numbers from Wallace 

(1990): 

la. Magnitude of the initial stressor load 

I b. Adverse effect of the stressor 

I c. Areal extent of continued inputs of the stressor 

2. Spatial scale of the disturbance 

3. Persistence of the stressor at the site 

4. Vagility of the populations (ability to move and disperse) influenced by exposure 

5. Timing of contamination in relation to life history stage 

6. Position within the drainage network 

For the purposes of estimating frequency, the concentration of the initial stressor load 

(see Item la) is greater than the magnitude of an annual average CCC or a daily CMEC. The 

initial adverse effects (see Item 1 b) are extirpation resulting from drift and failure to recruit. 

Because insect colonization (the predominant invertebrate group in streams) is sometimes 

possible via aerial dispersal, frequency was estimated for conditions where the effect of areal 

extent (see Item 1 c) or spatial scale of the disturbance (see Item 2) is minimal. However, on a 

case-by-case basis, if the disturbance by ionic concentration is spatially extensive, the frequency 

recommendation for these criteria might not be protective (Smith et al., 2009; Lindberg et al., 

2011; Bernhardt et al., 2012). Wallace (1990) defines persistence (see Item 3) as continuation of 

exposure in the environment after cessation of new inputs. Because salts are highly soluble in 

water, they are flushed downstream (in flowing waters) when loading stops, and therefore, they 

are not persistent chemicals in the sense defined by Wallace (1990) although lag times can be 

long when contaminated groundwater flows to surface waters. Although intermittent releases of 

water with high specific SC result in intermittent exposures, the aquatic impacts appear to be 

long term owing to persistent exposures (U.S. EPA, 201 lb; Pond et al., 2014; Evans et al., 2014; 

Williams, 1996; Feminella, 1996; Delucchi, 1988; de! Rosario and Resh, 2000). Recolonization 

rates from upstream sources or connected tributaries that provide a source of drifting juveniles 
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was not used to estimate frequency so as to provide a conservative estimate and because in some 

situations, such as headwater streams, there may not be an upstream source of recolonizing 

juveniles (see Item 6). Using these conditions, the life history of salt•intolerant benthic 

invertebrates (see Item 5) is considered with respect to recolonization potential (vagility) (see 

Item 4) from aerial dispersal of adults and oviposition. 

3.4.1. Recovery Rates in Literature Reviews 

The frequency parameter for this method is estimated from ecosystem recovery rates 

following disturbance as reported in the literature. In this case, frequency is an estimate of the 

period of time between macroinvertebrate extirpation and recovery (reestablishment) of the 

population. The estimate of time to recovery is based on life cycles and natural history. The 

assessment is supported by a literature review of the recovery of aquatic macro invertebrates 

following chemical and nonchemical-induced effects in 31 nonflowing systems (lentic) and 

111 flowing (lotic) systems reviewed by Niemi et al. (1990) and more than 12 streams reviewed 

by Wallace (l 990). Niemi et al. (1990) indicated that recovery time was less than 3 years except 

when ( 1) the disturbance resulted in physical alteration of the existing habitat, (2) residual 

pollutants remained in the system, or (3) the system was isolated and recolonization was 

suppressed. The frequency estimated for SC criteria applies when the three factors listed above 

are not operative; that is, physical alteration has not taken place, pollutants are flushed from the 

system, and colonization is possible. 

Ionic regimes may be long lasting. In a study of 15 valley fills, Pond et al. (2014) found 

that SC remained elevated 11 - 33 years after reclamation. Despite good instream habitat, nearly 

90% of these streams exhibited biological impairment. Valley fill sites with higher index scores 

were near unaffected tributaries, an indication that drifting colonists accounted for the presence 

of sensitive taxa. Based on 137 valley fills, Evans et al. (2014) estimated that it would take 

approximately 20 years to potentially attain SC levels <500 µSiem after initiation of valley-fill 

construction. These two studies underscore the fact that although recovery can occur within 

3 years when the exposure no longer exists, some streams may take decades to return to levels 

that salt-intolerant genera can tolerate and maintain viable populations. 

Wallace ( 1990) also indicated that the definition of recovery was inconsistently applied in 

the scientific literature and in most cases true recovery was not attained within the study interval; 
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that is, some species had recolonized but the original assemblage was altered. Many other 

studies of invertebrate recovery times from single events, such as toxic chemical spills, floods, 

pesticides, drought, and organic pollution, indicate recovery times of a few months to several 

years (e.g., Kattwinkel et al., 2012; Molles, 1985; Minshall et al., 1983; Heckman, 1983; Fisher 

et al., 1982; Hynes, 1960; Mebane et al., 2015). However, in some situations, biological 

communities may have faster recovery times (Wood and Dykes, 2002) if the exposure duration is 

short and if there are upstream sources for recolonization. In a more recent review of 200 studies 

with pesticide exposures, Kattwinkel et al. (2012) reported that migration from upstream 

uncontaminated areas is a main driver for recovery and that recolonization varied with 

generation time and source of migrants; however, upstream sources of colonizers may not be 

present (e.g., in headwater streams). Faster recovery times were related to drift from external 

sources (Caquet et al., 2007; Liess and Schulz, 1999) or untreated refugia (Brock et al., 2009). 

Salt-intolerant univoltine species (life cycles of 1 year) do not recover within 1 year after 

exposure (Liess and Beketov, 2011 ; Liess and Schulz, 1999). Overall, most studies reported that 

recovery took two or more generations and as many as five generations even with upstream 

sources that can recolonize by drift. Furthennore, there is a trend of longer population recovery 

time with increasing generation time; species with long generation cycles often take longer for 

population recovery. 

Most of the macro invertebrate genera sensitive to ionic stress have a univoltine 

generation time (1-year life cycle), and therefore, their recovery time is likely to be longer 

compared to multivoltine genera (having less than 1-year life cycles). Where recolonization by 

juveniles drifting from upstream refugia is not possible, aerial dispersal from nearby streams 

would be necessary to reestablish populations of aquatic insects; in this case, recovery may take 

longer than 3 years. The frequency recommended for this method assumes there are either 

sources from upstream or airborn dispersal for recolonization. 

In summary, if the concentration of major ions in a stream can be returned to levels that 

are capable of supporting aquatic life, and if the physical habitat is suitable, and if there are 

opportunities for recolonization from an upstream source and/or through aerial dispersal from 

nearby streams, then the allowable recommended frequency of exceedance for criteria derived 

using this method is once every 3 years. If any of these conditions are not met, then the 
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frequency parameter is expected to be more than 3 years, because the stream lacks the ability to 

recover within that span of time. 

3.4.2. Life History Considerations 

Often, more than 90% of benthic invertebrates in streams are insects. Several of the most 

salt-intolerant benthic insects (e.g., mayflies, stoneflies, caddisflies, and true flies) have a 

1- 2 year life cycle with emergence, mating, and early development occurring in the spring 

months (Merritt and Cummins, 1996; Brittain, 1982; Clifford, 1982). Hypothetically, if a 

univoltine genus is extirpated in the first year and in the following spring migrating insects laid 

eggs, offspring from the colonizers would be large enough to be observed in the collections the 

following year (i.e., 2 years after the initial extirpation event). Assuming that a recovered 

population required two reproductive seasons (Liess and Beketov, 2011; Liess and Schulz, 

1999), the earliest measurable recovery would be the year after that, or 3 years after the initial 

extirpation event. The genetic diversity of the population founded by a few colonists may be low 

(i.e., the founder effect) and as a result the population may be less resilient. 

Gastropods, amphipods, isopods, and crayfish tend to be more tolerant to ionic stress (see 

Appendix E); these taxa would likely remain provided that SC levels did not exceed their 

predicted extirpation concentrations. Extirpation of most noninsect benthic invertebrates is not 

expected to occur if the yearly average is <960 µSiem, the XC9s of the most salt-intolerant 

crustacean based on values calculated using a combined data set from Case Studies I and II 

(U.S. EPA, 201 la, see Appendix D). The natural history offish suggests that they may be able 

to recolonize quickly due to their greater mobility; however, immigration may be limited for 

some species because they are endemic to specific drainages or there may be barriers to 

emigration (Hitt and Chambers, 2014; see Appendix G). Unionid mussels were not evaluated by 

the EPA, but some field and laboratory studies suggest that Unionidae are also salt-intolerant 

(Price et al., 2014; Gillis, 2011; Wang et al., 2013, Kunz et al., 2013). If immigration of fish is 

restricted or if less mobile species such as mollusks and crayfish are extirpated, their 

recolonization could take much longer than 3 years, or may require reestablishing a colonizing 

population by stocking (Wallace, 1990). 
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3.4.3. Summary for Field-Based Frequency for Criterion Continuous Concentration 
(CCC) and Criterion Maximum Exposure Concentration (CMEC) 

If SC criteria derived using this method are exceeded, it is expected that at least 5% of 

macroinvertebrate genera will be extirpated, and many more genera will have been exposed to 

levels that reduce their occurrence (U.S. EPA, 201 la). However, recovery is expected to occur 

in 3 years if the following conditions are met: ( 1) the SC regime returns to a yearly average 

below the CCC, (2) there are nearby streams with low SC supporting a diverse community, and 

(3) there is an upstream source of colonizers or the flight or recolonizing distance is within the 

dispersal range of genetically diverse, reproducing adult colonizers. This frequency 

recommendation is based on consideration of the life history of insects that are able to recolonize 

a site by drifting from upstream sites or aerially dispersing from a nearby stream, and published 

studies ofrecovery of stream communities. If any of these conditions are not met, the time 

necessary for community recovery ( and thus, the allowable frequency of exceedance) would 

likely be longer than 3 years. 

3.5. ASSESSING CAUSATION 

Field studies can generate statistical relationships between environmental attributes and 

biological responses, but those relationships are not necessarily causal. Epidemiologists evaluate 

whether an apparent relationship is causal by weighing evidence of causation in tellJls of lists of 

considerations (Norton et al., 2015). General causation between SC and macroinvertebrate 

occurrences was previously assessed (U.S. EPA, 201 la; Cormier et al., 2013b) and therefore 

does not need to be repeated. Many other studies have corroborated that assessment for the 

particular ionic mixture, Ca2+, Mg2+, HCOJ- and so/-, and for different salt mixtures, e.g., Na+, 

K+, HCO3- and soi-, and Na• and c1- (see Section 2.2). A new general causal assessment is 

recommended when it is uncertain whether an agent, for example a newly synthesized chemical 

or novel mixture, can or has ever harmed aquatic life. If a new causal assessment is warranted, 

EPA recommends using epidemiological methods to demonstrate that the agent or mixture can 

and does cause extirpation at concentrations using the method described in the EPA Benchmark 

Report (U.S. EPA, 2011 a; Cormier and Suter, 2013b ). The causal assessment methodology does 

not compare the relative importance of ionic-induced impairment with other known stressors 

such as metal toxicity, stream bed erosion and siltation, or eutrophication (U.S. EPA, 2011 b; 

Gerritsen et al., 20 l 0). Effects from these stressors are likely to occur and do occur in any given 
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ecoregion and at times concurrently with increased ionic inputs. Rath.er, the causal assessment is 

designed to determine whether the addition of ions to streams can and does cause extirpation of 

aquatic life. 

Although causal assessments of most ionic mixtures do not need to be repeated, it is good 

practice to evaluate the predictive performance of the XCD model, that is, how well the model 

characterizes the modeled relationship, e.g., SC and extirpation. See Section 3.1.1.2.6 for 

analytical approaches for assessing potential confounders. 

In summary, the causal relationship between elevated ionic concentration and extirpation 

ofmacroinvertebrates can be assessed using an approach modified from Hill's (1965) 

considerations (for complete details see Appendix A in U.S. EPA, 201 la; Cormier et al., 2013b). 

Hill's approach for establishing a probable causal relationship has been adapted for ecological 

applications (Cormier et al., 2010; Fox, 1991; Suter et al., 2001; U.S. EPA, 2000b). Based on 

that assessment, the body of evidence indicates that the loss of macroinvertebrate genera occurs 

where SC is high even when potentially confounding causes are low, but is rare when SC is low. 

Furthermore, there are sources of ions that increase stream SC in the region, and aquatic 

organisms are directly exposed to these ions. Physiological laboratory studies indicate that ionic 

gradients in high SC streams would not favor the exchange of ions across gill epithelia and that 

physiological functions of organisms are affected by elevated ionic concentration. Some genera, 

composite metrics, and assemblages are affected at sites with higher SC, while others are not. 

Laboratory studies using moderately salt-intolerant species and ionic compositions relevant to 

the study area support ionic stress as a cause of extirpation; and increased exposure to ionic 

stress affects macroinvertebrate abundance and diversity based on field observations. More 

recently, mesocosm studies have corroborated adverse effects at similar exposures (Clements and 

Kotalik, 2016). 

The causal assessment confirmed that the mixture of ions in streams with elevated SC 

and neutral or somewhat alkaline waters can and is causing the extirpation of salt-intolerant 

genera ofmacroinvertebrates as well as in low pH systems (U.S. EPA, 201 la; Cormier et al., 

2013b ). The relative SC level of waters with a similar ionic composition, rather than any 

individual constituent of the mixture, is implicated as the cause of impairment ( see 

Section 2.5.1). The causal relationship describes how Ephemeroptera and similarly 

salt-intolerant invertebrates, in general, respond to ionic stress and does not require that the 
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species or genera be the same in all applications or at all locations. Although the specific 

constituents of the ionic mixture were not individually assessed, the cause of impairment is 

attributable to one or more of the primary constituents of the mixture. Therefore, based on the 

causal assessment (U.S. EPA, 2011 a), it is expected that SC levels sufficient to cause 

extirpations would occur with a similar salt mixture containing HCO3-, soi-, Ca2+, and Mg2+ in 

other regions. Furthermore, based on other studies (see Section 2.2), different salt mixtures also 

cause extirpation, e.g., Na+, K'', HCO3- and soi -, and Na+ and ci-. 

3.6. ASSESSING WATERBODY APPLICABILITY 

3.6.1. Stream pH 

Due to the nature of ions and pH, it is important to consider the potential impact of pH on 

the XCD. Acidity (e.g., associated with acid mine drainage, atmospheric deposition and other 

sources) and potentially associated dissolved metals could affect the field-based XC95 values and 

the XCD model. As a result, unless shown to the contrary, it is recommended that sites with 

pH <6 be excluded from data sets prior to analysis. 

In Case Studies I and II provided in Sections 4 and 5, sites with pH <6 were excluded 

from the data set prior to analysis. Therefore, the case studies were developed without the 

influence of pH, analogous to controlling for con founders in a laboratory test. Nevertheless, 

field data show that even below pH 4.5, high SC was a stronger predictor than acidity on the 

occurrence of Ephemeroptera (see Appendix Bin U.S. EPA, 201 la). A contingency table 

showed that Ephemeroptera were observed at low pH unless SC was high. Also, calculating the 

HCos using the data set from the EPA Benchmark Report (U.S. EPA, 201 I a), with and without 

the inclusion of low pH sites, yielded very similar results (295 µSiem for all sites compared to 

288 µSiem pH <6 sites removed). Therefore, although EPA recommends the removal of pH 

sites from the data set prior to analysis, there is evidence to suggest that the derived criteria are 

applicable to all streams regardless of pH. 

3.6.2. Waterbody Type 

Another important consideration when it comes to applicability of the field-based 

approach is waterbody size and type. The EPA recommends analyzing the effect of catchment 

size on the XCD model and documenting the decision, rationale, and supporting analyses for 
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applicable water body types for SC criteria derived using this method. For example, in Case 

Study I, the data used to derive the CCC are from perennial streams with catchments that range 

from 0.34 to 17,985 km2• Literature reviews and analyses (described below) were performed in 

the Problem Formulation phase of this assessment to determine relevant (applicable) waterbody 

types. As a result, all stream types and sizes were included in the data sets for these case studies. 

Although the field data used in the case studies were only collected from perennial 

streams, available information from the open literature indicates that many of the 

macroinvertebrate taxa persist in intermittent and perennial channels, albeit at different densities 

and for varying amounts of time. For example, Grubbs (2010) assessed the relationship between 

stream-flow permanence and macroinvertebrate community structure along temporary and 

perennial hydrologic gradients in forested headwater streams in a Cumberland Plateau watershed 

in the Kentucky River Basin. Grubbs found that the vast majority (91 out of I 08) of 

macroinvertebrate taxa were observed in both the perennial and temporary channels. 

Macroinvertebrate taxa have many adaptations to survive temporary dry periods including egg 

diapause, nymph aestivation, and nymph migration into hyporheic zones (the area beneath a 

streambed, where shallow groundwater and surface water mix) or intermittent pools (Datry, 

2012). Macroinvertebrates may use temporary stream resources for portions of their life cycle 

(e.g., nursery habitat) and move downstream as they get older and larger and conditions require 

emigration to areas of greater flow (De Jong and Canton, 2013; Feminella, 1996; Stout and 

Wallace, 2003). These studies suggest that temporary streams are used, at least for a portion of 

their life cycle, by many of the macroinvertebrate taxa considered in the XCD method. 

Discharge to ephemeral streams ultimately affects downstream intermittent/perennial 

streams (via gravity and flow through the tributary system during precipitation events). As a 

result, addressing SC in upstream ephemeral streams is often critical to ensuring that downstream 

aquatic life is not exposed to harmful levels of SC above the criteria. 

Although intermittent and perennial streams are likely to have similar SC regimes, larger 

catchments may not have the same background SC as smaller streams owing to hydrological 

contributions from different geologies or other factors. Options include limiting the use of 

derived criteria to the range of sampled catchments represented in the data set, developing 

criteria for different stream classes, or demonstrating that there is no difference due to catchment 

size. 
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In the EPA Benchmark Report, larger streams (catchment areas > 155 km2) were 

originally screened from the data set that was used because sampling methods might differ for 

nonwadeable streams (U.S. EPA, 201 la; Flotemersch et al., 2006). However, a subsequent 

analysis indicated that 25 of the 30 most salt-intolerant genera based on derived XC9s values for 

Ecoregions 69 and 70 (see Appendix E) were documented in these larger rivers (see also 

Appendix Bin U.S. EPA, 201 la). Inclusion of the data from large streams did not significantly 

change the magnitude of the HCos (289 µSiem) compared to the HCos without data from larger 

systems (295 µSiem). Additional analyses support that result. An analysis of 3,115 sites 

(3,736 samples total: 1,661 in Ecoregion 69 and 2,075 in Ecoregion 70) with drainage areas up to 

17,986 km2 suggests that SC and drainage area are very weakly correlated (r2 = 0.044, see 

Figure 3-8). These are neither random samples nor reference streams and may not represent 

natural background. The apparent background SC, estimated as the 25th centile of probability 

sites, for streams draining areas > 155 km2 in Ecoregion 69 and 70 are 148 and 188 µSiem, 

respectively; both of these estimates are within the confidence bounds for estimated background 

SC using the example criterion-derivation data sets. Therefore, the example ecoregional criteria 

in the case studies are relevant for all stream sizes. However, professional judgment is warranted 

when applying the example criteria to streams crossing ecoregional boundaries and stream 

catchments draining> 1,000 km2 because they are less well represented in the data sets (see 

Figure 3-8). For example, great rivers such as the Ohio and Mississippi Rivers were not 

represented in the data set, and they cross many ecoregional boundaries. 
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Figure 3-8. Correlation of specific conductivity and drainage area up to 
17,986 km2, Spearman's r = 0.25. This analysis shows a very weak correlation 
between specific conductivity and drainage area and supports inclusion of data 
from all stream sizes in the data set for example criteria derivation. The fitted 
lines are the locally weighted scatterplot smoothing (LO WESS, span = 0. 75, 
linear polynomial) for each data set. 

3.7. METHODS FOR APPLICATIONS TO NEW AREAS 

Not all areas of the country have sufficient water chemistry and biology data to derive 

criteria for SC by the XCD method of calculating XC95 and HCos values. For such cases, the 

EPA is providing alternative methods that geographically extend results of the primary XCD 

method (see Section 3.1). One alternative method extends criteria developed in one area to other 

areas within the same ecoregion. This method is termed background matching. A second 

alternative method estimates criteria for new areas with different background SC using a 

background-to~criterion regression model. Both of these methods rely on the estimated 

background SC. 

The feasibility of applying a conductivity benchmark outside its area of derivation was 

considered by the EPA SAB in their review of the EPA Benchmark Report (see Section 3.7 
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Transferability of the Method to Other Regions in U.S. EPA, 201 lc). In general, the SAB 

concluded that the numeric benchmark was applicable to the regions where the field data were 

collected and could be applicable to other areas where sufficient data allow for evaluation of 

applicability of the benchmark. Since then, the EPA has developed an understanding of the 

mechanistic relationship between background SC and the extirpation of salt-intolerant 

invertebrates. This relationship allows the EPA to relate HCos values from one area to another 

based on background SC. 

Background SC in a region and the associated HCos are expected to be strongly related 

based on ecological and evolutionary theory and the observed responses of invertebrates to major 

ions (see Section 2.4). The most salt-intolerant invertebrates occur in streams with the lowest 

background SC (see Appendix D). As SC increases, the most salt-intolerant species are 

adversely affected and ultimately cannot persist. As a result, where regional background SC is 

higher, those taxa adapted to low SC are absent, and the SC level that is protective of 95% of 

taxa (HCos) is higher. 

The EPA developed the B-C method using 24 field XCDs from ecoregions with 

background SC ranging from 22 to 626 µSiem. Relatively salt-intolerant genera, as indicated by 

low XC9s values, occupy habitats in each region with the lowest ionic concentration. When both 

are log-scaled, the increase in background SC is linearly related to the HCos. This regular and 

biologically relevant relationship between background SC and the HCos confirms that the lower 

portion of the XCDs are similar in similarly exposed communities even though the represented 

genera may differ among ecoregions. The relationship between background SC and the HCos 

identified from the XCD is sufficiently strong to identify a CCC for areas with sufficient stream 

chemistry data but little or no paired biological data within an ecoregion or for new ecoregions 

(see Appendix D). 

The association between background SC and the HCos was used to develop the 

background matching approach and the approach using the B-C method described in 

Sections 3.7.l and 3.7.2, respectively. 

3.7.l. Application within an Ecoregion-Background Matching 

If paired SC and biological data are not available for a new area within an ecoregion, the 

background SC may be used to assess applicability of the derived CCC to the new area using a 
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technique called background-matching. Regional background SC is defined here as the range of 

SC naturally occurring in waters that have not been affected by human activity. Background SC 

is important to water quality protection because it represents the ionic concentrations to which 

organisms in the region are naturally adapted. Minimally affected waters with low SC play a 

particularly important role by diluting polluted downstream waters and serving as refugia for 

salt-intolerant organisms. The background-matching approach is demonstrated in Case Studies I 

and II (see Sections 4 and 5) for the new areas within an ccoregion that were not included in the 

original example criterion-derivation data sets. 

In this discussion, the phrase, original area. refers to the geographic area from which the 

data are obtained to develop SC criteria using the XCD method. The phrase, new area, refers to 

a geographic area within the same Level III ecoregion that was not represented in the criterion 

derivation data set. When applying field based SC criteria developed with data from the original 

area to a new area, the background SC levels and the ion composition should be similar in both 

areas. For instance, the example criteria are derived with data for streams where the ionic 

mixture is dominated on a mass basis by ([Soi-]+ [HCO3-]) > [Ci-]. 

The relationship between background SC and the HCos identified from the XCDs is 

sufficiently strong to identify a HCos for areas without biological sampling within an ecoregion 

or for new ecoregions. This B-C regression model was developed using biological data paired 

with SC data from waters with ionic mixtures dominated by calcium, magnesium, sulfate and 

bicarbonate ions and where background SC did not exceed 626 µSiem. Therefore, the model is 

most appropriate for waters with similar ionic characteristics. The model has not been . 

thoroughly tested and professional judgment is required for places where on a mass basis the 

major ions are ([HCO3-] + [SOi l) < [Ci-] or ([Ca2 .. ] + [Mg2+]) <([Na+]+ [K+]). ln particular, 

the B-C model is not appropriate for waters dominated by NaCl (Haluszczak et al., 2013, 

Entrekin et al., 2011; Gregory et al., 2011 ; Veil et al., 2004) or road salt (Forman and Alexander, 

1998; Kelly et al., 2008; Environment Canada and Health Canada. 200 I; Evans and Frick, 200 I; 

Kaushal et al., 2005). The B-C model may also be defensible for ionic mixtures dominated by 

sodium, sulfate and bicarbonate ions (Brinck et al., 2008; Dahm et al., 2011; Jackson and Reddy, 

2007; National Research Council, 2010; Clark et al., 2001; Veil et al., 2004). This is because the 

toxicity of these mixtures are more similar to that of calcium, magnesium, sulfate and 
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bicarbonate ions than the toxicity of NaCl (Mount et al., 2016; Kunz et al., 2013; Soucek and 

Dickinson, 2015). 

In the background-matching approach, the background for the ionic mixture of the new 

area is compared with the background of the original area. If the 95% CI of the background SC 

of the new area overlaps with the 95% CI of the background in the original area, the original 

criterion is considered applicable. If the Cls for the two areas do not overlap, then a 

dichotomous decision tree is used to guide further evaluations (see Figure 3-9). The 

dichotomous decision tree for assessing the applicability of criteria from the original area to a 

new area of an ecoregion may require a weight-of-evidence assessment described in detail in 

Appendix C, calculation of an HC05 using a regression model described in Section 3.7.2 and 

Appendix D, or collection of sufficient data to derive a different HC05 for the new area. 
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Is there overlap between the 95% Cls of the SC 
background in the new area and in the area used to 

derive SC HC05 with the field XC-Distribution Method? 

- Yes 

- No 

,, 
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No 

Using weight of evidence, is the 
rent background SC in the 
w area naturally caused? 
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ne 
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Derive a new HC05 by 
the XC-Distribution or 

B-C Method 

Apply XC-distribution 
derived HCos to ecoregion 

to the new area? 
Apply new 
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Figure 3-9. Method for selecting a criterion continuous concentration (CCC) 
for a new area within an ecoregion using minimally affected background. 
The hazardous concentration of the 5th centile of a taxonomic extirpation 
concentration distribution (HC05) from a field derived extirpation concentration 
distribution (field XCD) is one that has been previously developed using a large 
data set. The background-to-criterion (B-C) method uses a regression model to 
predict a criterion and confidence interval (Cl) from background specific 
conductivity (SC). 

Portions of the same ecoregions in different political jurisdictions are expected to have 

similar characteristics with respect to the primary factors that control background SC (Hem, 

1985, Griffith, 2014, Olson and Hawkins, 2012, see Section 2.1 ). These primary factors are 

underlying geology, physiography, and climate; secondary factors include soils and vegetative 

cover (Olson and Hawkins, 2012; Griffith, 2014; Hem, 1985). Because Level III ecoregions 

were delineated based on similar considerations (Omernik, 1987), the SC regime and ionic 

composition of dissolved salts in streams within an ecoregion tend to be similar throughout. 

However, there may be situations where it is not appropriate to apply criteria derived for the 

ecoregion to a particular stream reach. For example, naturally lower or higher concentrations of 

ions may occur due to subecoregional differences such as cross boundary influences, glacial 

melt, salt springs, highly soluble rock, or other natural sources. 
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3.7.1.1. Obtaining a Data Set 

The first step in the background-matching approach is to assemble the data sets from 

sampled sites that are distributed across the full range of SC conditions in the new area. All else 

being equal, the larger the data set, the more reliable the estimate of background SC. Next, sites 

with qualitatively different ionic mixtures are removed from the data set. In the example case 

studies, chloride-dominated sites are removed from the data set so that background SC is 

estimated only for sites dominated by sulfate and bicarbonate (i.e., ([HCO3-] +[Soi-]) > [Cl-] 

in mg/L). For three of the example case studies, Sections 4, 5, and 7, the dominant cations are 

Ca2
+ and Mg2 

.... For the example case study, Sections 6, the dominant cation is Na+. 

3.7.1.2. Estimating Background Specific Conductivity (SC) 

If minimally affected background SC is not known, it can be estimated from field data 

that are representative of SC throughout the year. In particular, the data set should not be biased 

toward seasonal extremes by sampling only during seasons of freshets or droughts. Background 

SC may be estimated as a proportion of a regional sample of sites or a sample of reference sites 

that are judged to be among the best within a region (U.S. EPA, 201 la). 

Regional samples from a random or probability-based design (Stevens and Olsen, 2004) 

include all waters within the sampling frame, including impaired sites. To characterize the 

minimally affected streams in a regional sample, the 25th centile is conventionally used 

(U.S. EPA, 2000a). However, when land cover modification (or other anthropogenic 

disturbance) is pervasive, selection of a centile lower than the 25th may be justifiable. 

When estimating background concentrations using minimally affected reference sites, it 

is conventional to use only the lower 75% of reference values (U.S. EPA, 2000a). One 

indication of the need for a different centile is when reference sites have a broad range of SC 

values suggesting that the reference condition contains some sites with anthropogenic 

disturbance, or that the sites are not classified to partition natural variability ( e.g., headwaters 

draining through limestone glacial till into an area of weathered bedrock). An expanded list of 

possible considerations is provided in Appendix C. When there is great confidence in the quality 

ofreference sites, a 90th centile may be used. 

When there are sufficient good quality reference sites, the regional and reference methods 

yield similar background estimates (NYSDEC, 2000, TDEC, 2000, U.S. EPA, 2000a). But, in 
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general, estimation based on a random sample of the region tends to yield a more accurate 

estimate of current background when there are sufficient data to characterize the full distribution 

of SC in the region. Unlike the selection of reference sites, a random sample does not depend on 

the original intent of data collection or the judgement of the data collectors (Whittier et al., 

2007a, b). 

After estimating background SC for both the original and new areas using the method in • 

this section, the background-matching approach requires estimating their variability so that 

confidence intervals can be calculated. The confidence interval for a background SC estimate 

can be calculated using a bootstrapping technique. Bootstrapping is a statistical resampling 

technique that is often used in environmental studies to estimate confidence limits of a 

parameter. This bootstrapping application involves randomly resampling the original water 

chemistry data set 1,000 times with replacement, storing the 1,000 data sets, calculating the 

background for each data set, and then estimating the 95% CI for the mean of the set of 

1,000 background values generated by the bootstrapping procedure. This is similar to the 

procedure described in Section 3 .1.3 .1 . 

3.7.1.3. Background-Matching Approach 

Once the means and confidence limits on the background SC in the original area and new 

area have been estimated, they can be compared to determine whether they sufficiently match 

using the decision criteria depicted in Figure 3-9. 

1. If the 95% CI of the background SC values from the new area overlaps with the 95% CI 
of the background SC values from the original area, then apply the XCD derived HCos for 
that ecoregion throughout the new area. 

2. If the 95% Cis do not overlap, then use a weight-of-evidence approach to determine 
whether the background in the new area represents natural or anthropogenic sources as 
described in Appendix C. 

3. If the difference in 95% Cls is due to anthropogenic alteration, then apply the XCD 
derived HCos from the original area to the new area. 

4. If the difference in SC is naturally caused by geology, climate, or other natural factors, 
then derive a new HCos for the new area using a sufficiently large and appropriate data 
set from the new area (see Section 3.1) or calculate an HCos based on background SC for 
the new area using the B-C regression method (see Section 3.8). 

3-41 



R04889

For example, the decision matrix was used to determine the applicability of XCD SC 

criteria from an original area to a new area using this background-matching approach (see 

Example Case Studies in Sections 4 and 5). 

3.7.1.4. Options When Background in New Area is Different than in Original Area 

If the estimated background SC is higher or lower in the new area and the ion 

composition is similar compared to the original area, two possible causes should be considered. 

First, differences may be due to natural geological factors (e.g., higher SC due to salt springs, 

lower SC due to glacial melt, or other differences due to natural geological features) or to 

climatological factors. In these situations, criteria for the new area can be developed using either 

the XCD method or the B-C regression method. Second, differences may be due to widespread 

anthropogenic changes that have increased the apparent background (e.g., due to irrigation, 

agriculture, impervious surfaces, resource extraction, or acid deposition, etc.). In this second 

situation, the criteria developed for the original area may or may not be applicable to the new 

area. 

To distinguish between these two possibilities, the cause of the apparent background can 

be evaluated in a weight of evidence. Considerations may include analysis based on geology, 

land use, ionic signatures and known inputs, historical and recent trend analysis, atmospheric 

sources, discontinuities in background across political boundaries. identification of high and low 

SC anomalies, stream size and connectivity, data set characteristics, sampling methods, and 

biological evidence of past and present observation of susceptible genera (see Appendix C). 

3.7.1.5. Summary of Background Matching Method 

The original criteria are applicable to a new area in the same region if the background SC 

is not different from the background of the original area (i.e., overlapping 95% Cis) and the ionic 

mixture is the same (e.g., in the case studies, ([HC037 +[Soi-]) ~ [Cll in mg/L). The original 

criteria are not applicable to the new area if the background for the ionic mixture is different 

owing to natural causes or if the ionic mixture is different. If the background SC is higher or 

lower than the original background, a new criterion may need to be developed for the new area. 

A weight-of-evidence analysis can be done to evaluate whether the difference in background SC 
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is due to natural causes. When possible, an independent data set should be used to corroborate 

the estimates of background SC. 

3.7.2. Developing a Criterion Using Background-to-Criterion Regression Method 

Because large sets of paired chemical and biological data are not available for all 

ecoregions in the United States, the EPA developed a model to calculate a CCC using the 

background SC of an ecoregion. The B-C regression method can be used in a new ecoregion or 

a new area within an ecoregion with a different SC regime ( e.g., at a scale smaller than Level III 

ecoregions ). 

The relationship between minimally affected background SC and HCos for 24 Level Ill 

ecoregions was characterized using least squares linear regression (see Figure 3-10). The 

relationship between background SC and HC05 was modeled and the association was strong 

(r = 0.93), as was expected given the importance of the concentrations of major ions in defining 

the tolerance of species (see Section 2.4). The relationship between background SC and HCos is 

sufficiently reliable for identifying a CCC for areas without biological sampling within an 

ecoregion or for new ecoregions (see Appendix D). 
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Figure 3-10. Empirical model of the s•h centile of a hazardous concentration 
(HCos) and background specific conductivity (SC) estimated at the 
25th centile for 23 distinct ecoregions (24 data sets). Solid line is the 
logl0-logl0 normal regression line; therefore, x andy are logl0 expressions. 
Dotted lines demarcate the 50% prediction intervals, that is, the 50% probability 
that any new HCos would plot within those bounds and only 25% below the lower 
prediction limit (PL). The regression coefficient R2 = 0.87. 

The B-C regression method shown in Figure 3- 10 was derived using independent data 

sets from 24 ecoregions (see Appendix D). First, SC XC9s values were estimated. From these, 

24 genus-level XCDs were constructed and HC05 values derived. Those HCos values were 

regressed against the estimate of background SC for each ecoregion. In an ecoregion with low 

background SC, very salt-intolerant taxa are represented. In an ecoregion with a moderate 

background SC, taxa with an XC9:S greater than the moderate background are likely to survive 

and contribute to the XCD, whereas salt-intolerant taxa with XC9s values less than the moderate 

background are not likely to contribute to the XCD. As XCDs are developed for ecoregions with 
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increasingly higher background SC levels, each XCD begins at a higher background SC, and 

thus the most salt-intolerant genera in an ecoregion occur at progressively higher SC levels. This 

association is evidence that where low ionic concentration waters are present in an ecoregion, 

organisms that are specialized for that niche are likely to inhabit them; and, where low ionic 

concentration waters are not present, salt-intolerant species are not likely to occur. The resulting 

B-C regression model provides a convenient method to predict an HCos from the minimally 

affected or least disturbed background SC of an ecoregion. Descriptions of the derivation of the 

regression model, the data sets used, and the individual XCD models are presented in 

Appendix D. 

The central tendency of a regression model is more robust than any single measurement. 

For the purpose of model development, data requirements were relaxed relative to those for 

calculating a HC05 using the XCD method (i.e., fewer than 90 genera across 500 sites) (see 

Appendix D for a description of data requirements for the B-C method). Individually, many of 

the 24 HCos values used to develop the B-C method have not been subject to analyses needed for 

development of a CCC and should be considered as provisional. For example, the HCos 

estimates used in this model were not supported by full confounding analyses, as is described in 

the EPA Benchmark Report (U.S. EPA, 201 la). However, the true HCos value is expected lie 

between the upper and lower 50% prediction limit (PL). Values in Appendix D, Table D-3 are 

provisional with a good degree of confidence owing to the larger sample sizes (>60 samples) 

used to estimate background SC. Table D-4 lists ecoregions with background estimates based on 

modest survey data sets (N = 20-60 samples) and would benefit from additional sampling to 

confirm the calculated background SC and the calculated HCos. Table D-5 lists ecoregions 

where the data set may represent fewer than 25% minimally affected streams and therefore are 

protective of aquatic life in least disturbed streams. Table D-6 lists ecoregions that may not be 

served by the B-C method because the ionic mixture is likely to be different (e.g., chloride 

dominated), the estimated natural background SC exceeds the range of the model, and/or there 

were fewer than 20 samples available. In all cases, the EPA recommends using the largest data 

set possible to estimate background SC, understanding and accounting for areas with different 

(higher or lower) background SC, and performing independent calculations to derive HC05 

values. 
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3.7.2.1. Using Background to Calculate a Hazardous Concentration of the 5th centile (HCos) 
of a Taxonomic Extirpation Concentration Distribution (XCD) 

The HCos for a defined geographic area or ecoregion without a sufficient data set or 

without suitable biological data may be calculated using the B-C method based on the 

background SC of that area or region. The decision tree for calculating a CCC from minimally 

affected background is shown in Figure 3-11. Equations 3-1 and 3-4 can be used to calculate the 

mean HC05 and eq 3-5 calculates the lower 50% PL for the area or region. Sections 6 and 7 

provide examples that use the decision tree to develop example criteria for 2 ecoregions in the 

West, one with low and one moderately high background SC. 
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Figure 3-11. A decision tree for calculating and applying a hazardous 
concentration of the 5th centile of a hazardous concentration (HCos). 

Apply 
new 
HCos 

This flow chart may be used when developing a criterion continuous 
concentration (CCC) for new ecoregion, a new area within an ecoregion, or other 
defined geographic area using the field extirpation concentration distribution 
(XCD) method, background-to-criterion (B-C) method and minimally affected or 
least disturbed background specific conductivity (SC). Numbered product paths 
are described in the body of the text. 

Where the background is less than 626 µSiem and the waters have a similar ion 

composition to those used to derive the model, the B-C method can be used (see Figure 3-11 ). 

Where there are >200 but <500 sites with paired biological and SC data, HCos values are derived 

using the XCD method and compared to the mean and lower 50% PL of the B-C model. These 
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values arc compared to select the appropriate HCos as follows. ( 1) If the XCD HCos (sec eq 3-1) 

is greater than the mean B-C modeled HCos (see eq 3-4), then the mean B-C modeled HCos is 

recommended (see eq 3-4) as a conservative approach to account for uncertainty associated with 

a smaller data set. (2) If the XCD HCos is between the mean B-C modeled HCos and the lower 

50% PL, then the XCD HCos is recommended because the XCD from measured data from the 

region is more likely to represent the region than the more general B-C model. (3) If the XCD 

estimate is below the lower 50% PL, then the lower 50% PL is recommended as the HCo5 (see 

eq 3-5). This is recommended because the XCD is calculated from a smaller data set. Also, it 

may be overly protective because it is more uncertain than the modeled results which indicate 

that 75% of HCos values from areas with a similar background SC are estimated to be greater 

than a value less than the lower PL. The lower 50% PL is also recommended when there are 

fewer than 200 paired biological samples because there is no XCD for comparison. For both 

situations, the SC data and the B-C model is used to estimate the HCos. (4) Where the 

background SC is greater than 626 µSiem, the range of the model is exceeded, and it is 

recommended that data be collected to derive the HCos using the XCD method (see Section 3.1 ). 

3.7.2.2. Formula for Calculating the Hazardous Concentration of the 5'1' centile of a 
Taxonomic Extirpation Concentration Distribution (HCos) from the Background-to
Criterion Model 

The B-C model is described by the following formula: 

Where: 

Y - 0.657X + 1.075. 

Xis the log IO of the ecoregional background SC 

Y is the logl O of the predicted HCos 

3.7.2.3. Formula for Calculating the Lower and Upper 10% Prediction Limits 

(3-4) 

The upper and lower PL for a predicted loglO HCos value y can be calculated from the 

regression line using eq 3-5 (Zaiontz, 2014) and loglO transformed SC values (x) as follows: 
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Symbol 

y 
n 

a 

ss 
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,...., ± t S l + .: + ex• - x)
2 

= PL Y a/ 2,n- 2 y n ss 

Explanation 

Logl 0 of the mean predicted HCos 

Number of samples 

Alpha error rate for prediction 
interval (desired confidence level) 

Student's t-value at specified 
confidence level (alpha, ex) and n-2 
degrees of freedom 

Residual standard error of 
prediction (standard deviation) 

Sum of square of x deviation from 
their mean, SS = Lf_1(xi - x)2 

Mean x values used in the model 
generation 

Example from the 23 ecoregion B-C model 

Variable differs for each case 

n = 24 

50% prediction interval (a = 0.5) 

For 50% prediction interval (a = 0.5), 

t(l - 0.5)/ 2,24-2 = 0.686 

SS = 4.21 

x = 2.15 

x 0 A new log!0 background (x) value SC value differs for each case 
for a new prediction interval 

PL Upper and lower prediction limits SC value differs for each case 
of mean predicted y 

(3-5) 

The estimated backgrounds listed in Tables D-3, D-4, and D-5 of Appendix D for 62 of 

85 Level III ecoregions were used to estimate the HCos from the B-C model. HCos values and 

the lower 50% PLs were estimated using eqs 3-4 and 3-5 and estimated background from 

probability survey data. Predicted base-flow SC (Olson and Hawkins, 2012) was used to assess 

whether the 25th centile SC used in the calculation is minimally affected (see Tables D-3 and 

D-4) or least disturbed background SC (see Table D-5). Although the B-C Model is strongly 

log-linear within the sampled SC range, the EPA recommends estimation of HCos only for 

ecoregions with a background <626 µSiem to avoid extrapolation beyond modeled data. Some 

regions may have different ionic matrices ( e.g., chloride-dominant) for which the derivation of a 

CCC using this method has not been verified. Those ecoregions are identified in Table D-6. The 

decision tree depicted in Figure 3-1 I was used to select example HCos values that if rounded to 

two significant figures generates an example CCC. 
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3.7.2.4. Criterion Continuous Concentration (CCC) with <200 Paired Biological Data 

When there are insufficient paired data, background SC is used to calculate the lower 

50% PL of the mean HCos which is rounded to two significant figures to yield the CCC (see 

eq 3-5). This result is shown in the Box 3 in Figure 3-11. The estimated CCC at the lower 50% 

PL for 62 ecoregions can be found in Tables D-3, D-4, and D-5 in Appendix D. 

3.7.2.5. Criterion Contilluous Concentration (CCC) with 200 to 500 Paired Biological Data 

If a suitable paired biological and SC data set of 200 to 500 sites is available that meets 

the requirements outlined in Appendix D.2.1, then the HCos is estimated from that data set using 

the XCD method (see eq 3-1) and the B-C model (see eq 3-4). The lower of the two estimates is 

recommended as the HCos unless the XCD estimate is below the lower 50% PL from the B-C 

model (see Figure 3-11 ). This result is shown in Boxes 1 or 2 in Figure 3-11. If the XCD 

estimate is less than the lower 50% PL of the HCos from the B-C model, then the lower PL is 

used (see eq 3-5). This result is shown in Box 3 in Figure 3-11. In either case, the predicted 

mean or the lower 50% PL HC05 is rounded to two significant figures to yield the CCC. The 

provisional or comparative values for the CCC based on the mean regression line for 

62 ecoregions are shown in Tables D-3, D-4 and D-5. 

3.7.2.6. Calculation of the Criterion Maximum Exposure Concentration (CMEC) 

A CMEC based on water chemistry data can be calculated as described in Section 3.2. If 

there are insufficient data to calculate a CMEC, the upper 50% PL can be used to approximate a 

CMEC. 

3.7.2.7. Summary 

Although the B-C regression model is strong, there is scatter in the 24 HCos values, so the 

lower 50% PL is used. In addition, when there are >200 and <500 paired biological and SC data, 

the XCD method is applied to check the 8 -C model results. The B-C model can also be used to 

evaluate estimates with data sets >500 when they do not meet other requirements for the SC 

range of exposure, unbiased sampling, seasonal bias, etc. Section 6 provides an example case for 

deriving an HCos for the Northwestern Great Plains, Ecoregion 43 in Montana, Wyoming, North 

Dakota, South Dakota, and Nebraska. Section 7 provides an example case for deriving an HCos 
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for the Level III Cascades, Ecoregion 4, in Washington, Oregon, and California. The estimation 

of an HCos from background described here is a recommended approach for developing water 

quality criteria for those ecoregions lacking sufficient data to develop one by the XCD method 

from a regional data set. 
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4. CASE STUDY I: EXAMPLE USING EXTIRPATION CONCENTRATION 
DISTRIBUTION (XCD) METHOD IN A LOW BACKGROUND SPECIFIC 

CONDUCTIVITY ECOREGION 

This section presents a case study for the Central Appalachians (Ecoregion 69) to 

illustrate how the analytical methods described in Section 3 can be used to derive example SC 

criteria using the XCD method in an ecoregion with low background SC. Ecoregion 69 results, 

including estimates of the CCC and CMEC, duration, frequency, and discussion of applicability 

are included as examples to demonstrate the method. The derivations of the CCC and CMEC 

analyses and results are based on data from Ecoregion 69 in West Virginia, and SC data from the 

Ecoregion 69 outside of West Virginia was used to assess applicability of the criteria throughout 

the ecoregion. 

4.1. DATA SET CHARACTERISTICS 

The Central Appalachians (Ecoregion 69) stretch from central Pennsylvania through 

West Virginia and Kentucky to northern Tennessee with small portions in Maryland and 

Virginia. The primary physiographic feature is a high, rugged plateau composed of sandstone, 

shale, conglomerate, limestone outcroppings, and coal. Elevation ranges from 366 to 1,402 m, 

with an average elevation of>790 m. Local relief between valleys and peaks can range from as 

low as 15 m to as high as 594 m. Rainfall is highly variable due to the topographic diversity, 

ranging from 96- 152 cm/year, with the lowest rainfall in valleys and the highest at the peaks. 

The region is characterized by distinct summer and winter seasons, with growing seasons in 

agricultural regions (located within valleys) lasting as long as 165 days. However, pasture and 

agriculture are limited owing to the rugged terrain, cool climate, and infertile soils. The 

landcover is mostly forested with oak and northern hardwood forests . The high hills and low 

mountains are covered by a mixed hardwood forest. Underground and surface bituminous coal 

mines are common (Woods et al., 1999, 1996). Headwater streams in this ecoregion have some 

of the freshest (lowest SC) water in the United States. These headwater streams play an 

important role in diluting downstream waters that are anthropogenically impacted, and serve as 

refugia for fish and other salt-intolerant organisms. 

The data used in this case study are from a large field data set, the West Virginia 

Department of Environmental Protection (WVDEP's) in-house Watershed Assessment Branch 
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database (W ABbase). Chemical and biological samples are from 1996- 2011 and 1997-2010, 

respectively. The WABbase contains data from Level III Ecoregions 66, 67, 69, and 70 in West 

Virginia (U.S. EPA. 2010; Omernik, 1987; Woods et al., 1996). The WABbase data set provides 

consistent sampling and analytical methods, high quality, broad spatial coverage and a large 

number of perennial streams (2,299 distinct locations) in Ecoregion 69. 

The W ABbase contains data from a mixed sampling design that collects measurements 

from long-term monitoring stations, targeted sites within watersheds on a rotating basin 

schedule, randomly selected sample sites (Smithson, 2007), and sites chosen to further define 

impaired stream segments in support of total maximum daily load (TMDL) development 

(WVDEP, 2008a). Most sites are sampled once during an annual sampling period, but some 

sites are sampled monthly for water quality. The data set contains water quality, habitat, 

watershed characteristics, macroinvertebrate data (both raw data and calculated metrics), and 

geographic location (WVDEP, 2008a). A wide range of SC levels were sampled, which is useful 

for modeling the response of organisms to different levels of ionic concentration. The W ABbase 

includes assignation of reference status using a tiered approach. Analyses involving the use of 

these reference sites were drawn from the Level 1 reference status (WVDEP, 2008b) which 

selects reference sites that "are thought to represent the characteristics of stream reaches that are 

minimally affected by human activities and arc used to define attainable chemical, biological and 

habitat conditions for a region" (WVDEP, 2013; Stoddard et al., 2006). Sites are initially 

selected by a map coordinator based on GIS land use data that indicate minimal human 

disturbance. Streamside, the appropriateness of the selected site is confirmed based on the level 

of anthropogenic disturbance, lack of point discharges, habitat quality, pH, dissolved oxygen, 

and SC (>500 µSiem) is used to flag a site for further investigation before inclusion as a 

reference site (WVDEP, 2013). 

Macroinvertebrate records in the data set are based on collections from a total of 1 m2 

area of a 100 m reach at each site. Using a 0.5 m wide rectangular kicknet (595 µm mesh), four 

0.25 m2 riffle areas were sampled. In narrow or shallow water, nine areas were sampled with a 

0.33 m wide D-frame dipnet of the same mesh size. Composited samples were preserved in 95% 

denatured ethanol. A random subsample of200 individuals (±20%) was identified in the 

laboratory. All contracted analyses for chemistry and macroinvertebrate identification followed 

WVDEP's internal quality control and quality-assurance protocols (WVDEP, 2008b, 2006). 
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Quality assurance of the data set was judged by the EPA to be excellent, based on the database 

itself and supporting documentation. 

Several data filters, described in Section 3.1 (sec Figure 3-2), were applied prior to 

finalization of the data set and analyses. A total of 9,806 records from Ecoregion 69 are included 

in the data set; of these, SC measurements were included in 8,989 samples. Many of these are 

measurements of water quality without biological sampling. There are 1,911 paired samples 

with SC measurements and biological samples. Of these, a total of 250 samples were removed 

from the data set due to low pH $ 6 (237 samples) and high proportion of chloride ions 

([HCO3-J + [SOil) :S [CI-] (13 samples). Additional criteria were applied to identify 

macroinvertebrates for inclusion in the example extirpation concentration distribution: 

occurrence at reference sites and occurrence in 25 or more samples. Of the 

219 macroinvertebrate genera identified in this ecoregion in the W ABbase, 193 genera occurred 

at least once at one of the 64 identified reference sites where invertebrate samples were collected. 

A total of 142 genera occurred at 25 or more sampling locations. The final example 

"Criterion-data set" has 1,661 samples belonging to 1,420 sites (stations) ( depicted in 

Figure 4-1 ). Of these 1,661 samples, 186 ( 11.2%) were sampled more than once between J 996 

and 2010. Summary statistics for the data set used to derive the example CCC is shown in 

Table 4-1. The statistical package R, Version 2.12. l (December 2010), was used for all 

statistical analyses (R Development Core Team, 2011 ). 

SC ranged from 15.4- 3, 794 µSiem which allowed the response of organisms to be 

modeled for a wide range of SC levels. Scatter plots of parameters and SC are depicted in 

Appendix A. I. 
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Figure 4-1. Ecoregion 69 extends from central Pennsylvania to northern 
Tennessee. Sampling sites (stations) (N ;;:. 1,420) in the example Criterion-data set 
that were used to derive the criterion continuous concentration (CCC) are 
indicated as points. 
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Table 4-1. Summary statistics of the measured water-quality parameters used to 
derive the example specific conductivity criteria in Ecoregion 69. 
The example Criterion-data set has 1,661 samples belonging to 1,420 stations. 

Parameter Units Min 251h so1h 75th Max Geomean 

SC µSiem 15.4 94 229 540 3,794 225 

Hardness mg/L 2.18 28.03 64.31 132.7 1,492 64.43 

Total alkalinity mg/L 2 14 41 90 560 37 

SO/ mg/L I 12 32 126 2,097 39 

Chloride mg/L 0.5 2 3 8 650 4 

soi•+ HCO3~ mg/L 8.66 36.3 99.4 252 2,256 99.3 

Ca, total mg/L 0.67 6.9 16.9 33.5 430 15.8 

Mg, total mg/L 0.5 2.4 5.0 12 204 5.6 

Na, total mg/L 0.5 1.8 3.5 13 423 5.2 

K, total mg/L 0 .5 0.7 1.2 2.4 16 1.4 

TSS mg/L I 3 3 5 80 4 

Fe, total mg/L 0.02 0.09 0.18 0.38 4.9 0.19 

Fe, dissolved mg/L 0.01 0.02 0.03 0.07 1.1 0.04 

Al, total mg/L 0.01 0.06 0.1 0.19 3.3 0.11 

Al, dissolved mg/L 0.01 0.02 0.03 0.06 0.9 0.04 

Mn, total mg/L 0.003 0.02 0.03 0.06 4.4 0.03 

Se, total mg/L 0 0.001 0.001 0.003 l.3 0.002 

DO mg/L 2.06 8.47 9.27 10.2 17.1 9.41 

Total phosphorus mg/L 0.01 0.02 0.02 0.02 1.3 0.02 

NO. mg/L 0.01 0.14 0.28 0.45 II 0.26 

Fecal Counts/ 100 mL 0.5 15 65 300 250,000 71 

pH SU 6.01 7.00 7.54 7.97 10.48 7.48 

Catchment area km2 0.34 4.36 17.6 65.2 17,986 19.3 

Temperature oc - 0.28 14.2 17.9 20.7 30.2 17.5 

RBP IOSc RBP score 53 126 142 156 195 140 

RBP 7Sc RBP score 30 84 98 110 137 97 

Embeddedness RBP score I II 13 16 20 13 

Percentage fines - 0 10 12 20 100 15 
(sand + silt) 

All means are geometric means except pH, DO, Temperature, and Habitat Scores. 
RBP • rapid bioassessment protocol (Barbour et al., 1999; RBP I0Sc has 10 parameters while RBP 7 does not 

include 3 flow-related parameters); TSS total suspended solids. 

4-5 

N 

1,661 

834 

1,144 

1,146 

930 

1,142 

842 

832 

166 

164 

I, 151 

l, 170 

995 

I, 142 

1,007 

1,142 

665 

1,644 

897 

910 

1,405 

1,661 

1,408 

1,661 

1,641 

1,647 

1,649 

1,620 



R04904

4.1.1. Background Specific Conductivity 

Background SC was estimated at the 25th centile of the subset of probability-based 

samples from the example Criterion-data set because its sampling design more closely matched 

the ecoregional EPA-survey data set. Using this probability-based subsample of the W ABbase 

data set, the estimated background was 80 µS iem (25'h centile, 585 samples from 544 sites; see 

Figure 4-2). Background was also estimated to be 63 µSiem based on field data from reference 

sites from the WABbase data set (75th centile, 112 samples from 82 reference sites; see 

Figure 4-3). By comparison, the 25'h centile was 94 µSiem for all samples (reference and 

nonreference sites) from the example Criterion-data set that was used to derive the HCos 

(1,661 samples from 1,420 sites; see Figure 4-4). The monthly 25th centiles of 

probability-sampled sites (see Figure 4-2) and all samples in the data set (reference and 

nonreference sites, see Figure 4-4) were relatively consistent and at or below 100 µSiem except 

in July through October (see Figure 4-2). The effects of seasonal variability of SC on the 

subsequent analyses was further evaluated and are presented in Appendix A. The large size of 

the data set and the wide range in SC levels in the example Criterion-data set allowed for 

characterization of the XC9s. 
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Figure 4-2. Box plot showing seasonal variation of specific conductivity 
(µSiem) from probability-sampled sites from Watershed Assessment Branch 
database (WABbase) 1997-2010. This represents a total of 544 sites with 
585 samples from 1997-2010 from Ecoregion 69 with pH >6. Note the 
difference in scale along the y-axis between Figure 4-2 (probability-sampled sites) 
and Figure 4-3 (reference sites). There are only eight October samples. See 
Table 4-2 for number of samples per month. 
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Figure 4-3. Box plot showing seasonal variation of specific conductivity 
(µSiem) in the reference streams from Watershed Assessment Branch 
database (WABbase) 1997-2010. 
A total of 112 samples from 82 reference stations were used for this analysis to 
estimate background specific conductivity. Please note the smaller scale on the 
y-axis compared to Figures 4-2 and 4-4. A total of 112 samples from 82 reference 
stations were used for this analysis to estimate background specific conductivity. 
Please note the smaller scale on the y-axis compared to Figures 4-2 and 4-4. See 
Table 4-2 for number of samples per month. 

4-8 



R04907

2000 

1000 

E' 
<> 

~ 500 
~ 
E 
u 
::I 

-g 200 
0 
u 
u 

o;:::: ·., 
~ 100 
rn 

50 

20 

-.-
0 I 

B 

I 
I 

....L. 

-.
I 
I 
I 
I 

I 
I 

....L. 

8 
0 

8 

I 
.f-

l 
I 
I 
I 

g 
I 
I 
I 
I 
I 
I 

....L. 

0 

I _._ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

....L. 

0 

B 
0 
0 

i 8 

1 + 

I 

I 
I 
I 
I 

I ....L. 
....L. 

0 
0 

B 

1 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

....L. 

0 

....L. 

0 
0 
0 ... 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

....L. 

....L. 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Dec 

Month 

Figure 4-4. Box plot showing seasonal variation of specific conductivity 
(µSiem) from all Ecoregion 69 sites from Watershed Assessment Branch 
database (WABbase) 1997-2010 used to develop the example criteria. 
This represents a total of 1,661 samples from 1,420 sites from 1997-20 I 0. Note 
the difference in scale along the y-axis between Figure 4-4 (all sites, reference and 
nonreference) and Figure 4-3 (reference sites). See Table 4-2 for number of 
samples per month. 

4.1.2. Ionic Composition 

The ionic composition of the samples in the Ecoregion 69 data set was assessed to ensure 

that the example criteria were derived for waters dominated by sulfate and bicarbonate anions 

(see Figure 4-5). Of the 1,674 samples after low pH samples were removed, 56% of samples 

(938 in total) included measures of calcium, magnesium, sulfate, bicarbonate, and chloride. All 

but 13 sites (>98%) were dominated by bicarbonate and sulfate anions 

([HCOJ-] +[Soi-])> [Cr]. The I 3 chloride-dominated sites were excluded from the derivation 
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analysis but are shown in Figure 3. Sodium and potassium were less frequently measured, but 

did not exceed calcium and magnesium where measured for samples in the data set. Sites with 

no ion measurements were retained in the data set because the data had shown that >98% of 

samples were dominated by bicarbonate and sulfate anions; thus, it is expected that less than 2% 

of samples in the Ecoregion 69 Criterion-data set are chloride.dominated. 

The analysis may also be defensible for mixtures dominated by sodium, sulfate and 

bicarbonate ions, e.g., produced water from deep coal mines (Thomas, 2002; Mayhugh and 

Ziemkiewicz, 2005). This is because the toxicity of these mixtures are more similar to that of 

calcium, magnesium, sulfate and bicarbonate ions than the toxicity of NaCl (Mount et al., 2016; 

Kunz et al., 20 I 3; Soucek and Dickinson, 2015). 
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Figure 4-5. Scatter plot of relationship between [c1-1 and 

1: 1 

1000 

([HCOJ-] + [Soi-]) concentrations in streams in Ecoregion 69 data set from 
1997-2010 with ionic measurements. Most (98.6%) of the samples (n - 938) are 
below the diagonal line representing the separation between 
([HCO3 l + [Soi-])-dominated and Cl- -dominated mixtures. Sites above the I: I 
line were excluded from the example Criterion derivation data set. Samples 
depicted here include all sites regardless of pH. 

4.1.3. Seasonal Specific Conductivity Regime 

For this case study, chemical, physical, and/or biological samples were collected during 

the sampling years I 997-2010 (January-December). Most (>85%) sites were sampled once 

during an annual sampling period, but some (e.g., sites being studied to improve stream 

condition within the TMDL Program) were sampled monthly for water quality parameters (see 

Table 4-2). 
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Table 4-2. Number of samples with reported genera and specific 
conductivity meeting acceptance criteria for the Ecoregion 69 analysis 

Number of 
Month 

samples• Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Full data set 8 4 36 159 269 163 197 388 342 89 0 6 1,661 

Probability 0 0 0 66 190 116 84 68 53 8 0 0 585 
sites 

Reference 6 3 3 10 19 12 27 24 4 0 0 4 82 
sites 

Percentage 0.5 0.2 2.2 9.6 16.2 9.8 l 1.9 23.4 20.6 5.4 0 0.4 (100) 
of total 

•Number of samples is presented for each month. 

Samples collected from the WVDEP-identified reference sites indicate that SC levels are 

generally low and similar throughout the year, although slightly higher in September (see 

Figure 4-3). These data show that SC concentrations in flowing waters in the study area can vary 

somewhat by season, likely depending on stream discharge, rainfall, snowmelt, and other 

hydrological factors. As described in Section 3.1.4 (and in greater detail in the EPA Benchmark 

Report), the effects of seasonal differences in SC levels and aquatic insect life history were 

evaluated by comparing HC05 values partitioned for season. After careful consideration of the 

similarity between the spring HC05 and the HC05 based on the full data set at the low end of the 

XCD, the example ecoregional criteria were derived using all available data, regardless of the 

time of year they were collected (see Sections 3.1.4 and Appendix A.2 in this assessment, and 

U.S. EPA, 201 la). 

4.2. RESULTS 

4.2.1. Extirpation Concentration (XC9s) and Hazardous Concentration (HCos) Values 
(Example Criterion Continuous Concentration [CCC]) 

The Ecoregion 69 example Criterion-data set (see Table 4-1) was used to develop XC95 

values from weighted CDFs. The histogram used to develop weights is depicted in Figure 4-6. 

The XC95 values that were used in the XCDs are listed in the order of least to most salt-tolerant 

in Appendix A.3. The generalized additive model plots used to designate ~ and > values for 

those XC95 values are depicted in Appendix A.4. The weighted CDFs used to derive the XC95 
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values are shown in Appendix A.5. The HC05 for Ecoregion 69 was calculated at 305.4 µSiem 

(see Figures 4-7 and 4-8); the two-tailed 95% confidence bounds were 233- 329 µSiem. Those 

bounds, derived by bootstrap resampling, indicate that different data sets could yield HCo.s values 

within that interval. Rounding to two significant figures, the example CCC for Ecoregion 69 is 

310 µSiem. 
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Figure 4-6. Histograms of the frequencies of observed specific conductivity 
values in samples from Ecoregion 69 sampled between 1997 and 2010. Bins 
are each 0.017 ( 1/60) of the range oflog 10 specific conductivity units wide. 



R04912

'C 
CII 

iii 
a. = >< 
CII 

~ 
<II 
C 
CII 
a .... 
0 
C: 
0 
:e 
0 
a. 
0 

a:. 

~ ,.... 

C0 
C 

<D 
ci 

..i: 
0 

N 
0 

C 
ci 

200 500 1000 2000 

Specific conductivity (µSiem) 

Figure 4-7. Example genus extirpation concentration distribution (XCD) for 
Ecoregion 69. Each point is an extirpation concentration (XC9s) value for a 
genus. There are 142 genera. The hazardous concentration (HCos) is 305 µSiem 
(95% confidence interval is 233-329 ~lS/cm) and is the specific conductivity at 
the intersection of the XCD with the horizontal line at the 5th centile. XC95 with 
an approximate or greater than designation are shown as triangles. 
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Figure 4~8. The lower end of the example genus extirpation concentration 
distribution for Ecoregion 69. The dotted horizontal line is the 5th centile. The 
vertical arrow indicates the hazardous concentration (HCos) of 305 µSiem (95% 
confidence intervals 233-329 ~LS/cm). Only the 50 most salt-intolerant genera are 
shown to better discriminate the points on the left side of the distribution. The six 
most salt-intolerant genera (i.e., extirpation concentration [XC9s) :S 305 µSiem) 
are Leptophlebia, Remenus, Pycnopsyche, Paraleptophlebia, Bezzia, and 
Alloperla). XC9s values with an approximate or greater than designation are 
shown as triangles. 

4.2.2. Example Criterion Maximum Exposure Concentration 

At sites meeting the CCC of 310 µSiem, 90% of the SC observations are estimated to 

occur below the CMEC (see Section 3.2). The CMEC was derived using the full Ecoregion 69 

data set (9,806 samples collected between 1996- 2011 ). Of the 9,806 samples in this ecoregion, 

there are 5,823 samples in a July to June rotating year representing 564 rotation years, 

536 unique stations, with at least I sample from July to October and I sample from March to 
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June, and at least 6 samples within a rotation year (see Table 4-3). Note that inclusion of 

samples is not contingent on biological data. Reference and nonreference sites were included to 

ensure a range of SC (see Table 4•1). 

Table 4-3. Summary data related to the calculation of the example criterion 
maximum exposure concentration (CMEC) for Ecoregion 69 

Number of samples July to June prior to biological sampling 5,811 

Number of unique stations/rotation years 536/564 

Number of WVDEP reference sites 15 

CCC 310 µSiem 

CMEC 630 µSiem 

Of the 564 rotation years (536 unique stations) with multiple SC measurements, the 

variability of within station SC was found to differ for streams with different mean SC (see 

Figure 4-9). The locally weighted scatterplot smoothing (LOWESS) lines indicated that the 

average variability (residual standard deviation for a station) in the middle of the SC gradient is 

slightly higher than both the lower and higher ends of the gradient. The stations with annual 

mean SC values between the 25th and 75th centile (which is approximately between 

120- 520 µSiem) have relatively similar variances, and therefore, could be used to estimate the 

standard deviation components of annual mean SC (310 µSiem). There are 2,855 samples from 

278 station years (265 stations) in the selected data sets for Ecoregion 69 with streams having 

mean SC values between 120 and 520 µSiem. The grand mean and standard deviation of this 

data set were determined and the CMEC was calculated. The example CMEC calculation is 

shown below: 

CMEC for Ecoregion 69: 1010glo(3 io) + 1·28*0·243 - 634.1 µSiem (4-1) 

The example CMEC (see Table 4-3) rounded to two significant figures yields a CMEC of 

630 µSiem for Ecoregion 69. At this level, where the annual average SC is <310 µSiem, 90% of 

the observations are expected to be less than the CMEC. 
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Figure 4-9. Illustration of within site variability (residual standard deviation 
for each station) along the specific conductivity gradient (station mean) in 
Ecoregion 69. The x-axis is log annual mean specific conductivity. Each dot 
represents a station. The fitted line is a locally weighted linear scatterplot 
smoothing (LOWESS, span = 0.75, linear polynomial model), while the two 
vertical dashed lines represent logarithm mean specific conductivity of 120 and 
520 µSiem, respectively. Within those bounds the standard deviation is fairly 
constant. 

0 
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4.3. GEOGRAPHIC APPLICABILITY 

The geographical applicability of the criteria throughout Ecoregion 69 was assessed using 

the background-matching approach (see Section 3.7.1). The background SC of the new area 

(i.e., the portion of Ecoregion 69 beyond the original data set) was estimated at the 251h centile 
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(see Section 3. 7.1.2; and Connier and Suter, 2013a) and compared with the background SC 

estimates for the original data set. 

Because the example SC criteria presented here have been developed for a dissolved 

mixture dominated by sulfate and bicarbonate anions, ([HCOJ-] +[Soi-])> [Cl-] in mg/L, all 

chloride-dominated samples, ([HCOJl + [Soi-]) ::S [Cr] in mg/L, were removed from the data 

set before estimating background SC. Thereby, the background for the new area is estimated for 

the same ionic mixture as the example criteria. 

4.3.1. Data Sources 

Two data sets were used for this example applicability assessment: the original data set 

used to derive the HCos described in Section 4.1 and an EPA-survey data set (see Table 4-4). 

The EPA-survey data set was used to evaluate and characterize ion concentrations and 

water chemistry in the ecoregion (see Table 4-5). The primary sources of the combined data are 

from EPA survey programs including the National Rivers and Streams Assessment (NRSA) 

2008-2009 surveys (U.S. EPA, 2013b, 2009), Wadeable Streams Assessment (WSA) 2004 

survey (U.S. EPA, 2006), Environmental Monitoring and Assessment Program (EMAP) 

1993- 1998 and Regional-EMAP (R-EMAP) 1999 surveys (U.S. EPA, 2013c), and National 

Acid Precipitation Assessment Program (NAPAP) 1986 survey (NADP, 2013). Data sets are 

based on random samples from June through September. Most report SC, alkalinity, hardness, 

sulfate, chloride, bicarbonate, pH, and other water quality parameters. Ecoregions and sampling 

sites are shown in Figure 4-10. All samples were collected from first-through fourth-order 

streams as part of a probability-based design intended to estimate proportion~ of parameters for 

various stream classes. The probability-design weights were not used in this characterization. 

Analysis of water chemistry samples followed EPA procedural and QA/QC protocols from 

EMAP (U.S. EPA. 2001, 1998b, 1994, 1987), Wadeable Streams Assessment (U.S. EPA, 2004a, 

b), the NRSA (U.S. EPA, 2009), and NAPAP (Drouse et al., 1986; U.S. EPA, 1987). These data 

sets were also selected so that methods would be comparable across the data set, and because 

these studies used probability-based designs (i.e., randomly assigned sampling locations). 
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Table 4-4. Description of survey data sets combined to form the EPA-survey 
data set used to assess applicability of the example ecoregional criteria 
throughout Ecoregion 69 

Data set Sampling period Total N KY MD PA TN 

MAHAEMAP 1993-1995 42 0 3 35 0 

MAIA EMAP 1997- 1998 12 0 0 8 0 

WSA 2004 9 3 1 0 3 

NRSA 2008-2009 8 4 0 I 2 

NAPAP 1986 41 2 6 29 4 

Region 4 Wadeable 1999-2002 9 7 0 0 2 
Streams R-EMAP 

Total 121 16 10 73 11 

MAHA = Mid-Atlantic Highland Assessment; MAIA Mid- Atlantic Integrated Assessment. 
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Figure 4-10. Ecoregion 69 extends from central Pennsylvania to northern 
Tennessee. Sampling sites in the EPA-survey data set that were used to estimate 
background in the "new" area for Ecoregion 69 are indicated as points. The 
figure depicts 121 samples from 121 stations. 

4.3.2. Geographic Applicability Results 

A summary of water quality for the EPA-survey data set (see Section 4.3.1) for 

Ecoregion 69, including major ionic constituents, is provided in Table 4-5. Background SC in 

the new area was estimated from the full EPA-survey data set because no sample was dominated 

by chloride ions. 

Background SC for bicarbonate and sulfate dominated waters estimated as the 25th centile 

of the EPA-survey data set for the new area in Ecoregion 69 (outside the area used to develop the 

example criteria) was 63.5 µSiem (95% Cl 46-89 µSiem) (see Table 4-6). The 25th centile from 

the probability sample from the example Criterion-data set was 66 µSiem (95% CI 60-75) (see 

Table 4-6). The confidence bounds for background estimated from the example Criterion-data 

4-20 



R04919

set overlap with the confidence bounds for background estimated for the rest of Ecoregion 69. 

Therefore, the background SC regime throughout Ecoregion 69 appears to be similar, and thus, 

the example criteria (CCC = 31 ff µSiem, CMEC - 630 µSiem) are considered geographically 

applicable throughout the ecoregion. Other estimates of background from the reference sites in 

the example Criterion-data set (63 µSiem; 95% CI 60- 65 µSiem) and the example Criterion data 

set (94 µSiem; 95% CI 86- 101 µSiem) also overlap with the Cl of the background for the rest of 

Ecoregion 69 (see Table 4-6). 

Table 4-5. Summary of water quality parameters for Ecoregion 69 from the 
EPA-survey data set excluding the sites in West Virginia 

Centile 

Eco region Ion Min 101h 25th so'h 75th Max 

Ecoregion 69 HC03- (mg/L) 0.0 0.1 1.3 12.5 37.3 241.8 

SOi- (mg/L) 3.2 7.6 10.0 21.4 136.3 1,622.8 

c1- (mg/L) 0.5 1.1 1.7 3.0 8.6 59.0 

Ca2+ (mg/L) 1.2 2.2 5.6 13.7 39.l 186.0 

Mg2
T (mg/L) 0.6 1.0 1.5 4.5 17.3 152.l 

Na+ (mg/L) 0.2 0.6 1.1 2.9 9.3 93.4 

K+ (mg/L) 0.4 0.6 0.8 1.3 2.2 8.0 

pH (SU) 3.0 4.7 6.2 7. 1 7.7 8.6 

"(HCO;- + so/-)/CI 1.4 3.0 5.4 13.6 41.4 497.5 

SC (µS iem) 23.7 34.5 63.5 183.5 426.8 2,515 

Relevant 
N 

102 

112 

112 

112 

112 

112 

112 

121 

102 

121 

avalue within category calculated from individual sample ion concentrations. HCO3 + SO4
2 /Cl in mg/L greater 

than I indicates the mixture is dominated by HCO3 + SO-12• . 
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Table 4-6. Background specific conductivity estimates for Ecoregion 69 

Centile used to Confidence 
estimate Background interval RelevantN 

Data set background pS/cm pS/cm (sites/samples) 

EPA-survey data set from geographic 251h 64 46-89 121/ 121 
area not represented in the example 
criterion derivation data set 

W ABbase data set, probability sample 251h 66 60-75 544/583 
subset 

W ABbase data set, reference sample 751h 63 60-65 82/1 12 
subset 

Example criterion derivation data set, 251h 94 86-lOl l,420/1,661 
full data set 

4.4. SUMMARY OF EXAMPLE CRITERIA FOR ECOREGION 69 

The case example for Ecoregion 69 includes an annual geometric mean (i.e., CCC) and a 

1-day mean (i.e., CMEC), not to be exceeded more than once in 3 years on average. Both of 

these distinct expressions of the example SC criteria would need to be met in order to adequately 

protect aquatic life. These values indicate that freshwater animals in Ecoregion 69 would be 

protected if the annual geometric mean SC concentration in flowing waters does not exceed 

310 µSiem and the 1-day mean does not exceed 630 µSiem, more than once every 3 years on 

average. These example criteria would apply to all flowing freshwaters ( ephemeral, intermittent, 

and perennial streams) in Ecoregion 69 inclusive of portions of Kentucky, West Virginia, 

Maryland, Virginia, Tennessee, and Pennsylvania. On a site-by-site basis, these example 

ecoregional criteria apply if the ionic mixture is dominated by anions of bicarbonate and sulfate. 

For streams crossing into Ecoregion 69, professional judgment may be needed to assess the 

potential effect of different ionic composition or concentration. Professional judgment is 

recommended when applying to sites with a catchment area greater than 1,000 km2 (386 mi2
) 

owing to lesser representation in the example data set by this class of stream. On a site-by-site 

basis, alternative specific conductivity criteria may be more appropriate if the natural 

background of a site is shown to be lower or higher than its regional background specific 

conductivity. 
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4.5. EXAMPLE CRITERION CHARACTERIZATION 

4.5.1. Factors Potentially Affecting the Extirpation Concentration Distribution (XCD) 
Model 

An assessment of potential confounders and an analysis of the influence of habitat quality 

and sampling date for Ecoregion 69 can be found in Appendix A.2. 

4.5.1.1. Sensitivity Analyses 

As the minimum number of occurrences of a genus for inclusion in the data set increases, 

fewer genera are included in the XCD. The HCos increases greatly when a taxon in the lower 

5th centile is removed because it does not meet the minimum number of samples and then more 

slowly alternates between increasing and decreasing as genera either above or below the 

5th centile are removed because they do not meet the minimum number of samples (see 

Figure 4-11 ). The pattern repeats until all genera above and below the lower 5th centile have the 

same XC95 value (not shown). To maximize the number of genera included in the XCD, a 

minimum of25 occurrences was utilized. 
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Figure 4-11. Relationship of the number of occurrences of a genus and the 
hazardous concentration (HCos) based on Ecoregion 69 example 
Criterion-data set. Estimates of HCos values (blue diamonds, left axis) and the 
number of taxa in the extirpation concentration distribution (XCD) (red squares, 
right y-axis) based on minimum number of samples (5- 60, x-axis). As the 
minimum number of observations of a genus increases, fewer are included in the 
XCD. 

The number of samples in the data set affected the number of genera included in the XCD 

and the resulting example HCos. The effects of data set size on the HCos estimates and on their 

confidence bounds were estimated using a bootstrapping technique. The mean of all 

bootstrapped HCos values, the numbers of genera used for the HCos calculation, and their 95% CI 

were plotted to show the effect of sample sizes. As shown in Figure 4-12, the HCos for this data 

set stabilizes, reaching an asymptote at approximately 500- 800 sites sampled and 90-120 genera 

evaluated. Therefore, the original data set was considered adequate for estimating the example. 
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Figure 4-12. The effect of the size of the data set used to model the 
hazardous concentration (HCos) based on the Ecoregion 69 example 
Criterion-data set. As size of the data set increases, the number of genera 
included in the extirpation concentration distribution (XCD) increases (triangles). 
The HCos stabilizes reaching an asymptote at approximately 500-800 sites 
sampled (circles) and 90- 120 evaluated genera. 

4.5.2. Validation of the Extirpation Concentration Distribution (XCD) Model 

The XCD model was validated and uncertainty around the HCos values was estimated 

using bootstrapping, as recommended by the EPA SAB in their review of the EPA Benchmark 

Report (U.S. EPA, 201 lc). The median HCos estimated from bootstrapping was 281 µSiem 

(95% CI 233-329 µSiem) which is similar to the HCos of 305 µSiem measured using a 2-point 

interpolation of the original XCD. The similarity between the two HCos values indicates a 

similar model would be generated using an independent data set (see Figure 4-13). 
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Figure 4-13. Cumulative distribution of the extirpation concentration (XC9s) 
values for the 25% most salt-intolerant genera (blue circles) and 
95% confidence intervals (dotted lines) based on 1,000 extirpation 
concentration distribution (XCD) bootstrapping results. Each tiny gray dot 
represents an XC9s value for a bootstrapping iteration (note that the genera in each 
percentage varies with each XCD iteration). Each larger blue filled dot represents 
the calculated XC95 of the XCD for the criterion continuous concentration (CCC). 
The median bootstrapped hazardous concentration (HCos) is 281 µSiem. 

4.5.3. Duration and Frequency 

Numeric criteria include magnitude (i.e., how much), duration (i.e., how long), and 

frequency (i.e., how often) components. Appropriate duration and frequency components of 

criteria are determined based on consideration of available data and understanding the 

exposure-response relationship in the context of protecting the aquatic life of a water body. The 

significant consideration used in setting the duration component of aquatic life criteria is how 

long the exposure concentration can be above the criteria without affecting the endpoint on 

which the criteria are based (U.S. EPA, 1991, 1985). Based on the temporal resolution of the 

available field data set and an analysis of within-site variability of SC levels, EPA developed two 
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different expressions for the example SC criteria in order to provide adequate protection for 

aquatic life. 

In this case, the majority (>85%) of sites used to derive the example CCC for 

Ecoregion 69 were sampled once during an annual sampling period and thus represent the 

average stream SC and macroinvertebrate assemblage information over the course of I year. As 

· a result, the appropriate duration for the CCC is l year. The duration for the CMEC, a level of 

protection from acutely toxic exposures, is l day based on a review of the literature regarding the 

onset of macroinvertebrate drift in response to elevated SC (see Section 3.3). At sites meeting 

the CCC, 90% of the SC observations are estimated to occur below the CMEC. 

EPA anticipates that an appropriate allowable frequency of exceedance for these example 

criteria is no more than once in 3 years, based on recovery rates from literature reviews and 

consideration of the life history of insects able to recolonize a site via drift or aerial dispersal (see 

Section 3.4). Recovery is expected to occur in 3 years if the following conditions are met: 

(1) the SC regime returns to a yearly average below the CCC, (2) there are nearby streams with 

low SC supporting a diverse community, and (3) there is an upstream source of colonizers or the 

flight or recolonizing distance is within the dispersal range of genetically diverse, reproducing 

adult colonizers. If any of these conditions are not met, the time necessary for ecosystem 

recovery (and thus, the allowable frequency of exceedance) would likely be longer than 3 years. 

4.6. PROTECTION OF FEDERALLY-LISTED SPECIES 

Although the derivation of the example criteria was limited to the macroinvertebrate taxa 

represented in the data sets, the available evidence indicates that other taxa in the streams would 

likely be protected as well (see Section 2.6 and Appendix G). Hence, no adjustment was made 

for unanalyzed taxa. However, on a site-specific basis, the example criterion could be adjusted 

or recalculated to protect important species, highly valued aquatic communities, or specially 

protected waters. 
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5. CASE STUDY II: EXAMPLE USING THE EXTIRPATION CONCENTRATION 
DISTRIBUTION (XCD) METHOD IN A MODERATE BACKGROUND SPECIFIC 

CONDUCTIVITY ECOREGION 

This section presents a case study for the Western Allegheny Plateau (Ecoregion 70) to 

illustrate how the analytical methods described in Section 3 can be used to derive example SC 

criteria using the XCD method in an area with slightly higher background SC than Ecoregion 69 

(see Section 4). Ecoregion 70 results, including estimates of the CCC and CMEC, duration, 

frequency, and discussion of applicability are included as examples to demonstrate the method. 

The derivations of the CCC and CMEC analyses and results are based on data from Ecoregion 70 

in West Virginia, and SC data from the Ecoregion 70 outside of WV was used to assess 

applicability of the criteria throughout the ecoregion. 

5.1. DA TA SET CHARACTERISTICS 

The Western Allegheny Plateau (Ecoregion 70) extends from the comer of southwestern 

Pennsylvania and southeastern Ohio into Kentucky and West Virginia. The hilly and wooded 

terrain of the Western Allegheny Plateau is mostly unglaciated and well dissected, with local 

relief of 61 to 229 m, and peak elevations of around 610 m. Many of the rivers in this ecoregion 

are entrenched, as a result of the rugged, hilly terrain, particularly within the Permain Hills (70a) 

and Monongahela Transition Zones (70b). The ecoregion is predominantly forested, but also 

consists of a mosaic of urbanized areas, pastures, farms, and coal mines (Woods et al., 1999). 

Extensive mixed mesophytic forests and mixed oak forests originally grew in the Western 

Allegheny Plateau and, today, most of its rounded hills remain in forest; dairy, livestock, and 

general farms, with residential developments concentrated in the valleys. The Western 

Allegheny Plateau is composed of horizontally bedded sandstone, shale, siltstone, limestone, and 

coal. The horizontally-bedded sedimentary rock underlying the region has been mined for 

bituminous coal (Woods et al., 1996). 

The data used in this case study are from a large field data set, the WVDEP's in-house 

W ABbase. Chemical and biological samples are from 1996-2011 and 1997- 20 I 0, respectively. 

The WABbase contains data from Level III Ecoregions 66, 67, 69, and 70 in West Virginia 

(U.S. EPA, 2000a; Omernik, 1987; Woods et al., 1996). The WABbase data set provides 
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consistent sampling and analytical methods, high quality, broad spatial coverage of a large 

number of perennial streams (2,01 I distinct locations) in Ecoregion 70. 

The W ABbase contains data from a mixed sampling design that collects measurements 

from long-term monitoring stations, targeted sites within watersheds on a rotating basin 

schedule, randomly selected sample sites (Smithson, 2007), and sites chosen to further define 

impaired stream segments in support ofTMDL development (WVDEP, 2008a). Most sites are 

sampled once during an annual sampling period, but most TMDL sites are sampled monthly for 

water quality. The data set contains water quality, habitat, watershed characteristics, 

macroinvertebrate data (both raw data and calculated metrics), and geographic location 

(WVDEP, 2008a). A wide range of SC levels were sampled, which is useful for modeling the 

response of organisms to different ionic concentrations. Level l reference status (WVDEP, 

2008b) which selects reference sites that "are thought to represent the characteristics of stream 

reaches that are minimally affected by human activities and are used to define attainable 

chemical, biological and habitat conditions for a region" (WVDEP, 20 l 3). Sites are initially 

selected by a map coordinator based on GIS land use data that indicate minimal human 

disturbance. Streamside, the appropriateness of the selected site is confirmed based on the level 

of anthropogenic disturbance, lack of point discharges. habitat quality, pH. dissolved oxygen, 

and SC (>500 µSiem) is used to flag a site for further investigation before inclusion as a 

reference site (WVDEP, 2013). 

Macroinvertebrate records in the data set are based on collections from a total of l m2 

area from a I 00 m reach at each site. Using a 0.5 m wide rectangular kicknet (595 µm mesh), 

four 0.25 m2 riffle areas were sampled. In streams narrower than l m, nine areas were sampled 

with a 0.33 m wide D-frame dipnet of the same mesh size. Composited samples were preserved 

in 95% denatured ethanol. A random subsample of 200 individuals (±20%) was identified in the 

laboratory. All contracted analyses for chemistry and macroinvertebrate identification followed 

WVDEP's internal quality control and quality-assurance protocols (WVDEP 2008b, 2006). 

Quality assurance of the data set was judged by EPA to be excellent, based on the database itself 

and supporting documentation. 

Several data filters, described in Section 3.1 (see Figure 3.2), were applied prior to 

finalization of the data set and analyses. A total of 12,909 records from Ecoregion 70 are 

included in the data set; of those, SC measurements were included in 11 ,600 of these samples. 
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Many of these are measurements of water quality without biological sampling. Of the 11,600, 

there are 2,126 paired samples with SC measurements and biological samples identified to 

genus. Of these, a total of 51 samples were removed from the data set due to low pH .:S6 

(48 samples) and high proportion of chloride ions, ([HCO3-] + [ SOil ) :5. [Cl·] (3 samples). 

Additional criteria were used to identify macroinvertebrates for inclusion in the extirpation 

concentration distribution: occurrence at reference sites and occurrence in 25 or more samples. 

Of the 217 macro invertebrate genera identified in this ecoregion of the W ABbase, 179 genera 

occurred at least once at one of the 29 identified reference sites where invertebrate samples were 

collected and identified to genus. A total of 139 genera occurred at 25 or more sampling 

locations. The final example Criterion-data set has 2,075 samples belonging to 1,695 stations (as 

depicted in Figure 5-1 ). Multiple samples were obtained from 19% of stations. Summary 

statistics for the data set used to derive the criterion is shown in Table 5-1. The statistical 

package R, Version 2.12.1 (December 2010), was used for all statistical analyses 

(R Development Core Team, 20 l l ). 
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Figure 5-1. Ecoregion 70 extends from central Pennsylvania to northern 
Tennessee. Sampling sites (stations) (N :- 1,695) in the example Criterion data set 
that were used to derive the example criterion continuous concentration (CCC) 
are indicated as points. 
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Table 5-1. Summary statistics of the measured water-quality parameters 
used to derive the example specific conductivity criteria in Ecoregion 70. 
The example Criterion data set has 2,075 samples belonging to 1,695 stations. 

Parameter Units Min 25th 50th 751h Max Mean• 

SC µSiem 40 169 259 563 11,646 322.8 

Hardness mg/L 14.21 67.38 106.44 234.4 2,271.3 130.7 

Total alkalinity mg/L l 47.35 84.15 135.75 810 77.3 

SO4~- mg/L l 19.4 42 253 6,560 67.7 

Chloride mg/L 0.5 4 7.4 19 1,153 9.4 

soi- + HCOi- mg/L 5.7 87.3 168.2 414.4 6,664.9 192.8 

Ca, total mg/L I 19.1 30.8 64 621 36.6 

Mg, total mg/L I.I 4.64 7.1 15.9 175 9.2 

Na, total mg/L 1.4 6.4 18.3 52 2,340 22.2 

K, total mg/L 0.6 1.2 2.3 4 25.3 2.3 

TSS mg/L I 3 4 7 506 4.5 

Fe, total mg/L 0.02 0.16 0.3 0.54 137 0.31 

Fe, dissolved mg/L 0.02 0.02 0.05 0.07 l 14 0.048 

Al, total mg/L 0.01 0.09 0.13 0.26 12 0.15 

Al, dissolved mg/L 0.02 0.02 0.04 0.05 0.4 0.038 

Mn, total mg/L 0.003 0.02 0.047 0.118 15.9 0.053 

Se, total mg/L 0.001 0.001 0.001 0.002 0.033 0.002 

DO mg/L 1.02 7.89 9.04 10.33 18.35 9.2 

Total phosphorus mg/L 0.004 0.02 0.02 0.03 2.36 0.023 

NO2,. 3 mg/L 0.01 0.071 0.1 0.3 30 0.133 

Fecal Counts/100 mL 0.5 64 200 581.5 180,000 189 

pH SU 6.07 7.33 7.64 7.96 10.07 7.6 

Catchment area km2 0.17 2.88 9.1 38.2 3,912.2 12.2 

Temperature oc 0.08 15.9 I 9.5 22.3 31.9 18.8 

RBP_Sc RBP score 49 110 123 136 181 122.9 

RBP 7Sc Seven most relevant 31 72 83 94 129 82.8 
parameters 

Embeddedness RBP score 0 10 12 14 19 11.4 

Percentage fines Percentage 0 10 20 25 100 20.19 
(sand + silt) 

"All means are geometric means except pH, DO, Temperature, and Habitat variables. 
RBP = rapid bioassessment protocol (Barbour et al., 1999; RBP I0Sc has IO parameters while RBP 7 does not 
include three flow-related parameters). 
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SC ranged from 40- 11,646 µSiem, which allowed the response of organisms to be 

modeled for a wide range of SC levels. This maximum is SC is three times higher than the 

background SC estimated for the data set analyzed in Case Study I ( 15-3, 794 µS iem). Scatter 

plots of parameters and SC are depicted in Appendix B. I. 

5.1.1. Background Specific Conductivity 

Background SC was estimated at the 25th centile from the probability-based samples from 

the example Criterion-data set because its sampling design more closely matched the ecoregional 

EPA-survey data set. Using this probability-based subsample of the W ABbase data set, the 

estimated background for Ecoregion 70 was 14 7 µSiem ( 681 samples from 6 I 7 sites; see 

Figure 5-2). Background was also estimated to be 20 l µSiem based on field data from 

30 reference sites from the WABbase data set (75th centile; see Figure 5-3). By comparison, the 

25th centile for all samples used to derive the example HCos was estimated (166 µSiem) (see 

Figure 5-4). The higher estimated background SC based on state-selected reference sites 

(n = 30)3 reflects the importance of habitat in site selection and the smaller data set. Seasonal 

patterns of SC are evident in the probability-based samples and example Criterion~data set (see 

Figures 5-2 and 5-4). The apparent Background SC is <200 µSiem December through June and 

>200 µSiem July through October (no samples were available for November; see Figure 5-4). 

The effect of seasonal variability of SC on the subsequent analyses was further evaluated and 

presented in Appendix B. The large size of the data set and the wide range in SC levels in the 

example Criterion-data set allowed for genus XC95 to be calculated. 

329 of these sites have biological sampling available as described in Section 5. 1. 
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Figure 5-2. Box plot showing seasonal variation of specific conductivity 
(flS/cm) from probability sites from Watershed Assessment Branch database 
(WABbase) 1997-2010. This represents a total of 617 sites with 681 samples 
from 1997-2010 from Ecoregion 70 with pH >6. Note the difference in scale 
along the y-axis between Figure 5-2 (probability sites) compared to Figure 5-3 
(reference sites). See Table 5-2 for sample sizes. 
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Figure 5-3. Box plot showing seasonal variation of specific conductivity 
(µSiem) in the reference streams of Ecoregions 70 from 1997 to-2010. A total 
of 55 samples from 30 reference stations were used for this analysis. Please note 
the smaller scale on the y-axis compared to Figures 5-2 and 5-4. See Table 5-2 
for sample sizes. 
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Figure 5-4. Box plot showing seasonal variation of specific conductivity 
(µSiem) from all Ecoregion 70 sites from Watershed Assessment Branch 
database (WABbase) 1997-2010 used to develop the example criteria. 
The example Criterion-data set has 2,075 samples from 1,695 sites. Note the 
difference in scale along the y-axis between Figure 5-2 (all sites, reference and 
nonreference) and Figure 5-3 (reference sites). See Table 5-2 for sample sizes. 

5.1.2. Ionic Composition 

The ionic composition of the samples in the data set for Ecoregion 70 waters was 

assessed to ensure that the example criteria were derived for waters dominated by sulfate and 

bicarbonate anions (see Figure 5-5). Of the 2,082 samples after low pH samples were removed, 

50.3% of samples (I ,048 in total) included measures of calcium, magnesium, sulfate, 

bicarbonate, and chloride. All but three sites (>99.7%) were dominated by bicarbonate and 

sulfate anions, ([HCO3- ] +[Soi-]) > [Ci-]. The three chloride-dominated sites were excluded 

from the derivation analysis but are shown in Figure 3. Sodium and potassium were less 
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frequently measured, but did not exceed calcium and magnesium where measured. Sites with no 

ion measurements were retained in the data set because the data had shown that >99.7% of 

samples were dominated by bicarbonate and sulfate anions; thus, it is expected that less than I% 

of samples in the Ecorcgion 70 Criterion-data set are chloride-dominated. However, the analysis 

may also be defensible for ionic mixtures dominated by sodium, sulfate and bicarbonate ions, 

e.g., produced water from deep coal mines (Thomas, 2002; Mayhugh and Ziemkiewicz, 2005). 

This is because the toxicity of these mixtures are more similar to that of calcium, magnesium, 

sulfate and bicarbonate ions than the toxicity of NaCl (Mount et al., 2016; Kunz et al., 2013; 

Soucek and Dickinson, 2015). 

5.1.3. Seasonal Specific Conductivity Regime 

Chemical, physical, and/or biological samples were collected during the sampling years 

1997-20 IO (January-December). Most sites were sampled once during an annual sampling 

period, but some (e.g., sites being studied to improve stream condition within the TMDL 

Program) were sampled monthly for water quality parameters (see Table 5-2). 
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separation between (HCO3 + SO/ )-dominated and CI--dominated mixtures. 
Sites above the 1: 1 line were excluded from the example criterion derivation data 
set. The Ecoregion 70 data set includes all samples with (HCO3- + soi-), and 
Cl measurements. Samples depicted here include all sites regardless of pH. 
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Table 5-2. Number of samples with reported genera and specific 
conductivity meeting data-inclusion acceptance criteria for the Ecoregion 70 
analysis 

Number of 
Month 

samplesa Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Full data 5 33 11 362 381 290 333 439 193 24 0 4 
set 

Probability 0 0 0 151 262 157 70 17 18 l 0 0 
sites 

Reference 2 3 0 6 15 8 1 3 l 0 0 3 
sites 

Percentage 0.2 1.6 0.5 17.4 18.4 14 16 21.1 9.3 1.2 0 0.2 
of total 

aNumber of samples is presented for each month. 

Total 

2,075 

676 

48 

l00 

Samples collected from the W ABbase-identified reference sites indicate that SC levels 

are generally low and similar throughout the year, although slightly higher in summer/fall (see 

Figures 5-2 and 5-3). These data show that SC concentrations in flowing waters in the study area 

can vary somewhat by season, likely depending on stream discharge, rainfall, snowmelt, and 

other hydrological factors. As described in Section 3.1.4 (and in greater detail in U.S. EPA, 

2011 a), the effects of seasonal differences in SC levels and aquatic insect life history were 

evaluated by comparing HCos values partitioned for season. After consideration of the similarity 

between the spring HCos and the HCos based on the full data set at the low end of the genus 

XCD, the example ecoregional criteria were derived using all available data, regardless of the 

time of year they were collected (see Section 3.1.4 and Appendix B.2 in this assessment and 

U.S. EPA, 201 la). 

5.2. RES UL TS 

5.2.1. Extirpation Concentration (XC9s) and Hazardous Concentration (HCos) Values 
(Example Criterion Continuous Concentration) 

The Ecoregion 70 example Criterion-data set (see Table 5-1) was used to develop XC9s 

values from weighted CDFs. The histogram used to develop weights is depicted in Figure 5-6. 

The XC9s values that were used in the XCDs are listed in the order of least to most salt-tolerant 
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in Appendix 8.3. The GAM plots used to designate ~ and > values for those XC9s values are 

depicted in Appendix B.4, and the weighted CDFs used to derive the XC9s values used to assign 

the XC9s values are shown in Appendix B.5. The example HCos was calculated at 338 µSiem 

(see Figures 5-7 and 5-8); the two-tailed 95% confidence bounds were 272-365 µSiem. Those 

bounds, derived by bootstrap resampling, indicate that different data sets could yield HCos values 

within that interval. Rounding to two significant figures, the example CCC is 340 µSiem. 
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Figure 5-6. Histograms of the frequencies of observed specific conductivity 
values in samples from Ecoregion 70 sampled between 1997 and 2010. 
Bins are each 0.017 (1/60) of the range oflogl0 specific conductivity units wide. 
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Figure 5-7. Example genus extirpation concentration distribution (XCD) for 
Ecoregion 70. Each point is an extirpation concentration (XC95) value for a genus 
(n = 139 genera). The hazardous concentration (HCos) is 338 µSiem 
(95% confidence interval 272- 365 µSiem) and is the specific conductivity at the 
intersection of the genus XCD with the horizontal line at the 5th centile. XC95 
values with an approximate or greater than designation are shown as triangles. 
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Figure 5-8. The lower end of the example genus extirpation concentration 
distribution for Ecoregion 70. The dotted horizontal line is the 5th centile. The 
vertical arrow indicates the hazardous concentration (HCos) of 338 µSiem (95% 
confidence interval 272- 365 µSiem). Only the 50 most salt-intolerant genera are 
shown to better discriminate the points on the left side of the distribution. The six 
most salt-intolerant genera (i.e., extirpation concentration [XC9s] .:S 338 µSiem) 
are Drunella. Utaperla. Cinygmula, Alloperla, Ephemerella and Heptagenia. 
XC9s values with an approximate or greater than designations are shown as 
triangles. 

5.2.2. Example Criterion Maximum Exposure Concentration 

At sites meeting the CCC of 340 µS iem, 90% of the SC observations are estimated to 

occur below the CMEC (see Section 3.2). The CMEC was derived using the Ecoregion 70 data 

set. Out of the I 2,909 samples collected between 1996-2011, 8,302 samples had a July-to-June 

rotating year representing 819 rotation years and 805 unique stations, with at least 1 sample from 

July to October and one from March to June, and at least 6 samples within a rotation year with 
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SC measurements (sec Table 5-3). Note that inclusion of samples is not contingent on biological 

data. Reference and nonreference sites were included to ensure a range of SC (see Table 5-1 ). 

Table 5-3. Summary data related to the calculation of the example criterion 
maximum exposure concentration (CMEC) for Ecoregion 70 

Number of samples June to July prior to biological sampling 8,302 

Number of rotation years(# unique stations) 819(805) 

Number of WVD EP reference sites 12 

CCC 340 µSiem 

CMEC 680 µSiem 

Of the 819 rotation years (805 unique stations) with multiple SC measurements, the 

variability of within station SC was found to differ among streams (see Figure 5-9); however, the 

LOWESS line indicated that the average variability (residual standard deviation for a station) is 

not very different across the entire gradient in Ecoregion 70. The stations with annual mean SC 

between the 25th and 75th centile (120 and 520 µS iem) were used to estimate the variance 

components of annual mean SC (at 340 µSiem). The selected data sets with mean SC values 

between 120 and 520 µSiem in respective data sets have a sample size of 518 rotation years 

(513 stations) and 5,272 observations. The grand mean and standard deviation of this data set 

were determined and the CMEC was calculated. The CMEC calculation is shown below: 

CMEC for Ecoregion 70: 1010glo(34o)+ l.2S•0·237 - 684 µSiem (5-1) 

The example field-based calculated CMEC rounded to two significant figures yields a 

CMEC of 680 µSiem for Ecoregion 70. At this level, where the annual average SC <340 µSiem, 

90% of the observations are expected to be less than the CMEC. 
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Figure 5-9. Illustration of within site variability (residual standard deviation 
for each station) along the specific conductivity gradient (station mean) in 
Ecoregion 70. The x-axis is log annual mean specific conductivity. Each dot 
represents a station. The fitted line is the locally weighted scatterplot smoothing 
(LO WESS, span = 0. 75, linear polynomial model), while the two vertical dashed 
lines represent logarithm mean specific conductivity of 120 and 520 ~lS/cm 
respectively. Within those bounds, the standard deviation is fairly constant. 

5.3. GEOGRAPHIC APPLICABILITY 

The geographical applicability of the example criteria throughout Ecoregion 70 was 

assessed using the background-matching approach (see Section 3. 7 .1 ). The background SC of 

the new area (i.e., Ecoregion 70 beyond West Virginia) was estimated at the 25th centile (see 

Section 3.7.1.2; and Cormier and Suter, 2013a) and compared with the background estimates for 

Ecoregion 70 within West Virginia. 
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Because the example SC criteria presented here have been developed for a dissolved 

mixture dominated by sulfate and bicarbonate anions ([HCOJ-] + [SO/7) > [Cll in mg/L), all 

chloride-dominated samples ([HCQ3 -] + [Soi-]) ~ [Cl ] in mg/L) were removed from the data 

set before estimating background SC. Thereby, the background for the new area is estimated for 

the same ionic mixture as the example criteria. 

5.3.1. Data Sources 

Two data sets were used for this example applicability assessment: the original data set 

used to derive the HCos described in Section 5.1 and an EPA-survey data set. 

An EPA-survey data set was used to evaluate and characterize ion concentrations and 

water chemistry in the ecoregion. The primary sources of the combined data are from EPA 

survey programs: the NRSA 2008-2009 data set (U.S. EPA, 2013b), WSA 2004 data set 

(U.S. EPA, 2006), EMAP 1993-1998 data sets and R-EMAP 1999 data set (U.S. EPA, 2013c), 

and NAP AP data set collected in 1986 (NADP, 2013) (see Table 5-4 ). Data sets are based on 

single random samples from June through September. Most report SC, alkalinity, hardness, 

sulfate, chloride, bicarbonate, pH and other water quality parameters. Ecoregions and sampling 

sites are shown in Figure 5-10. All samples were collected from first-through fourth-order 

streams as part of a probability-based design intended to estimate proportions of parameters for 

various stream classes. The probability-design weights were not used in this characterization. 

Analysis of water chemistry samples followed EPA procedural and quality assurance/quality 

control protocols from EMAP (U.S. EPA, 2001, 1998b, 1994, 1987), Wadeable Streams 

Assessment (U.S. EPA, 2004a, b), NRSA (U.S. EPA, 2009), and NAPAP (Drouse et al., 1986; 

U.S. EPA, 1987). These data sets were also selected so that methods would be comparable 

across the data set and because these studies used probability-based designs (i.e., randomly 

assigned sampling locations). 
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Table 5-4. Description of survey data sets combined to form the EPA-survey 
data set used to assess applicability of example ecoregional criteria 
throughout Ecoregion 70 

Data set Sampling period Total N KY OH 

MAHAEMAP 1993-1995 14 0 0 

MAIAEMAP 1997-1998 10 0 0 

WSA 2004 16 5 6 

NRSA 2008-2009 14 4 6 

NAPAP 1986 5 0 0 

Region 4 Wadeable Streams R-EMAP 1999- 2002 2 2 0 

Total 61 11 

Legend 

• EPA combined data (Eco70) 

i-1 Ecoregion70 

o 1uo 611 go 120 --- - -18 .. 

12 

Figure 5-10. Ecoregion 70 extends from southwestern Pennsylvania and 
southeastern Ohio into Kentucky. Sampling sites in the EPA-survey data set 
that were used to estimate background in the "new" area for Ecoregion 70 are 
indicated as points. There are 61 samples from 61 stations. 
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5.3.2. Geographic Applicability Results 

A summary of water quality for the ecoregion, including major ionic constituents, for the 

EPA-survey data set is listed in Table 5~5. Sites with HCO3- + SO42- concentrations on a mass 

basis greater than or equal to Cl were used to estimate background SC. This mixture is common 

in the ecoregion, and only one site was dominated by chloride anions in the EPA-survey data set 

and none in the example Criterion-data set. Therefore, this one site was excluded so the natural 

background was estimated from the altered EPA-survey data set. 

Background SC for bicarbonate and sulfate dominated waters estimated as the 251h centile 

of the EPA-survey data set for the area in Ecoregion 70 outside the area used to develop the 

example criteria was 197 µS iem (95% Cl 145- 272 µSiem) (see Table 5-6). The 251h centile 

from the probability sample from the example Criterion-data set was 147 µSiem 

(95% CI 136- 159) (see Table 5-6). The confidence bounds for background estimated from the 

example Criterion-data set overlap with the confidence bounds for background estimated for the 

rest of the ecoregion. Therefore, the background SC regime throughout Ecoregion 70 appears to 

be similar, and the example criteria (CCC - 340 µSiem, CMEC = 680 µSiem) are considered 

geographically applicable throughout the ecoregion. Other estimates of background from the 

reference sites in the example Criterion-data set (201 µSiem; 95% Cl 164- 210 µSiem) and the 

example Criterion data set (169 µSiem; 95% CI I 61- 171 µSiem) also overlap with the Cl of the 

background for the rest of the ecoregion. As a validation of background specifically for the 

portion of Ecoregion 70 in Ohio, a weight of evidence was performed (see Appendix C). 
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Table 5-5. Summary of water quality parameters for Ecoregion 70 
EPA-survey data set 

Ion or specific 
Centile 

conductivity Min toth 25th 50th 75th 

HCOJ- (mg/L) 0.0 1.8 18. l 52.2 121.0 

soi- (mg/L) 11.5 17.2 24.l 52.6 144.7 

Cl (mg/L) 1.0 3.8 6.0 9.6 26.3 

Ca2
• (mg/L) 4.9 10.5 19.0 47.8 69.3 

Mg2• (mg/L) 1.8 3.5 6.2 12.5 22.7 

Na'" (mg/L) 1.0 3.1 4.3 9.1 22.8 

K"' (mg/L) 1.0 1.6 1.9 2.4 3.0 

pH (SU) 4.0 6.3 7.3 7.7 8.1 

b(HCOJ + SOi )/Cl- 1.7 3.7 8.0 10.6 22.8 

Max 

241.8 

955.8 

204.5 

240.8 

87.7 

161.2 

9.6 

8.6 

103.8 

SC (µSiem) 66.7 108 197 398 631 1,860 

aN 

42 

58 

58 

58 

58 

58 

58 

60 

42 

60 

•Relevant N indicates the number of samples from the large data set relevant to each water quality parameter. 
bValue within category calculated from individual sample ion concentrations. HCOJ - + Soi-JCJ- in mg/L greater 
than I indicates the mixture is dominated by HCOJ- + so/ -. One site dominated by er was removed from the 
data set. 

Table 5•6. Background specific conductivity estimates for Ecoregion 70 

Centile used to Estimated Confidence RelevantN 
estimate background interval (stations/ 

Data set background µSiem µSiem samples) 

EPA-survey data set from geographic 25111 197 135- 240 60/61 
area in Ecoregion 70 not represented 
in the example criterion derivation 
data set 

W ABbase data set, probability sample 251h 147 136- 159 617/681 
subset 

W ABbase data set, reference sample 75111 201 164- 210 30/55 
subset 

Ecoregion 70 example criterion 25111 169 161 - 171 l ,695/2,075 
derivation data set, full data set 
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5.4. SUMMARY OF EXAMPLE CRITERIA FOR ECOREGION 70 

The case example for Ecoregion 70 includes an annual geometric mean (i.e., CCC) and a 

1-day mean (i.e., CMEC), not to be exceeded more than once in 3 years on average. Both of 

these distinct expressions of the example SC criteria would need to be met in order to adequately 

protect aquatic life. These values indicate that freshwater animals would be protected if the 

annual geometric mean SC concentration does not exceed 340 µSiem and the 1-day mean does 

not exceed 680 µSiem, more than once every 3 years on average. These example criteria would 

apply to ~11 flowing freshwaters (ephemeral, intermittent, and perennial streams) in Ecoregion 70 

inclusive of portions of Kentucky, West Virginia, Pennsylvania, and Ohio. On a site-by-site 

basis, these example ecoregional criteria apply if the ionic mixture is dominated by anions of 

bicarbonate and sulfate. For streams crossing into Ecoregion 70, professional judgment may be 

needed to assess the potential effect of different ionic composition or concentration. Professional 

judgment is recommended when applying to sites with a catchment area greater than 1,000 km2 

(386 mi2
) owing to lesser representation in the example data set by this class of stream. On a 

site-by-site basis, alternative SC criteria may be more appropriate if the natural background of a 

site is shown to be lower or higher than its regional background specific conductivity. 

S.S. EXAMPLE CRITERION CHARACTERIZATION 

5.5.1. Factors Potentially Affecting the Extirpation Concentration Distribution (XCD) 
Model 

An assessment of potential confounders and an analysis of the influence of habitat quality 

and sampling date for Ecoregion 70 can be found in Appendix B.2. 

5.5.1.1. Sensitivity Analyses 

As the minimum number of occurrences of a genus for inclusion in the data set increases, 

fewer genera are included in the XCD. The HCos increases greatly when a taxon in the lower 

5th centile is removed because it does not meet the minimum number of samples and then more 

slowly alternates between increasing and decreasing as genera either above or below the 

5th centile are removed because they do not meet the minimum number of samples (see 

Figure 5-11 ). The pattern repeats until all genera above and below the lower 5th centile have the 

same XC9s value (not shown). To maximize the number of genera included in the XCD, a 

minimum of 25 occurrences was utilized. 
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The number of samples in the data set affected the number of genera included in the XCD 

and the resulting example HCo>, The effects of data set size on the HCos estimates and on their 

confidence bounds were estimated using a bootstrapping technique. The mean of all 

bootstrapped HCos values, the numbers of genera used for the HCos calculation, and their 95% CI 

were plotted to show the effect of sample sizes. As shown in Figure 5-12, the HCos for this data 

set stabilizes, reaching an asymptote at approximately 500- 800 sites sampled and 90- 100 genera 

evaluated. Therefore, the original data set was considered adequate for estimating the example 

CCC. 
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Figure 5-11. Relationship of the number of occurrences of a genus on the 
hazardous concentration (ff Cos) based on Ecoregion 70 example 
Criterion-data set. Estimates of HCos values (blue diamonds, left axis) and the 
number of taxa in the extirpation concentration distribution (XCD) (red squares, 
right y-axis) based on minimum number of samples (5-60, x-axis). As the 
minimum number of occurrences of a genus increases, fewer are included in the 
XCD. 
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Figure 5-12. Adequacy of the size of the data set used to model the 
hazardous concentration (HCos) based on the Ecoregion 70 example 
Criterion-data set. As size of the data set increases, the number of genera 
included in the genus extirpation concentration distribution (XCD) increases 
(triangles). The HCos stabilizes, reaching an asymptote at approximately 
500-800 sites sampled (circles) and 90-100 evaluated genera. 

5.5.2. Validation of the Model 
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As recommended by the SAB (U.S. EPA, 201 lc), the XCD model was validated and 

uncertainty around the HCos values was estimated using bootstrapping. The median HC05 

estimated from bootstrapping was 323 µSiem (95% Cl 272-365 µSiem) which is similar to the 

HCos of 338 µSiem measured using a two-point interpolation from the original XCD. The 

similarity between the two HCos values indicates a similar model would be generated using an 

independent data set (see Figure 5-13). 
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Figure 5-13. 95% confidence intervals (hatched oblique lines) for the lower 
portion of the Ecoregion 70 genus extirpation concentration distribution 
(XCD). Each tiny gray dot represents an extirpation concentration (XC9s) value 
from one of 1,000 XCD bootstrapping iterations (note that the genera and their 
order varies with each XCD-iteration). Each of the 36 blue filled dots represents 
the calculated XC9s of the XCD for the example criterion continuous 
concentration (CCC). Hazardous concentration (HCos) based on the bootstrap 
medians is 323 µSiem. 

5.5.3. Duration and Frequency 

Numeric criteria include magnitude (i.e., how much), duration (i.e., how long), and 

frequency (i.e., how often) components. Appropriate duration and frequency components of 

criteria are determined based on consideration of available data and understanding the 

exposure-response relationship in the context of protecting the aquatic life of a water body. The 

significant consideration used in setting the duration component of aquatic life criteria is how 

long the exposure concentration can be above the criteria without affecting the endpoint on 

which the criteria are based (U.S. EPA, 1985, 1991). Based on the temporal resolution of the 

available field data set and an analysis of within-site variability of SC levels, EPA developed two 
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different expressions for the example SC criteria in order to provide adequate protection for 

aquatic life. 

In this case, the majority (>81 %) of sites used to derive the example CCC for 

Ecoregion 70 were sampled once during an annual sampling period and thus represent the 

average stream chemistry (SC) and macroinvertebrate assemblage information over the course of 

I year. As a result, the appropriate duration for the CCC is l year. The duration for the CMEC, 

a level of protection from acutely toxic exposures, is 1 day based on a review of the literature on 

the onset of macroinvertebrate drift in response to elevated SC (see Section 3.3). At sites 

meeting the CCC, 90% of the SC observations are estimated to occur below the CMEC. 

EPA anticipates that an appropriate allowable frequency of exceedance for these example 

criteria is no more than once in 3 years, based on recovery rates from literature reviews and 

consideration of the life history of insects able to recolonize a site via drift or aerial dispersal (see 

Section 3.4). Recovery is expected to occur in 3 years if the following conditions are met: 

(1) the SC regime returns to a yearly average below the CCC, (2) there are nearby streams with 

low SC supporting a diverse community, and (3) there is an upstream source of colonizers or the 

flight or recolonizing distance is within the dispersal range of genetically diverse, reproducing 

adult colonizers. If any of these conditions are not met, the time necessary for ecosystem 

recovery (and thus, the allowable frequency of exceedance) would likely be longer than 3 years. 

5.6. PROTECTION OF FEDERALLY-LISTED SPECIES 

Although the derivation of the example criteria was limited to the macroinvertebrate taxa 

represented in the data sets, the available evidence indicates that other taxa in the streams would 

likely be protected as well (see Section 2.6 and Appendix G). Hence, no adjustment was made 

for unanalyzed taxa. However, on a site-specific basis, the example criterion could be adjusted 

or recalculated to protect important species, highly valued aquatic communities, or specially 

protected waters. 
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6. CASE STUDY III: EXAMPLE USING THE BACKGROUND TO CRITERION (B-C) 
REGRESSION METHOD 

This section presents an example calculation of an ecoregional CCC using the B-C 

method (see Section 3.7.2 and Appendix D). In this example, a CCC for the Northwestern Great 

Plains, Level III Ecoregion 43, was calculated using SC data from the ecoregion and the B-C 

method because there were insufficient paired SC and biological data to use the XCD method in 

this ecoregion. 

First, the water chemistry data set was screened for ionic composition to ensure samples 

were dominated by sulfate and bicarbonate anions, and sampled sites were mapped to determine 

whether the geographic distribution of sites was representative of ( dispersed throughout) the 

ecoregion. Minimally affected background SC of the new ecoregion was estimated at the 

25th centile of probability samples (see Section 3.7.1.2; Cormier and Suter, 2013a). Least 

disturbed background SC was estimated at the 25th centile of a combined data set of targeted and 

probability samples. The CCC was calculated using the least disturbed 25th centile background 

SC as the independent variable (x) in the B-C regression model to yield an HCos (y) . Depending 

on available data and analytical results (see Figure 3-11 ), an HCos may take the form of (1) the 

y-value at the mean of the regression line from the B-C mode, (2) they-value at the lower 50% 

PL of the regression line, or (3) an HCos derived from a data set based on ~200 paired SC and 

biological samples. In this example case for Ecoregion 43, there were <200 paired SC and 

biological samples, so the lower 50% PL was used to develop the example CCC. 

6.1. DAT A SET CHARACTERISTICS 

The Northwest Great Plains is mostly an unglaciated, semiarid, rolling plain with rolling 

hills and occasional buttes and badlands (Woods et al., 2002). Elevation ranges from 458 to 

1,200 meters (McNab and Avers, 1994). The area covers approximately 347,000 km2 and 

extends from southeastern Montana and northeastern Wyoming into western parts of North 

Dakota and South Dakota. Ecoregion 43 is bordered by the Northwestern Glaciated Plains to the 

north and east, the Middle Rockies and Wyoming Basin to the west, the Eastern High Plains and 

Nebraska Sand Hills to the south. An outcropping of the Middle Rockies occurs in the south of 

the ecoregion. The shallow soil is underlain with shale, siltstone, and sandstone. Where there is 
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sandstone, aquifers can produce groundwater. Otherwise, there are few perennial rivers, and the 

rainfall is erratic with approximately 250-510 ml/year. The low precipitation and high 

evapotranspiration lead to less groundwater recharge and baseflow contributing to streams; 

therefore, many small streams are intermittent or ephemeral. Grazing and ranching is a common 

land use with some dryland and irrigated agriculture. Surface coal mining and oil and gas 

production also occur. The often alkali-rich soils in the steppes are dominated by sagebrush; 

whereas, the buttes are more moist and can support forests. 

Only existing data were used for this example assessment (see Table 6-1 ). An 

EPA-survey data set and a U.S. Geological Survey (USGS) data set were combined to 

characterize ion concentrations and water chemistry and then used to calculate a provisional 

CCC. The USGS data set was also used to calculate the CMEC. The statistical package R, 

Version 2.12.1 (December 2010), was used for all statistical analyses (R Development Core 

Team, 2011). 

Table 6-1. EPA and U.S. Geological Survey (USGS) chemistry data sets 
included in this study. 
Years indicate the period during which the samples were collected. Western 
Environmental Monitoring and Assessment Program (EMAP) survey sites are 
included in the count of sites from the National Wadeable Streams Assessment 
(NWSA). 

Survey Years # of sites # of samples 

EPA probability samples 

EMAP and Regional EMAP 1993-2003 12 12 

NWSA 2000-2004 53 53 

NRSA 2008-2009 53 53 

USGS mixed sampling 

USGS: full data set 1946-2008 281 45,489 

USGS: subset ~_six samples per rotation year, July-June 1946-2008 148 41,648 

This B-C regression model was developed using biological data paired with SC data from 

24 data sets with waters having ionic mixtures dominated by calcium, magnesium, sulfate and 

bicarbonate ions and where background SC did not exceed 626 µSiem. Therefore, the model is 
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most appropriate for waters with similar ionic characteristics. The model has not been 

thoroughly tested with waters dominated by other mixtures, i.e., ([SOil + [HCO3-]) < [Ci-], 

and ([Ca2+] + [Mg2+]) <([Na+] + [K+]) in mg/L. In particular, the B-C model is not appropriate 

for waters dominated by NaCl (Haluszczak et al., 2013, Entrekin et al., 2011; Gregory et al., 

2011; Veil et al., 2004) or road salt (Forman and Alexander, 1998; Kelly et al., 2008; 

Environment Canada and Health Canada, 2001 ~ Evans and Frick, 200 I; Kaushal et al., 2005). 

However, the model and this analysis may be defensible for ionic mixtures dominated by 

sodium, sulfate and bicarbonate ions (Brinck et al., 2008; Dahm et al., 2011; Jackson and Reddy, 

2007; National Research Council, 201 O; Clark et al., 2001; Veil et al., 2004). This is because the 

toxicity of these mixtures are more similar to that of calcium, magnesium, sulfate and 

bicarbonate ions than the toxicity of NaCl (Mount et al., 2016; Kunz et al., 2013; Soucek and 

Dickinson, 2015). 

In this example case study, more than half of the sampled sites were dominated by sulfate, 

bicarbonate, sodium, and potassium ions, ([SOi""] + [HCO3-]) > [Ci-], and 

([Ca2+] + [Mg2+]) <([Na+]+ [K+]) in mg/L. No samples were excluded based on cations. All 

samples in the EPA-survey data set were used because no samples were dominated by chloride 

ions. A USGS data set of281 sites was used to verify ionic composition. Of 7,461 samples, 

7,456 (>99.9%) were dominated by sulfate plus bicarbonate. The five samples not dominated by 

sulfate and bicarbonate occurred at sites sampled multiple times that more often than not were 

dominated by sulfate and bicarbonate, so these sites were retained. All sites in the combined 

EPA-USGS data set had pH data, but none were <6 nor >9.8, so no sites were removed from the 

data set. 

6.1.1. EPA-Survey Data Set 

Data sources, sampling period. and number of samples used to estimate background SC 

in the new area (Ecoregion 43) are provided in Table 6-1. The NRSA 2008- 2009 data set 

(U.S. EPA, 2013b), WSA 2004 data set (U.S. EPA, 2006), EMAP 1993-1998 data sets and 

R-EMAP 1999 data sets (U.S. EPA, 2013c), are based on single random (i.e., probability-based 

design) samples from June through September. 

EPA-survey data sampling sites within the ecoregion are shown in Figure 6-1. Water 

quality parameters collected in Ecoregion 43 are included in Table 6-2. Most of the samples 
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have reported SC, alkalinity, hardness, sulfate, chloride, bicarbonate, and pH, as well as other 

water quality parameters. When necessary, ionic concentrations in milliequivalents (meq/L) 

were converted to mg/L [(meq/L) x (ion MW)/(ionic charge)] (Hem, 1985). 
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Figure 6-1. Sampling sites in the EPA-survey data set that were used to 
estimate minimally affected background in Ecoregion 43. For the purpose of 
demonstrating the background-to-criterion approach, Level III Ecoregion 43 
which encompasses portions of Montana, North and South Dakota, Wyoming, 
and Nebraska is shaded gray. A total of 115 sampling sites is depicted. Sampling 
locations are color-coded by site-specific conductivity range: green diamonds 
<300 µSiem, yellow squares 300- 1,000 µSiem, and red triangles 2:: 1,000 µSiem. 
Geodetic reference system - North American Datum (NAD83). 
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Table 6-2. Summary of data for the example case for Northwestern Great 
Plains, Level III Ecoregion 43 from EPA-survey samples. 
Geometric means were calculated except for pH and ion ratio. 

Parameter N Minimum 251h SO'h Mean 75th 

SC (µSiem) 118 57 483 1,257 1,041 2,406 

pH (SU) 118 6.70 8.06 8.27 8.30 8.47 

Ca2• (mg/L) 111 3.62 37.6 53.5 62.6 139 

Mg2•(mg/L) 111 0.65 9.34 33.0 26.8 82.1 

Na• (mg/L) 106 1.23 23.7 162.97 99.2 390 

K+ (mg/L) 106 0.44 4.16 7.95 6.73 12.6 

HCo}- (mg/L) 53 45.8 205 277 286 429 

so/- (mg/L) 106 3.33 52.4 367 214 1,074 

ci-(mg/L) 106 0.20 3.80 8.50 8.63 18.9 

a HCol- + soi -Ic1- 53 3.26 35.2 73.3 99.4 129 

•Ratio of mg/L HCOJ- + SQ4~/ci- greater than I indicates the mixture is dominated by HCOJ + Soi-. 

Maximum 

5,769 

9.88 

511 

240 

1,059 

80.l 

987 

2,750 

520 

464 

All samples were collected from first-through fourth-order streams as part of a 

probability-based design intended to estimate proportions of parameters for various stream 

classes. The probability-design sampling weights for stream order were not used in the 

characterization. Analysis of water chemistry samples followed procedural and QA/QC 

protocols of EPA and EMAP (U.S. EPA, 2001, 1998b, 1994, 1987), Wadeable Streams 

Assessment (U.S. EPA 2006, 2004a, b), NRSA (U.S. EPA, 2009), and NAPAP (Drouse et al., 

1986; U.S. EPA, 1987). 

6.1.2. U.S. Geological Survey (USGS) Data Set 

The USGS survey data set used in this example is composed of 45,489 water quality 

samples, from 281 stations within Ecoregion 43 (see Table 6-1; Figure 6-2). Some stations were 

sampled only once while others were sampled as many as 5,445 times. The data were collected 

between 1946 and 2015 during all seasons. Water quality parameters collected in Ecoregion 43 

are included in Table 6-3. Most of the samples have reported SC, a lkalinity, hardness, sulfate, 

chloride, bicarbonate, and pH, as well as other water quality parameters. Analysis of water 
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chemistry samples followed procedural and QA/QC protocols for USGS data sets (Mueller et al. 

I 997). 
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Figure 6-2. Sampling sites in the U.S. Geological Survey (USGS) data set in 
Ecoregion 43. Ecoregion 43 is shaded gray. Geometric mean specific 
conductivity at sampling locations is color-coded: green diamonds <300 µSiem, 
yellow squares 300-1,000 µSiem, and red triangles ~ 1,000 µSiem. Geodetic 
reference system - North American Datum (NAD83). 
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Table 6-3. Summary of data for the example case for Northwestern Great, 
Level III Ecoregion 43 from U.S. Geological Survey (USGS). 
Geometric means were calculated for all variables except for pH and ion ratio. 

Parameter N Minimum 25th 50lh Mean 75th 

SC (µSiem) 281 85 564 1,045 986 1,816 

pH (SU) 170 7.30 8.1 8.2 8.2 8.3 

Ca1• (mg/L) 118 21.87 50.9 69.0 76.4 114.9 

Mg2• (mg/L) 118 5.81 28.4 46.6 45.0 75.5 

Hardness (mg/L) 52 121.1 290 479.7 432.4 608.l 

Na+ (mg/L) 118 1.55 59.4 180.3 132.5 325 

K+ (mg/L) 110 0.74 5.1 9.2 8.1 13.3 

HCOJ- {mg/L) 92 2.00 224.4 278.5 204.2 405 

soi -(mg/L) 120 4.56 189.5 464.2 362.4 808.3 

c1- (mg/L) 117 0.97 6.9 10.7 14.7 27.6 

aHCO1 + SOi-/Cl 86 2.35 22.9 77.6 82.6 116 

aratio ofmg/L HCOJ- + S041-/ct- greater than I indicates the mixture is dominated by HC01 + Soi-. 

Maximum 

7,330 

9.0 

464 

654 

1,040 

1,186 

25.1 

765 

2,283 

938 

363 

All samples were collected from first-through fourth-order streams for various research 

purposes and thus the targeted sampling design may emphasize areas with increased 

anthropogenic disturbance or some geologic formations. In this respect, the data may skew the 

background SC estimates. Background SC was not estimated from this data set because 

sampling stations were not randomly assigned. However, after weighing the potential bias that 

could be introduced with the benefits of having greater coverage across the ecoregion, the 

EPA-survey and USGS data sets were combined and used to estimate background SC. 

Because the USGS data set contained multiple measurements in an annual rotation from 

sampling locations, the data set was used to estimate a CMEC and to explore the variability of 

SC patterns within the region. Therefore, a second data set was selected by excluding stations 

with fewer than six SC measurements throughout the year. A minimum of one sample during 

the first 6 months and one in the last 6 months of the previous year were also required so that at 

least one low and high SC sample was included in the data set. The second USGS data set that 

included 41,648 samples from 168 stations was used to calculate the variance near the CCC for 

the CMEC calculation. 
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6.1.3. Modeled Mean Baseflow Background Specific Conductivity (SC) 

Predicted mean natural base-flow SC in catchments of Northwestern Great Plains, 

Ecoregion 43, was also considered for comparison purposes (Olson and Hawkins, 2012). The 

stream length weighted, mean natural SC ( each SC was multiplied by the proportion of stream 

segment length) at base flow for each ecoregion (see Appendix D). Figure 6-3 shows the 

predicted SC at 300m resolution in order to emphasize the general trends across Ecoregion 43. 

ND Specific 
conductivity (µSiem) 

WY 

0 150 

Albers Equal Area Conic USGS ver~ion 

s 

Figure 6-3. Predicted mean natural base-flow specific conductivity in 
catchments of Northwestern Great Plains, Ecoregion 43, using the 
Olson-Hawkins model. Albers projection used for mapping. 

6.1.4. Characterization of Ionic Matrices 

6.1.4.1. EPA-Survey Data Set Ionic Characteristics 

E 

600 

500 

400 

300 

200 

100 

A summary of water quality ionic constituents including major ionic constituents for 

Ecoregion 43 is provided in Table 6-2. Centiles were calculated using each sample observation 
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because most measurements were single grab samples. There were no chloride-dominated sites 

where ([Ci-) ~ [HCO3 -]) + [SO/-] in the EPA-survey data (N - 118); therefore, no sites were 

excluded from the data sets. Sodium was the dominant cation at more than half the sampled 

sites. This mixture was judged as acceptable for use with the B-C model, but with less 

confidence than a calcium and magnesium dominated mixture. Ionic characteristics for 

Ecoregion 43 are shown for the EPA-survey in Table 6-2 and the USGS data set in Table 6-3. 

6.1.4.2. U.S. Geological Survey (USGS) Data Set Ionic Characteristics 

Table 6-3 summarizes the water quality parameters including major ionic constituents for 

Ecoregion 43 in the USGS data set. Unlike the EPA-survey data set, the USGS data set contains 

targeted sites of interest rather than probability samples. Also, in some cases, there are multiple 

measurements from the same site, and other sites are autocorrelated with downstream sampling 

locations. Therefore, the distribution of sites in this data set is not necessarily representative of 

Ecoregion 43 in its entirety; however, the data set can be used to define the overall pattern of SC 

for the ecoregion because it contains samples in areas not represented in the EPA-survey data set. 

Centi I es were calculated using the geometric mean of site measurements ( except pH and the 

ionic ratio) and were qualitatively compared to the probability-based EPA-survey data set. 

Two samples with pH <6 and a few observations (less than 10) with some ion 

concentrations recorded as O were removed from the USGS data set. Only 5 out of 

45,489 samples collected in this data set w~re dominated on some days by chloride, 

[Ci-] ~ ([HCO3-] + [Soi-]) in mg/L; however, on average, these 5 sites were not dominated by 

chloride ions, so those samples were not removed. Sodium was the dominant cation in more 

than half of the samples. This mixture was judged as acceptable for use with the B-C model, but 

with less confidence than a calcium and magnesium dominated mixture. 

6.1.5. Comparison of Background Specific Conductivity (SC) Estimates 

In this case example, the stream length weighted average predicted mean base flow SC 

from the Olson-Hawkin's model in Ecoregion 43 is 489 µSiem. Raw values for predicted mean 

flow for stream segments are shown as box plot in Figure 6-4. The 25th centile of the 

EPA-survey data set is 483 µSiem. The USGS SC data set has a slightly narrower overall range 

and mid-range of values resulting in a slightly higher quartile SC than the EPA survey data set 
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(564 µSiem) (sec Figure 6-4 and Table 6-3). When the USGS data set is combined with the 

EPA-survey data set, the 25th centile (542 µSiem) is also greater than the predicted mean 

baseflow of 489 µSiem (see Table 6-4, Figure 6-4). Therefore, this background SC estimated 

from the combined EPA-USGS data set is least disturbed. 

The 251
m centile of the combined EPA-survey and USGS data set was used to calculate 

the HCos following the decision tree described Section 3. 7 .2 and Figure 3-11. Because the lower 

quartile ranges from 85 to 564 µSiem, additional analysis is recommended for streams known to 

have low SC regimes. 
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Figure 6-4. Box plots of specific conductivity (SC) distributions for 
EPA-survey, U.S. Geological Survey (USGS), combined EPA-survey and 
USGS data sets and predicted mean base-flow. The USGS data set captures a 
slightly narrower midrange of values possibly owing to the targeted sampling and 
the mean values rather than the single measurements in the EPA sample. The 
25th centile of the combined and USGS data set is greater than the mean predicted 
base-flow. The mean baseflow model predicts many outliers for the region 
<200 µSiem. 
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Table 6-4. Summary of data for the example case for Northwestern Great 
Plains, Level III Ecoregion 43 from the combined EPA-survey and 
U.S. Geological Survey (USGS) data set. 
Geometric means for sampled sites were calculated for all variables except for pH 
and ion ratio. 

Parameter N Minimum 25th so1h Mean 75th Maximum 

SC (µSiem) 399 57 542 1,074 1,002 2,006 7,330 

pH (SU) 288 6.7 8.1 8.2 8.3 8.4 9.9 

Ca2+ (mg/L) 229 3.6 46.2 63.0 69.4 122.5 511.2 

Mg2+ (mg/L) 229 0.65 20.0 43.7 35.0 77.6 654.4 

Hardness (mg/L) 163 11. 7 184.5 377.8 325.0 642.5 1,828.1 

Na+ (mg/L) 224 1.2 49.l 173.7 115.5 337.7 1,185.6 

K+(mg/L) 216 · 0.44 4.5 8.7 7.4 12.9 80.1 

HCO3- (mg/L) 145 2.0 212.9 277.8 231.0 410.8 986.7 

SOi -(mg/L) 226 3.33 129.5 452.9 283.0 940.8 2,750.7 

c1- (mg/L) 223 0.20 5.3 9.9 11.4 20.6 937.8 

·HCO3- + so/-,c,- 139 2.35b 33.6b 76.25b 89b 123.0b 464b 

•Ratio of mg/L HCOJ- + Soi-1c1- greater than I indicates the mixture is dominated by HCOJ- + so/ -. 

6.1.6. Calculation of Ecoregion 43 Criterion Continuous Concentration (CCC) from 
Background 

Because available paired SC and biological data represented <200 sites, the HCos was 

estimated at the lower 50% PL using the B-C model (see Figure 6-5). The 251h centile of SC 

from the EPA-survey data set of Ecoregion 43 was used to identify the lower 50% PL using 

eqs 3-4 and 3-5. The B-C model development is described in Appendix D. The x-variable is the 

background SC in Ecoregion 43 which was logl0 transformed. The calculatedy-value is the 

predicted mean logl0 HCos. In this example case, the least disturbed background is 542 µS iem 

(see Table 6-4). It was estimated at the 25th centile from the combined EPA-survey and USGS 

data set to improve representation of samples from the entire ecoregion. The calculation of the 

predicted mean logl 0 of HCos (y) is shown in eqs 6-1 and 6-2 and that value is used to estimate 

the lower 50% PL using eq 6-3. 
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The B-C model is described by the following formula: 

Where: 

Y - 0.657X + 1.075 

Xis the log IO of the ecoregional background SC 

Yis the loglO of the predicted HCos 

(6-1) 

The background for Ecoregion 43 (542 µSiem) is converted to loglO, replacingXin the 

formula with that value and Y is c<;>mputed (see eq 6.2). The predicted value Y is converted from 

loglO to a number that is the modeled HCos for that region. In Ecoregion 43 the mean modeled 

HCos is 740 µSiem after rounding to two significant figures. 

Log Predicted HCos - (0.657 x 2.73) + 1.075 --= 2.87 µSiem (6-2) 

Then 

Predicted HCos = 102
·87 µSiem - 743 µSiem 
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• Background <626 µS/cm7 

• [HCO3] + [SO4] > [Cl]? 

YES____._-NO 

>500 paired SC and biological 
data suitable for deriving SC 

HC057 

NO----'-----YES 

>200 paired SC and 
biological data? 

YES-------------NO 

Derive HC05 by XCD method 
and by the B-C model and 

background SC 

XCD HC05 > XCD HC05 < mean 
mean modeled and> lower 

B-C modeled 50% PL modeled 
HC057 HCos? 

YES YES 
,J., 

Apply mean Apply XCD 
B-C modeled derived HC05 

HCos 

0 1 

Calculate HC05 with 
B-C model and 
background SC 

XCD HC05 < 
lower 50% PL 
8-C modeled 

HC057 

YES 

Apply lower 
50% PL B-C 

modeled HC05 

3 

Derive new HC05 
by XCD method 

Apply 
new 
HCos 

Figure 6-5. Process and decision path case example for Ecoregion 43. 
Decision path is highlighted in gray and connected by bold lines. Because there 
was no previously derived hazardous concentration at the 5th centile (HCos) of a 
taxonomic extirpation concentration distribution (XCD) for Ecoregion 43, and the 
background was <626 µSiem, and there were <200 paired specific conductivity 
(SC) measurements, the HCos was calculated with the background-to-criterion 
(B-C) model at the lower 50% prediction limit (PL). 

6.1.7. Formula for Calculating the Lower 50% Prediction Limit 

Because the available paired SC and biological data constitute <200 sites, the HCos was 

estimated at the lower 50% PL (see Figure 6-5). The 25•h centile of background SC and the 

predicted mean HCos of a region and variance of the B-C model is used to calculate the lower 
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50% PL (sec eq 6-3). In this case example for Ecoregion 43, the background is 542 µSiem and 

the mean modeled HCos is 743 µSiem. Both values are converted to log!O (x,y) as shown in 

eq 6-4. The prediction interval from the regression line for a mean predicted value y can be 

calculated as follows or more conveniently using statistical software thus avoiding rounding 

errors: 

(6-3) 

Symbol Explanation Example from the B-C model 
,.... 
y Log IO of mean predicted HCos 2.87 µSiem, loglO of743 µSiem 

n Number of samples in the model n = 24 

a Alpha error rate for prediction interval 50% prediction interval (a - 0.5) 
( desired confidence level) 

tn-2 /-value at specific level (alpha, a) and For 50% prediction interval (a = 0.5), 
degrees of freedom (n - 2) of interval t (l-0.5)/2,24- 2 = 0.686 

Sy Residual standard error of prediction Sy !e: 0.11 
(standard deviation) 

ss Sum of square of x deviation from their SS - 4.21 
mean, SS - L1.., 1(xi - x)2 

x Mean x values used in the model x= 2.15 
generation 

• x value for a new prediction interval LoglO 542 µSiem - 2.73 X 

PL Upper and lower prediction limits of calculated in eq 6-4 
mean predicted y 

Using x
0 

- loglO (542) µSiem and the mean predicted HCos for Ecoregion 43 value, 

(y - 2.87, the log IO of 743 µS iem) the lower 50% PL is calculated as follows in eq 6-4. Note, 

the upper 50% PL is not calculated but is included in the formula because it may be used to 

estimate a CMEC where there are insufficient data to calculate a CMEC using the method 

described in Section 3.2. 
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So: 

lo 10 (743) + 0.686 X 0.11 1 + ..!._ + (logio(S
42

)-
2
.lS)

2 

g - 24 4.21 

25 (2.73 - 2.15)2 

2.87 - 0.686 X 0.11 
24 

+ 
4

.
2

l 

2.87 - 0.686 X 0.11 X 1.06 

102·79 = 617 µSiem 

The log of the lower calculated 50% PL is 2.79 which equals 617 µSiem after back 

transformation. The lower 50% PL rounded to two significant figures yields a CCC of 

620 µSiem. 

6.1.8. Example Criterion Maximum Exposure Concentration 

(6-4) 

At sites meeting the CCC of 620 µSiem, 90% of the SC observations are estimated to 

occur below the CMEC (see Section 3.2). The CMEC was derived using the USGS data set 

(45,489 samples collected between 1946- 2015). This data set was used because it contained 

multiple measures of SC within a year whereas the EPA survey data set consisted of single 

measurements at each site. Of the 45,489 samples in this ecoregion, there are 41,648 samples in 

a July-to-June rotating year representing 1,241 rotation years, 148 unique stations, with at least 

l sample from July to October and one from March to June and at least 6 samples within a 

rotation year. Note that inclusion of samples is not contingent on biological data. 

Of the 1,241 rotation years ( 148 unique stations) with multiple SC measurements, the 

variability of within station SC slightly differed for streams with different mean SC (see 

Figure 6-6). However, the LOWESS indicated that the average variability (residual standard 

deviation for a station) was relatively stable (see Figure 6-6); therefore, the entire data set was 

used to estimate the standard deviation components of annual mean SC (620 µSiem). The grand 

mean and standard deviation of this data set was determined, and the CMEC was calculated. The 

example calculation of the CMEC for Ecoregion 43 is shown below using eq 3-2 from 

Section 3.2: 
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101og10(620) + 1.28•0.333 = 1,656 µSiem (6-5) 

The example CMEC (see Table 6-5) rounded to two significant figures yields a CMEC of 

1,700 µSiem for Ecoregion 43. If this level is not exceeded, where the annual geometric mean 

SC <620 µSiem, 90% of the observations are expected to be less than the CMEC. 
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Figure 6-6. Illustration of within site variability (residual standard deviation 
for each station) along the specific conductivity gradient (station mean) in 
Ecoregion 43. The x-axis is annual mean specific conductivity. Each dot 
represents a station. The fitted line is a locally weighted scatterplot smoothing 
(LOWESS, span = 0.75, linear polynomial model). 
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Table 6-5. Summary data related to the calculation of the example criterion 
maximum exposure concentration (CMEC) for Ecoregion 43 

Number of samples July to June prior to biological sampling 41,648 

Number of unique stations/rotation years 148/l ,241 

CCC 620 µSiem 

CMEC 1,700 ~LS/cm 

6.2. EXAMPLE CRITERION CHARACTERIZATION FOR ECO REGION 43 BASED 
ON A BACKGROUND-TO-CRITERION MODEL 

The case example for Ecoregion 43 includes an annual geometric mean (i.e., CCC) and a 

1 -day mean (i.e., CMEC), not to be exceeded more than once in 3 years on average. Both of 

these distinct expressions of the example SC criteria would need to be met in order to adequately 

protect aquatic life. These values indicate that freshwater animals are protected if the annual 

geometric mean SC concentration in flowing waters does not exceed 620 µSiem and the I-day 

mean does not exceed 1,700 µSiem more than once every 3 years on average. These example 

criteria would apply to all flowing freshwaters (ephemeral, intermittent, and perennial streams) 

in Ecoregion 43 inclusive of portions of Montana, Wyoming, South Dakota, North Dakota, and 

Nebraska. On a site-by-site basis, these example ecoregional criteria apply if the ionic mixture is 

dominated by anions of bicarbonate and sulfate and either sodium or calcium cations. For 

streams crossing into Ecoregion 43 from ecoregions with either lower or higher background SC, 

professional judgment may be needed to assess the potential effect of different ionic composition 

or concentration. Professional judgment is recommended when applying to sites with a 

catchment area greater than 1,000 km2 (386 mi2) owing to lesser representation in the data set by 

this class of stream in the development of the B-C model. On a site by site basis, alternative SC 

criteria may be more appropriate if the natural background of a site is shown to be lower or 

higher than its regional background SC. 

In particular, some streams in Ecoregion 43 may have consistently low SC throughout the 

year (Keya Paha Tablelands [43i], Niobara River Breaks [43r], Noncalcareous Foothill 

Grasslands [43s], Shield-Smith Valleys [43t], Limy Foothill Grassland [43u], and Pryor-Big 

Hom Foothills [ 43v ]). Because all or most of the sampled sites in these Level IV ecoregions 

were measured at less than 500 µSiem, a finer resolution (subecoregional) analysis is 
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recommended to adequately protect these areas of Ecorcgion 43. Specifically, because the more 

western parts of the ecoregion provide sources of freshwater and dilution to the rest of the 

ecoregion and ecoregions to the east, subdividing the ecoregion according to background SC and 

developing different SC criteria may help to protect regional water quality where geophysical 

and climatic conditions lead to higher natural SC regimes. 

The weight-of-evidence method described in Appendix C could be used to evaluate 

subregions or stream classes that may have different background SC in this large ecoregion 

where natural background SC may range from <100 µSiem to > 1,000 µSiem. For example, 

higher criteria may be appropriate for areas such as the Little Missouri Badlands (43b). 

6.3. PROTECTION OF FEDERALLY-LISTED SPECIES AND OTHER HIGHLY 
VALUEDTAXA 

Although the example criteria were derived using the macroinvertebrate taxa represented 

in the data sets, the available evidence indicates that other taxa in the streams would likely be 

protected as well (see Section 2.6 and Appendix G). Hence, no adjustment was made for 

unanalyzed taxa. However, on a site-specific basis, the example criterion could be adjusted or 

recalculated to protect important species, highly valued aquatic communities, or specially 

protected waters. 
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7. CASE STUDY IV: EXAMPLE USING THE BACKGROUND TO CRITERION (B-C) 
REGRESSION METHOD FOR A REGION WITH LOW CONDUCTIVITY 

This section presents an example calculation of an ecoregional CCC using the B-C 

method (see Section 3.7.2 and Appendix D). In this example, a CCC for the Cascades Level III 

Ecoregion 4 was calculated using SC data from the ecoregion and the B-C method because there 

were insufficient paired SC and biological data to accurately estimate the XC9s values for the 

XCD method in this ecoregion. 

First, the water chemistry data set was screened for ionic composition to ensure samples 

were dominated by sulfate and bicarbonate anions and calcium and magnesium cations. 

Sampled sites were mapped to determine whether the geographic distribution of sites was 

representative of (dispersed throughout) the ecoregion. Minimally affected background SC of 

the new ecoregion was estimated at the 25•h centile of probability samples (see Section 3.7.1.2; 

Cormier and Suter, 2013a). Least disturbed background SC was estimated at the 25th centile of a 

combined data set of targeted and probability samples. The CCC was calculated using the 

251h centile least disturbed background SC as the independent variable (x) in the B-C regression 

model to yield an HCos. (y). Depending on available data and analytical results (see Figure 3-11 ), 

an HCos may take the form of ( l) they-value at the mean of the regression line from the B-C 

model, (2) they-value at the lower 50% PL of the regression line from the B-C model, or (3) an 

HCos derived from a data set based on ~200 paired SC and biological samples. In this example 

case for Ecoregion 4, the range of SC conditions was narrow with few sites exceeding 200 

µSiem and only two SC measurements exceeding 1,000 µSiem, so any HCos would be uncertain 

using paired SC and biological measurements. Therefore, an HCos was not calculated using 

paired SC and biological measurements and the lower 50% PL was used to develop the example 

CCC. 

7.1. DATA SET CHARACTERISTICS 

7 .1.1. Ecoregion Description 

The Cascades (Ecoregion 4) is a mountainous ecoregion extending from the central 

portion of western Washington into Oregon and, after a separation by the Klamath River, another 

separate mountainous area in northern California (U.S. EPA, 2013d). The mountain ranges of 
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the Cascades continue northerly into the North Cascades (Ecoregion 77), and south into the 

Sierra Nevada (Ecoregion 5). To the east lies the Eastern Cascades Slopes and Foothills 

(Ecoregion 9). To the west in Washington state is the Puget Lowlands (Ecoregion 2) and in 

Oregon the fertile Willamette Valley (Ecoregion 3). To the west in southern Oregon and 

northern California, the Cascades are bounded by the Klamath Mountains/California High North 

Coast Range (Ecoregion 78). 

Some peaks in Ecoregion 4 are snow-capped or glaciated year round. Both active and 

dormant volcanoes are located on the high plateau in the eastern part of the ecoregion. The 

highest strato-volcano is Mount Ranier with an elevation of 4,392 m (USGS, 2016). The western 

Cascades in Oregon and Washington are dissected by numerous, steep-sided stream valleys 

(U.S. EPA, 2013d). 

This geologic area is underlain by Cenozoic volcanics that have been affected by alpine 

glaciation (U.S. EPA, 2013d). Soils are characterized by frigid temperature regimes and at lower 

elevations in the south. Some soils are mesic. Common soils include andisols, formed in 

volcanic ash containing high proportions of glass and amorphous colloidal materials, and 

inceptisols, nearly like the parent material and having little or no clay, iron, aluminum or organic 

matter. The mean annual precipitation ranges from 180 cm and ranges from 115 in the Southern 

Cascades to 360 cm on some of the highest peaks of the Cascades Subalpine/Alpine 

subecoregion (OWEB 200 I, Wilkins et al. 2011 ). Two of the larger rivers include the Columbia 

and Klamath Rivers. 

The Cascades have a moist, temperate climate that supports an extensive and highly 

productive coniferous forest that is intensively managed for logging. Conifers dominate except 

at the highest elevations where there are alpine meadows and rocky alpine zones. 

7.1.2. General Data Set Description 

Only preexisting water chemistry data were used for this example assessment (see 

Table 7-1). EPA-survey, State, and USGS data sets were combined to characterize ion 

concentrations and water chemistry and then calculate a provisional CCC. The USGS data set 

was also used to calculate the CMEC because this data set had many within-year samples at each 

site. The statistical package R, Version 2.12. l (December 2010), was used for all statistical 

analyses (R Development Core Team, 2011). 
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Table 7-1. EPA and U.S. Geological Survey (USGS) chemistry data sets 
included in this study. 
Years indicate the period during which the samples were collected. Western 
Environmental Monitoring and Assessment Program (EMAP) survey sites are 
included in the count of sites from the National Wadeable Streams Assessment 
(NWSA). Specific conductivity was not measured at all sites. 

Survey Years # of sites # of samples 

EPA probability samples (sample size in parenthesis) 

NWSA, NRSA, Region 10 R-EMAP 1995- 2009 152 152 

Total 152 152 

State data from EPA Region 10 

Oregon 1990- 2014 418 2,511 

Washington 1990- 2015 121 562 

Total (only 90 with SC) 539 3,073 

State: subset ~_six samples per year, January- December 1990- 2015 19 1,111 

USGS mixed sampling 

USGS: full data set 1958- 2016 290 6,258 

USGS: subset ~_six samples per year, January- December 1959-2014 50 5,019 

The B-C regression model was developed using biological data paired with SC data from 

24 data sets with waters having ionic mixtures dominated by calcium, magnesium, sulfate and 

bicarbonate ions and where background SC did not exceed 626 µSiem. Therefore, the model is 

most appropriate for waters with similar ionic characteristics. 

Because the B-C regression model was developed with an ionic mixture dominated by 

bicarbonate and sulfate (i.e., ([HCO3 -] + [SO/-]) > [Cll in mg/L), samples dominated by 

chloride (i.e., ([HCO3-] +[SO/-]) ::; [Cll in mg/L) should be removed from the data set prior to 

estimating background SC. In this case, no samples were dominated by chloride ions and so all 

samples in the EPA-survey data set were used. The State data set of 539 sites was used to verify 

ionic composition. Of 359 samples of the State data set with ionic measurements, all samples 

were dominated by sulfate plus bicarbonate. Therefore, none was removed from the final 

analysis. All sites in the combined EPA-USGS data set had pH data. Because none were <6 or 

>8.7, no sites were removed from the data set. 
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7.1.3. EPA-Survey Data Set 

Data sources, sampling period, and number of samples used to estimate background SC 

in the new area (Ecoregion 4) are provided in Table 7-1. The NRSA 2008- 2009 data set 

(U.S. EPA, 20136), NWSA 2004 data set (U.S. EPA, 2006), R-EMAP 1999 data sets (U.S. EPA, 

2013c), are based on single random (i.e., probability-based design) samples from June through 

September. 

EPA-survey data sampling sites within the ecoregion are shown in Figure 7-1. Water 

quality parameters collected in Ecoregion 4 are included in Table 7-2. Most of the samples have 

reported SC, alkalinity, hardness, sulfate, chloride, bicarbonate, and pH, as well as other water 

quality parameters. When necessary, ionic concentrations in milliequivalents (meq/L) were 

converted to mg/L [(meq/L) >< (ion MW)/(ionic charge)] (Hem, 1985). 

Table 7-2. Summary of data for the example case for Cascades, Level III 
Ecoregion 4, from EPA-survey samples. 
Calculated means are geometric except for pH values and ion ratios. 

Parameter N Minimum 25th soth Mean 75th 

SC (~tS/cm) 152 1.56 33.9 44.9 44.8 61.8 

pH (SU) 144 6.17 7.3 7.5 7.5 7.7 

Ca2+ (mg/L) 70 0.04 3.1 4.8 4.7 8.1 

Mg2 ... (mg/L) 70 0.03 0.7 1.3 1.2 1.9 

Na+ (mg/L) 70 0.08 2.1 2.8 2.7 4.0 

K ... (mg/L) 70 0.01 0.2 0.5 0.5 0.8 

HCO3- (mg/L) 46 0.46 18.3 26.4 25.4 40.0 

SOi- (mg/L) 121 0.07 0.4 1.0 1.0 2.3 

c1- (mg/L) 136 0.14 0.6 0.9 0.8 I.I 

• HCO3 - + So/-/Cl 46 3.88 24.5 32.3 50.4 58.4 

Maximum 

205.0 

9.0 

22.7 

8.8 

10.4 

3.2 

132.2 

34.3 

12.2 

21 I.I 

"Ratio ofmg/L HCO;- + SOi /Cl greater than I indicates the mixture is dominated by HC01 + so/-. 

All samples were collected from first-through fourth-order streams as part of a 

probability-based design intended to estimate proportions of parameters for various stream 

classes. The probability-design sampling weights for stream order were not used in the 

7-4 



R04974

characterization. Analysis of water chemistry samples followed procedural and QA/QC 

protocols of EPA and EMAP (U.S. EPA, 2001, 1998b, 1994, 1987), Wadeable Streams 

Assessment (U.S. EPA 2006, 2004a, b), NRSA (U.S. EPA, 2009), and NAPAP (Drouse et al., 

1986; U.S. EPA, 1987). 
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Figure 7-1. Sampling sites in the EPA survey data set that were used to 
estimate minimally affected background in Ecoregion 4. 
For the purpose of demonstrating the background-to-criterion approach, Level III 
Ecoregion 4, is shaded gray. A total of 152 sites with specific conductivity 
measurements are depicted. Sampling locations are color coded by site-specific 
conductivity range: green diamonds <30 µSiem, yellow squares 30-100 µSiem, 
and red triangles ?.:100 µSiem. Geodetic reference system - North American 
Datum (NAD83). 
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7.1.4. State Data Set (EPA Region 10) 

The State data set includes data from the Oregon DEQ 1990-2014 data set (Oregon 

DEQ, 2009) and the Washington Department of Ecology (WOE) 1990-2015 data set (WOE, 

2014). Monthly sampling was performed throughout the year in many sites. 

State sampling sites within the ecoregion are shown in Figure 7-2. Water quality 

parameters collected in Ecoregion 4 are included in Table 7-3. Most of the samples have 

reported SC, sulfate, chloride, and pH. 
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Figure 7-2. Sampling sites in State data set that were used to estimate 
minimally affected background in Ecoregion 4. 
For the purpose of demonstrating the background-to-criterion approach, Level III 
Ecoregion 4 is shaded gray. A total of 539 sampling sites are in the state data set, 
but only 95 sites with conductivity measurements are shown here. Sampling 
locations are color coded by site-specific conductivity range: green diamonds 
<30 µSiem, yellow squares 30-100 µSiem, and red triangles 2:100 µSiem. 
Geodetic reference system = North American Datum (NAD83). 
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Table 7-3. Summary of data for the example case for Cascades, Level III 
Ecoregion 4 from State Data from Oregon and Washington. 
Calculated means are geometric except for pHs and ion ratios. 

Parameter N Minimum 25th 50th Mean · 75th 

SC (µSiem) 95 6.8 24.0 32.4 31.9 39.4 

Ca2• (mg/L) 78 1.0 2.3 3.0 3.7 4.3 

HC03- (mg/L) 300 7.7 19.9 25.8 27.5 38.0 

soi- (mg/L) 252 0.1 0.3 0.6 0.8 1.7 

c i- (mg/L) 315 0.3 0.7 1.0 1.1 1.5 

3 HC0J - + So/-1c1- 203 3.3 18.0 28.2 37.6 46.0 

*ratio of mg/L HC03-+ sol -let- greater than I indicates the mixture is dominated by HC03- + so/-. 

7.1.5. U.S. Geological Survey (USGS) Data Set 

Maximum 

126 

1,100 

3,966 

36.2 

250.0 

225.7 

The USGS survey data set used in this example is composed of 6,258 water quality 

samples, from 290 stations within Ecoregion 4 (see Table 7-1; Figure 7-3). Some stations were 

sampled only once while others were sampled as many as 641 times. The data were collected 

between 1958 and 2016 during all seasons. Water quality parameters collected in Ecoregion 4 

are included in Table 7-4. Most of the samples have reported SC, alkalinity, hardness, chloride, 

bicarbonate, and pH, as well as other water quality parameters. Analysis of water chemistry 

samples followed procedural and QA/QC protocols for USGS data sets (Mueller et al. 1997). 
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Figure 7-3. Sampling sites in the U.S. Geological Survey (USGS) data set in 
Ecoregion 4. 
Ecoregion 4 is shaded gray. Geometric mean specific conductivity at 
290 sampling locations is color-coded: green diamonds <30 µSiem, yellow 
squares 30- 100 ~tS/cm, and red triangles ~ I 00 µSiem. Geodetic reference 
system -= North American Datum (NAD83). 
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Table 7-4. Summary of data for the example case for Cascades, Level III 
Ecoregion 4 from the U.S. Geological Survey (USGS). 
Calculated means are geometric except for pH. 

Parameter N Minimum 25th 50th Mean 75th 

SC(µS/cm) 282 3.50 38 53.9 53.6 78.3 

pH (SU) 274 6.2 7.2 7.5 7.4 7.7 

Ca2• {mg/L) 5 1.6 1.7 2.1 2.9 5.6 

Mg2+ (mg/L) 158 0.10 0.78 1.39 1.31 2.43 

Na+ (mg/L) 5 1.2 1.2 1.3 1.7 2.5 

K+ (mg/L) 5 0.1 0.2 0.2 0.3 0.5 

HCOl- (mg/L) 57 3.0 29.8 35.0 37.0 51.3 

Maximum 

370 

8.7 

15.7 

9.08 

5.6 

l.3 

122.0 

All samples were collected from first-through fourth-order streams for various research 

purposes, and those targeted sampling designs may emphasize areas with increased 

anthropogenic disturbance. In this respect, the data may skew the background estimates. 

Background SC was not estimated from this data set alone because sampling stations were not 

randomly assigned. 

Because the USGS and State data sets contained multiple measurements in a year from 

sampling locations, the data sets were used to estimate a CMEC and explore the variability of SC 

patterns within the region. Therefore, a second data set was selected by excluding stations with 

fewer than 6 SC measurements throughout the year. A minimum of one sample during the 

spring (March to June) and one in the summer (July to October) were also required so that at 

least one lower and one higher SC sample were included in the data set. The second USGS data 

set included 5,019 samples from 50 stations, while the second State data set include 

1,111 samples from 19 stations. The USGS and State data sets were combined was used to 

calculate the variance near the CCC for the CMEC calculation. 

7.1.6. Modeled Mean Base Flow Background Specific Conductivity (SC) 

Predicted mean natural base-flow specific conductivity in catchments of Cascades, was 

also considered for comparison purposes (Olson and Hawkins, 201 2). The stream length 

weighted, mean natural SC from the modeled base flow were calculated for the SC at base flow 
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for each ecoregion (sec Appendix D). Figure 7-4 shows the predicted SC with 300 m resolution 

in order to emphasize the general trends across Ecoregion 4. 
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Figure 7-4. Predicted mean natural base-flow specific conductivity in 
catchments of the Cascades, Ecoregion 4, using the Olson-Hawkins model. 
Albers projection used for mapping. 
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7.1.7. Characterization of Ionic Matrices 

7.1.7.1. EPA-Survey Data Set Ionic Characteristics 

A summary of water quality ionic constituents including major ionic constituents from 

EPA-survey data for Ecoregion 4 is provided in Table 7-2. Centiles were calculated using each 

sample observation because most measurements were single grab samples. There were no 

chloride-dominated sites where [Ci-] 2: ([HC03-] + [SO/-]) in mg/L in the EPA-survey data 

(N = 152); therefore, no sites were excluded from the data sets. Calcium plus magnesium were 

the dominant cations ((Ca2+] + [Mg2+]) > ([Na+] + (K+]). 

7.1.7.2. State Data Set Ionic Characteristics 

A summary of water quality ionic constituents including major ionic constituents from 

State data for Ecoregion 4 is provided in Table 7-3. Centiles were calculated using each sample 

observation because most measurements were single grab samples. There were no 

chloride-dominated sites (where [Ci-] 2: ([HCQ3-] + [SO/-]) in the state data (N "" 539); 

therefore, no sites were excluded from the data sets. Likewise, calcium plus magnesium were 

the dominant cations, ([Ca2•1 + [Mg2+]) > ([Na+] + [K+]). 

7.1.7.3. U.S. Geological Survey (USGS) Data Set Ionic Characteristics 

Table 7-4 summarizes the water quality parameters including major ionic constituents for 

Ecoregion 4 in the USGS data set. Unlike the EPA-survey data set, the USGS data set are 

targeted sites of interest rather than probability samples. Also, in some cases, there are multiple 

measurements from the same site, and other sites are auto-correlated with downstream sampling 

locations. Therefore, the distribution of sites in this data set is not necessarily representative of 

Ecoregion 4 in its entirety; however, the data set can be used to define the overall pattern of SC 

for the ecoregion because it contains samples in areas not represented in the EPA-survey data set. 

Centiles were calculated using the geometric mean of site measurements (except pH and the 

ionic ratio) and were qualitatively compared to the probability-based EPA-survey data set. No 

sulfate measurements were found so ([HC0.1-] + [SO/-])/ [Ci-] ratios were not determined for 

this data set. Calcium plus magnesium were the dominant cations 

([Ca2+] + [Mg2+]) > ([Na+] + [K+]). 
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Two samples from the USGS data set were in the 1,000 µSiem range and were associated 

with salt springs at Lake Paulina and Longmire Meadow mineral springs and were removed from 

the data set (Ingebritsen et al., 2014 ). Six sites ( 421-1,030 µSiem) were sampled on the flanks 

of Mount St. Helen after the 1980 eruption; and, these were removed. These eight sites represent 

a small proportion of the data set, and the example criterion would not apply to these or similar 

areas with naturally higher background SC. The background SC was 39.5 µSiem with these 

eight sites included and 38.2 µSiem with them removed. 

7.1.8. Comparison of Background Specific Conductivity (SC) Estimates 

SC data from the three data sets, the combined data, and the Olson-Hawkins base flow 

model are summarized in Figure 7-5. The stream length weighted average predicted mean base 

flow SC from the Olson-Hawkins model in Ecoregion 4 is 65.7 µSiem. The 25th centile of the 

EPA-survey data set is 33.9 µSiem, of the State data set is 24 µSiem, and of the USGS SC data 

set is 39.5 µSiem. All three are less than the mean base flow SC (65.7 µSiem), so these 

background SC are characterized as minimally affected (see Figure 7-5 and Tables 7-2, 7-3, and 

7-4). When data are combined, the 251
h centile (:::::33 µSiem) is still lower than the predicted 

mean base flow of 65.7 µSiem (see Table 7-5, Figure 7-5). Therefore, this background SC 

estimated from the combined State-EPA-USGS data set also represents minimally affected 

background SC. 

The 25th centile of the combined data set was used to calculate the HCos following the 

decision tree described Section 3. 7.2 and Figure 3-11. 

7-12 



R04982

0 0 

1000 - 0 0 

0 0 

0 0 

500 - 0 0 

8 8 
0 0 

l 
0 0 
0 0 - 1 8 

E 200 - e _._ 
u ._ 

0 
Cl) I I ::i. + 100 - I I 

0 I 

I I I I 

~ g I I 

8 > B 8 
fl -. :.::; 50 - I 0 

::J I 

"C ' E3 C ' 0 ' u ' (.) 20 - I I 

!= 
_,,_ I 

I 
(.) 

I Q) 
a. 10 -

I 

Cl) I 
I _,_ 

5 -

2 -
.....1.... _,,_ 

I I I I T 

Baseflow Combined EPA State USGS 

Figure 7-5. Box plots of specific conductivity (SC) distributions for 
EPA-survey, State, U.S. Geological Survey (USGS), and combined data sets, 
and the predicted base flow SC for all stream segments. 
The State data set captures a slightly narrower range of values possibly owing to 
the targeted sampling. The USGS samples greater than 400 µSiem include some 
samples from mineral springs and Mt. St. Helen ash flows which have been 
removed from the combined data set. The 25•h centiles of the observed data sets 
are fairly similar to the 25th centile of predicted base-flow. 
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Table 7-5. Summary of data for the example case for Cascades, Level III 
Ecoregion 4 from the combined data set. 
Calculated means for sampled sites are geometric for all variables except for pH 
and ion ratio. 

Parameter N Minimum 251h so1h Mean 751h Maximum 

SC (µSiem) 529 1.56 32.7 46.4 46.4 66 370 

pH (SU) 418 6.2 7.2 7.5 7.4 7.7 9.0 

Ca2+ (mg/L) 153 0.04 2.51 3.59 4.06 6.36 I, 100 

Mg2+(mg/L) 228 0.03 0.77 1.34 1.29 2.20 9.08 

Na+ (mg/L) 75 0.08 2.03 2.76 2.59 3.96 10.45 

K+ (mg/L) 75 0.01 0.22 0.49 0.44 0.77 3.17 

HC03 - (mg/L) 403 0.46 20.4 28.0 28.4 40.2 3,966 

so/-(mg/L) 373 0.07 0.34 0.78 0.85 2.17 36.2 

ct-(mg/L) 451 0.14 0.63 1.00 1.00 1.40 250 

HC03- + so/-/Cl 249 3.29 18.3 28.6 40 48.5 226 

•ratio in mg/L HCOJ- + Soi-✓CJ- greater than I indicates the mixture is dominated by HCO3- + SOi ". 

7.2. CALCULATION OF THE CRITERION CONTINUOUS CONCENTRATION (CCC) 

7.2.1. Calculation of the Ecoregion 4 mean Hazardous Concentration (HCos) from 
Background 

Because paired SC and biological data are available for <200 sites, the HCos was estimated 

at the lower 50% PL of the B-C model (see Figure 7-6). The 25th centile of SC from the 

combined data set of Ecoregion 4 was used to identify the lower 50% PL using eqs 3-4 and 3-5. 

The B-C model development is described in Appendix D. The x-variable is the background SC 

in Ecoregion 4 which was logl0 transformed. The calculatedy-value is the predicted mean 

logl 0 HCos. In this example case, the minimally affected background is 33 µSiem (see 

Table 7-5). It was estimated at the 25th centile from the combined data set. The calculation of 

the predicted mean log! 0 of HCos (y) is shown in eqs 7-1 and 7-2 and that value is used to 

estimate the lower 50% PL using eq 7-3. 

7- 14 
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• Background <626 µS/cmjl 

• [HC03] + [S04] > [Cl]? 

YES-L---NQ 
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YES----------NO 
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Figure 7-6. Process and decision path case example for Ecoregion 4. 
Decision path is highlighted in gray and connected by bold lines. Because there 
was no previously derived hazardous concentration at the 5th centile (HCos) of a 
taxonomic extirpation concentration distribution (XCD) for Ecoregion 4, and the 
background was <33 µSiem, and there were <200 paired specific conductivity 
(SC) measurements, the HCos was calculated with the background-to-criterion 
(B-C) model at the lower 50% prediction limit (PL). 

7-15 
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The B-C model is described by the following formula: 

Where: 

Y - 0.657X+ 1.075 

Xis the log IO of the ecoregional background SC 

Y is the log 10 of the predicted HCos 

(7- l) 

The background for Ecoregion 4 (33 µSiem) is converted to log l 0, replacing X in the 

formula with that value and Y is computed (see eq 7-2). The predicted value Y is converted from 

logl O to a number that is the mean modeled HCos for that region. In Ecoregion 4 the mean 

modeled HCos is 118 µSiem after rounding to two significant figures. 

Log Predicted HC05 = (0.657 x 1.518 µSiem) + 1.075 - 2.072 µSiem (7-2) 

Then 

Predicted HCos = 102-
072 µSiem - 118 µSiem 

7.2.2. Calculation of the Lower 50% Prediction Limit 

Because the available paired SC and biological data constitute <200 sites, the CCC was 

estimated at the lower 50% PL of the HCos (see Figure 7-6). The 25th centile of background SC 

and the predicted mean HCos of a region and variance of the B-C model is used to calculate the 

lower 50% PL (see eq 7-3). In this case example for Ecoregion 4, the background is 33 µSiem 

and the mean modeled HCos is 118 µSiem. Both values are converted to logl0 (x,y) as shown in 

eq 7-4. The prediction interval from the regression line for a mean predicted value y can be 

calculated as follows or more conveniently using statistical software thus avoiding rounding 

errors: 

,..., + t S 1 + 2. + (x'- x)
2 = PL Y - a / 2,n-2 y n ss (7-3) 

7-16 
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Symbol Explanation Example from the B-C model 
,.., 
y LoglO of mean predicted HCos 2.072 µSiem, loglO of 118 µSiem 

n Number of samples in the model n = 24 

a Alpha error rate for prediction 50% prediction interval (a = 0.5) 
interval (desired confidence level) 

tn-2 /-value at specific level (alpha, a) For 50% prediction interval (a = 0.5), 
and degrees of freedom (n - 2) of 
interval 

t(l-O.S)IZ,24-2 = 0.686 

Sy Residual standard error of prediction Sy = 0.11 
(standard deviation) 

ss Sum of square of x deviation from SS = 4.21 
their mean, SS - Lt=iCxi - i)2 

x Mean x values used in the model x= 2.15 
generation 

~ x value for a new prediction interval LoglO I 18 µSiem = 2.072 X 

PL Upper and lower prediction limits of calculated in eq 6-4 
mean predicted y 

Using x
0 

= log! 0 (118) µSiem and the mean predicted HCos for Ecoregion 4 value, 

(y = 2.072, the log IO of l l 8 µSiem) the lower 50% PL is calculated as follows in eq 7-4. Note, 

the upper 50% PL is not calculated but is included in the formula because it may be used to 

estimate a CMEC where there are insufficient data to calculate a CMEC using the method 

described in Section 3.2. 

So: 

logl0 (118) ± 0.686 x 0.11 1 + 2. + (lonio(Hs)- z.is)
2 

24 4.21 

25 (2.072 - 2.15)2 

2.072 - 0.686 X 0.11 
24 

+ 
4

_
21 

2.072 - 0.686 X 0.11 X 1.02 

LoglOt.997 = 98 ~1S/cm 

7-17 
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The log of the lower calculated 50% PL is logl 0 l.997 which equals 98 µS iem after back 

transformation and rounding to two significant figures yields a CCC of 98 µSiem. 

7.2.3. Example Criterion Maximum Exposure Concentration 

At sites meeting the CCC of 98 µSiem, 90% of the SC observations are estimated to 

occur below the CMEC (see Section 3.2). The CMEC was derived using a combined USGS 

(6,258 samples collected between 1959-2016) and State data sets (3,073 samples collected 

between 1990-2015). These data sets were used because they contained multiple measures of 

SC within a year whereas the EPA survey data set consisted of single measurements at each site. 

Of the 9,331 samples in this .ecoregion, there are 6, 130 samples in a year representing 3 I 2 station 

years, 69 unique stations, with at least I sample from March to June and one from July to 

October and at least 6 samples within a year. Note that inclusion of samples is not contingent on 

biological data. 

Of the 312 station years (69 unique stations) with multiple SC measurements, the 

variability of within station SC was slightly differed for streams with different mean SC (see 

Figure 7-7). However, the LOWESS and confidence bounds for any detectable change points 

indicated that the average variability (residual standard deviation for a station) was relatively 

stable generally between 0.05 and 0.1 (see Figure 7-7); therefore, the entire data set was used to 

estimate the standard deviation components of the annual mean SC (98 µSiem). The proposed 

CCC and standard deviation of this data set was determined, and the CMEC was calculated. The 

example calculation of the CMEC for Ecoregion 4 is shown below (see eq 7-5) using eq 3-2 

from Section 3.2: 

101og10(98) + l.28•0.234 .. 196 µS iem (7-5) 

7- l8 
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Figure 7-7. Illustration of within site variability (residual standard deviation 
for each station) along the specific conductivity gradient (station means) in 
Ecoregion 4. 
The x-axis is log annual mean specific conductivity. Each dot represents a 
station. The fitted line is a locally weighted scatterplot smoothing spline 
(LOWESS, span = 0.75, linear polynomial model). 

The example CMEC (see Table 7-6) rounded to two significant figures yields a CMEC of 

200 µSiem for Ecoregion 4. At this level, where the annual geometric mean SC <98 µSiem, 90% 

of the observations are expected to be less than the CMEC. 

Table 7-6. Summary data related to the calculation of the example criterion 
maximum exposure concentration (CMEC) for Ecoregion 4 

Number of samples July to June prior to biological sampling 6,130 

Number of unique stations/rotation year 69/312 

CCC 98 µSiem 

CMEC 200 µSiem 
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7.3. EXAMPLE CRITERION CHARACTERIZATION FOR ECO REGION 4 BASED ON 
A BACKGROUND-TO-CRITERION MODEL 

The case example for Ecoregion 4 includes an annual geometric mean (i.e., CCC) and a 

I-day mean (i.e., CMEC), not to be exceeded more than once in 3 years on average. Both of 

these distinct expressions of the example SC criteria would need to be met in order to adequately 

protect aquatic life. These values indicate that freshwater animals are protected if the annual 

geometric mean SC concentration in flowing waters does not exceed 98 µSiem and the 1-day 

mean does not exceed 200 µSiem more than once every 3 years on average. These example 

criteria would apply to all flowing freshwaters (ephemeral, intermittent, and perennial streams) 

in Ecoregion 4 inclusive of portions of Washington, Oregon, and California. On a site-by-site 

basis, these example ecoregional criteria apply if the ionic mixture is dominated by anions of 

bicarbonate and sulfate and cations calcium and magnesium. For streams crossing into 

Ecoregion 4 from ecoregions with either lower or higher background SC, professional judgment 

may be needed to assess the potential effect of different ionic composition or concentration. 

Professional judgment is recommended when applying to sites with a catchment area greater 

than 1,000 km2 (386 mi2
) owing to lesser representation in the data set by this class of stream in 

the development of the B-C model. On a site by site basis, alternative SC criteria may be more 

appropriate if the natural background of a site is shown to be lower or higher than its regional 

background SC. 

The Cascades ecoregion has less sources of ionic inputs and the igneous geology leads to 

very low stream SC (background SC of 33 µSiem), which represents minimally affected 

conditions with respect to SC. Reference sites were not identified in the data sets so a 

comparison with the 75th centile SC in any data set was not possible. About 88% of the sampled 

sites (537) meet the CCC and more than 99% of all samples (7,855) meet the CMEC calculated 

for this example. Owing to the very low conductivity, there is very little difference between the 

lower 50% prediction interval or the mean modeled HCos, 98 versus 118 µSiem, respectively. 

Two samples from the USGS data set were in the 1,000 µSiem range and were associated with 

salt springs at Lake Paulina and Longmire Meadow mineral springs and were removed from the 

data set (Ingebritsen et al., 2014). Six sites ( 421-1,030 µSiem) were sampled on the flanks of 

Mount St. Helen after the 1980 eruption, and they were also removed before the analysis. The 

example criterion would not apply to these areas with naturally higher background SC. The 

7-20 
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weight-of-evidence method described in Appendix C could be used to evaluate subregions or 

stream classes that may have different background SC in this large ecoregion. In particular, the 

isolated area in Northern California may have a naturally higher background SC based on the 

USGS measurements (see Figure 7-3) and the mean predicted baseflow (see Figure 7-4). Also, 

potential unique sources of salt such as fumaroles and salt springs may naturally raise SC. 

7.4. PROTECTION OF FEDERALLY-LISTED SPECIES AND OTHER HIGHLY 
VALUEDTAXA 

Although the example criteria were derived using XC95 values for the macroinvertebrate 

taxa represented in the data sets used to develop the B-C model, the available evidence indicates 

that other taxa in the streams would likely be protected as well (see Section 2.6 and 

Appendix G). Hence, no adjustment was made for unanalyzed taxa. However, on a site-specific 

basis, the example criterion could be adjusted or recalculated to protect important species, highly 

valued aquatic communities, or specially protected waters. 

7-21 
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Memorandum 
IEPA-DMSIO" OF Rl:COl'DS MA~OE .. eHT 

I\ELEASA8l.E 

AUG O 2 2019 

REVIEWER: SAB 

SUBJECT: WQBELs 
WIUlamson Energy, LLC - Pond Creek MJne 
NPDES Pennlt N1>. IL007766 (WIiiiamson County) 

The subject facility discharges to the unnamed tributaries of Pond Creek through Outfalls 001 - 008 at a point 
where O cfs of flow exists upstream of the outfalls during critical 7Ql0 low•flow conditions. The unnamed 
tributaries of Pond Creek are classified as a General Use Water. The unnamed tributaries of Pond Creek are not 
listed as a biologically significant streams in the 2008 lllinois Departmen1 of Natural Resources Publication 
Integrating Multiple Taxa in a Biological Stream Ratins System, nor are they given an integrity rating in that 
document. The unnamed tributaries of Pond Creek. tributary to Walelbody Segment, NG--02, is not listed on the 
draft 2016 IIJinois Integrated Water Quality Report and Section 303(d) List since they have not been assessed. The 
unnamed tributaries of Pond Creek are not subject to enhanced dissolved oxygen standmds. 

The subject facility proposes to discharge to Pond Creek through Outfall 009 at a point where O cfs of flow cxiS1s 
upstream of the outfalls during critical 7Q IO low-flow conditions. Pond Creek is classified as a General Use 
Water. Pond Creek is not listed as a biologically significant streams in the 2008 Illinois Oepanment of Natural 
Resources Publication Integrating Multiple Taxa in a Biological Stream Rating System, nor is il given an integrity 
rating in that document. Pond Creek, Waterbody Segment, NG-02, is listed on the draft 2016 Illinois Intearated 
Water Quality Report and Seclion 303(d) List as impaired for aquatic life use with potential causes given as 
alteration in stream-side or littoral vegetative cover (non-pollutant), changes in stream depth and velocity pauems 
(non-pollutant). chlorides, toss of instrcam cover (non-pollutant). dissolved oxygen (non-pollutant), and 
sedimenta1ion/siltation. Primary contact recreation and secondary contact uses are fully supported. Pond Creek is 
not subject to enhanced dissolved oxygen standards. 

Outfalls 00 I through 005 are alknline mine drainage and outfalls 006 - 009 are acid mine drainage. The NP DES 
application did not indicate any watershed sizes or now eitpected for mixing, however, 011tfall 009 has mixing 
based on the stream flow and the stream chloride concentration. 

Chloride should be regulated as a daily maximum at the water quality standard of 500 mg/L for aU or the outfalls, 
except Outfall 009 which will be based on stream flow and chloride concentration as mentioned below. 

Where appropriate, Manganese should be regulated as a daily maximum nt the water quality standard of 1.0 mglL. 

The Sulfate limit is determined according to the water quality standanls at 302.208(h)(2). The chloride ond 
hardness data is from A WQMN station NG-02, Pond Creek, South edge of West Frankfort, downstream of 1he 
Williamson Energy, LLC- Pond Creek Mine No. I property, so this limit should be ·used for all outfalls. Flow dllta 
was not provided, so calculation of mixing was not completed. No mixing for sulfate in Outfall 009 is necessary. 
No mixing was used in the derivation of the effluent limit. The following table shows the results of downstream 
chloride nnd hnrdness. 

4302 N. Mohl SL, llodir.,d, ll 611031113) 917•77MJ 
9511 ttarrlloft ll.0.t l'lofna11, I. 60014(8,.7) 294...000 
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.. 

Outfalls 

001-009 

Average 
Receiving Stream 
Chloride 

21.S 

Receiving Stream 
Critical Hardness 

Sulfate Water Quality 
Standard (mg/L) 

1250 

The sulfate values in the far right column are applied as daily maximum pennit limits. 

Monitoring for chloride, sulfate and hardness should be periodically n:quired at a downstream location from each 
outfall, or downstream of the mine property, during the course of the permit. This data will be used to recalculate 
sulfate limits for the next renewed or modified permit. 

Cadmium, Chromium (Triv1tlent), Copper, Fluoride, Lead, Manganese, Nickel, and Zinc standards arc based on 
hardness data collected at A WQMN station NG-02, Pond Creek.. S edge of West Frankfort, with a critical hardness 
value of 14 l mgfL as CaCOJ. Water quality standards identified in the table are expressed in units of mg/L except 
where noted. Dissolved metals standards have been converted to total metal except where noted. All data was 
provided by the discharger. 

0111fa11001 

Max. Eff. No.of Multiply 9S% Acute 302.208(g) Further 
Substance Cone. Sanmles by Potential Standard standard Analvsis? 

Arsenic < 0.002 ] 6 .2 0.0124 0.3600 . No RP• 

Cadmium 0.018 1 6.2 0.1116 0.Ol44 - Yes 

Chromium (Total) <:0.006 I 6.2 0.0372 2.3009 - No RP* 

Conner <0.003 ] 6.2 0.0186 0.0245 - No RP• 
Lead <0.0075 l 6.2 0.046S 0.1482 - No RP• 
Nickel 0.067 I 6.2 0.4154 0.1104 . Yes 

Phenols <0.01 I 6.2 0.062 . 0.1 NoRP• 
Silver <0.002 t 6.2 0.0124 - 0.005 Yes 
Zinc 0.025 I 6.2 0.155 0.1635 - No RP-
Selenium < 0.002 I 6.2 0.0124 - l.0 NoRP• 
Mercurv <0.002 1 6.2 0.0124 0.0026 - Yes 
• No RP = no reasonable potential to exceed. water quality standards. 

Further Analysis: 

Under Aaency policy, substances designated in the first t.ible as being in need of further analysis, and for which 
five or fewer effluent results are available, will not be evaluated for reasonable potential to exceed standards per the 
USEPA Technical Support Document/or Water Quality Based Toxics Control. Rather, th&e substances will be 
directly evaluated against the water quality standards applicable to the re<:eiving stream. We do not believe that the 
USEPA procedure is valid when only a very small sample population exists due to the high multipliers applied. We 
believe that our approach is appropriate for facilities thal have been previously identified through the pre-treatment 
progmm as having a low risk for high levels of metals and other industrial pollutanls in their treated domestic waste 
effluents. For the Williamson Energy - Pond Creek Mine # J Outfoll 001, the parameters relevant to this policy are 
Cadmium, Nickel, Silver. and Mercury and have been evaluated as follows: 
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There is a reasonable potential to e~ceed the acute water quality standard for Cadmium. Cadmium sllould be 
regulated as a daily maximum in the NP DES pennit at the acute water quality standanl using the def a ult metals 
translator. 

The Nickel sample was reported less than the acute water quality standard. My conclusion is that no regulation of 
Nickel is necessary and that no monitoring beyond the routine requirements is needed. 

The Williamson Energy- Pond Creek Mine #1 facility STP had no detections reported for Silver and Mercury. My 
conclusion is that no regulation of Silver and Mercury is necessary and that no monitoring beyond the routine 
requirements is needed. 

Oulfall 002 

Max. Eff. No.of Multiply 9S'ID Acute 302.208(g) Further 
Substance Cone. Samples by Potential Standard standard Analvsis? 
Arsenic < 0.002 1 6.2 0.0124 0.3600 - No RP• 
Cadmium 0.031 1 6.2 0.1922 0.0144 - Yes 
Chromium (Total) < 0.006 I 6.2 0.0372 2.3009 . No RP• 
Conoer < 0.003 l 6.2 0.0l86 0.024S - No RP• 
Lead < 0.007.5 1 6.2 0.0465 0.1482 . No RP• 
Nickel <0.01 1 6.2 0.062 0.1104 . No RP• 
Phenols < 0.001 I 6.2 0.0062 - 0.1 No RP• 
Silver <0.002 I 6.2 0.0124 - 0.005 Yes 
Zinc < 0.001 l 6.2 0.0062 0.1635 - NoR~ 
Selenium <0.002 1 6.2 0.0124 - 1.0 NoRP• 
Mercurv <0.002 I 6.2 0.0124 0.0026 . Yes 
• No RP= no reasonable potential to exceed water quality standards. 

Further Analysis: 

Under Agency policy. substances designated in the first table as being in need of further annlysis. and for which 
five or fewer effluent resuhs are available, will not be evaluated for reasonable potential to eitceed standards per the 
USEPA T,ch11ical Support Docum,nt/or Water Quality Based Toxics Control. Rather, these substances will be 
directly evaluated against the water quality standards applicable to the receiving stream. We do not believe that the 
USEPA procedure is valid when only a very small sample population eidsts due to the high multipliers applied. We 
believe that our approach i!rappropriate for facllltles that have blen-prevlomilY ideiltified through the pre=treatment 
program as having a low risk for high levels of metals and other industrial pollutants in their treated domestic waste 
effluents. For the Williamson Energy - Pond Creek Mine # l Outfall 002. the parameters relevant to this policy a.re 
Cadmium. Silver. and Mercury and have been evaluated as follows: 

There is a reasonable potential to exceed the acute water quality standard for Cadmium. Cadmium should be 
regulated as a daily maximum in the NPDES permit at the acute water quality standard using the default metals 
translator. 

The Williamson Energy-Pond Creek Mine #1 facility STP had no detections reported for Silver and Mercury. My 
conclusion is that no regulation of Silver and Mercury is necc:nary and that no monitoring beyond the routine 
requirements is needed. 
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Outfall 003 

Max.Eff. No.of Multiply 95% Acute 302.208(g) Further 
Substance Cone. Samoles by Potential Standard standard Analvsis? 
Arsenic <0,002 l 6.2 0.0124 0.3600 - No RP* 
Cadmium 0.024 I 6.2 0.1488 0.0144 - Yes 
Chromium (Total) <0.006 l 6.2 0.0372 2.3009 . No RP• 
Conner < 0.003 l 6.2 0.0186 0.0245 . No RP• 
Lead <0.0075 t 6.2 0.0465 0.1482 - No RP* 
Nickel <0.0l I 6.2 0.062 0.1104 - No RP* 
Phenols <0.01 l 6.2 0.062 . 0.1 No RP• 
Silver <0.002 l 6.2 0.0124 - 0.005 Yes 

Zinc <0.001 l 6.2 0.0062 0.1635 . No RP• 
Selenium <0.002 I 6.2 0.0124 - l.O No RP• 

Mereurv < 0.002 I 6.2 0.0124 0.0026 - Yes 

• No RP = no reasonable potential to exceed water quality standards. 

Further Analysis: 

Under Agency policy. substances designated in the first table as being in need of funher analysis. and for which 
five or fewer effluent results are available. will not be evaluated for reasonable potential to exceed standards per the 
USEPA Ttchnical Support Documtntfor Water Quality Bastd To~ics Control. Rather. these substances will be 
directly evaluated against lhe water quality standards applicable to the receiving stream. We do not believe that the 
USEPA procedure is valid when only a very small sample population exists due to the high multipliers applied. We 
believe that our approach is appropriate for facilities that have been previously identified through the pre-treatment 
program as having a low risk for high levels of metals and other industrial pollutants in their areated domestic waste 
effluents. For the Williamson Energy- Pond Creek Mine #I Outfall 003, the parameters relevant to this polic:y are 
Cadmium, Silver, and Mercury and have been evaluated as follows: 

There is a reasonable potential to eKcced the acute water quality standard for Cadmium. Cadmium should be 
regulated as a daily maximum in the NPDES permit at the acute water quality standard using the default metals 
translator. 

The Williamson Energy- Pond Creek Mine #I facility STP had no detections reported for Silver and Mercury. My 
conclusion is that no regulation of Silver and Mercury is necessary and that no monitoring beyond lhe routine 
requirements is needed. 

Outfall 004 

Max.Eff. No.of Multiply 95% Acute 302.208(g) Further 
Substance Cone. Samnles bv Potential Standard standard Analvsis? 

Arsenic < 0.002 I 6.2 0.0124 0 .3600 - NoRP• 
Cadmium 0.024 I 6.2 0.1488 0.0)44 - Yes 
Chromium {Total) <0.006 l 6.2 0.0372 2.3009 - NoRP• 
Coooer <0.003 I 6.2 0.0186 0.0245 - No RP• 
Lead <0.0075 1 6.2 0.0465 0.1482 - No RP• 
Nickel <0.01 1 6.2 0.062 0.1104 . No RP• 
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Phenols <0.01 1 6.2 0.062 - 0.1 No RP• 
Silver <0.002 1 6.2 0.0124 - o.oos Yes 
Zinc < 0.001 I 6.2 0.0062 0.1635 - No RP• 
Selenium < 0.002 1 6.2 0.0124 - 1.0 NoR~ 
Meteurv <0.002 I 6.2 0.0124 0.0026 - Yes 
* No RP= no reasonable potential to exceed water quality standards. 

Further Analysis: 

Under Agency policy. substances designated ln the first table Gs being in need offurther analysis, and for which 
five or fewer effluent ~suits are available. will not be evaluated for reasonable potential to exceed standards per the 
USEPA T~chnical Support Docum«ntfor Water Quality Brutd Toxics Control. Rather, these substances will be 
directly evaluated against lhe water quality standards applicable to the receiving stream. We do not believe that 1he 
USEPA procedure is valid when onJy a very small sample population exists due to the high multipliers applied. We 
believe that our approach is appropriate for facilities that have been previously identified through the pre.treatment 
program as having a low risk for high levels of metals and other industrial pollutants in &heir treated domeslic waste 
effluents. For the Williamson Energy - Pond Creek Mine #1 Outfall 004, the parameters relevant to this policy are 
Cadmium. Silver, and Mercury and have been evaluated as follows: 

The.re is a reasonable potential to exceed the acute water quality standard for Cadmium. Cadmium should be 
regulated as a daily maximum in the NPD~ permit at the acute water quality standard using the default metals 
translator. 

The Williamson Energy - Pond Creek Mine # l facility STP had no detections repor1ed for Silver and Mercury. My 
conclusion is lhat no regulation of Silver and Mercury i$ necessary and that no monitoring beyond the routine 
requirements is needed. 

Oadal1005 

Max.Eff. No.of Multiply 95% Acute 302.208(g) Funher 
Substance Cone. Samples by Potential Standard stnndant Analvsis? 
Arsenic < 0.002 1 6.2 0.0124 0.3600 - No RP• 
Cadmium 0.043 I 6.2 0.2666 0.0144 - Yes 
Chromium {Total) < 0.006 1 6.2 0.0372 2.3009 . NoRP• 
Cooner 0.003 1 6.2 0.0186 0.0245 - No RP* 
Lead < 0.0075 1 6:2 0.0465 0.1"482 - NoRP• 
Nickel <0.01 1 6.2 0.062 0.1104 . NoRP• 
Phenols <0.0J 1 6.2 0.062 - 0.1 NoRP• 
Silver <0.002 1 6.2 0.0124 - 0.005 Yes 
Zinc < 0.001 2 3.8 0.0038 0.1635 - No RP• 
Selenium <0.002 I 6.2 0.0124 . l.O No RP• 
Men:ury < 0.002 I 6.2 0.0124 0.0026 - Yes 
• No RP= no reasonable potential to exceed water quality Stllndards. 
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Further Analysis: 

Under Agency policy. sobstances designated in the first table as being in need of funher analysis. and for which 
five or fewer effluent teSults are available. will not be evaluated for reasonable potential to exceed standards per the 
USEPA Technical S11pport I>ocumemfor Water Quality Based Toxics Control. Rather, these substances will be 
directly evaluated Pgainst the water quality standards applicable to the receiving stream. We do not believe that the 
USEPA procedure is valid when ooly a very small sample population exists due to the high multipliers applied. We 
believe that our approach is appropriate for facilities that have been previously identified through the pre-treatment 
program as having a low risk for high levels of metals and other industrial pollutants in dteir areatcd clomestic waste 
effluents. For the Williamson Energy - Pond Creek Mine # I Outr all oos. the parameters relevant 10 this policy are 
Cadmium. Silver, and Mercury and have been evaluated as foJlows: 

There is a reasonable potential to exceed the acute water quality standard for Cadmium. Cadmium should be 
regulated as a daily maximum in the NPDES pennit at the acute water quality standard using the default metals 
translator. 

The Williamson Energy- Pond Creek Mine #I facility STP had no detections reported for Silver and Mercury. My 
conclusion is that no reeulation of Silver and Mercury is necessary and that no monitoring beyond the routine 
requirements is needed. 

Outfall 006 

Max. Eff. No.of Multiply 95% Acute 302.208{&) Further 
Substance Cone. Samnlcs by Potential Standard standard Analvsis? 
Arsenic <0.002 I 6.2 0.0124 0.3600 - No RP• 
Cadmium 0.03 I 6.2 0.186 0.0144 - Yes 

Chromium (Total) < 0.006 l 6.2 0.0372 2.3009 - NoRP• 

Coooor <0.003 I 6.2 0.0186 0.0245 . No RP• 
Lead <0.0075 l 6.2 0.0465 0.1482 - No RP• 
Nickel <0.0I I 61 0.062 0.1104 . No RP• 
Phenols <0.01 I 6.2 0.062 . 0.1 No RP• 

Silver <0.002 l 6.2 0.0124 . 0.005 Yes 

Zinc 0.014 1 6.2 0.0868 0.1635 - NoRP• 

Selenium <0.002 1 6.2 0.0124 - 1.0 NoRP"' 
Mercury <0.002 I 6.2 0.0124 0.0026 . Yes 
* No RP = no t"eMOnabie potential to exceed water quality standards. 

Further Analysis: 

Under Agency policy, substances designated in the first rable as being in need of further analysis, and for which 
five or fewer effluent results are o.wilabte, will not be evaluated for reasonable potenlial to exceed standards per the 
USEPA Technical Support Docun,e,it for Water Quality Based Toxics Control. Rather, these substances will be 
directly evalWlted against the water quality standards applicable to the receiving stream. We do not believe that the 
USEPA procedure is valid when only a very smo.11 sample popullllion exists due to the high multipliers applied. We 
believe that our approach is appropriate for facilities that hove been previously identified through the pre-treatment 
program as having a low risk for high levels of metals and other industrial pollutants in their treated dolllCltic waste 
effluents. For the Williamson Energy - Pond Creek Mine # l Outfall 006, tile parameters relevant to this policy are 
Cadmium, Silver, and Mercury and have been evaluated as follows: 



R05017

There ls a reasonable potential to exceed the acute water quality standard for Cadmium. Cadmium should be 
regulated as a daily maximum in the NPDES permh at the acute water quality standard using the default metals 
translator. 

The Willia~on Energy- Pond Creek Mine #I facility STP had no detections reported for Silver and Mercury. My 
conclusion is that no 1egulation of Silver and Mercury is necessary and that no monitoring beyond the routine 
requirements is needed. 

Outfall 007 

Max. Eff. No.of Multiply 9S~ Acute 302.208(g) Further 
Substance Cone. Samnles bv Potential Standard standard Analysis? 
Arsenic <0.002 l 6.2 0.0124 0.3600 - No RP• 
Cadmium 0.044 1 6.2 0.2728 0.0144 - Yes 
Chromium (Total) <0.006 I 6.2 0.0372 2.3009 - No RP• 
Conner <0.003 I 6.2 0.0186 0.0245 - No RP* 
Lead <0.0075 I 6.2 0.0465 0.1482 - No RP• 
Nickel <0.01 I 6.2 0.062 0.1104 - No RP• 
Phenols <0.01 t 6.2 0.062 - 0.1 No RP• 
Silver <0.002 I 6.2 0.0124 . 0.005 Yes 
Zinc 0.028 l 6.2 0.1736 0.1635 . Yes 
Selenium <0.002 1 6.2 0.0124 - 1.0 No RP• 
Mcn:urv <0.002 I 6.2 0.0124 0.0026 . Yes 
• No RP • no reasonable potential to exceed water quality standards. 

Further Analysis: 

Under Agency policy. substances designated in the first table as being in need of rurtber analysis, and for whi<:h 
five or fewer effluent n:sulJS 8"' available, will not be evaluated for reasonable potential to exceed standaros per the 
USEPA Technical Support Document/or Water Quality Based Toxics Control. Rather, these substances will be 
di~tly evaluated against lhe water quality standards applicable to the receiving stream. We do not believe that the 
USEPA procedure is valid when only a very small sample population exists due 10 the high multipliers applied. We 
believe that our approach is appropriate for facilities that have been previously identified through the pre-treatment 
program as having a low risk for high levels of metals and other industrial pollutants in their treated domestic waste 
efftuents. For the Witllamsi)n Enetgy - Pond C~ek Mine #1 Outfall 007, the pnmmeters relevant to this policy are 
Cadmium, Silver. Zinc. and Mercury and have been evaluated as follows: 

There is a reasonable potential to e11.ceed the acu1e water quality standard for Cadmium. Cadmium should be 
~gulated as a daily maximum in the NPDES permit at the ocute water quality standard using the default metals 
translator. 

The Zinc sample was reported less than the ocute water quality standard. My conclusion is that no regulation or 
Zinc is necessary and that no monitoring beyond the routine requirements is needed. 

The Williamson Energy- Pond Creek Mine #I facility STP had no detections reported for Silver and Mercury. -My 
conclusion is that no regulation of Silver and Mercury is necessary and that no monitoring beyond the routine 
requirements is needed. 
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Outf'a11008 

Max.Eff. No.of Multiply 959b Acute 302.208(g) Further 
Substance Cone. Sam1>les by Potential Standard standard Analvsis? 
Arsenic <0.002 I 6.2 0.0124 0.3600 . No RP* 
Cadmium 0.008 l 6.2 0.0496 0.0144 - Yes 
Chromium (Total) <0.006 I 6.2 0.0372 2.3009 - No RP" 
Conner 0.003 l 6.2 0.0186 0.0245 . No RP• 
Lead <0.0075 I 6.2 0.0465 0.1482 - No RP• 
Mansranese 0.011 I 6.2 0.0682 S.Sl - No RP* 
Nickel <0.01 l 6.2 0.062 0.1104 . NoRP" 
Phenols 0.005 l 6.2 0.031 . 0.1 No~ 
Silver <0.002 1 6.2 0.0124 . 0.005 Yes 
Zinc < 0.001 I 6.2 0.0062 O.163!i - No RP• 

Selenium < 0.002 l 6.2 0.0124 - 1.0 No RP• 
Mercurv <0.002 I 6.2 0.0124 0.0026 . Yes 
• No Rf = no reasonable potential to e,cceed water quality standards. 

Further Analysis: 

Under Agency policy. substances designated in the nrst table as being in need of further analysis, and for which 
five or fewer effluent results are available, will not be evaluated for reasonable potential to exceed standards per the 
USEPA Technical Support Docc,mentfor Water Quality Based Toxks Control. Rather, these substances will be 
di~tly evaluated against the water quality stand111ds applicable to the receiving stream. We do not believe that the 
USEPA proceduJC is valid when only a very small sample populalion exists due to the high multipliers applied. We 
believe that our approach is appropriate for facilities that have been previously Identified through the pre-treatment 
program as having a low risk for high levels of metals and other industrial pollutants in their treated domestic waste 
effluents. For the Williamson Energy - Pond Creek Mine # l Outfall 008, the parameters relevant to this policy are 
Cadmium, Silver, and Mercury and have been evaluated as follows: 

The Cndmium sample was reported less than the acute water quality standard. My conclusion is that no regulation 
of Cadmium is necessary and that no monitoring bc!yond the routine requirements is needed. 

The Williamson Energy - Pond Creek Mine #1 facility STP had no detections reported for Silver and Mercury. My 
conclusion is that no regulation of Silver and Mercury is necessary and that no monitoring beyond the routine 
requirements is needed. 

Outfall 009 (Pond Creek) 

·•Multiply -- -
Max.Eff. No.of 95% Acute 302.208(g) Further 

Substance Cone. Samples by Potential Standard standard Analysis? 
Arsenic 0.002 9 1.8 0.0036 0.3600 - NoRJ)41 

Cadmium <0.0002 9 J.8 0.0004 0.0144 . No RP4' 
Chromium (Total) 0.008 9 1.8 0.0144 2.3009 . No RP• 
Cyanide (WAD) <0.002 9 1.8 0.0036 0.0220 - No RP• 
Cooner 0.024 9 l.8 0.0432 0.0245 . Yes 
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Iron (Dissolved) 0.419 9 1.8 0.7542 - 1.0 No RP• 
Lead < 0.001 9 1.8 0.0018 0.1482 - No Rf>+ 
Manianese 0.21 9 l.8 0.378 S.51 - No RP• 
Mercurv (mr/L) <0.002 9 1.8 0.0036 - l2.0 No RP• 
Nickel 0.009 9 1.8 0.0162 0.1104 - No RP• 
Phenols 0.03 9 1.8 0.054 - 0.1 No RP• 
Silver <0.001 9 1.8 0.0018 - 0.005 NoR.Pt 
Zinc <0.02 9 1.8 0.036 0.163.5 - No RP• 
Selenium 0.011 9 1.8 0.0198 - ·LO NOR.Pt 
• No RP = no reasonable potential lo exceed water quality standards. 

Further Analysil: 

There is a reasonable potential to exceed the acute water quality standard for Copper. Copper should be regulated 
as a daily maximum in the NPDES permit at the acute water quali1y standard using the default metals translator. 

Chloride should be limited in the NPDES permit at the limits described below. All other parameters will meet 
water quality standards at the end of the pipe. According to the effluent data received, Chloride needs mixing to 
allow water quality standards to be achieved at the edge of allowed mixing. 

A mixing analysis was performed and detailed in a document by AquAeTer. Inc. titled "Williamson Energy Mine -
Proposed Pond Creek Discharge Mixing Zone Analysis ... 

The permit only allows a discharge when the receiving scream is flowing. The pcnnittec should use the following 
equation to demonstrate that water quality standards will be met downstream of the discharge. 

Where: 

Ce= Effluent concentration (mg/L) 
Qe = Effluent flow rate (cfs) for Ou1faU 017 
Qus = Upslream flow rate (cfs) -~'1 
Cus = Upstream concentration (mg/L) \ ,f .j • 
Cos = Downstream concentration (mg/L) t.,,• 

The permittee has committed to insl4tl a gauging station a~nito~m of the discharge to detcnnine 
an upstream flow (Qus) and a chi · oncentration (Cus)~d to t e TDS alue. In addition, lhe pennittee 
has agreed to install n conlinu s TDS nitor downstream co ensure tha. loride con<:entration (correlated to 
the TDS value) stays within the de water quality standard. 

The "calcula1ed" downstream concentr1Uion shall be less than 500 mglL for chloride and reported on the discharge 
monitoring reports (DMRs). 

If there is no upstream mixing available tor Outfllll 009, the NPDES permit should be regulated at 500 mg/L for 
chlorides and 1250 mg/L for sulfates. 
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. 
& 

Recemmendations: 

My evaluation of the metals and other substances sivcn in the first table finds that water quality based permit limits 
are necessary for Cadmium in Outfalls 001, 002, 003, 004, 005, 006, and 007 at the limit below. Permic limits 
identified in the table are expressed in units of mg/L. 

Daily 
Substance Maximum 
Cadmium 0.Ol44 

My evaluation of the metals and other substances given in the first table finds that water quality based pemut limits 
are necessary for Copper in Outfall 009 at the limit below. Permit limits identified in the mble are expressed in 
units of mg/L. 

Daily 
Substance Maximum 
ICoooer 0.0245 

These recommendations reflect a water quality standards perspective only and should not be construed as being 
inclusive of all factors that must be taken into consideration by the pennit writer. 

Attachment 

cc: Bob Mosher 
FOS Region 7 Manager 
Carol Selinger 
Chron 
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NPDES Monitoring Data Download 

Search Criteria: 

Monitoring Period Range: 02/01/2016 to 01/01/2020 
Facility ID: IL0077666 

Outfall - Monitoring Location - Limit Set: 001 - 1 - O 
Acidity, total (as CaCO3) 
Mon mg/L 

Mon Pd End Date: DAILY MX 

02/29/2016 NODl:C 

03/31/2016 NODl:C 

04/30/2016 NODl:C 

05/31/2016 NODl:C 

06/30/2016 NODl:C 

07/31/2016 NODl:C 

08/31/2016 NODl:C 

09/30/2016 NODl:C 

10/31/2016 NODl:C 

11/30/2016 NODl:C 

12/31/2016 NODl: C 
01/31/2017 NODl:C 

02/28/2017 NODl:C 
03/31/2017 NODl:C 

04/30/2017 NODl:C 
05/31/2017 NODl:C 

06/30/2017 NODl:C 

07/31/2017 NODl:C 

08/31/2017 NODl:C 

09/30/2017 NODl: C 

10/31/2017 NODl:C 

11/30/2017 NODl:C 

12/31/2017 NODl:C 

01/31/2018 NODl:C 

02/28/2018 NODl:C 

03/31/2018 NODl:C 

04/30/2018 NODl:C 

05/31/2018 NODl:C 

06/30/2018 NODl:C 

07/31/2018 NODl:C 
08/31/2018 NODI: C 

09/30/2018 NODI: C 
10/31/2018 NODI: C 

11/30/2018 NODI: C 

12/31/2018 NODI: C 

01/31/2019 NODI: C 

02/28/2019 NODl:C 

Alkalinity, total (as CaCO3) 

Mon mg/L 
DAILY MX 
NODI: C 

NODl:C 

NODI: C 
NODI: C 

NODI: C 
NODI: C 

NODI: C 
NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 
NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 
NODl:C 

NODl:C 
NODl:C 

NODl:C 
NODl:C 

NODl:C 
NODl:C 

NODI: C 
NODI: C 

NODI: C 
NODI: C 

NODI: C 
NODI: C 

NODI: C 
NODI: C 

NODl:C 

NODl:C 
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03/31/2019 NODl:C NODI: C 

04/30/2019 < 10 48 

05/31/2019 NODl:C NODI: C 

06/30/2019 12 68 

07/31/2019 NODl:C NODl:C 

08/31/2019 NODl:C NODl:C 

09/30/2019 NODl:C NODl:C 

Outfall - Monitoring Location - Limit Set: 001 - 1 - P 

Solids, settleable pH 

.5 ml/l 6SU 

Mon Pd End Date: QRTRMAX QRTR MIN 

03/31/2016 <.25 7.3 

06/30/2016 <.25 7.4 

09/30/2016 NODl:C NODl:C 

12/31/2016 NODl:C NODl:C 

03/31/2017 NODl:C NODl:C 

06/30/2017 <.25 7 

09/30/2017 NODI: C NODl:C 

12/31/2017 NODI: C NODl:C 

03/31/2018 < .25 6.9 

06/30/2018 NODl:C NOOl:C 

09/30/2018 NODl:C NODl:C 

12/31/2018 NODl:C NOD!: C 

03/31/2019 <= .25 >= 6.8 

06/30/2019 .25 7 

09/30/2019 NODl:C NODI: C 

Outfall - Monitoring Location - Limit Set: 002 - 1 - 0 
Acidity, total (as CaC03) Alkalinity, total (as CaC03) 

Mon mg/L Mon mg/L 

Mon Pd End Date: DAILY MX DAILY MX 

02/29/2016 NODl:C NODl:C 

03/31/2016 26 484 

04/30/2016 60 592 

05/31/2016 NODI: C NODl:C 

06/30/2016 16 556 

07/31/2016 NODl:C NODl:C 

08/31/2016 NODl:C NODI: C 

09/30/2016 NODl:C NODl:C 

10/31/2016 NODl:C NODl:C 

11/30/2016 NODI: C NODl: C 

12/31/2016 NODI: C NODl:C 

01/31/2017 NODI: C NODI: C 

02/28/2017 NODl:C NODI: C 

03/31/2017 NODl:C Nom: c 

04/30/2017 NODI: C NODe: C 
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05/31/2017 < 10 484 
06/30/2017 NODl:C NOOl:C 

07/31/2017 NODl:C NODl:C 

08/31/2017 NODl:C NODl:C 

09/30/2017 NODl:C NODI: C 

10/31/2017 NODl:C NODl:C 

11/30/2017 NODl:C NODI: C 

12/31/2017 NODI: C NODI: C 

01/31/2018 NODl:C NOOl:C 

02/28/2018 NODl:C NODI: C 

03/31/2018 NODl:C NODl:C 

04/30/2018 NODl:C NODl:C 

05/31/2018 NODI: C NODl:C 

06/30/2018 NODl:C NODI: C 

07/31/2018 NODI: C NODl:C 

08/31/2018 NODl:C NODI: C 

09/30/2018 NODI: C NODl:C 

10/31/2018 NODl:C NOOl:C 

11/30/2018 NODl:C NODl:C 

12/31/2018 NODl:C NOOl:C 

01/31/2019 NODl:C NODl:C 

02/28/2019 NODl:C NODI: C 

03/31/2019 NODl:C NODl:C 

04/30/2019 < 10 68 
05/31/2019 NODl:C NODI: C 

06/30/2019 10 296 
07/31/2019 NODI: C NODl:C 

08/31/2019 NODl:C NODI: C 

09/30/2019 NODI: C NODl:C 

Outfall - Monitoring Location - Limit Set: 002 - 1 - P 

Solids, settleable pH 

.5 ml/L 6 SU 
Mon Pd End Date: QRTR MAX QRTR MIN 

03/31/2016 <.25 6.7 
06/30/2016 .25 6.8 
09/30/2016 <.25 6.7 
12/31/2016 <.25 7.3 
03/31/2017 <.25 7.6 
06/30/2017 <.25 6.9 
09/30/2017 < .25 7 
12/31/2017 <.25 7.4 
03/31/2018 <.25 7.6 
06/30/2018 <.25 7.7 
09/30/2018 NODI: C NODl:C 

12/31/2018 NOOl:C NODI: C 

03/31/2019 NODl:C NODI: C 



R05024

06/30/2019 .25 8.1 
09/30/2019 <.25 8 

Outfall - Monitoring Location - Limit Set: 003 - 1 - 0 

Acidity, total (as CaCO3) Alkalinity, total (as CaCO3) 

Mon mg/L Mon mg/L 

Mon Pd End Date: DAILY MX DAILY MX 

02/29/2016 NODl:C NODI: C 

03/31/2016 NODI: C NODI: C 

04/30/2016 NODl:C NODI: C 

05/31/2016 NODl:C NODl: C 

06/30/2016 NODl:C NODl:C 

07/31/2016 NODl:C NODl:C 

08/31/2016 NODl:C NODI: C 

09/30/2016 NODI: C NODl:C 

10/31/2016 NODl:C NODl:C 

11/30/2016 NODl:C NODl:C 

12/31/2016 NODl:C NODl:C 

01/31/2017 NODl:C NODl: C 

02/28/2017 NODl:C NODI: C 

03/31/2017 NODl:C NODI: C 

04/30/2017 NODl:C NODl:C 

05/31/2017 NODl:C NODl:C 

06/30/2017 NODl:C NODl:C 

07/31/2017 NODl:C NODl:C 

08/31/2017 NODl:C NODl:C 

09/30/2017 NODl:C NODl:C 

10/31/2017 NODl:C NODl:C 

11/30/2017 NODI: C NODl:C 

12/31/2017 NODI: C NODl:C 

01/31/2018 NODI: C NODI: C 

02/28/2018 NODI: C NODI: C 

03/31/2018 NODI: C NODI: C 

04/30/2018 NODl:C NODI: C 

05/31/2018 NODI: C NODI: C 

06/30/2018 NODl:C NODl: C 

07/31/2018 NODl: C NODl:C 

08/31/2018 NODl:C NODl: C 

09/30/2018 NODl: C NODl:C 

10/31/2018 NODl:C NODl:C 

11/30/2018 NODl:C NODl:C 

12/31/2018 NODl:C NODI: C 

01/31/2019 NODI: C NODl:C 

02/28/2019 NODI: C NODl:C 

03/31/2019 NODl: C NODl: C 

04/30/2019 NOD1: C NODl:C 

05/31/2019 NOOI: C - NODl: C 
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06/30/2019 NODl:C NODl:C 
07/31/2019 NODl:C NODI: C 
08/31/2019 NODl:C NODl:C 
09/30/2019 NODJ:C NODI: C 

Outfall - Monitoring Location - Limit Set: 003 - 1- P 

Solids, settleable pH 

.5 mL/L 6SU 
Mon Pd End Date: QRTRMAX QRTR MIN 
03/31/2016 <.25 7 
06/30/2016 NODl:C NODI: C 
09/30/2016 <.25 7.1 
12/31/2016 NODl:C NODI: C 
03/31/2017 NODI: C NODI: C 
06/30/2017 <.25 7 
09/30/2017 NODt:C NODI: C 
12/31/2017 NODl:C NODI: C 
03/31/2018 <.25 7.4 
06/30/2018 .25 7.2 
09/30/2018 NODl:C NODI: C 
12/31/2018 NODl:C NODI: C 
03/31/2019 <.25 >= 7.1 
06/30/2019 .25 7.1 
09/30/2019 NODI: C NODl:C 

Outfall - Monitoring Location - Limit Set: 004 - l - 0 
Acidity, total (as CaC03) Alkal inity, total (as CaC03) 
Mon mg/L Mon mg/L 

Mon Pd End Date: DAILY MX DAILY MX 
02/29/2016 NODl:C NODJ: C 
03/31/2016 NODl:C NODI: C 
04/30/2016 NODl:C NODl:C 
05/31/2016 NODl:C NODl:C 
06/30/2016 < 10 136 
07/31/2016 NODl:C NODl:C 
08/31/2016 NODl:C NODl:C 
09/30/2016 NODl:C NODI: C 
10/31/2016 NODl:C NODI: C 
11/30/2016 NODl:C NODl:C 
12/31/2016 NODl:C NODI: C 
01/31/2017 NODl:C NODl:C 
02/28/2017 NODl:C NODI: C 
03/31/2017 NODl:C NODl:C 
04/30/2017 NODl:C NODl:C 
05/31/2017 NODl: C NODl:C 
06/30/2017 NODl:C NODl: C 
07/31/2017 NODI: C NODI: C 
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08/31/2017 NODI: C NODl:C 

09/30/2017 NODl:C NODl:C 

10/31/2017 NODl:C NODl:C 

11/30/2017 NODl:C NODl:C 

12/31/2017 NODI: C NODl:C 

01/31/2018 NODl:C NODl:C 

02/28/2018 NODl:C NODl:C 

03/31/2018 NODl:C NODl:C 

04/30/2018 NODl:C NODl:C 

05/31/2018 NODl:C NODl:C 

06/30/2018 NODl:C NODl:C 

07/31/2018 NODl:C NODl:C 

08/31/2018 NODl:C NODl:C 

09/30/2018 NODl:C NODl:C 

10/31/2018 NODl:C NODI: C 

11/30/2018 NODI: C NODl:C 

12/31/2018 NODl:C NODl:C 

01/31/2019 NODl:C NODl:C 

02/28/2019 NODl:C NODI: C 

03/31/2019 NOOl:C NODI: C 

04/30/2019 < 10 76 
05/31/2019 NODl:C NOOl:C 

06/30/2019 NODl:C NODI: C 

07/31/2019 NODl:C NOOl:C 

08/31/2019 NODl:C NODl:C 

09/30/2019 NODl:C NODI: C 

Outfall - Monitoring Location - Limit Set: 004 - 1 - P 

Solids, settleable pH 

.5 ml/l 6SU 

Mon Pd End Date: QRTR MAX QRTRMIN 

03/31/2016 <.25 8 
06/30/2016 NODI: C NODl:C 

09/30/2016 <.25 7.4 
12/31/2016 NODl:C NODl: C 

03/31/2017 NODI: C NODI: C 

06/30/2017 < .25 7.9 
09/30/2017 NODI: C NODI: C 

12/31/2017 <.25 7.7 
03/31/2018 < .25 7.3 
06/30/2018 .25 7.5 
09/30/2018 .25 7.2 
12/31/2018 NODl:C NODl:C 

03/31/2019 <=.25 >:; 7 .2 
06/30/2019 .25 7.3 
09/30/2019 NODl: C NODl:-C 
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Outfall - Monitoring location - limit Set: 005 - 1 - 0 
Acidity, total (as CaC03) Alkalinity, total (as CaC03) 
Mon mg/L Mon mg/L 

Mon Pd End Date: DAILY MX DAILY MX 
02/29/2016 NODI: C NODI: C 
03/31/2016 NODI: C NODI: C 
04/30/2016 NODl:C NODI: C 
05/31/2016 NODl:C NODI: C 
06/30/2016 NODl:C NODI: C 
07/31/2016 NODl:C NODI: C 
08/31/2016 NODI: C NOD!: C 
09/30/2016 NODl:C NODI: C 
10/31/2016 NODI: C NODl:C 
11/30/2016 NODl:C NODl:C 
12/31/2016 NODl:C NODl:C 
01/31/2017 NODl:C NODl:C 
02/28/2017 NODl:C NODl:C 
03/31/2017 NODl:C NODl:C 
04/30/2017 NODl:C NODl:C 
05/31/2017 NODI: C NODl:C 
06/30/2017 NODl:C NODl:C 
07/31/2017 NODl:C NODl:C 
08/31/2017 NODl:C NODl:C 
09/30/2017 NODl:C NODl:C 
10/31/2017 NODl:C NODI: C 
11/30/2017 NODl:C NODl:C 
12/31/2017 NODl:C NODI: C 
01/31/2018 NODl:C NODI: C 
02/28/2018 NODl:C NODI: C 
03/31/2018 NODl: C NODI: C 
04/30/2018 NODl:C NODI: C 
05/31/2018 NODl:C NODI: C 
06/30/2018 NODl:C NODI: C 
07/31/2018 NODl:C NODI: C 
08/31/2018 NODl:C NODI: C 
09/30/2018 NODl:C NODI: C 
10/31/2018 NODl:C NODI: C 
11/30/2018 NODl:C NODI: C 
12/31/2018 NODl: C NODI: C 
01/31/2019 NODI: C NODI: C 
02/28/2019 NODl:C NODI: C 
03/31/2019 NODI: C NODI: C 
04/30/2019 < 10 64 
05/31/2019 NODI: C NODI: C 
06/30/2019 NODl:C NODI: C 
07/31/2019 NODl: C NODI: C 
08/31/2019 NODl:C NODI: C 
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09/30/2019 NODI: C NODl:C 

Outfall - Monitoring location - limit Set: 005 -1- P 
Solids, settleable pH 
.5 ml/l 6SU 

Mon Pd End Date: QRTR MAX QRTR MIN 

03/31/2016 .5 6.8 

06/30/2016 <.25 6.8 

09/30/2016 <.25 6.9 

12/31/2016 NODl:C NODI: C 

03/31/2017 <.25 7.9 

06/30/2017 <.25 7.3 

09/30/2017 <.25 8.4 
12/31/2017 <.25 7.9 

03/31/2018 <.25 7.6 

06/30/2018 .25 7.6 

09/30/2018 NODl:C NODl:C 

12/31/2018 .25 6.7 

03/31/2019 .25 >=7.3 

06/30/2019 .25 7.4 

09/30/2019 <.25 8.1 

Outfall - Monitoring location - limit Set: 006 - 1 - 0 
Acidity, total (as CaC03) Alkalinity, total (as CaC03) 

Mon mg/l Mon mg/L 

Mon Pd End Date: DAILY MX DAILY MX 

02/29/2016 NODl:C NODI: C 

03/31/2016 < 10 380 

04/30/2016 NODl:C NODl: C 

05/31/2016 NODI: C NODl:C 

06/30/2016 NODl:C NODl:C 

07/31/2016 NODl:C NODl:C 

08/31/2016 NODl:C NODl:C 

09/30/2016 NODl:C NODl:C 

10/31/2016 NODl:C NODl:C 

11/30/2016 NODl:C NODl:C 

12/31/2016 NODl:C NODl:C 

01/31/2017 NODl: C NODl:C 

02/28/2017 NODl:C NODl:C 

03/31/2017 NODl: C NODl:C 

04/30/2017 NOD1:C NODl:C 

05/31/2017 NODl:C NODl:C 

06/30/2017 NODl:C NODI: C 

07/31/2017 NODl:C NOOI: C 

08/31/2017 NOOl:C NODI: C 

09/30/2017 NODl:C NODI: C 

10/31/2017 NODl: C NODl: C 
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11/30/2017 NODl:C NODI: C 
12/31/2017 NODl:C NODI: C 

01/31/2018 NODl:C NODl:C 

02/28/2018 NODl:C NODI: C 

03/31/2018 NODI: C NODl:C 
04/30/2018 NODl:C NODl:C 

05/31/2018 NODI: C NODl:C 

06/30/2018 NODl:C NODl:C 
07/31/2018 NODl:C NODl:C 

08/31/2018 < 10 512 
09/30/2018 NODI: C NODl:C 

10/31/2018 NODl:C NODl:C 
11/30/2018 NOD1:C NODl:C 
12/31/2018 NODI: C NODl:C 
01/31/2019 NODI: C NODI: C 

02/28/2019 NODI: C NODl:C 

03/31/2019 NODl:C NODl:C 

04/30/2019 NODI: C NODl:C 
05/31/2019 NODl:C NODl:C 
06/30/2019 NODl:C NODl:C 

07/31/2019 NODl:C NODl:C 
08/31/2019 NODl:C NODl:C 

09/30/2019 NODl:C NODl:C 

Outfall - Monitoring Location - Limit Set: 006 - 1 - P 

Solids, settleable pH 

.5 ml/L 6SU 
Mon Pd End Date: QRTR MAX QRTR MIN 
03/31/2016 <.25 6.9 
06/30/2016 <.25 7.7 

09/30/2016 <.25 6.9 
12/31/2016 <.25 7.1 

03/31/2017 <.25 7.8 

06/30/2017 <.25 7.7 

09/30/2017 <.25 7.7 

12/31/2017 NODl:C NODI: C 
03/31/2018 <.25 8 

06/30/2018 .25 7.5 
09/30/2018 .25 7.7 
12/31/2018 .25 6.9 
03/31/2019 NODI: C NODI: C 

06/30/2019 .25 8 
09/30/2019 <.25 >= 8.1 

Outfall - Monitoring Location - Limit Set: 007 - 1 - 0 

Acidity, total (as CaC03) Alkalinity, total (as CaC03) 
Mon mg/L Mon mg/L 
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Mon Pd End Date: DAILY MX DAILY MX 

02/29/2016 NODl:C NODl:C 

03/31/2016 < 10 496 
04/30/2016 < 10 228 
05/31/2016 < 10 276 
06/30/2016 NODl:C NODI: C 

07/31/2016 NODl:C NODl:C 

08/31/2016 NODl:C NODI: C 

09/30/2016 NODl:C NODI: C 

10/31/2016 NODl:C NODl:C 

11/30/2016 NODI: C NODl:C 

12/31/2016 NODl:C NODI: C 

01/31/2017 NODl:C NODl:C 

02/28/2017 NODl:C NODl:C 

03/31/2017 NODl:C NODI: C 

04/30/2017 NODl:C NODl:C 

05/31/2017 NODI: C NODl:C 

06/30/2017 NODI: C NODl:C 

07/31/2017 NODl:C NODl:C 

08/31/2017 NODl:C NODl:C 

09/30/2017 NODl:C NODl:C 

10/31/2017 NODI: C NODl:C 

11/30/2017 NODl:C NODl:C 

12/31/2017 NODl:C NODl:C 

01/31/2018 NODl:C NODl:C 

02/28/2018 NODl:C NODl:C 

03/31/2018 NODl:C NODI: C 

04/30/2018 NODl: C NODl:C 

05/31/2018 NODl:C NODl:C 

06/30/2018 NODl:C NODl:C 

07/31/2018 NODl:C NODl:C 

08/31/2018 NODl:C NODI: C 

09/30/2018 NODl:C NODI: C 

10/31/2018 NODI: C NODI: C 

11/30/2018 NODI: C NODI: C 

12/31/2018 NODI: C NODI: C 

01/31/2019 NODI: C NODI: C 

02/28/2019 NODl:C NODI: C 

03/31/2019 NODI: C NODl: C 

04/30/2019 NODl:C NOOl:C 

05/31/2019 NODl:C NODl: C 

06/30/2019 NODl:C NODl: C 

07/31/2019 NOOl: C NODI: C 

08/31/2019 NODl: C NODl: C 

09/30/2019 NODI: C NODl:C 

Outfall - Monitoring Location - Limit Set: 007 - 1 - P 
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Solids, settleable pH 

.5 mL/L 6SU 
Mon Pd End Date: QRTR MAX QRTR MIN 
03/31/2016 NODl:C NODl:C 
06/30/2016 .25 6.8 
09/30/2016 <.25 3.3 
12/31/2016 NODl:C NODl:C 
03/31/2017 NODl:C NODl:C 
06/30/2017 <.25 3.3 
09/30/2017 NODl:C NODI: C 
12/31/2017 <.25 5.6 
03/31/2018 <.25 3.3 
06/30/2018 .25 6.7 
09/30/2018 .25 7.5 
12/31/2018 NODl:C NODI: C 
03/31/2019 NODl:C NODI: C 
06/30/2019 NODl:C NODI: C 
09/30/2019 NODl:C NODI: C 

Outfall - Monitoring Location - Limit Set: 008 - 1 - 0 

Acidity, total (as CaC03) Alkal inity, total (as CaC03} 
Mon mg/L Mon mg/L 

Mon Pd End Date: DAILY MX DAILY MX 
02/29/2016 NODl:C NOOl:C 
03/31/2016 NODl:C NODl:C 
04/30/2016 NODl:C NODl:C 
05/31/2016 NODl:C NOOl:C 
06/30/2016 NOOl:C NODl:C 
07/31/2016 NOOl:C NODI: C 
08/31/2016 NODl:C NODl:C 
09/30/2016 NODl:C NODI: C 
10/31/2016 NODl:C NODl:C 
11/30/2016 NODl: C NODI: C 
12/31/2016 NODl:C NODl:C 
01/31/2017 NODl: C NODl:C 
02/28/2017 NODl:C NODl:C 
03/31/2017 NODl:C NODl:C 
04/30/2017 NODI: C NODl:C 
05/31/2017 NODI: C NODI: C 
06/30/2017 NODI: C NODl:C 
07/31/2017 NODI: C NODI: C 
08/31/2017 NODI: C NODl:C 
09/30/2017 NODI: C NODI: C 
10/31/2017 NODl:C NODl:C 
11/30/2017 NODI: C NODl:C 
12/31/2017 NODI: C NODl:C 
01/31/2018 NODI: C NODl:C 
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02/28/2018 NODl:C NODl:C 

03/31/2018 NODl:C NODl:C 

04/30/2018 NODl:C NODl:C 

05/31/2018 NODl:C NODl:C 

06/30/2018 NODl:C NODI: C 

07/31/2018 NODI: C NODI: C 

08/31/2018 NODl:C NODI: C 

09/30/2018 NODI: C NODl:C 

10/31/2018 NODl:C NODI: C 

11/30/2018 NODl:C NODI: C 

12/31/2018 NODl:C NODl:C 

01/31/2019 NODl:C NODl:C 

02/28/2019 NODl:C NODl:C 

03/31/2019 NODl:C NODl:C 

04/30/2019 NODI: C NODI: C 

05/31/2019 NODl:C NODI: C 

06/30/2019 NODI: C NODl:C 

07/31/2019 NODl:C NODl:C 

08/31/2019 NODl:C NODl:C 

09/30/2019 NODl:C NODI: C 

Outfall - Monitoring Location - Limit Set: 008 - 1- P 
Solids, settleable pH 

.5 ml/L 6SU 

Mon Pd End Date: QRTRMAX QRTRMIN 

03/31/2016 NODI: C NODl:C 

06/30/2016 <.25 6.7 

09/30/2016 <.25 3.3 

12/31/2016 NOD1:C NODl:C 

03/31/2017 NODl:C NODI: C 

06/30/2017 <.25 3.4 

09/30/2017 NODl:C NODI: C 

12/31/2017 <.25 5.8 

03/31/2018 NODI: C NODl:C 

06/30/2018 NODl:C NODI: C 

09/30/2018 NOOl:C NODI: C 

12/31/2018 NODl:C NODl:C 

03/31/2019 NODI: C NODl:C 

06/30/2019 NOD1:C NODl:C 

09/30/2019 NODl:C NODl:C 
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Chloride (as Cl) Chloride (as Cl) Chloride (as Cl) 

500 mg/L Mon mg/L Mon mg/L 
DAILY MX 30DAAVG MOMIN 

NODI: C NODl:C NODl:C 
NODI: C NODl:C NODI: C 
NODI: C NODI: C NODl:C 
NODI: C NODl:C NODI: C 
NODI: C NODI: C NODI: C 
NODl:C NODl:C NODI: C 
NODl:C NODI: C NODI: C 
NODl:C NODl:C NODI: C 
NODl:C NODl:C NODI: C 

NODl:C NODl:C NODI: C 
NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 
NODI: C NODI: C NODl:C 

NODl:C NODl:C NODl:C 
NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 
NODI: C NODl:C NODl: C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 
NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 
NODI: C NODl: C NODl:C 

NODl:C NODI: C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
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NODI: C 

28 

NODl:C 

32 

NODl:C 

NODl:C 

NODI: C 

pH 
9 SU 

QRTRMAX 

7.3 

7.4 
NODI: C 

NODl:C 

NODI: C 

7.5 

NODl:C 

NODl:C 

6.9 

NODI: C 

NODl:C 

NODl:C 

<= 7.2 

7.4 
NODl:C 

Chloride (as Cl) 

500 mg/L 

DAILY MX 

NODl:C 

3500 

3600 

NODl:C 

2950 

NODl:C 

NODl: C 

NODl:C 

NODI: C 

NOD!: C 

NODI: C 

NODl: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C NODl:C 

28 28 

NODl:C NODI: C 

32 32 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODI: C 

Chloride (as Cl) Chloride (as Cl) 

Mon mg/L Mon mg/L 

30DAAVG MOMIN 

NODl:C NODI: C 

2670 1840 

1638.67 246 

NODl:C NODl:C 

2950 2950 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODI: C NODl:C 

NODI: C NODI: C 

NODI: C NODI: C 

NODl:C NODI: C 

NODl: C NODl:C 

NODl:C NODl: C 

NODl:C NODl:C 
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2333 
NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

62 
NODl:C 

690 
NODl:C 

NODl:C 

NODl:C 

pH 

9 SU 
QRTR MAX 
6.7 
8.3 
8.1 
8.1 
8.2 
8.1 
8.2 
8.3 
8.2 
8.1 
NODl:C 

NODl: C 

NODl:C 

2333 2333 
NODl:C NODl:C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODI: C NODI: C 

NODl:C NODI: C 

NODI: C NODI: C 

NODI: C NODI: C 

NODl:C NODI: C 

62 62 
NODl:C NODl:C 

690 690 
NODl:C NODl:C 

NODl:C NODI: C 

NODl:C NODl:C 
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8.2 
8 

Chloride (as Cl) 

500 mg/L 

DAILY MX 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NOOl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NOOl:C 

NODl:C 

NODl:C 

Chloride (as Cl) 

Mon mg/L 

30DAAVG 
NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

Chloride (as Cl) 

Mon mg/L 

MOMIN 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 
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NODl:C 

NODl:C 

NODl:C 

NODl:C 

pH 
9 SU 

QRTRMAX 

7 

NODl:C 

7.1 
NODl:C 

NODl:C 

7.6 
NODl:C 

NODl:C 

7.4 
7.4 
NODl:C 

NODl:C 

<=7.5 
7.5 
NODl:C 

Chloride (as Cl) 

500 mg/L 

DAILY MX 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

50 
NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl: C 

NODl:C 

NODl:C 

NODl : C 

NODI: C NODI: C 

NODl:C NODI: C 

NODI: C NODI: C 

NODl:C NODI: C 

Chloride (as Cl) Chloride (as Cl) 

Mon mg/L Mon mg/L 

30DAAVG MOMIN 

NODI: C NODI: C 

NODI: C NODI: C 

NODI: C NODl:C 

NODI: C NODl:C 

29 12 
NODI: C NODl:C 

NODI: C NODl:C 

NODl:C NODl: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl: C NODI: C 

NODI: C NODI: C 

NODI: C NODI: C 

NODl: C NODI: C 

NOD1:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 
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NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

16 
NODl:C 

NODl:C 
NODl:C 

NODI: C 

NODI: C 

pH 

9 SU 

QRTRMAX 
8 
NODI: C 

7.4 
NODl:C 

NODI: C 

7.9 
NODl:C 

7.7 
7.7 
7.7 
7.2 
NODl:C 

<=8.1 
8.2 
NODl:C 

NODl:C NODl:C 

NODI: C NODl:C 

NODl:C NODl:C 

NODI: C NODl:C 

NODI: C NODl:C 

NODl:C NODI: C 

NODI: C NODI: C 

NODI: C NODl:C 

NODI: C NODl:C 

NODI: C NODl:C 

NODI: C NODl:C 

NODl:C NODI: C 

NODl:C NODl:C 

NODI: C NODl:C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODI: C NODl:C 

16 16 
NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODI: C NODl:C 

NODl:C NODI: C 
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Chloride (as Cl) Chloride (as Cl) Chloride (as Cl) 

500mg/L Mon mg/L Mon mg/L 
DAILY MX 30DAAVG MOMIN 

NODI: C NODI: C NODI: C 

NODI: C NODl:C NOD!: C 

NODI: C NOOl:C NODI: C 

NODI: C NOOl:C NODI: C 

NODI: C NOOl:C NODl:C 

NODI: C NOOl:C NOOl:C 

NODI: C NOOl:C NODl:C 

NODI: C NOOl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NOOl:C NODl:C 
NODI: C NODl:C NODl:C 

NODI: C NOOl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODI: C NODl:C 
NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 
NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NOOl:C 
NODI: C NODl:C NODl:C 
NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl: C 

NODI: C NODl: C NODl: C 

NODI: C NODl:C NODl: C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NOD!: C 

NODI: C NODI: C NODI: C 
NODI: C NODl:C NOD!: C 

10 < 10 < 10 
NODI: C NODI: C NODI: C 

NODI: C NODl:C NOOI: C 

NODI: C NODl:C NODI: C 

NODl: C NODl:C NODI: C 
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NODI: C 

pH 

9SU 

QRTRMAX 

6.8 
7.3 
6.9 
NODl:C 

7.9 
8.2 
8.4 
7.9 
7.6 
7.6 
NODl:C 

6.7 
<= 7.5 
7.9 
8.1 

Chloride (as Cl) 

500 mg/L 

DAILY MX 

NODl:C 

2300 

NODl:C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NOOl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C NODI: C 

Chloride (as Cl) Chloride (as Cl) 

Mon mg/L Mon mg/L 

30DAAVG MOMIN 

NODl:C NODl:C 

2300 2300 

NODl:C NODl:C 

NODI: C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODt: C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NOOl:C NODl: C 

NODl:C NODl: C 

NOOl:C NODl: C 

NODl:C NODl:C 

NOD1:C NODl:C 

NODl:C NODl: C 

NODI: C NODl: C 
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NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

1600 
NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

pH 

9 SU 
QRTR MAX 

6.9 
8.7 
7.8 
7.9 
7.8 
7.7 
7.7 
NODl:C 

8.1 
8.4 
8.4 
8.4 
NODl:C 

8.4 
<= 8.3 

Chloride (as Cl) 

500 mg/L 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

1600 
NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

Chloride (as Cl) 

Mon mg/L 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

1600 
NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

Chloride (as Cl) 
Mon mg/L 
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DAILY MX 30DAAVG MOMIN 

NODl:C NODl:C NODl:C 

2450 2450 2450 

930 930 930 

3050 3050 3050 

NODl:C NODl:C NODl:C 

NODI: C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODt:C 

NODI: C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl: C NODI: C 

NODI: C NODl:C NODI: C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODl: C NODI: C NODl: C 
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pH 
9SU 

QRTR MAX 

NODl:C 

8.3 
3.3 

NODl:C 

NODl:C 

3.3 
NODl:C 

5.6 
7.6 
6.7 
7.5 
NODl:C 

NODI: C 

NODl:C 

NODl:C 

Chloride (as Cl) 

500 mg/l 

DAILY MX 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

Chloride (as Cl) Chloride (as Cl) 

Mon mg/L Mon mg/L 

30DAAVG MOMIN 
NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODl:C 

NODl:C NODl:C 
NODl:C NODl:C 

NODI: C NODl:C 

NODl:C NODl:C 

NODl:C NODl: C 

NODl:C NODl:C 

NODl:C NODl: C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODI: C 

NODl:C NODl:C 

NODl:C NODt: C 

NODl:C NODl:C 

NODI: C NODl:C 

NODI: C NODl:C 



R05044

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

pH 

9 SU 
QRTRMAX 

NODl:C 

6.7 
3.3 

NODl:C 

NODI: C 

3.4 

NODI: C 

5.8 
NODI: C 

NODI: C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C NODl:C 

NODl:C NODl:C 

NODl:C NODI: C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODI: C 

NODI: C NODI: C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODI: C NODl:C 

NODI: C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODI: C NODl:C 

NODI: C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODI: C NODl:C 



R05045

Flow, in conduit or thru treatment plant 
Mon MGD 

30DAAVG 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NOOl:C 

NOOl:C 

NOOl:C 

NODl:C 

NOOJ:C 

NODI: C 

NODl:C 

NOOl:C 

NODl:C 

NOOl:C 

NOOl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 



R05046

NODl:C 

.036 

NODl:C 

.036 

NODI: C 

NODl:C 

NODl:C 

Flow, in conduit or thru treatment plant 

Mon MGD 

30DAAVG 

NODI: C 
.432 

.252 

NODl: C 

1.44 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 



R05047

.864 
NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

.0504 
NODI: C 

.OS 

NODI: C 

NODI: C 

NODI: C 



R05048

Flow, in conduit or thru treatment plant 

MonMGD 

30DAAVG 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NO0l:C 

NO0l:C 

NO0l:C 

NODI: C 

NODI: C 

NODl:C 

NO0l:C 

NO0l:C 

NO0l:C 

NODl:C 

NODl:C 

NO0l:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl: C 

NODl:C 

NODI: C 

NODl:C 

NOOI: C 



R05049

NODl:C 

NODl:C 

NODl:C 

NODl:C 

Flow, in conduit or thru treatment plant 
Mon MGD 
300A AVG 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

.062 

NODl: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 



R05050

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

.029 
NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 



R05051

Flow, in conduit or thru treatment plant 
Mon MGD 

30DAAVG 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

.058 

NODI: C 

NODI: C 

NODI: C 

NODI: C 



R05052

NODl:C 

Flow, in conduit or thru treatment plant 

Mon MGD 

30DAAVG 

NODl: C 

.72 
NODI: C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl: C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl: C 

NODl: C 

NODl: C 

NODl:C 



R05053

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

.36 
NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

Flow, in conduit or thru treatment plant 
Mon MGD 



R05054

30DAAVG 

NODl:C 

1.332 

1.728 
.576 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl : C 

NODl:C 

NODl : C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C --~-... 
NODl: C 

NODl:C 

NODl: C 

NODl:C 

NODl:C 



R05055

Flow, in conduit or thru treatment plant 
Mon MGD 

30DAAVG 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 



R05056

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 



R05057

Flow, in conduit or thru treatment plant 
Mon MGD 

DAILY MX 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 
NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

Iron, total (as Fe) 

3 mg/L 

30DAAVG 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 
NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 



R05058

NODl:C 

.036 

NODl:C 

.036 
NODI: C 

NODl:C 

NODl:C 

Flow, in conduit or thru treatment plant 

Mon MGD 
DAILY MX 

NODl:C 

.504 

.432 
NODl:C 

1.44 

NODl:C 

NODl:C 

NODl:C 

NODl: C 

NODI: ~ 
NODl:C 

NODl:C 

NODl: C 

NODI: C 

NODl:C 

NODl:C 

2.495 
NODl:C 

1.015 
NODl:C 

NODl:C 

NODl:C 

Iron, total (as Fe) 

3 mg/L 
30DAAVG 
NODI: C 

.816 

.0318 
NODI: C 

.726 
NODl:C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl: C 

NODl:C 

NODI: C 

NODl: C 

NODl: C 



R05059

.684 .52 
NODI: C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 
NODI: C NODl:C 

NODl:C NODl:C 
NODI: C NODl:C 

NODl:C NODl:C 
NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 
NODl:C NODl:C 

NODl:C NODl:C 
NODI: C NODl:C 

NODl:C NODl:C 
NODl:C NODl:C 
NODl:C NODl:C 
NODl:C NODl:C 

NODl:C NODI: C 

.0504 1.49 
NODl:C NODI: C 
.OS .181 
NODl:C NODl:C 
NODI: C NODl:C 

NODl:C NODl:C 



R05060

Flow, in conduit or thru treatment plant 

Mon MGD 

DAILY MX 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NOOI: C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NOOl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

Iron, total (as Fe) 

3mg/L 

30DAAVG 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NOOl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl: C 

NODl:C 

NOOl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NOOl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 



R05061

NODl:C 

NODl:C 

NODl:C 

NODI: C 

Flow, in conduit or thru treatment plant 

Mon MGD 

DAILY MX 
NODI: C 

NODl:C 

NODI: C 

NODl:C 

.072 
NODl:C 

NOOl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 
NODl:C 

NODl: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NOOl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

Iron, total (as Fe) 

3 mg/l 

30DA AVG 
NODl:C 

NODl:C 

NODl:C 

NODl:C 

.561 

NODI: C 

NODl:C 

NOOl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 



R05062

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODI: C 

NODl:C NODl:C 

NODI: C NODI: C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODI: C NODI: C 

NODI: C NODl:C 

NODI: C NODl:C 

NODI: C NODl:C 

NODI: C NODl:C 

NODI: C NODI: C 

NODI: C NODl:C 

NODI: C NOOl:C 

NODI: C NODl:C 

NODI: C NODI: C 

NODI: C NODl:C 

.029 .88 
NOOI: C NODl:C 

NODI: C NODl:C 

NODI: C NODl:C 

NOOI: C NODl:C 

NODI: C NODI: C 



R05063

Flow, in conduit or thru treatment plant 

Mon MGD 
DAILY MX 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 
NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

.058 
NODl:C 

NODl:C 

NODl:C 

NODl:C 

Iron, total (as Fe) 
3 mg/l 

30DAAVG 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NOD!: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

2.129 
NODl:C 

NODl: C 

NODl:C 

NODI: C 



R05064

NOOI: C 

Flow, in conduit or thru treatment plant 

MonMGO 

DAILY MX 

NODl:C 

.72 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NOOl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

Iron, total (as Fe) 

3 mg/L 
30DAAVG 

NODl:C 

.07 

NODl:C 

NODI: C 

NODI: C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NOOl:C 

NOOl:C 

NODl:C 

NODI: C 

NODl: C 

NODl:C 

NODl: C 

NODI: C 

NODl:C 



R05065

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

.36 
NODl:C 

NODl:C 

NOOl:C 

NODl:C 

NOOl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

Flow, in conduit or thru treatment plant 

Mon MGD 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

1.119 
NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 
NODl:C 

NODl:C 

Iron, t otal (as Fe) 

3 mg/L 



R05066

DAILY MX 30DAAVG 

NODl:C NODl:C 

1.656 .46 

1.728 .356 

.576 .149 
NODI: C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODI: C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODI: C NODl:C 

NODI: C NODl:C 

NODl:C NODl:C 

NODl:C NODI: C 

NODl:C NODl:C 

NODI: C NODl:C 

NODI: C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODI: C 

NODl:C NODl:C 

NODl:C NODl:C 

NODI: C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODI: C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODI: C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODI: C 



R05067

Flow, in conduit or thru treatment plant 
Mon MGD 

DAILY MX 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

Iron, total (as Fe) 

3 mg/L 

30DAAVG 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 
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NODl:C NODl:C 

NODl:C NODI: C 

NODI: C NODl:C 

NODl:C NODl:C 

NOOl:C NODl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODI: C NODl:C 

NODl:C NODl:C 

NOOl:C NODl:C 

NODl:C NODI: C 

NODl:C NODl:C 

NODl:C NODI: C 

NODI: C NOOl:C 

NODl:C NODl:C 

NODl:C NODl:C 

NODl:C NODI: C 

NOOl:C NODl:C 

NODI: C NODI: C 

NODI: C NODl:C 
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Iron, total (as Fe) Iron, total (as Fe) Solids, total suspended 
6 mg/L Mon mg/L 35 mg/L 
DAILY MX MOMIN 30DAAVG 

NODl:C NODl:C NODI: C 
NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 
NODI: C NODl:C NODl:C 

NODl:C NODI: C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODI: C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
NODI: C NODl:C NODI: C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODI: C 
NODI: C NODI: C NODl:C 

NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 

NODl:C NODI: C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODl:C 

NODl:C NODI: C NODI: C 
NODl:C NODI: C NODl:C 

NODl:C NODI: C NODI: C 
NODl:C NODI: C NODl:C 

NODl:C NODI: C NODI: C 
NODl:C NODI: C NODl:C 

NODl:C NODI: C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODl:C 
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NODI: C NODl:C NODl:C 

2.495 2.495 <5 

NODI: C NODI: C NODl:C 

1.015 1.015 12 

NODI: C NODI: C NODl:C 

NODI: C NODI: C NODl:C 

NODI: C NODl:C NODl:C 

Iron, total (as Fe) Iron, total (as Fe) Solids, total suspended 

6 mg/l Mon mg/l 35 mg/l 
DAILY MX MOMIN 30DAAVG 

NODl:C NODl:C NODl:C 

1.155 .476 30.5 

.548 .031 9.67 

NODl: C NODI: C NODl:C 

.726 .726 23 

NODl: C NODI: C NODl: C 

NODl:C NODl:C NODl: C 

NODl:C NODl: C NODl: C 

NODl: C NODI: C NODI: C 

NODl:C NODI: C NODI: C 

NODl: C NODl:C NODl: C 

NODl:C NODI: C NODl:C 

NODl:C NODl: C NODl:C 

NODl : C NODl:C NODl:C 

NODl:C NODl:C NODl: C 
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.52 .52 9 
NODI: C NODl:C NODI: C 
NODl:C NODI: C NODI: C 

NODl:C NODI: C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODI: C NODl:C 
NODI: C NODl:C NODI: C 
NODl:C NODI: C NODl:C 
NODI: C NODI: C NODI: C 
NODl:C NODI: C NODl:C 

NODI: C NODI: C NODl:C 
NODl:C NODI: C NODl:C 

NODl:C NODI: C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODI: C NODl:C NODI: C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODI: C 
NODl:C NODl:C NODl:C 
NODl: C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
1.49 1.49 14 
NODl:C NODl:C NODl:C 
.181 .181 11 

NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 
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Iron, total (as Fe) Iron, total (as Fe) Solids, total suspended 

6 mg/L Mon mg/L 35 mg/L 

DAILY MX MOMIN 30DAAVG 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NOOl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODI: C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NOOl:C NODl:C NODt:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NOOl:C NODl:C NODl:C 

NOOl:C NODl:C NODl:C 

NODI: C NODl:C NODI: C 

NODl:C NODI: C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl : C NODl:C NODl:C 

NODl:C NOOI: C NODl:C 

NODl:C NODI: C NODI: C 

NODl:C NODI: C NODl:C 



R05073

NODl:C 

NODl:C 

NODl:C 

NODI: C 

Iron, total (as Fe) 

6 mg/L 

DAILY MX 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

1.036 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 

Iron, total (as Fe) 

Mon mg/L 

MOMIN 

NODI: C 

NODl:C 

NODI: C 

NODI: C 

.265 

NODl:C 

NODl:C 

NODl:C 

NODl:C 
NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

Solids, total suspended 

35 mg/L 

30DAAVG 

NODI: C 

NODI: C 

NODI: C 

NOD!: C 

23 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 
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NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODI: C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODI: C 

NODl:C NODI: C NODI: C 

NODl:C NODI: C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NOD1:C 

.88 .88 <5 

NODI: C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 



R05075

Iron, total (as Fe) Iron, total (as Fe) Solids, total suspended 

6 mg/L Mon mg/L 35 mg/L 

DAILY MX MOMIN 30DAAVG 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl :C 

NODI: C NODl:C NODl:C 

NODI: C NODI: C NODI: C 

NODI: C NODl:C NODI: C 

NODI: C NODI: C NODI: C 
NODI: C NODl:C NODI: C 

NODI: C NODI: C NODI: C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODI: C 

NODI: C NODI: C NODI: C 
NODI: C NODl:C NODI: C 

NODI: C NODI: C NODI: C 

NODI: C NODI: C NODI: C 

NODl:C NODI: C NODI: C 

NODl: C NODI: C NODI: C 
NODI: C NODI: C NODI: C 

NODI: C NODI: C NODI: C 
NODI: C NODl:C NODI: C 

NODI: C NODI: C NODI: C 

NODI: C NODI: C NODI: C 

NODI: C NODl: C NODI: C 

NODI: C NODI: C NODI: C 

NODI: C NODl: C NODI: C 
2.776 1.812 24 
NODI: C NODI: C NODl :C 
NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
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NODl:C NODl:C NODl:C 

Iron, total (as Fe) Iron, total (as Fe) Manganese, total (as Mn) 

6 mg/L Mon mg/L 1 mg/L 

DAILY MX MOMIN DAILY MX 

NODl:C NODl:C NODl:C 

.07 .07 .074 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODI: C NODl: C 

NODl:C NODI: C NODl:C 

NODI: C NODI: C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl: C NODI: C 

NODI: C NODI: C NODI: C 

NODI: C NODI: C NODl:C 

NODI: C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NOD1:C 

NODl: C NODl:C NODl;C 

NODl:C NODl: C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODI: C NODI: C 

NODl:C NODl:C NODl:C 
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NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

1.119 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

Iron, total (as Fe) 

6 mg/L 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

1.119 
NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

Iron, total (as Fe) 

Mon mg/L 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 

.144 
NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

Manganese, totat (as Mn) 

1 mg/L 
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DAILY MX MOMIN DAILY MX 

NODl:C NODI: C NODl:C 

.46 .46 .129 

.356 .356 .959 

.149 .149 .152 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl: C NODI: C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODI: C 

NODI: C NODI: C NODI: C 

NODI: C NODl:C NODl:C 

NODl:C NODI: C NODI: C 

NODI: C NODI: C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODI: C NODI: C NODl: C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl: C NODI: C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODI: C 
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Iron, total (as Fe) Iron, total (as Fe) Manganese, total (as Mn) 
6 mg/L Mon mg/L 1 mg/L 
DAILY MX MOMIN DAILY MX 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 
NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 
NODl:C NOOl:C NODl:C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODI: C 
NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 

NODl:C NODI: C NOOl:C 
NODI: C NODI: C NODl:C 
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NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODI: C NODI: C 

NODl:C NODI: C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODI: C NODI: C NODl:C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODl:C 

NODI: C NODI: C NODl:C 

NODI: C NODl:C NODl:C 
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---- ---- ---

Solids, total suspended Solids, total suspended Sulfate, total (as S04) 
70 mg/L Mon mg/L 500 mg/L 
DAILY MX MOMIN DAILY MX 
NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 
NODl:C NODI: C NODt:C 

NODl:C NODl:C NODl:C 
NODI: C NODI: C NODl:C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODI: C 
NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl : C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 
NODI: C NODl:C NODI: C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODI: C 
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NODl:C NODI: C NODl:C 

<5 <5 84 

NODl:C NODl:C NODl:C 

12 12 100 
NODl:C NODl:C NODl:C 

NODJ:C NODI: C NODl:C 

NODl:C NODI: C NODl:C 

Solids, total suspended Solids, total suspended Sulfate, total (as S04) 

70 mg/l Mon mg/l 500 mg/l 
DAILY MX MOMIN DAILY MX 

NODl:C NODI: C NODl:C 

45 16 2200 
13 5 2650 
NODl:C NODl:C NODl:C 

23 23 2080 
NODl:C NODI: C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl: C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODI: C NODI: C 

NODI: C NODI: C NODI: C 

NODl:C NODI: C NODI: C 

NODl:C NODl:C NODl:C 
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9 9 2349 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 

NODI: C NODl:C NODl:C 
NODI: C NODl:C NODl: C 

NODl:C NODl:C NODl: C 
NODl:C NODl:C NODl: C 
NODI: C NODI: C NODl: C 
NODl:C NODl:C NODl: C 
NODl:C NODI: C NODl: C 
NODl:C NODl:C NODl: C 
NODl:C NODI: C NODl: C 

NODl:C NODl:C NODl: C 
NODl:C NODl:C NODl: C 

NODl:C NODl:C NODl: C 
NODl:C NODl:C NODl: C 

NODl:C NODI: C NODl:C 
NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl :C 

NODl:C NODl: C NODl:C 
NODl: C NODl:C NODI: C 

14 14 155 
NODI: C NODl: C NODl:C 

11 11 1040 
NODl:C NODl:C NODI: C 
NODl:C NODI: C NODI: C 
NODl:C NODl:C NODI: C 
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Solids, total suspended Solids, total suspended Sulfate, total (as S04) 

70 mg/L Mon mg/L 500 mg/L 

DAILY MX MOMIN DAILY MX 

NOOI: C NODI: C NODI: C 

NOOl:C NODl:C NODl:C 

NODl:C NOOl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NOOl:C NODl:C 

NOOI: C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODl:C NOOl:C 

NODl:C NODl:C NODl:C 

NOOI: C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NOOl:C NODl:C 

NODl:C NODl:C NODl:C 

NOOl:C NODl:C NOOl:C 

NODl:C NOOl:C NOOl:C 

NODl:C NODI: C NODI: C 

NODl:C NODl:C NODI: C 

NODl:C NOOl:C NODI: C 

NODI: C NOOI: C NODl:C 

NODl:C NOOl:C NOOl:C 

NODl:C NOOI: C NODl:C 

NODI: C NODI: C NODI: C 

NODI: C NODI: C NODl:C 

NODl: C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NOOl:C NODI: C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl: C NOD1:C NODl:C 

NODl:C NOOl:C NODl:C 

N001:C NODI: C NODl:C 

NOOl:C NODI: C NODl:C 

NODl:C NODl:C NOOl:C 

NODl:C NODl:C NOOl:C 

NODl:C NODl:C NODl:C 



R05085

NODl:C NODl:C NODI: C 
NODI: C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODl:C NOOl:C 

Solids, total suspended Solids, total suspended Sulfate, total (as 504) 
70 mg/L Mon mg/l 500 mg/l 
DAILY MX MOMIN DAILY MX 
NODl:C NODI: C NODI: C 
NODl:C NODI: C NODI: C 
NODl:C NODI: C NODI: C 
NODI: C NODl:C NODl:C 
31 18 93 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl : C NODl:C 
NODl:C NODl:C NODl:C 



R05086

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODI: C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NOD1:C 

NODl:C NODI: C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODI: C NODI: C 

NODl:C NODI: C NODI: C 

<5 <5 54 

NODl:C NOD!: C NODI: C 

NODl:C NODl: C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODl:C NODl:C 



R05087

Solids, total suspended Solids, total suspended Sulfate, total (as S04) 
70 mg/L Mon mg/L 500 mg/L 
DAILY MX MOMIN DAILY MX 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODI: C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODI: C 
NODI: C NODI: C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODI: C NODI: C 
NODl:C NODl:C NODl:C 
NODl:C NODI: C NODI: C 
NODl:C NODl:C NODl:C 
NODl:C NODI: C NODl:C 
NODI: C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODI: C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODI: C 
NODI: C NODI: C NODl:C 
NODl:C NOD!: C NODl:C 
NODI: C NODI: C NODl:C 
NOD!: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODI: C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODI: C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 
NODl:C NODl:C NODl:C 
30 17 84 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODI: C NODl:C NODl:C 



R05088

NOOl:C NOOl:C NODl:C 

Manganese, total (as Mn) Manganese, total (as Mn) Solids, total suspended 

Mon mg/L Mon mg/L 35 mg/L 

300AAVG MOMIN 30DAAVG 

NODI: C NOOl:C NODl:C 

.074 .074 88 
NODl:C NODI: C NODl:C 

NODl: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl: C NODl:C NODI: C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODI: C 

NODI: C NODl:C NOOl:C 

NODI: C NODl:C NODl: C 

NODl:C NODl: C NODl:C 

NODl:C NODl:C NODl: C 

NODl: C NODI : C NODl:C 

NODl: C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODI: C 

NODl:C NODl:C NODI: C 

NODI: C NODl:C NODI: C 



R05089

NODl:C 

NODl:C 

NODJ:C 

NODJ:C 

NODl:C 

NODl:C 

NODJ: C 

NODI: C 

NODI: C 

.144 
NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODJ:C 

NODl:C 

NODl:C 

NODl:C 

NODJ:C 

NODJ:C 

NODJ:C 

NODJ:C 

NODl:C 

Manganese, total (as Mn) 

Mon mg/l 

NODI: C 

NODJ: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

.144 
NODJ:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl: C 

NODl:C 

NODI: C 

Manganese, total (as Mn) 

Mon mg/l 

NODl:C 

NODJ: C 

NODl:C 

NODJ:C 

NODJ:C 

NODJ:C 

NODl:C 

NODl:C 

NODl:C 

<.25 
NODl:C 

NODJ:C 

NODJ:C 

NODl:C 

NODJ:C 

NODl:C 

NODJ:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl: C 

NODl: C 

Solids, total suspended 
35 mg/L 



R05090

30DAAVG MOMIN 30DAAVG 

NODl:C NODl:C NODI: C 

.129 .129 43 

.959 .959 27 

.152 .152 34 

NODI: C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl: C 

NODl:C NODI: C NODl: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODI: C NODI: C NODl:C 

NODI: C NODI: C NODl:C 

NODl:C NODl:C NODl : C 

NODl:C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NOOl: C NODI: C 

NODl:C NODl:C NODI: C 

NODl:C NODI: C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODl:C NODI: C 

NODI: C NODl:C NODI: C 

NODl:C NODl:C NODI: C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODI: C 

NODl: C NODl:C NODI: C 

NODl:C NODI: C NODI: C 

NODl: C NODI: C NODl:C 

NODl:C NODI: C NODl: C 

NODl:C NODl:C NODl: C 

NODl:C NODI: C NODl:C 

NODI: C NODl:C NODl: C 

NODl:C NODl: C NODl: C 

NODl:C NODl: C NODl:C 

NODl: C NODl: C NODI: C 

NODl:C NODl: C NOD!: C 

NODl:C NODl:C NODI: C 

NODl: C NODl:C NODl:C 

NODl:C NODl:C NODI: C 



R05091

Manganese, total (as Mn) Manganese, total (as Mn) Solids, total suspended 
Mon mg/L Mon mg/L 35 mg/L 
30DAAVG MOMIN 30DAAVG 
NODI: C NODl:C NODl: C 
NODI: C NODI: C NODI: C 
NODI: C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
NODl: C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODI: C NODI: C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODI: C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODl: C NODl:C 
NODl:C NODl:C NODl:C 
NODI: C NODI: C NODl:C 
NODI: C NODl: C NODl:C 
NODI: C NODI: C NODI: C 
NODI: C NODI: C NODI: C 
NODI: C NODI: C NODl:C 
NODl:C NODI: C NODI: C 
NODl:C NODI: C NODI: C 
NODl:C NODI: C NODI: C 



R05092

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODI: C 

NODI: C NODI: C NODI: C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODI: C NODI: C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 



R05093

Sulfate, total (as SO4) Sulfate, total (as SO4) pH 
Mon mg/L Mon mg/L 6SU 

30DAAVG MOMIN MINIMUM 
NODl:C NODI: C NODl:C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl: C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl: C 
NODl:C NODl:C NODl: C 
NODl:C NODl:C NODl: C 
NODl:C NODl:C NODl:C 
NODl:C NODJ:C NODl: C 
NODI: C NODl:C NODJ:C 
NODI: C NODl:C NODJ:C 
NODI: C NODl:C NODl:C 
NODI: C NODI: C NODl:C 
NODI: C NODl:C NODl:C 
NODI: C NODI: C NODl:C 

NODI: C NODl:C NODl:C 
NODI: C NODI: C NODl:C 

NODI: C NODI: C NODl: C 
NODJ: C NODI: C NODl:C 

NODI: C NODI: C NODl: C 
NODI: C NODI: C NODI: C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 

NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 

NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODI: C 

NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl: C 

NODI: C NODI: C NODl:C 



R05094

NODl:C NODl:C NODl:C 

84 84 7.3 

NODl:C NODl:C NODl:C 

100 100 7.3 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODI: C NODl:C 

Sulfate, total (as S04) Sulfate, total (as S04) pH 

Mon mg/L Mon mg/L 6 SU 

30DAAVG MOMIN MINIMUM 

NODl:C NODI: C NODl:C 

1950 1700 737 

2100 1200 7.7 

NODl:C NODl:C NODI: C 

2080 2080 7.7 

NODl: C NODl:C NODI: C 

NODI: C NODI: C NODl: C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODI! C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl: C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl: C 

NODl:C NODl:C NODl: C 

NOOl:C NODl:C NODl:C 



R05095

2349 2349 
~ 

7.5 
NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODI: C 
NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODI: C 
NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 
NODl:C NODl:C NODI: C 

NODl:C NODl:C NODI: C 
NODI: C NODl:C NODI: C 
NODl:C NODI: C NODI: C 
NODl:C NODI: C NODI: C 
NODI: C NODI: C NODI: C 
NODI: C NODI: C NODl:C 
NODI: C NODl:C NODI: C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 

NODI: C NODI: C NODl:C 
NODI: C NODl:C NODl:C 

NODI: C NODI: C NODl:C 
155 155 7.7 
NODI: C NODI: C NODJ:C 
1040 1040 7.9 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODI: C 

NODl: C NODl:C NODl:C 



R05096

Sulfate, total (as SO4) Sulfate, total (as SO4) pH 

Mon mg/L Mon mg/L GSU 

30DAAVG MOMIN MINIMUM 

NODl:C NODl:C NODI: C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODI: C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODI: C 

NODl:C NODI: C NODI: C 

NODI: C NODl:C NODl:C 

N,ODI: C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODI: C NODI: C 

NOOl:C NODI: C NODl:C 

NODI: C NOOl:C NODl:C 

NODI: C NOOl:C NODl:C 

NODl:C NODl:C NOOl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODI: C 

NODl:C NODl:C NODI: C 

NODl:C NODI: C NODI: C 

NODl: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODt:C NODl:C NODl: C 

NODl:C NODI: C NODl:C 



R05097

NODl:C 

NODl:C 

NODI: C 

NODI: C 

Sulfate, total (as 504) 
Mon mg/l 
30DAAVG 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

92 
NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

Sulfate, total (as S04) 
Mon mg/l 
MOMIN 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

90 
NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

pH 

6SU 

MINIMUM 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

7.4 
NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 



R05098

NODI: C NODI: C NODI: C 

NODI: C NODI: C NODl:C 

NODI: C NODI: C NODl:C 

NODI: C NODI: C NODl:C 

NODI: C NODl:C NODI: C 

NODl:C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NOOl:C 

NODl:C NODt:C NODI: C 

NOOl:C NODl:C NODl:C 

NODt:C NODl:C NODI: C 

NODl:C NOOl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODI: C 

NODl:C NODl:C NODl: C 

54 54 7.5 

NODl:C NODl:C NODl:C 

NODI: C NOOl:C NODl:C 

NODI: C NODI: C NODl:C 

NODI: C NODI: C NODl:C 

NODI: C NODl:C NODl:C 



R05099

Sulfate, total (as 504) Sulfate, total (as 504) pH 

Mon mg/L Mon mg/L 6SU 
30DAAVG MOMIN MINIMUM 
NODl:C NODI: C NODI: C 
NODI: C NODI: C NODI: C 
NODl:C NODI: C NODI: C 
NODl:C NODI: C NODl:C 
NODl:C NODI: C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODI: C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODJ:C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODI: C 
NODl:C NODl:C NODI: C 
NODl:C NODI: C NODI: C 
NODl:C NODl:C NODI: C 
NODl:C NODI: C NODI: C 
NODl:C NODI: C NODI: C 
NODI: C NODI: C NODI: C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NOOl:C 
NODI: C NODl:C NODl:C 
NODI: C NOOl:C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl: C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C 
NODl:C NODl:C NODI: C 
NODl:C NODl:C NODl:C 
75 64 7.4 
NODl:C NODl:C NODI: C 
NODl:C NODl:C NODl:C 
NODl:C NODI: C NODl:C 
NODl:C NODl:C NODl:C 



R05100

NODI: C NODl:C NODl:C 

Solids, total suspended Solids, total suspended Sulfate, total (as S04) 

70 mg/L Mon mg/L 500 mg/L 

DAILY MX MOMIN DAILY MX 

NODI: C NODl:C NODl:C 

88 88 2050 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl: C NODl:C NODI: C 

NODl:C NODI: C NODI: C 

NODI: C NODI: C NODl:C 

NODl:C NOD!: C NODl: C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODI: C 

NODl: C NODl:C NODl:C 

NODl:C NODl: C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODI: C NODl: C NODl:C 

NODl:C NODl:C NODl:C 
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NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

< .25 
NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

Solids, total suspended 

70 mg/L 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

<.25 
NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

Solids, total suspended 
Mon mg/L 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

1600 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

Sulfate, total (as 504) 

500 mg/L 
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DAILY MX MOMIN DAILY MX 

NODI: C NODl:C NODl:C 

43 43 1670 
27 27 1250 
34 34 2300 
NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODI: C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODt:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODI: C NODl:C 

NODl:C NODI: C NODI: C 

NODI: C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODt:C NODI: C 

NODI: C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODI: C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODt:C NODI: C 

NODI: C NODl:C NODI: C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NOD1:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODI: C 

NOD1:C NODl:C NODI: C 

NODl:C NODI: C NODl:C 

NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl: C 

NODI: C NODl:C NODl:C 
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Solids, total suspended Solids, total suspended Sulfate, total (as S04) 
70 mg/L Mon mg/L 500 mg/L 
DAILY MX MOMIN DAILY MX 
NODl:C NODl:C NODl:C 
NODI: C NODl:C NODl:C 
NODl:C NODl:C NODl: C 
NODl: C NODl:C NODl:C 
NODl:C NODl:C NODI: C 
NODI: C NODl: C NODl: C 
NODl:C NODl:C NODl: C 
NODI: C NODl: C NODl: C 
NODl:C NODl:C NODl: C 
NODl:C NODl:C NODI: C 
NODl:C NODl:C NODI: C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODI: C 
NODI: C NODl:C NODl:C 
NODI: C NODl: C NODI: C 
NODI: C NODI: C NODl: C 
NODI: C NODI: C NODI: C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl: C 
NODI: C NODI: C NODl:C 
NODI: C NODI: C NODl:C 



R05104

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODI: C NODl:C 

NODl:C NODl:C NODl:C 

NODI: C NODl:C NOOl:C 

NODl:C NODl:C NODl:C 

NODl:C NODI: C NODI: C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C 

NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C 
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pH 

9 SU 

MAXIMUM 
NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl: C 

NODJ:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: <; 
NODI: C 

NODI: C 

NODI: C 

NODI: C 
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NODl:C 

7.3 
NODl:C 

7.3 
NODl:C 

NODl:C 

NODl:C 

pH 
9 SU 
MAXIMUM 
NODl:C 

8 

8.1 

NODI: C 

7.7 
NODI: C 

NODl: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 
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7.5 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

7.7 

NODI: C 

7.9 
NODl:C 

NODl: C 

NODI: C 
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pH 

9SU 

MAXIMUM 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NOD1: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl: C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODI: C 

NODl: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl: C 

NODI: C 
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NODl:C 

NODl:C 

NODl:C 

NODl:C 

pH 

9 SU 

MAXIMUM 
NODI: C 

NODI: C 

NODI: C 

NODI: C 

7.8 
NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 



R05110

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NO0l:C 

NODl:C 

NODl:C 

NODl:C 

7.5 
NODl:C 

NODl:C 

NODl:C 
NODl:C 

NODI: C 
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pH 

9 SU 
MAXIMUM 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODl:C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl: C · 

7.9 
NODl: C 

NODl:C 

NODl:C 

NODl:C 
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NODl:C 

Sulfate, total (as S04) Sulfate, total (as S04) pH pH 

Mon mg/L Mon mg/L 6 SU 9 SU 

30DAAVG MOMIN MINIMUM MAXIMUM 

NODl:C NODl:C NODl:C NODI: C 

2050 2050 8.4 8.4 
NODI: C NODI: C NODl:C NODI: C 

NODI: C NODI: C NODI: C NODI: C 

NODI: C NODI: C NODI: C NODl:C 

NODI: C NODl:C NODI: C NODl:C 

NODl:C NODl:C NODI: C NODl: C 

NODl:C NODl:C NODl:C NODl:C 

NODI: C NODl:C NODI: C NODI: C 

NODl:C NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C NODl:C 

NODl:C NODI: C NODl:C NODl:C 

NODI: C NODl:C NODl:C NODl:C 

NODl:C NODI: C NODI: C NODI: C 

NODI: C NODl:C NODI: C NODI: C 

NODI: C NODl:C NODI: C NODI: C 

NODl:C NODl : C NODl:C NODI: C 

NODl:C NODl:C NODI: C NODl:C 

NODl:C NODl:C NODl:C NODl: C 
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NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

1600 
NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

Sulfate, total (as S04) 
Mon mg/L 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

1600 
NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

Sulfate, total (as S04) 
Mon mg/L 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

8.2 
NODl:C 

NODI: C 

NODI: C 

NODI: C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

pH 

6SU 

NODI: C 

NODl:C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

8.2 
NODl:C 

NODl:C 

NODI: C 

NODI: C 

NODl:C 

NODl:C 

NODl:C 

NODl:C 

NODI: C 

NODl:C 

NODl:C 

NODI: C 

NODI: C 

pH 

9 SU 
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30DAAVG MOMIN MINIMUM MAXIMUM 

NOOl:C NODI: C NODl:C NODl:C 

1670 1670 8.6 8.6 

1250 1250 8.8 8.8 

230 2300 8.6 8.6 

NODI: C NODl:C NODl:C NODI: C 

NODI: C NODl: C NODl:C NODI: C 

NODI: C NODI: C NODl:C NODI: C 

NODI: C NODl:C NODl:C NODI: C 

NODI: C NODl:C NODl:C NODI: C 

NODl:C NODI: C NODl:C NODl:C 

NODl:C NODl:C NOD!: C NODl:C 

NODI: C NODl:C NOOl:C NODl:C 

NODI: C NODI: C NODl:C NODl:C 

NODl:C NODl:C NODI: C NODl:C 

NODl:C NODl: C NODI: C NODl:C 

NODl:C NODl:C NODI: C NODl:C 

NODl:C NODl:C NODI: C NODl:C 

NODI: C NODl:C NODI: C NODl:C 

NODI: C NOOl:C NODl:C NODt:C 

NODI: C NODl:C NODI: C NODl:C 

NODl: C NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C NODI: C 

NODI: C NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C NODI: C 

NODt:C NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl: C NODI: C 

NODl:C NODl : C NODl: C NODI: C 

NODl: C NODl:C NODl: C NODI: C 

NODl: C NODl:C NODl:C NODl: C 

NODl:C NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C NODl: C 

NODl:C NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C NODl: C 

NODI: C NODl:C NODI: C NODl: C 

NODI: C NODl: C NODI: C NODI: C 

NODI: C NODl: C NODI: C NODl: C 

NODl:C NODI: C NODl: C NODl: C 

NODl:C NODI: C NODl: C NODI: C 

NODl: C NODl: C NODI: C NODI: C 

NODl:C NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C NODl: C 

NODl:C NODl:C NODl: C NODl: C 
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Sulfate, total (as SO4) Sulfate, total (as SO4) pH pH 
Mon mg/L Mon mg/L 6SU 9SU 
30DAAVG MOMIN MINIMUM MAXIMUM 
NODl:C NODl:C NODl:C NODl:C 
NODl:C NODJ:C NODl:C NODl:C 
NODl:C NODI: C NODl:C NODl:C 
NODl:C NODI: C NODl:C NODl:C 
NODI: C NODl:C NODl:C NODl:C 
NODl:C NODl:C NODl:C NODl:C 
NODI: C NODl:C NODl:C NODl:C 
NODl:C NODl:C NODI: C NODl:C 
NODI: C NODl:C NODl:C NODl:C 
NODl:C NODl:C NODI: C NODl:C 
NODl:C NODl:C NODI: C NODl:C 
NODl:C NODl:C NODI: C NODl:C 
NODl:C NODl:C NODI: C NODl:C 
NODl:C NODI: C NODI: C NODl:C 
NODl:C NODI: C NODI: C NODl: C 
NODl:C NODI: C NODI: C NODl:C 
NODl:C NODI: C NODI: C NODI: C 
NODl:C NODI: C NODI: C NODl:C 
NODl:C NODI: C NODI: C NODl:C 
NODl:C NODI: C NODI: C NODl:C 
NODl:C NODI: C NODI: C NODJ:C 
NODl:C NODI: C NODI: C NODl:C 
NODl:C NODI: C NODl:C NODl:C 
NODl:C NODI: C NODI: C NODl:C 
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NODl:C NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C NODI: C 

NODl:C NODl:C NODI: C NODl:C 

NODl:C NODI: C NODI: C NODl:C 

NODl:C NODI: C NODI: C NODl:C 

NODI: C NODI: C NODl:C NODI: C 

NODI: C NODI: C NODl:C NODI: C 

NODl:C NODl: C NODl:C NODl:C 

NODl:C NODl: C NODl:C NODl:C 

NODl:C NODl:C NODl:C NODl:C 

NODI: C NODl:C NODJ:C NODl:C 

NODl:C NODI: C NODl:C NODl:C 

NODl:C NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C NODl:C 

NODl:C NODl:C NODl:C NODl:C 

NODI: C NODl:C NODl:C NODI: C 

NODl:C NODl:C NODl:C NODI: C 

NODI: C NODl:C NODl:C NODI: C 
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Preface 

While broad geographic information is available on the distribution and abundance of mussels 

in Illinois, systematically collected mussel-community data sets required to integrate mussels 

into aquatic community assessments do not exist. In 2009, a project funded by a US Fish and 

Wildlife Service State Wildlife Grant was undertaken to survey and assess the freshwater 

mussel populations at wadeable sites from 33 stream basins in conjunction with the Illinois 

Department of Natural Resources (IDNR)/lllinois Environmental Protection Agency (IEPA) basin 

surveys. Inclusion of mussels into these basin surveys contributes to the comprehensive basin 

monitoring programs that include water and sediment chemistry, instream habitat, 

macroinvertebrate, and fish, which reflect a broad spectrum of abiotic and biotic stream 

resources. These mussel surveys will provide reliable and repeatable techniques for assessing 

the freshwater mussel community in sampled streams. These surveys also provide data for 

future monitoring of freshwater mussel populations on a local, regional, and watershed basis. 

Agency Contacts 
Kevin S. Cummings, INHS, ksc@inhs.illinois.edu (217) 333-1623 
Bob Szafoni, JDNR, Robert.szafoni@illinois.gov, (217) 348-0175 
Ann Marie Holtrop, IDNR, ann.holtrop@illinois.gov. (217) 785-4325 

Suggested Citation 
Shasteen, D.K., A.L. Price, and S.A. Bales. 2012. Freshwater Mussels of the Big Muddy River. 
Illinois Natural History Survey Technical Report 2012 (11). Champaign, Illinois, 15 pp. + 
appendix. 
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Introduction 

Freshwater mussel populations have been declining for decades and are among the most 

seriously impacted aquatic ar:iimals worldwide (Bogan 1993, Williams et al. 1993). It is 

estimated that nearly 70% of the approximately 300 North American mussel taxa are extinct, 

federally-listed as endangered or threatened, or in need of conservation status (Williams et al. 

1993, Strayer et al. 2004). In Illinois, 25 of the 62 extant species (44%) are listed as threatened 

· or endangered (Illinois Endangered Species Protection Board 2011). While broad geographic 

information is available on the distribution and abundance of mussels in Illinois, systematically 

collected mussel-community data sets required to integrate mussels into aquatic community 

assessments do not exist. Sampling of mussels has been very sporadic and limited in the Big 

Muddy River basin and no known reports pertaining to mussel communities of the basin have 

been published. This report summarizes the mussel survey conducted in the Big Muddy River 

basin in 2009-2010 in conjunction with IDNR and IEPA basin surveys. 

The Big Muddy River basin drains 3798 km2 (2360 mi2) in the southern part of Illinois and 

contains principal tributaries of Casey Fork, Middle Fork Big Muddy, Beaucoup Creek, Little 

Muddy River, and Crab Orchard Creek (Page et al. 1992). Originating near Cravat in Jefferson 

County, the Big Muddy River basin drains through the counties of Jefferson, Washington, Perry, 

Franklin, Williamson, and Jackson. The river mainstem forms the Jackson /Union county line 

and joins the Mississippi River south of Grand Tower (Figure 1). The Big Muddy River basin 

flows through four natural divisions, including the Lower Mississippi River Bottomlands, Ozark, 

Shawnee Hills, and Southern Till Plain (Schwegman 1973). The Southern Till Plain comprises the 

majority of the basin which is characterized by hilly upland topography and a broad flood plain 

(Forbes and Richardson 1908). 

Land-use and lnstream Habitat 

In the Big Muddy River basin, land use varies slightly by county with approximately 50 to 75% of 

the area in agriculture. Forested lands account for 8 to nearly 25% of the landscape with the 

larger forested areas being located in Jackson and Williamson counties (IDA 2000). Three of the 

largest cities in southern Illinois with populations between 15,000 and 28,000 (Marion, Mt. 

Vernon, and Carbondale) are also located in this basin (IEPA 1996, US Census Bureau 2010). In 

1965, the Big Muddy River was dammed near Benton and thus Rend Lake, the second largest 

inland impoundment in the state, was created (Page et al. 1992, USACE 2005). This reservoir 

provides over 15 million gallons of water per day to approximately 300,000 people in over 60 

communities throughout the basin. It is also used extensively for recreational activities 

including boating, fishing, waterfowl hunting and camping (USACE 2005). These recreational 

activities are also popular in the Shawnee National Forest, Giant City State Park, Lake Kinkaid 

and Murphysboro, Crab Orchard National Wildlife Refuge, and LaRue Pine Hills Ecological Area, 
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which are all located within the Big Muddy River basin. In the southwestern part of this basin, 

especially near the Murphysboro area, strip mining for coal was prevalent during the early 20t h 

century and pollution from the remaining spoil banks continues to be a problem in the basin 

(Page et al. 1992). 

During glacial activity in the region, the Mississippi River exceeded its sediment transporting 

capacity thus closing off the mouths of its tributary streams, including the Big Muddy River. The 

Big Muddy River temporarily formed a lake; once the natural process of removing sediment 

returned to the Mississippi River a deeper channel emerged. As the Big Muddy River drained, 

soils typical of a lake bed were left behind (Le Tellier 1971}. Today, the soils of the Big Muddy 

basin consist of impervious clays, silt and fine sand. The substrates in all of the streams of this 

basin were dominated by some combination of sand, silt, and clay. Excessive siltation along 

with large woody debris was common at many sites within the basin {Figure 2 and 3). Most of 

the sites in the basin had wadeable water depths; however sampling sites were limited on the 

mainstem of the Big Muddy and on Beaucoup Creek due to non-wadeable water depths (e.g., 

depth>lm). 

Methods 

During the 2009/2010 surveys, freshwater mussel data were collected at 30 sites: 3 mainstem 

and 27 tributary sites in the Big Muddy River basin {Figure 1, Table 1). Locations of sampling 

sites are listed in Table 1 along with information regarding IDNR/IEPA sampling at the site. In 

most cases, mussel survey locations were the same as IDNR/IEPA sites. 

Live mussels and shells were collected at each sample site to assess past and current freshwater 

mussel occurrences. Live mussels were surveyed by hand grabbing and visual detection {e.g. 

trails, siphons, exposed shell) when water conditions permitted. Efforts were made to cover all 

available habitat types present at a site including riffles, pools, slack water, and areas of 

differing substrates. A four-hour timed search method was implemented at each site. Live 

mussels were held in the stream until processing. 

Following the timed search, all live mussels and shells were identified to species and recorded 

{Table 2). For each live individual, shell length (mm), gender, and an estimate of the number of 

growth rings were recorded. Shell material was classified as recent dead (periostracum present, 

nacre pearly, and soft tissue may be present) or relict {periostracum eroded, nacre faded, shell 

chalky) based on condition of the best shell found. A species was considered extant at a site if it 

was represented by live or recently dead shell material (Szafoni 2001). The nomenclature 

employed in this report (Appendix 1) follows Turgeon et al. (1998) except for recent taxonomic 

changes to the gender ending of lilliput (Toxolasma parvum), which follows Williams et al. 

(2008). Voucher specimens were retained and deposited in the Illinois Natural History Survey 
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Mollusk Collection. All non-vouchered live mussels were returned to the stream reach where 

they were collected. 

Parameters recorded included extant and total species richness, presence of rare or listed 

species, and individuals collected, expressed as catch-per-unit-effort (CPUE; Table 2). A 

population was considered to indicate recent recruitment if individuals less than 30 mm in 

length or with 3 or fewer growth rings were recorded. Finally, mussel resources were classified 

as Unique, Highly Valued, Moderate, Limited, or Restricted (Table 2) based on the above 

parameters (Table 3) and following criteria outlined in Table 4 (Szafoni 2001). 

Results 

Species Richness 

A total of 19 species of freshwater mussels were observed in the Big Muddy River basin, all of 

which were collected live (Table 2). Across all sites, the number of live species collected, the 

number of extant species collected (live+ dead), and the total number of species collected (live 

+ dead + relict) ranged from Oto 13. The giant floater (Pyganodon grandis) had the most 

occurrences across sites sampled with live mussels present (11 of 30 sites; 37%; Figure 4). The 

lilliput (Toxolasma parvum}, paper pondshell (Utterbackia imbecilfis}, pondhorn (Uniomerus 

tetralasmus) and white heelsplitter (lasmigona complanata) were other commonly occurring 

species (Figure 4), occupying 17% of these sites. Site 6, the Big Muddy River near Benton, had 

the greatest species richness with 12 live species. 

Abundance and Recruitment 

A total of 358 individuals were collected across 30 sites. The number of live specimens collected 

at a given site ranged from Oto 133, with an average of 16 mussels per site where live mussels 

were collected (22 of 30 sites; Table 2). A total of 120 collector-hours were spent sampling with 

an average of three mussels collected per hour. Nine sites yielded more than 10 live individuals 

and 2 of the 9 sites (sites 6 and 15) yielded more than 45 live individuals. The most common 

species collected in the Big Muddy basin were giant floater (n=131}, mapleleaf (Quadrula 

quadrula; n=37), white heelsplitter (n=34}, lilliput (n=24), and pink papershell (Potamilus 

ohiensis; n=20), which together comprised approximately 70% of the individuals collected. 

Recruitment for each species was determined by the presence of individuals less than 30mm or 

with 3 or fewer growth rings. Smaller (i.e., younger) mussels are harder to locate by hand grab 

methods and large sample sizes can be needed to accurately assess population reproduction. 

However, a small sample size can provide evidence of recruitment if it includes individuals that 

are small or possess few growth rings. Alternatively, a sample consisting of very large (for the 

species) individuals with numerous growth rings suggests a senescent population. 
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Recruitment at individual sites ranged from none observed to high across the basin. 

Recruitment levels, referred to in Table 3 as Reproduction Factor, varied from one to five, and 

three of the sites in the Big Muddy River basin exhibited high to very high recruitment. 

Recruitment was over 50% at site 7, Andy Creek, and 30 to 50% at sites 1 and 9, Snow Creek 

and Middle Fork Big Muddy (Figure 5). Sites 2 and 29, Big Muddy River and Cedar Creek, 

exhibited recruitment from 1 to 30% of species collected. Recruitment may be occurring at site 

30, Big Muddy mainstem, where dead shells of nearly all species collected were less than 3 

years of age. All other sites in the Big Muddy River basin (24 of 30) exhibited no observed 

recruitment during this survey. 

Mussel Community Classification 

Based on the data collected in the 2009/2010 basin surveys, nearly 75% of the sites in the Big 

Muddy River basin have Restricted or Limited mussel communities using the current MCI 

classification system (Table 4, Figure 5). No sites are ranked as Unique or Highly Valued in the 

basin. Eight sites (sites 1, 2, 6, 7, 9, 15, 23, and 29) in the Big Muddy River basin were ranked as 

Moderate mussel resources . 

Noteworthy Finds 

According to historical records, 25 species are known from the Big Muddy River basin (Tiemann 

et al. 2007). All 19 species found during this survey had been recorded in the basin historically. 

However, three of these species had not been recorded live since 1969; these species included 

Wabash pigtoe (Fusconaia /lava), pondmussel (Ligumia subrostrata), and deertoe (Truncilla 

truncata). Historic species not detected during this survey include creeper (Strophitus 

undulatus), spike (Elliptio dilatata), pimpleback (Quadru/a pustulosa), plain pocketbook 

(Lampsilis cardium), pink heelsplitter {Potamilus alatus), and fawnsfoot {Truncilla donaciformis). 

A possible range expansion may be occurring with the Louisiana fatmucket {Lampsilis hydiana) 

which occurs in the upper Arkansas, White and St. Francis rivers and in Louisiana and East Texas 

{NatureServe 2011). Specimens collected during this survey were classified as Lampsilis 

siliquoidea (hydiana) due to morphological features that resemble the Louisiana fatmucket 

(pers. comm. Kevin Cummings). Additional genetic testing would need to be conducted to 

correctly determine which species, Lampsilis siliquoidea or Lampsilis hydiana, exists in the Big 

Muddy basin. 

Discussion 

Our survey documented 19 species from the Big Muddy River basin, all were recorded live. No 

new species were found that had previously been undetected and six species previously 

detected were not found during our survey. Of these six species, only the plain pocketbook has 
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been documented as live in the basin. This species was found at three tributaries in the late 

1990's to early 2000's; however these streams were not sampled during our survey. These sites 

would need to be surveyed to determine if this species is still present in the basin. Of the 

remaining five species not collected, deertoe and creeper have been documented only by relict 

shell, and the pink heelsplitter, pimpleback, and spike have not been documented since the late 

1800's, early 1900's. All of these species were collected from the Big Muddy mainstem. These 

particular species, except for spike, are widespread and common throughout most of Illinois 

(Cummings and Mayer 1992) and all of these species are known from other major Mississippi 

River tributaries including the Rock, Illinois, and Kaskaskia Rivers (INHS Mollusk Collection 

Database). Sampling the mainstem of the Big Muddy was hindered by non-wadeable water 

depths; therefore additional sampling by alternative means would need to be conducted to 

determine if these species have indeed been extirpated from the basin. 

Recruitment 

Data collected during this survey indicate that very recent recruitment may not be occurring at 

most (25 of 30) sites in the Big Muddy basin. Only 3 of the 30 sites exhibited high to very high 

recruitment and 2 other sites had moderate recruitment noted. This finding suggests that most 

mussel communities of the Big Muddy may not be viable and self-maintaining. Although very 

few mussels collected during this basin survey fell into the category of 3 age rings or younger, 

many of them ranged from 4 to 10 years of age. This would indicate that the populations 

observed in most streams are within the age range thought to be reproductively active (Haag 

and Staton 2003). Therefore, we cannot conclusively state that the mussel communities of this 

system are void of recruitment. Recruitment may also be occurring on the Big Muddy 

mainstem near the Mississippi as nearly all of the dead shells found at site 30 were less than 3 

years of age. Sampling methods to target juvenile mussels would be necessary to better assess 

the reproductive status of these populations. 

Mussel community of the Big Muddy River basin 

There is limited mussel community information relating to this basin from past surveys and 

reports. Nearly 90% of the sites sampled had no historical data available (Table 2), and there is 

no known intensive survey for mussels in this basin. Our surveys documented the existence of 

19 species in the Big Muddy River basin from which 25 species were known historically. 

Additionally, our surveys found that all 19 species were represented by live individuals. Five of 

the six species not collected during this survey are represented by either relict shell or pre-1930 

collections. 

Other major Mississippi tributaries such as the Kaskaskia, Rock, and Illinois Rivers have a larger 

mussel fauna base according to historical records and recent sur:veys. Historically, these basins 
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contained 43, 47, and 49 species, respectively, while the Big Muddy has only 25 recorded 

species (Tiemann et al. 2007). Several theories could be offered on the disparity of species in 

this basin including the inability to conduct wadeable surveys, challenging diving conditions, 

lack of river access by vehicle, or the lack of suitable substrate composition for varying species. 

Substrates such as gravel, cobble, and boulder are practically nonexistent in the Big Muddy 

basin. As mentioned in the introduction, the substrate of the Big Muddy is predominately 

impervious clay, silt, and sand. The Big Muddy basin provides suitable substrates for many 

mussel species such as the giant floater, white heelsplitter, and other Anodontines. However, 

many species that occur in the other major Mississippi tributaries such as mucket {Actinonaias 

ligamentina), black sandshell (Ligumia recta), and threehorn wartyback (Obliquaria reflexa) 

prefer a mixture of substrate types including gravel, sand, and cobble (Cummings and Mayer 

1992). Sedimentation and siltation of the streams in this basin may be another factor 

influencing the lack of these species. These factors are listed as impairments for aquatic life for 

many mainstem sites on the Big Muddy and several tributaries within the basin (IEPA 2010). 

With the lack of coarser substrates from the basin both today and historically, it may be safe to 

assume that many of these species have never existed in the basin. However, this statement 

cannot be made conclusively, due to a lack in historical information. 

Living up to its name, sampling in the Big Muddy basin is challenging at best due to water 

depths (Big) and high turbidity (Muddy). The Big Muddy mainstem and many of its larger 

tributaries, such as Beaucoup and Drury Creeks, are not easily surveyed for freshwater mussels, 

thus it is difficult to accurately determine species richness of the basin. It is possible that the Big 

Muddy River provides a haven for the recruitment of many mussel species, based on the dead 

shells less than 3 years of age found at site 30, the nature of its substrates, ~nd the river's 

connection with the Mississippi River. We are unable to conclusively state that the Big Muddy 

is serving as a source population for mussel species because of the lack of historical data and 

difficulty in sampling the basin. Additional sampling, either diving or boating to shallow areas 

on the lower portion of the mainstem and larger tributaries, would be needed to adequately 

determine the mussel fauna of this basin. 
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Table1. 2009/2010 Big Muddy River Intensive Basin Survey. Types of samples include MU-mussel sampling, BE-boat electrofishing, ES-electric fish seine, SH-fish 

seine hauls, FF-fish flesh oontaminate, H-habitat, M-macroinvertebrate, 5-sediment, W-water chemistry. *Drury Creek Survey not completed due to water depth >3m. 

Site IEPA Types of Watershed 

Number <:ode Stream Samples c.ounty Location Area (km2
) 

1 Nl.-01 Snow Creek MU, ES,H,M,S,W Jefferson 6mi NWMtVemon; Rd 1850N 49.60 

2 N-05 Big Muddy River MU, ES,H, M,S Jefferson 1.5 mi NE Woodlawn Co Rd; 1450N 154.04 

3 NK-02 RayseCreek MU Jefferson 3. 7 mi W Woodlawn: Rd 1400N 119.89 

4 NJ-26 casey Fork MU Jefferson SE Mt Vernon; DNS Rt 142 1%.87 

5 Nl-01 Gun Creek MU, ES,H, M1S,W Jefferson 3.3 mi E Ina 35.62 

6 N-06 Big Muddy Rtver MU, BE,H,M,S,W Franklin Rt 14 Br; 3 mi W Benton U87.86 

7 NZN-15 Andy Creek MU, ES,H, M,S, W Franklin satch Road; 1.6 mi NE of Christopher 33.54 

8 NHG-01 Akin Creek MU, ES,H,M,S,W Franklin N Botail Road; 8.8 mi E of Benton 21.98 

9 NH-23 Middle Fork MU, BE,H,M,S Franklin 2.2 mi SE Bent; Us Rt 34 329.47 

10 NG-05 Pond Creek MU, SH,H,M,S,W Wi lliamson Liberty School Rd; 4. 7 mi SE of West Frankfort 31.84 

11 NGA-02 Lake Creek MU, ES,H,M,S,W Williamson Co Rd UOOE; 0.3 mi S Johnston City 40.90 

12 NF-01 Hurricane Creek MU, ES,H,M,S,W Wi lliamson 4 mi WNW Herrin 60.67 

13 NE-04 Little Muddy RivQr MU Perry Rt 14 Br; 2 mi E Old Duquoin 426.62 

14 NEB-02 Reese Creek MU, ES,H,M,S,W Perry 2 mi E Ouquoin on Park St 60.79 

15 NE-05 Little Muddy River MU, BE,H,M,S,W Jackson 1.3 mi E of Elkville 684.39 

16 N0-04 Crab Orchard Creek MU, ES,H,M,S,W WilUamson Rt 13 Br; E edge of Marion 82.52 

17 NDJ-01 Wolf Creek MU, ES,H,M,S,W Williamson E Rt 148; old railroad 44.74 

18 NDD-03 Grassy Creek MU, ES,H,M,S,W Williamson At Wolf Creek: Rd 14.84 

19 NDDA-01 Little Grassy MU, ES,H, M,S, W Williamson 6 mi SSW Carterville 47.11 

20 NOC-99* Drury Creek ES,H,M,S,W Jackson 0.2 mi us Makanda business dist 47.29 

21 NOCB-<>1 Indian Creek MU, ES,H, M,S, W Jackson 2..5 mi NE Makanda 14.01 

22 NDCA-01 Sycamore Creek MU, ES,H,M,S,W Jackson 2 mi E of Bos.kydell 5.27 

23 ND-01 Crab Orchard Creek MU, BE,H,M,S,W Jackson 4 mi NE Carbondale 693.93 

24 NCK-02 Swanwick Creek MU, ES,H, M,S, W Perry Misty Road; 5.8 mi NW of Pi nckneyville 117.41 

25 NCl-01 Little Beaucoup Creek MU, ES,H,M,S,W Perry 6 mi NNE Pinckneyville 46.96 

26 NCDB-01 Little Galum Creek MU, SH,H,M,S,W Perry Galum er Rd; 0.5 mi N Pyramid St 30.47 

27 NZL-01 Mud Creek MU, ES,H,M,S,W Jackson West Lake Road; 2.1 mi SE of Muphysboro 25.54 

28 NAC,02 QiveCreek MU, ES,H,M,S,W Jackson Jerusalem Hill Road; 0.2 ml W of Ponoma 15.24 

29 NA-03 Cedar Creek MU, ES,H,M,S Jack.son 1 mi S Brewer School on Dutch Ridge 80.38 

30 N-99 Big Muddy River MU, BE,H,M,S Jackson 5 mi E Grandtower at Rattlesnake Ferry 6064.97 
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Table 2. Mussel data for sites sampled during 2009/2010 surveys (Table 1). Numbers in columns are live individuals collected; "D" and "R" indicates dead or relict shells collected. Shaded boxes are 
historic collections at the specific site location obtained from the IN HS Mollusk Collection records. Species in bold are federally or state-listed species or species in Greatest Need of Co:nservat ion by 
IL DNR. Proportion of total is number of individuals of a species divided by total number of individuals at all sites. Extant species is live+ dead shell and tota l species is live+ dead+ relict shell. NOA 

represents no historical data available. MCI scores and Resource Classification are based on values in Tables 3 and 4 (R= Restricted, L= Limited, M= Moderate, HV= Highly Valued, and U= Unique). 
•includes Strophitus undulotus, Elliptio dilototo, Quodrulo pustuloso, Lompsi/is cardium, Potamilus alatus, and Truncil/o donaciformis, historical species not collected during this survey. 

Site Number Prooortion 
1 - 2 3 - 5 - 6 - 7 - -9 11 13 14 15 - - - - - - - . 16 17 19 23 24 25 26 27 28 29 30 ofTotal 

Anodontinae 
Anodonta suborbicu/ata 1 2 D 1% 
Arddens confrogosus 4 D D 1% 
lasmigona complanato 19 l 9 1 4 9% 
Pygonodon grrmdis 12 1 R 30 23 2 2 21 19 R D 12 D D 1 8 0 379{, 
Strophitus undulatus 0% 
Utterbackio imbecillis 1 1 D 3 1 2 0 2% 
Ambleminae 
Amblema plicotr, 1 4 1 3 3% 
Elliptio dilrztato I 0% 
Fusconoia flavo 1 0% 
MMalonaios nel'VO$O 16 1 5% 
Quadrola pustulosa O¾, 

Quadrula quodrula 26 2 6 3 10% 
Tritoaonia verrucasa 1 006 
Unlomerus tetralosmus 1 R 2 1 2 D R 1 2% 
Lampsilinae 
Lamps1fis cardium 0'6 
Lampsifis 5i/iquoideo (hvdianoJ 3 D 1% 
Lampsilis ten~s I 4 4 1 5 4'6 
Leptodea froailis 8 1 l D 1 D 3% 
Ligumia subf0$tfC1:0 4 4 2 R 4 4'6 
Potamilus olotus 0% 
PotDm1/us ohiensis 19 1 D 6% 
Toxolasmo parvum 16 3 3 I 1 1 7% 
ToJ10/asmo teXDsiensis 1 s D 4 0 0 3% 
Truncilla donaciformis I 0% 
T rune ilia truncata 4 6 I 3,i; 

Total 
Individuals 23 29 6 0 133 6 28 2 6 24 47 0 0 17 13 0 2 0 1 1 20 0 358 
Live Species s 7 3 0 12 2 3 1 4 4 8 0 0 3 6 0 l 0 1 1 s 0 19 
Extant Species s 7 4 0 13 2 4 1 4 s 10 0 1 3 8 2 1 1 1 1 5 s 19 
Total Soecles 5 9 4 1 13 2 4 1 4 5 10 2 1 3 8 2 1 1 2 1 5 5 19 
Hl#orical Species NDA NOA NOA NOA NOA NOA NOA NOA NOA NOA NDA NOA NOA 2 NDA NOA NOA 1 NOA NOA 1 6 25* 
Catch per unit effort ICPUE} 5.76 7.02 150 0.00 33.33 1.50 6.97 0.50 1.50 6.00 11.78 0.00 0.00 4.25 3.25 0.00 0.50 0.00 0.25 0.25 S.00 0.00 
Mussel Community Index (Ma) 10 10 7 0 11 10 10 .4 7 7 10 0 0 6 8 0 4 0 4 4 9 0 
Re,ource Oassification M M L R M M M R L L M R R L M R R R R R M R 
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Table 3. Mussel Community Index (MCI} parameters and scores. 

Extant species Species Catch per Unit Abundance (AB) 

in sample Richness Effort (CPUE) Factor 

0 1 0 0 

1-3 2 1-10 2 

4-6 3 >10-30 3 

7-9 4 >30-60 4 
10+ 5 >60 5 

% live species with Reproduction # of Intolerant Intolerant specie5 

recent recruitment Factor species Factor 

0 1 0 1 

1-30 3 1 3 

>30-50 4 2+ 5 

>50 5 

Table 4. Freshwater mussel resource categories based on species richness, abundance, 

and population structure. MCI = Mussel Community Index Score 

Unique Resource Very high species richness (10 + species) &/or abundance (CPUE 

MCI~ 16 
> 80); intolerant species typically present; recruitment noted for 

most species 

Highly Valued Resource High species richness (7-9 species) &/or abundance (CPUE 51-

MCI= 12-15 
80); intolerant species likely present; recruitment noted for 

several species 

Moderate Resource Moderate species richness (4-6 species) &/or abundance (CPUE 

MCI= 8-11 
11-50) typical for stream of given location and order; intolerant 

species likely not present; recruitment noted for a few species 

Limited Resource Low species richness (1-3 species) &/or abundance (CPUE 1-10); 

lack of intolerant species; no evidence of recent recruitment (all 
MCI= 5- 7 

individuals old or large for the species) 

Restricted Resource No live mussels present; only weathered dead, sub-fossil, or no 

shell material found 
MCI =0-4 
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Figure 1. Sites sampled in the Upper and Lower Big Muddy River basin during 2009. Site codes 

referenced in Table 1. 
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Figure 2. Big Muddy near Benton, Illinois (Site 6). Note excessive sedimentation and turbidity of river. 

Alison Price and A. J. Berger measuring mussels sunk up to thighs and waist in silt. 

Figure 3. Casey Fork near Mt. Vernon, Illinois (Site 4). Note large woody debris in stream, silt/clay banks, 

and turbidity of river. 
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Pyganodon grandis 

Toxolasma parvum 

Uniomerus tetralasmus 

Utterbackia imbeci/lis 

Lasmigona complanata 

Ligumia subrostrata 

leptodea fragilis 

Lampsilis teres 

Quadrula quadrula 

Amblema plicata 

Toxolasma texasiensis 

Truncilla truncata 

Potomilus ohiensis 

Megalonaias nervosa 

Anodonta suborbicu/ata 

Lampsi/is siliquoidea (hydiana) 

Tritogonia verrucosa 

Fusconaia /lava 

Arcidens confragosus 

0% 5% 10% 15% 

■ sites collected live/total sites 

20% 25% 30% 35% 40% 

Figure 4. Number of sites where a species was collected live compared to the number of total sites sampled (30 total sites). 
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Site 25 (NCl-01) 
■ Species Richness ■ Intolerant Species I Abundance (CPUE) • Reproduction 

Site 11 (NGA-02) 

0 2 4 6 8 10 12 

Total MCI Score 

Figure S. Comparison of Mussel Community Index (MCI) and MCI component scores for Big Muddy River basin sites based on factor 

values from Table 3. 
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Appendix 1. Scientific and common names of species. ST= state 
threatened. 

Scientific Name Common Name 

Subfamily Anodontinae 

Anodonta suborbiculata flat floater 

Arcidens confragosus rock pocketbook 

Lasmigona complanata white heelsplitter 

Pyganodon grandis giant floater 

Strophitus undulatus creeper 

Utterbackia imbecillis paper pondshell 

Subfamily Ambleminae 

Amblema plicata 

Elliptio dilatata 

Fusconaia /lava 

Megalonaias nervosa 

Quadrula pustulosa 

Quadrula quadrula 

Tritogonia verrucosa 

Uniomerus tetralasmus 

threeridge 

spike 

Wabash pigtoe 

washboard 

pimpleback 

mapleleaf 

pistolgrip 

pondhorn 

Subfamily Lampsilinae 

Lampsilis cardium 

Lampsilis siliquoidea hydiana 

Lampsilis teres 

Leptodea fragilis 

Ligumia subrostrata 

Potamilus alatus 

Potamilus ohiensis 

Toxolasma parvum 

Toxolasma texasiensis 

Truncilla donaciformis 

Truncilla truncata 

plain pocketbook 

Louisiana fatmucket 

yellow sandshell 

fragile papershell 

pondmussel 

pink heelsplitter 

pink papershell 

lilliput 

Texas lilliput 

fawnsfoot 

deertoe 

Status 

ST 
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Accelerating the transition to a diverse, sustainable and profitable energy economy 

IEnter St.arch Te1ms 1111 
'--· --~ 

December 27, 2019 

• A Home 
• AbIDlt 
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0 EmpJ2Y.!!!ent 

• Commentary. 
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You are here: Home(!J!!P£/li"'la.org) • !;;l!!!!P.anies and Agencies Ch.!!JlJ;//.ittfa.o!&f.ca•~!!!Y/.£2.!!lP.!!!!Y/) • Alliance Resource Partners Qi!!p,1;//.i«fa.ftrg/.£i!L<t11!.~/.s2!!JP.2!)Y/.•ll;ance•moutu
p;,rtntnl) • IEEFA report: Dim future for Illinois Basin coal 

Seth Feaster ~ and Press Release December 10, 2019 

IEEFA renort: Dim future for Illinois Basin coal 

Customer base eroding for domestic and export markets; Regional industry will be gone in 20 years 

(hU1»://Joefa.<L~~vp-yrnt,nt/yp)oods/W9/12/2019-12-10·lB•min..mal)-WnplJ:36oJ<W.Jpg)December 10, 2019 (IEEFA U.S.) - The Illinois Coal Basin, one of the most important 
coal-producing regions in the U.S., »ill likely sec declining production and mine closures as the industry continues to contract in the wake of coal-fired power plant 
retirements and falling exports, concludes a ~P.Qrt v.ublished todayJl!!!P.!://.itt!..o!&f~1>::ronten1/2P.loa<b/2019/12/.Dim•Fu1ur,-for-lllinois•Basin-Coal Dttombor-2019,r.!l!) by the Institute 
for Energy Economics and Financial Analysis. 

The report. Dim Future for Illinois Basjn Coal rht11>.i;//.ittfa.otlf.l!P~ll!P.!2!!!!1•••9/12/Dim-Fu1urr•[or:lllinois-Basin-c,,.t 0ttombt,-201q,P.!!l), details how coal companies in 
Illinois, Indiana, and Kentucky, which are already facing challenging prospects, will most likely fade away over the next two deeades. A significant number of the coal
fired power plants supplied by the three-state Basin are already scheduled to be shut down by utilities while others are being run less and less often, trends that will likely 
continue. 

By 2024, at least 15 U.S. plants that buy 

Illinois Basin coal will be fully or partially 

retired 

and increasingly attractive forms of alternali\'e power generation,• Feaster said. 

"From the beginning of 2019 through 2024, al least 15 American plants that buy Illinois 
Basin coal-in Alabama, Florida, Georgia, Indiana, Kentucky, North Carolina and 
Tennessee-will be fully or partially retired,· said Seth Feaster, an IEEFA data analyst 
and lead author of the report. "That number, which renects formal announcements by 
utilities, is likely to grow as the economics of coal-fired generation contmue to 
deteriorate relative to renewables and gas.• 

"Meanwhile, demand for llli nois Basin coal is shrinking in key overseas markets too, a 
trend driven by market forces similar to those al work in the U.S.: foreign competition, 

THE REPORT OFFERS A COMPANY-BY-COMPANY OVERVIEW OF THE ILLINOIS BASIN COAL INDUSTRY, noting the coal-mining companies that 
sta nd lo be affected include (in order of production level): Alliance Resource Partners, Murray Energy and "its partner Foresight Energy, Peabody Energy, Hallador, Arch 
Coal and White Stallion. 

IEEFA also notes that the rising number of mine idlings or closures in the past year or so by Alliance, Foresight/Murray, and Peabody may be insufficient to match falling 
demand from power plants or declines in exports in the wake of recent diminishing international market prices. 

Report conclusions: 

• The Illinois Basin's customer base in the U.S. continues to shrink as utilities move toward other forms of generation. 
• faport-markel demand is trending downwards and will continue lo do so because the same policy a nd market forces at work in the U.S. are also tra nsforming 

power-generation business models in other countries and regions. 
• More Illinois Basin mines will close in the months and years ahead as the coal industry continues its structural and permanent decline. 
• Communities and areas that prepare for and are proactive in embracing the energy transition will fare best. 

THE REPORT URGES POLICYMAKERS IN ILLINOIS, INDIANA AND KENTUCKY TO PREPARE FOR IMPACTS on industry workers and local 
households, community tax bases, businesses and the regional economy as a whole, as well as provide leadership and sound policy initiatives to take advantage of the 
changes that are taking place in the energy industry. 

12127/ 19, 15:34 
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Commercial Fishing in the Big Muddy River Memo 
Prepared by PRN and SC 
Information from the IDNR Division of Fisheries Annual Commercial Catch Reports (obtained 
via FOIA) for 2013 through 2018 (2017 most recent compilation provided) 

Reported number of full-time and part-time commercial fishermen actively engaged in 
commercial fishing in the following years: 

YEAR Full-Time Part-Time BiQ Muddv River Reported Catch in Pounds . 
2013 3 11,179 
2014 1 3 9,737 
2015 2 7,210 

2016 
1 10,382 

*13 *4,983 

2017 
6 14,720 

*18 *8,884 
*New Category of Recreational commercial fishermen actively engaged in commercial 

fishing 
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I 
Exlll'blt ~ t) '\ C.. 

From: Andrew Rehn 
To: EPA pyblicHearjnaeom: Ueberoff Barb 
Cc: Albert Ettinger: Cindy Skrukrud· Sabrina Hardenbergh: Jan themas: Cameron J. Smith; Jane Cogje· Aroarll1a 

~: Jann.steohen@epa gov 
Subject: 
Date: 
Attachments: 

[Externai] (Exhibits 3/4) IL0077666 Pond Creek Mine Post-Hearing Comments from PRN, SC, SAFE 
Friday, January 17, 2020 4:00:47 PM 
Exhjbit N WjUjam 2018 pH 007 pdf 
Exhibit L pee 2002-Bs Geome Strunk vs Williamson Energy pond Creek Mine Doeyment-s2s12 Qdf 
Exhibit K pee 2007.145 R Grant P Grant P wauace vs Pond Creek Mine Poc;ument-57620,Qdf 
Exhibit M 02 2019 Groundwater Monitoring pond Creek odf 
Exhibit o Big Muddy Conductance. Temp. DO,odf 
Exhibit J Galloway Report 1994 oor 
Exhibit e Pond Creek Mine August 2019 !EPA Inspection Report pdr 

Please find the Exhibits J-P attached. 

On Fri, Jan 17, 2020 at 3:56 PM Andrew Rehn <arehn@prairicrivcrs org> wrote: 
Dear Ms. Lieberoff and other Illinois EPA officials; 

On behalf of Prairie Rivers Network, Sierra Club and Southern Illinoisans Against 
Fracturing Our Environment, attached are post-hearing comments regarding the proposed 
NPDES Permit IL0077666 for the Pond Creek mine. As these comments will explain, the 
proposed permit plainly cannot be legally granted by the Illinois Environmental Protection 
Agency (IEPA) based on the current record. Please do not hesitate to reach out to us for 
further clarification. 

In 4 emails following this one, I will be including the exhibits to this comment letter. Please 
include those in the record with this submission. 

Thank you, 
Andrew 

Andrew Rehn 
Water Resources Engineer. Prairie Rivers Netwo1-k 
1605 South State St, Suite I, Champaign, IL 6 I 820 

tel: 217.344.2371 x 8208 
www 12cairierjyers or2 
facebpok I ~ 

Andrew Rehn 
Water Resources Engineer. Prairie Rivers Network 
1605 South State St. Suite I, Champaign. IL 61820 

tel: 217.344.2371 x 8208 
www prairjerjyers or2 
fnccbook I lli.iUcJ: 
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THE FLOOD 

Then God, our Lord, hindered the work with a mighty flood of the 
great river, which at that time -- about the eighth or tenth of March [of 
1543) -- began to come down with an enormous increase of water: 
Which in the beginning overflowed the wide level ground between the 
river and cliffs; then little by little it rose to the top of the cliffs. Soon it 
began to flow over the fields in an immense flood, and as the land was 
level without any hills there was nothing to stop the inundation . 

. . . The flood was 40 days in reaching its greatest height, which was 
the 20th of April, and it was a beautiful thing to look upon the sea where 
there had been fields, for on each side of the river the water extended 
over twenty leagues of land, and all this area was navigated by canoes, 
and nothing was seen but the top of the tallest trees ... 

... By the end of May the river had returned within its banks. 

Garciliaso de la Vega describing the DeSoto Expedition 
On the banks of the Mississippi River near Tunica, Mississippi 

History of Hernando DeSoto, Lisbon, 1605 

PRINTED ON RECYCLEO PAPER 
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I 
EXECUTIVE OFFICE OF THE PRESIDENT 

INTERAGENCY FLOODPLAIN MANAGEMENT REVIEW COMMITTEE 
WASHINGTON, D.C. 20503 

TO: The Administration Floodplain Management Task Force 
T. J. Glauthier, Associate Director, Office of Management and Budget 
Kathleen McGinty, Director, White House Office of Environmental Policy 
James R. Lyons,Assistant Secretary of Agriculture for Natural Resources 

SUBJECT: Final Report 

June 30, 1994 

Forwarded herewith for your consideration is, Sharing the Challenge: Floodplain Management into the 
21st Century, the final report of the lnteragency floodplain Management Review Committee. 

In January 1994 you assigned the Review Committee the mission to delineate the major causes and 
consequences of the 1993 Midwest flooding; to evaluate the performance of existing floodplain 
management and related watershed management programs. The Review Committee also was to make 
recommendations to the Task Force on changes in current policies, programs, and activities of the 
federal government that most effectively would achieve risk reduction, economic efficiency, and envi
ronmental enhancement in the floodplain and related watersheds. 

The report provides the Review Committee's findings and recommendations for action. The thesis of 
the report is straightforward. Floods will continue to occur. The goals for floodplain management are 
clear. The means to carry out effective floodplain management exist today but need improvement and 
refocusing. It is now time to organize a national effort to conduct effective and efficient floodplain 
management. It is time to share responsibility and accountability for accomplishing floodplain 
management among all levels of government and with the citizens of the nation. 

I would emphasize that the report represents the views of the Review Committee and is based on its 
research and interactions with federal, state and local officials, businesses, interest groups, and 
individuals in and outside the upper Mississippi River Basin." It does not necessarily represent the 
views of the agencies represented on the Review Committee or the views of the Administration. It is 
now up to the Administration to determine which of the recommendations and actions should be 
implemented on what schedule. 

The Review Committee appreciates the support and guidance that you provided over the past six 
months as well as the opportunity to participate in such · teresting and important endeavor. 

erald E. '¢- 7" 
Brigadier General, U.S. Army 
Executive Director 
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Thanks 

The Review Committee acknowledges with deep appreciation the assistance and thoughtful advice 
received from many federal, state, and local agencies, organizations, and individuals contacted during the 
course of this review. The collective wisdom, insights and experiences of these many people provided the 
Review Committee with an understanding of the problems and challenges of both living in and managing 
the floodplain. The Review Committee owes a debt of gratitude to those who set up and facilitated the 
public outreach sessions and the visits to flood affected areas. There will never be a substitute for seeing 
the problem area or talking to someone who has been through a flood. 

Far too many people contributed to the effort to name them all individually. Because of their special con
tributions, however, the Review Committee would like to give special thanks to several groups and 
individuals. The leadership of the Administration Floodplain Management Task Force -- T. J. Glauthier, 
Associate Director, Office of Management and Budget; Kathleen McGinty Director, White House Office 
for Environmental Policy; James R. Lyons, Assistant Secretary of Agriculture for Natural Resources -
gave the Committee its charge and guided it along its path. Kathryn Way, White House Domestic Policy 
Council assisted in coordinating efforts with the states. Bruce Long, 0MB, and Will Stelle, White House 
Office for Environmental Policy provided both expertise and day-to-day shepherding of committee 
activities, Mark Schaefer, White House Office of Science and Technology Policy, assisted with SAST. 
Ray Clark, Patti Leppert-Slack and Kathleen Gallagher, Council on Environmental Quality, provided 
substantive insights and moral and administrative support. The White House Council of Economic 
Advisors sponsored Economics Advisory Group with Erik Lichtenberg, Chair; Jon Goldstein, USFWS; 
Jim Schaub, USDA; Peter Kuch, EPA; Robert Stearns, Department of the Army; and Norm Starter, 0MB, 
served as an invaluable sounding board. Margaret Siegel, the National Governors Association, facilitated 
contacts with the flood-affected and other interested states. Connie Hunt, the World Wildlife Fund, 
sponsored three in-basin workshops on use of the floodplain. Chris Brescia, MARC 2000, facilitated 
access to the agriculture and river communities. W. H. Klingner and John Rob, Upper Mississippi Flood 
Control Association, provided entry to the many levee and drainage districts of the basin. Tom Waters, 
the Missouri Levee and Drainage District Association, offered a steady stream of information about the 
Missouri River levee situation. The Universities Council on Water Resources, Duane Baumann, gathered 
a team of distinguished academicians -- Ray Burby, Shirley Laska, Luna Leopold, Mary Fran Myers, 
Leonard Shabman, and Gilbert White -- to provide their views on floodplain management. Doug 
Plasencia and Larry Larson, Association of State Floodplain Managers, and Jon Kuster, Association of 
State Wetland Managers, shared their experiences and opened their files and their membership to the 
Review Committee. The nine flood state governors and their representatives facilitated and guided the 
Committee's extensive contacts within the states: Al Grosoboll, Don Vonnahme and Marueen Cracker, 
Illinois; General Harold (Tommy) Thompson and LTC Tom Tucker, Iowa; Cindy Luxem, Kansas; Todd 
Johnson and Jim Franklin, Minnesota; Jerry Uhlman and Jill Friedman, Missoui; Dayle Williamson and 
Brian Dunnigan, Nebraska; Dave Sprynczynatyk and Jeff Klein, North Dakota; Gary Whitney, South 
Dakota; Lee Conner and Diane Kleiboer, Wisconsin. Holly Stoerker, Upper Mississippi River Basin 
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Association, and Richard Oppek, Missouri River Basin Association invited the Review Committee to 
participate in the meetings of the Associations and shared their years of experience. 

Throughout the study process, the Review Committee benefited from the advice and information provided 
by many members of Congress, by their staff members, and by the key committee staffs. 

The Review Committee would also like to thank the many Washington and basin based organizations that 
provided assistance and advice, especially the American Farm Bureau Federation, the American Society 
of Civil Engineers, the Association of State Flood and Stormwater Managers, the Association of 
American State Geologists, the Environmental Defense Fund, the Illinois Farm Bureau Federation, the 
McKnight Foundation, the National Association of Conservation Districts, the National Corn Growers 
Association, the National Waterways Conference, the National Wildlife Federation, the Natural Disaster 
Coalition, the Nature Conservancy, and the Sierra Club. 

The individuals within federal agencies who served as advisors on agency activities and as focal points to 
facilitate information exchange with the Review Committee deserve special note: Army, John Zirschky; 
DOI, Michelle Altemus and Russ Earnest; USDA, Tom Hebert, Oleta Fitzgerald, and Eric Olsen; EPA, 
Dick Sanderson and David Davis; FEMA, Dick Moore, Dick Krimm, Jane Bullock, Morrie Goodman, 
and Martha Braddock; HHS, RADM Frank Young; HUD, Truman Goins; DOT, Susan Gaskins; DOL, Ed 
Flynn; NWS, Eugene Stallings; and USACE, MG Stan Genega, Hugh Wright, and Jerry Peterson. 

During the preparation of any report, invaluable assistance is provided by the individuals who go beyond 
'the call of duty.' The Review Committee would like to extend its thanks to Paul Alberti, Don Barnes, 
Whalen Blair, Patti Cogdell, Gary Dyhouse, Mary Lou East, Brian Hyde, George Johnson, Jim Kazel, 
Stuart Kasden, John Kerr, David Lawson, Andy Manale, Kermit Mann, David May, John McShane, 
Jeanne Melanson, Mark Merritt, Matt Miller, Marty Reuss, Kyle Schilling, Josephine Scott, Eugene 
Stakhiv, Kevin Tonat, Nancy Yeager, Chet Worm, Larry Zensinger, and Don Zochi. 

Thanks are due to the National Park Service, the USACE, the USDA and the Missouri Department of 
Conservation for the photographs used in the report. 

Wile the above groups and individuals have provided much valuable advice, the Review Committee bears 
sole responsibility for all views expressed in this report. 
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SHARING THE CHALLENGE: 
FLOODPLAIN MANAGEMENT INTO THE 21sT CENTURY 

The Report of the lnteragency Floodplain Management Review Committee 

ABSTRACT 

June 1994 

The Midwest Flood of 1993 was a significant hydrometeo
rological event. In some areas it represented an unusual 
event; in most others, however, it was just another of the 
many that have been seen before and will be seen again. 
Flood flows similar to those experienced by most of the 
Midwest can occur at any time. During the decade ending 
in 1993, average annual flood damages in the United 
States exceed $3 billion. Flood damages are not a national 
problem. 

Excessive rainfall, which produced standing water, 
saturated soils, and overland flow, caused major damages 
to upland agriculture and some communities. In tum, 
runoff from this rainfall created, throughout the basin, 
flood events that became a part of the nation's 1993 TV 
experience. Damages overall were extensive: between $12 
billion and $16 billion that can be counted, and a large 
amount in unquantifiable impacts on the health and well
being of the population of the Midwest. 

Human activities in the floodplains of the Midwest over 
the last three centuries have placed people and property at 
risk. Local and federal flood damage reduction projects 
were constructed to minimize the annual risk, and, during 
the 1993 flood, prevented nearly $20 billion in damages. 
Some of these programs, however, attracted people to high 
risk areas and created greater exposure to future damages. 
In addition, flood control, navigation, and agricultural 
activities severely reduced available floodplain habitat and 
compromised natural functions upon which fish and 
wildlife rely. 

Over the last 30 years the nation has learned that effective 
floodplain management can reduce vulnerability to 
damages and create a balance among natural and human 
uses of floodplains and their related watersheds to meet 
both social and environmental goals. The nation, however, 
has not taken full advantage of this knowledge. The 
United States simply has lacked the focus and incentive to 
engage itself seriously in floodplain management. The 

1993 flood has managed to focus attention on the 
floodplain and has provided the incentive for action. 

The Interagency Floodplain Management Review 
Committee proposes a better way to manage the 
floodplains. It begins by establishing that all levels of 
government, all businesses and all citizens have a stake in 
properly managing the floodplain. All of those who 
support risky behavior, either directly or indirectly, must 
share in floodplain management and in the costs of 
reducing that risk. The federal government can 
lead by example; but state and local governments must 
manage their own floodplains. Individual citizens must 
adjust their actions to the risk they face and bear a greater 
share of the economic costs. 

The Review Committee supports a floodplain management 
strategy of, sequentially, avoiding inappropriate use of the 
floodplain, minimizing vulnerability to damage through 
both structural and nonstructural means, and mitigating 
flood damages when they do occur. 

By controlling runoff, managing ecosystems for all their 
benefits, planning the use of the land and identifying those 
areas at risk; many hazards can be avoided. Where the 
risk cannot be avoided, damage minimization approaches, 
such as elevation and relocation of buildings or construc
tion of reservoirs or flood protection structures, are used 
only when they can be integrated into a systems approach 
to flood damage reduction in the basin. When floods 
occur, impacts on individuals and communities can be 
mitigated with a flood insurance program that is funded by 
those who are protected. Full disaster support for those in 
the floodplain is contingent on their participation in these 
self-help mitigation programs. Measures that internalize 
risks reduce the moral hazard associated with full 
government support. 

To ensure a long. term, nationwide approach to floodplain 
management, the Review Committee proposes legislation 

V 
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to develop and fund a national Floodplain Management 
Program with principal responsibility and accountability at 
the state level. It also proposes revitalization of the federal 
Water Resources Council to better coordinate federal 
activities, limited restoration of some basin commissions 
for basin-wide planning, and issuance of a Presidential 
Executive Order requiring federal agencies to follow 
floodplain management principles in the execution of their 
programs. 

The upper Mississippi River Basin includes both individual
ly authorized federal flood damage reduction projects and 
levees built by local groups and individuals. This pattern of 
development is unique and requires a unique approach. The 

vi 

Review Committee proposes a plan to identify and evaluate 
the needs of the basin, to ensure the integrity of a flood 
damage reduction system that meets the needs of the basin, 
and to restore natural floodplain functions on appropriate 
lands. 

The nation knows where to go with floodplain management 
and how to get there. This report provides a map showing 
the shortest route to success. The nation now must take the 
actions required to do so. 
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REPORT OF THE INTERAGENCY FLOODPLAIN MANAGEMENT REVIEW 
COMMITTEE 

to the 
ADMINISTRATION FLOODPLAIN MANAGEMENT TASK FORCE 

EXECUTIVE SUMMARY 

The time has come to fact the fact that this Nation can no longer afford the high costs of 
natural disasters. We can no longer afford the economic costs to the American taxpayer, 

nor can we afford the social costs to our communities and individuals. 

FLOODPLAINS AND THE 
NATION 

The upper Mississippi and Missouri rivers and their 
tributaries have played a major role in the nation's history. 
Their existence was critical to the growth of the upper 
Midwest region of the United States and fostered the 
development of major cities and a transportation network 
linking the region to the rest of the world. The floodplains 
of these rivers provide some of the most productive 
farmland in the country. They offer diverse recreational 
opportunities and contain important ecological systems. 
While development of the region has produced significant 
benefits, it has not always been conducted in a wise 
manner. As a result, today the nation faces three major 
problems: 

First, as the Midwest Flood of 1993 has shown, people and 
property remain at risk, not only in the floodplains of the 
upper Mississippi River Basin, but also throughout the 
nation. Many of those at risk do not fully understand the 

James L. Witt 
Director, Federal Emergency Management Agency 

Testimony before Congress, October 27, 1993 

nature and the potential consequences of that risk; nor do 
they share fully in the fiscal implications of bearing that 
risk. 

Second, only in recent years has the nation come to 
appreciate fully the significance of the fragile ecosystems 
of the upper Mississippi River Basin. Given the 
tremendous loss of habitat over the last two centuries, 
many suggest that the nation now face severe ecological 
consequences. 

Third, the division of responsibilities for floodplain 
management among federal, state, tribal and local 
governments needs clear definition. Currently, attention to 
floodplain management varies widely among and within 
federal, state, tribal and local governments. 

The Interagency Floodplain Management Review 
Committee proposes a better way to manage the nation's 
floodplains. This report not only describes the nature and 
extent of the 1993 flooding and government efforts to cope 
with the event but also presents a blueprint for change. 

vii 
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This blueprint is directed at both the upper Mississippi 
River Basin and the nation as a whole. Its foundation is a 
sharing of responsibilities and accountability among all 
levels of the government, business, and private citizens. It 
rrovides for a balance among the many competing uses of 
the rivers and their floodplains; it recognizes, however, that 
all existing activities in the floodplain simply cannot be 

EXECUTIVE SUMMARY 

discarded as inappropriate. Implementing this approach, 
the Review Committee believes, will bring about changes 
necessary to reduce flood vulnerability to both the 
infrequent major flood events and the more frequent 
smaller ones. Implementation also will reduce the envi
ronmental, social, and economic burdens imposed by 
current conditions on both public and private sectors. 

SHARING THE CHALLENGE - FEDERAL, STATE, TRIBAL AND LOCAL 
GOVERNMENTS, BUSINESSES, CITIZENS 

Since passage of the Flood Control Act of 1936, the 
federal government has dominated the nation's flood 
damage reduction efforts and as a result, the nation's 
floodplain management activity. Structural programs were 
deemed important and were also the principal sources of 
funds for any efforts to stem the rising tide of flood losses. 
In recent years, the federal government has begun to 
support nonstructural approaches. Many states, tribes, and 
local governments have developed and carried out 
floodplain management efforts that both reduced flood 
damages and enhanced the natural functions of 
floodplains. In carrying out these programs, however, they 
have been hampered by uncoordinated and conflicting 
federal programs, policies, regulations and guidelines that 
have hindered efficient floodplain management. Some state 
and local governments have not been as active in 
floodplain management. With the federal government 
assuming the dominant role and funding most ecosystem 
restoration, flood damage reduction, and flood recovery 
activities, the incentive has been limited for many state, 
tribal and local governments, businesses, and private 
citizens to share responsibility for making wise decisions 
concerning floodplain activity. Now is the time to: 

COMMITTEE FINDINGS: 

• Share responsibility and accountability for 
accomplishing floodplain management among all 
levels government and with all citizens of the 
nation. The federal government cannot go it alone 
nor should it take a dominant role in the process. 

• Establish, as goals for the future, the reduction 
of the vulnerability of the nation to the dangers and 
damages that result from floods and the concurrent 
and integrated preservation and enhancement of 
the natural resources and functions of floodplains. 
Such an approach seeks to avoid unwise use of the 
floodplain, to minimize vulnerability when 
floodplains must be used, and to mitigate damages 
when they do occur. 

• Organize federal programs to provide the 
support and the tools necessary for all levels of 
government to carry out and participate in effective 
floodplain management. 

In conducting the review, the Committee divided its findings into two areas; the Midwest Flood of 1993, and Federal, State, 
Tribal, and Local Floodplain Management. 

The Midwest Flood of 1993 

In reviewing the Midwest Flood of 1993, the Committee 
found that: 

• The Midwest Flood of 1993 was a 

VIII 

hydrometeorological event unprecedented in recent times. 
It was caused by excessive rainfall that occurred 
throughout a significant section of the upper Mississippi 
River Basin. The damaging impacts of this rainfall and 
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related runoff were felt both in upland areas and in the 
floodplains. Pre-flood rainfall saturated the ground and 
swelled tributary rivers. Subsequent rains quickly filled 
surface areas, forcing runoff into the lower lands and 
creating flood conditions. The recurrence interval of the 
flood ranged from less than 100 years at many locations to 
near 500 years on segments of the Mississippi River from 
Keithsburg, Illinois, to above St. Louis, Missouri, and on 
segments of the Missouri River from Rulo, Nebraska, to 
above Hermann, Missouri. At 45 U.S. Geological Survey 
(USGS} gaging stations, the flow levels exceeded the 
100-year mark. The duration of the flood added to its 
significance. Many areas were under water for months. 

• Rainfall and floods like the 1993 event will 
continue to occur. Floods are natural repetitive phenomena. 
Considering the nation's short history of hydrologic record
keeping as well as the limited knowledge of long-term 
weather patterns, flood recurrence intervals are difficult to 
predict. Activities in the floodplain, even with levee 
protection, continue to remain at risk. 

• The loss of the wetlands and upland cover and 
the modification of the landscape throughout the basin over 
the last century and a half significantly increased runoff. 
Most losses occurred prior to 1930, but some are related to 
more recent drainage, flood damage reduction, and 
navigation development. Although upland watershed 
treatment and restoration of upland and bottomland 
wetlands can reduce flood stages in more frequent floods 
(25 years and less) it is questionable whether they would 
have significantly altered the 1993 conditions. 

• Human activity throughout the basin has 
caused significant loss of habitat and ecosystem diversity. 
Flood damage reduction and navigation works and land uses 
practices have altered bottomland habitat adversely. 

• The costs to the nation from the flood were 
extensive. Thirty-eight deaths can be attributed directly to 
the flood and estimates of fiscal damages range from 
$12 billion to 16 billion. Agriculture accounted for over half 
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of the damages. More than 70 percent of the crop disaster 
assistance payments were made to counties in upland areas 
where ground saturation prevented planting or killed the 
crop. Nearly 50 percent of the approximately 100,000 
homes damaged, suffered losses due to groundwater or sewer 
backup as opposed to riverine flooding. Flood response and 
recovery operations cost the nation more than $6 billion. In 
addition many costs can not yet be quantified. Impacts on 
businesses in out of the basin have not been calculated. Tax 
losses to governments are unknown. The impacts of the 
flood on the population's physical and mental well-being are 
just being identified and are of concern. 

• Flood damage reduction projects and floodplain 
management programs, where implemented, worked 
essentially as designed and significantly reduced the 
damages to population centers, agriculture, and industry. It 
is estimated that reservoirs and levees built by the U.S. 
Army Corps of Engineers (USACE), prevented more than 
$19 billion in potential damages. Large areas of Kansas 
City and St. Louis were spared the ravages of flood, 
although several suburbs suffered heavy damages. 
Watershed projects built by the Soil Conservation Service 
saved an estimated additional $400 million. Land use 
controls required by the National Flood Insurance Program 
(NFIP) and state floodplain management programs reduced 
the number of structures at risk throughout the basin. 

• Many locally constructed levees breached 
and/or overtopped. Frequently, these events resulted in 
considerable damage to the land behind the levees through 
scour and deposition. 

• Flooding during the 1993 event would have 
covered much of the floodplains of the main stem lower 
Missouri and upper Mississippi rivers whether or not levees 
were there. Levees can cause problems in some critical 
reaches by backing water up on other levees or lowlands. 
Locks and dams and other navigation related structures did 
not raise flood heights. For more frequent floods -- less 
flow -- navigation dikes may cause some minor increase in 
flood heights. 

ix 
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Federal, State, Tribal and Local 
Floodplain Management 

The Review Committee examined the structure of current 
federal programs, relationships among federal, state, tribal 
and local governments, the performance of various 
programs during and after the flood, and the after action 
reports stemming from these activities. The Review 
Committee reached the following conclusions: 

• The division of responsibilities floodplain 
management activities among and between federal, state, 
tribal, and local governments needs to be clearly defined. 
Within the federal system, water resources activities in 
general flood and floodplain management in particular need 
better coordination. State and local governments must have 
a fiscal stake in floodplain management; without this stake, 
few incentives exist for them to be fully involved in 
floodplain management. State governments must assist 
local governments in dealing with federal programs. The 
federal government must set the example in floodplain 
management activities. 

• The National Flood Insurance Program (NFIP) 
needs improvement. Penetration of flood insurance into the 
target market -- floodplain occupants -- is very low, 20-30 
percent. Communities choosing not to participate in the 
NFIP continue to receive substantial disaster assistance. 
Provision of major federal disaster assistance to those 
without insurance creates a perception with many floodplain 
residents that purchase of flood insurance is not a 
worthwhile investment. The mapping program is 
underfunded and needs greater accuracy and coverage. 
Some requirements within the program that vary from 
disaster to disaster need stabilization. 

• The principal federal water resources planning 
document, Principles and Guidelines, is outdated and does 
not reflect a balance among the economic, social, and envi
ronmental goals of the nation. This lack of balance is 
exacerbated by a present inability to quantify, in monetary 
terms, some environmental and social impacts. As result, 
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these impacts are frequently understated or omitted. Many 
critics of Principles and Guidelines see it as biased against 
nonstructural approaches. 

• Existing federal programs designed to protect 
and enhance the floodplain and watershed environment are 
not as effective as they should be. They lack support, 
flexibility and funding, and are not well coordinated. As a 
result, progress in habitat improvement is slow. 

• Federal pre-disaster, response, recovery and 
mitigation programs need streamlining but are making 
marked progress. The nation clearly recognized the 
aggressive and caring response of the government to the 
needs of flood victims, but coordination problems that 
developed need to be addressed. Buyouts of floodprone 
homes and damaged lands make considerable inroads in 
reducing future flood losses. 

• The nation needs a coordinated strategy for 
effective management of the water resources of the upper 
Mississippi River Basin. Responsibility for integrated 
navigation, flood damage reduction and ecosystem 
management is divided among several federal programs. 

• The current flood damage reduction system in 
the upper Mississippi River Basin represents a loose 
aggregation of federal, local, and individual levees and 
reservoirs. This aggregation does not ensure the desired 
reduction in the vulnerability of floodplain activities to 
damages. Many levees are poorly sited and will fail again 
in the future. Without change in current federal programs, 
source of these levees will remain eligible for post-disaster 
support. Levee restoration programs need greater flexibility 
to provide for concurrent environmental restoration. 

• The nation is not using science and technology 
to full advantage in gathering and disseminating critical 
water resources management information. Opportunities 
exist to provide information needed to better plan the use of 
the floodplain and to operate during crisis conditions. 
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COMMITTEE RECOMMENDATIONS 

The Review Committee developed recommendations in 
consonance with the proposed goals: 

• To ensure that the floodplain management 
effort is organized for success, the President should: 

Propose enactment of a Floodplain Management 
Act which establishes a national model for 
floodplain management, clearly delineates federal, 
state, tribal, and local responsibilities, provides 
fiscal support for state and local floodplain 
management activities, and recognizes states as the 
nation's principal floodplain managers; 

Issue a revised Executive Order clearly defining the 
responsibility of federal agencies to exercise sound 
judgement in floodplain activities; and 

Activate the Water Resources Council to 
coordinate federal and federal-state-tribal activities 
in water resources; as appropriate, reestablish basin 
commissions to provide a forum for federal-state
tribal coordination on regional issues. 

• To focus attention on comprehensive evaluation 
of all federal water project and program effects, the 
President should immediately establish environmental 
quality and national economic development as co-equal 
objectives of planning conducted under the Principles and 
Guidelines. Principles and Guidelines should be revised to 
accommodate the new objectives and to ensure full consid
eration of nonstructural alternatives. 

• To enhance coordination of project 
development, to address multiple objective planning, and to 
increase customer service, the Administration should 
support collaborative efforts among federal agencies and 
across state, tribal, and local governments. 

• To ensure continuing state, tribal and local 
interest in floodplain management success, the 
Administration should provide for federal, state, tribal, 
and/or local cost-sharing in pre-disaster, recovery, response, 
and mitigation activities. 

EXECUTIVE SUMMARY 

• To provide for coordination of the multiple 
federal programs dealing with watershed management, the 
Administration should establish an lnteragency Task Force 
to develop a coordination strategy to guide these actions. 

• To take full advantage of existing federal 
programs which enhance the floodplain environment and 
provide for natural storage in bottomlands and uplands, the 
Administration should: 

Seek legislative authority to increase post-disaster 
flexibility in the execution of the land acquisition 
programs; 

Increase environmental attention in federal 
operation and maintenance and disaster recovery 
activities; 

Better coordinate the environmentally-related land 
interest acquisition activities of the federal 
government; and 

Fund, through existing authorities, programmatic 
acquisition of needed lands from willing sellers. 

• To enhance the efficiency and effectiveness 
of the National Flood Insurance Program, the 
Administration should: 

Take vigorous steps to improve the marketing of 
flood insurance, enforce lender compliance rules, 
and seek state support of insurance marketing; 

Reduce the amount of post-disaster support to 
those who were eligible to buy insurance but did 
not to that level needed to provide for immediate 
health, safety, and welfare; provide a safety net for 
low income flood victims who were unable to 
afford flood insurance; 

Reduce repetitive loss outlays by adding a 
surcharge to flood insurance policies following 
each claim under a policy, providing for mitigation 
insurance riders, and supporting other mitigation 
activities; 

xi 
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Require those who are behind levees that provide 
protection against less than the standard project 
flood discharge to purchase actuarially based 
insurance; 

Increase the waiting period for activation of flood 
insurance policies from 5 to 15 days to avoid 
purchases when flooding is imminent; 

Leverage technology to improve the timeliness, 
coverage, and accuracy of flood insurance maps; 
support map development by levies on the policy 
base and from appropriated funds because the 
general taxpayer benefits from this program; and 

Provide for the purchase of mitigation insurance to 
cover the cost of elevating, demolishing, or 
relocating substantially damaged buildings. 

• To reduce the vulnerability to flood damages of 
those in the floodplain, the Administration should: 

Give full consideration to all possible alternatives 
for vulnerability reduction, including permanent 
evacuation of floodprone areas, flood warning, 
floodproofing of structures remaining in the 
floodplain, creation of additional natural and 
artificial storage, and adequately sized and 
maintained levees and other structures; 

Adopt flood damage reduction guidelines based on 
a revised Principles and Guidelines which would 
give full weight to social, economic, and environ
mental values and assure that all vulnerability 
reduction alternatives are given equal considera
tion; and 

Where appropriate, reduce the vulnerability of 
population centers and critical infrastructure to the 
standard project flood discharge through use of 
floodplain management activities and programs. 

• To ensure that existing federally constructed 
water resources projects continue to meet their intended 
purposes and are reflective of current national social and 
environmental goals, the Administration should require 
periodic review of completed projects. 

xii 
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• To provide for efficiency in operations and for 
consistency of standards, the Administration should assign 
principal responsibility for repair, rehabilitation, and con
struction of levees under federal programs to the U.S. Army 
Corps of Engineers. 

• To ensure the integrity of levee and the envi
ronmental and hydraulic efficiencies of the floodplain, states 
and tribes should ensure proper siting, construction, and 
maintenance of non-federal levees. 

• To capitalize on the successes in federal, state, 
tribal, and local pre-disaster, response, recovery, and 
mitigation efforts during and following the 1993 flood and 
to Streamline future efforts, the Administration should: 

Through the NFIP Community Rating System 
encourage states and communities to develop and 
implement floodplain management and hazard 
mitigation plans; 

Provide funding for programmatic buyouts of 
Structures at risk in the floodplain; 

Provide states the option of receiving Section 404 
Hazard Mitigation Grants as block grants; 

Assign the Director of the Federal Emergency 
Management Agency responsibility for integrating 
federal disaster response and recovery operations; 
and 

Encourage federal agencies to use non-disaster 
funding to support hazard mitigation activities on a 
routine basis. 

• To provide integrated, hydrologic, hydraulic, 
and ecosystems management of the upper Mississippi River 
basin, the Administration should: 

Establish upper Mississippi River Basin and 
Missouri River Basin commissions to deal wrlh 
basin-level program coordination; 

Assign responsibility, in consultation with the 
Congress, to the Mississippi River Commission 
(MRC), for integrated management of flood 
damage reduction, ecosystem management, and 
navigation on the upper Mississippi River and 
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tributaries; expand MRC membership to include 
representation from the Department of the Interior; 
assign MRC responsibility for development of a 
plan to provide long-term control an maintenance 
of sound federally built and federally supported 
levees along the main stems of Mississippi and 
Missouri rivers; this support would be contingent 
on meeting appropriate engineering, environmen
tal, and social standards. 

Seek authorization from the Congress to establish 
an Upper Mississippi River and Tributaries project 
for management of the federal flood damage 
reduction and navigation activities in the upper 
Mississippi River Basin; 

Establish the upper Mississippi River Basin as an 
additional national cross-agency Ecosystem 
Management Demonstration Project; and Charge 
the Department of the Interior with conducting an 

STRUCTURE OF THE REVIEW 

Throughout the spring, summer, and fall of 1993, the 
people of the United States were faced each night with 
pictures of the devastation brought on the midwestern 
United States by the Great Flood of 1993. For nearly six 
decades, the nation had labored to reduce the impacts of 
floods, yet the toll in lives lost, homes damaged, and 
property destroyed was enormous. Why had this 
happened? What caused the flood? Had human interven~ 
tion over time exacerbated the situation? What should the 
nation be doing to prevent a repetition? To answer these 
questions, the Administration Floodplain Management 
Task Force, part of the Administration Flood Recovery 
Task Force headed by Secretary of Agriculture Mike Espy, 
established the Interagency Floodplain Management 
Review Committee, a group of 31 professionals assigned 
to federal agencies with responsibilities in the water 
resources arena. 

The Review Committee conducted its activity from 
January through June I 994 in Washington and throughout 
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ecosystem needs analysis of the upper Mississippi 
River Basin. 

• To provide timely gathering and dissemination 
of the critical water resources infonnation needed for 
floodplain management and disaster operations, the 
Administration should: 

Establish an information clearing house at USGS 
to provide federal agencies and state and local 
activities the information already gathered by the 
federal government during and following the 1993 
flood and to build on the pioneering nature of this 
effort; and 

Exploit science and technology to support 
monitoring, analysis, modeling, and the 
development of decision support systems and 
geographic information systems for floodplain 
activities. 

the Midwest. Working through the offices of the governors 
of the nine flood-affected states, the Review Committee 
met with state and local officials and visited over 60 
locations. The Review Committee also made extensive 
contacts with federal agencies, interest groups, members 
of Congress and their staffs and numerous private citizens 
who expressed an interest in the flood. A part of the 
Review Committee, the Scientific Assessment and Strategy 
Team, chartered in November l 993 by the White House, 
conducted its activities at the EROS Data Center in Sioux 
Falls, South Dakota, where it developed a major database 
of flood and basin information. 

The report of the Review Committee includes an action 
plan delineating proposed responsibilities and timelines for 
execution of the recommendations, a fiscal impact 
statement, and the preliminary report of the Scientific 
Assessment and Strategy Team. 
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INTRODUCTION 

The time has come to face the fact that this Nation can no longer afford the high costs of 
natural disaster. We can no longer afford the economic costs to the American taxpayer, nor 

can we afford the social costs to our communities and individuals. 

Throughout the spring, summer, and fall of 1993, the 
people of the United State were faced with pictures of the 
devastation wrought on the Midwest by what became 
know as "The Great Flood of 1993." For nearly six 
decades, the nation had labored to reduce the impacts of 
floods, yet within a few months tens of thousands of 
homes were damaged, and the lives of hundreds of 
thousands of Americans disrupted. Acre upon acre of 
some of the nation's richest farmland lay fallow. Why did 
this happen? What caused the flood? Did human inter
vention over the years exacerbate the situation? What 
should the nation be doing to prevent a repetition of the 
I 993 event? The Administration Floodplain Management 
Task Force, a part of the Clinton Administration's flood 
Recovery Task Force, headed by Secretary of Agriculture 
Mike Espy, established the Interagency Floodplain 
Management Review Committee to seek answers to these 
questions and to make recommendations. 

The charter of the Review Committee (see Appendix A) 
assigns it the mission to: 

• Delineate the major causes and consequences 
of the 1993 flooding; 

• Evaluate the performance of existing 
floodplain management and related watershed 
management programs; and 

James L. Witt 
Director, Federal Emergency Management Agency 

Testimony before Congress, October 2 7, 1993 

• Make recommendations to the Task force on 
changes in current policies, programs, and activities of the 
federal government that would most effectively achieve risk 
reduction, economic efficiency, and environmental 
enhancement in the floodplain and related watersheds. 

The Review Committee consisted of federal engineers and 
physical, social, and biological scientists who contributed 
technical and institutional knowledge in the fields of flood 
damage-reduction and river basin ecosystem management. 
Of the 31 -member Review Committee, 15 members were 
located in Washington, D.C., and 16 formed the Scientific 
Assessment and Strategy Team (SAST), which operated 
from the Earth Resource Observation System (EROS) 
center at Sioux Falls, South Dakota. The SAST was 
chartered by the White House in November 1993 "to 
provide scientific advice and assistance to officials 
responsible for making decisions with respect to flood 
recovery in the upper Mississippi River Basin." It was 
incorporated into the Review Committee in January 1994 
to serve as its research arm for scientific analysis. For a 
full listing of Review Committee members and their parent 
agencies, see Appendix B. 

The Review Committee began its work in January 1994, 
focusing on federal agency briefings and consultations 
with other levels of government to gain a better under
standing of the complex intergovernmental system of 

xix 
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INTRODUCTION 

WHAT IS A FLOODPLAIN? 

Floodplains are the relatively low and periodically inundated areas adjacent to rivers, lakes, 
and oceans. Floodplain lands and adjacent waters combine to form a complex, dynamic physical and 
biological system that supports a multitude of water resources, living resources, water filtering 
processes, a wide variety of habitats for flora and fauna, places for recreation and scientific study, and 
historic and archeological sites. They are also the locus of a variety of human activities, including 
commerce, agriculture, residence, and infrastructure. 

Estimates of the extent of the nation's floodplains vary according to the areas measured. In 
1977 the U.S. Water Resources Council estimated that floodplains comprise about 7 percent, or 178.8 
million acres of the total area of the United States and its territories. 

During the 1993 flood, floodplains along the upper Mississippi and Missouri Rivers became 
part of the rivers when they were inundated by river stages exceeding channel capacity or the design 
elevations of flood-control levees or when the levees failed or overtopped. 

Adapted, in part, from the draft 1994 Unified National Program for Floodplain Management 

responsibilities and decision making in floodplain 
management. This initial effort was followed by 
discussions in the nine Midwest states most affected by the 
flood. Review Committee members met with the 
governors and their representatives, state flood recovery 
and mitigation task forces, staffs or relevant congressional 
committees, staffs of congressional members from the 
flood states, and interest groups at the national, regional, 
and local level. In March the Review Committee shifted its 
focus to outreach visits in the Midwest communities and 
areas affected by the flood. During this phase of review, 
the Review Committee visited over 60 communities where 
county, city, and other local officials and citizens 
assembled to provide information and insights. The 
Review committee asked those contacted to share their 
candid opinions about the best use of flood hazard areas, 
their visions of the future, and how that vision was 
changed by the 1993 flood. They were asked about hazard 
mitigation, floodplain management, and the emergency 
response plans of the flood-affected communities, with 
particular regard to whether such plans were useful during 

xx 

or after the flood. All were asked to critique the strengths 
and weaknesses of federal programs and policies as 
presently structured, and to discuss what federal and state 
roles should be in long-term management of floodplains. 

Throughout the review process, a steady stream of letters 
arrived from organizations, interest groups, state and local 
officials, and from individuals offering information, 
personal viewpoints, and advice, all of which the Review 
Committee greatly appreciated. 

Following visits to the Midwest, the Review Committee 
formulated an array of floodplain management options, 
briefs of which were presented to the Administration 
Floodplain Management Task force, congressional 
interests, federal agencies, state officials, and interest 
groups. Meetings to review the options were held in 
Washington, D.C.; Kansas City, Missouri; Springfield, 
Illinois; and Minneapolis, Minneapolis, Minnesota. The 
Review Committee then developed its recommendations. 
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FLOODPLAIN MANAGEMENT 

Floodplain management is a decision 
making process whose goal is to achieve 
appropriate use of the nation's floodplains. 
Appropriate use is any activity or set of 
activities compatible with the risk to natural 
resources (natural and beneficial functions of 
floodplains) and human resources (life and 
property). 

The history of the nation's floodplain 
activity is as old as the nation itself and is well 
chronicled in An Assessment Report: 
Floodplain Management in the United States, 
prepared in 1992 for the Federal Interagency 
Floodplain Management Task Force 

GOODNEWS 

Although the flood of 1993 ultimately caused major 
damages throughout the upper Mississippi river basin, 
many elements of structural and nonstructural flood 
damage reduction systems put in place by federal, state, 
and local governments over the years did work and 
prevented billions of dollars in damages. 

During the flood the outreach from all over the country 
and the world to those suffering the effects of the flooding 
was most impressive. Thousands filled and stacked 
sandbags to hold weakening levees; others worked day 
after day to help clean the homes and businesses of people 
they had never met. Dry communities adopted those in 
need. Contributions to assist flood victims poured in from 
people in many nations. Federal, state, and local disaster 

INTRODUCTION 

teams worked around the clock, month after month, to 
Mitigate damages and suffering. Those who were 
recipients of this assistance will never forget this demon
stration of true caring. While the Review Committee 
report will not address all of these successes, they should 
not be forgotten. 

SHARING THE CHALLENGE 

Today the nation faces three major problems in floodplain 
management: 

• As the Midwest Flood of 1993 has shown, people and 
property remain at risk, not only in the floodplains of the 
upper Mississippi River Basin but also throughout the 
nation. Many of those at risk neither fully understand the 
nature and the potential consequences of that risk nor 
share fully in th~ fiscal implications of bearing that risk. 
Over the last thirty years, average annual riverine flood 
damages have exceeded $2 billion. Over the last ten, they 
have been over $3 billion. Between 1988 and 1992, the 
Federal Emergency Management Agency has expended 
nearly $200 million each year in flood recovery activities. 1 

• Only in recent years has the nation come to appreciate 
fully the significance of the fragile ecosystems of the 
upper Mississippi River Basin. Given the tremendous loss 
of habitat over the last two centuries, many suggest that we 
now face severe ecological consequences. 

A lot of great things have been 
done that prevented damages 

and mitigated the damages that 
did occur ... we can't lose sight of 

this. 

Terry Brandstad 
Governor Of Iowa 
February 16, 1994 

xxi 
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L The division of responsibilities for floodplain 
management among federal, state, tribal, and local 
governments is not clearly defined. As a result, attention 
to floodplain management varies widely among and within 
federal, state, tribal, and local governments. 

This report provides the Review Committee's findings and 
recommendations for action. Part I (Chapters 1-3) 
discusses the flood event and its impacts as well as the 
effects of human intervention, over time, on the nature of 
this flood. It also provides insights into the potential for 
recurrence of the event. Part II (Chapters 4-9) provides a 
blueprint for the future -- a consensus view of floodplain 
management for the 21st century. Part III addresses the 
residual problems with floodplain management in the 
upper Mississippi River Basin. Part IV (Chapters 11-15) 
highlights needs in the fields of research, science, and • 
technology; discusses the economic impacts of the report's 
findings and recommendations; converts the general 
actions proposed in Chapters 5 to 11 into specific tasks for 
accomplishment and summarizes the report. 

INTRODUCTION 

The report contains conclusions, actions, and recommen
dations. Conclusions represent the Committee's evaluation 
of its research or analysis related to the Flood of 1993 and 
its consequences. The Review Committee identified 
specific approaches required to move forward in floodplain 
management as actions. Actions may involve resource 
commitments beyond an agency's baseline posture. 
Recommendations address problems that the Review 
Committee believes merit attention; however, the solutions 
to these problems can be accomplished within agency 
resources, existing programs, or cooperative efforts. 

The thesis of this report is straightforward. The tools to 
carry out effective floodplain management exist today but 
need improvement. The goals are clear. It is now time to 
organize a national effort to conduct effective and efficient 
floodplain management. It is time to share responsibility 
and accountability for accomplishing floodplain 
management among all levels of government and with the 
citizens of the nation. Working together, the nation's 
public and private sectors can accomplish the mission. 

A MESSAGE FROM ELIZABETH 

xxii 

Dear General Galloway: 

My name is Elizabeth Darabcsek. I am eleven years old and in the 5th grade at Christ Prince of Peace School. 

I read your article in the newspaper and was interested. I thought I could help. 

I did a science fair project on floods. I tested levees, back to nature and something I made up, it was a small 
levee by the river and a larger one a little farther back. The little one held most of the water but not all. The water that 
was not held back from the small levee would then stay in the space between the big and little levee. The land between 
the two levees could be used as farm land or other things that could not be badly damaged by a big flood. The damaged 
levee could be used as the levee in the front (the smaller levee). Therefore, we would only have to build one new levee. 
This information may not help you, but I wanted you to know that I am trying to help protect our cities too. 

Sincerely, 
Elizabeth Darabcsek 

P.S. Just to tell you, I won first place for my project out of the whole 5th grade. 
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Chapter 1 

THE FLOOD OF 1993 
I have visited the Midwest states affected by the '93 Flood many times. Each time I have 
come away saddened by the enormous loss. I have never seen such devastation. On the 

other hand, I have never witnessed Sl!,ch tremendous courage as that displayed by 
individuals who are beginning to rebuild their lives. 

Floods are a function of the location, intensity, volume, 
and duration of rainfall and snowmelt. Other factors 
include the characteristics of a region's topography, its 
land-cover conditions, and the capacity of its floodplain to 
convey or store water. In 1993 a singular combination of 
these factors resulted in one of the most costly flood 

THE BASIN 

The upper Mississippi River Basin is physiographically, 
ecologically, and climatologically diverse. 
Physiographically it ranges from the Rocky Mountains to 
the Ozark Plateau to the Glaciated Plains and central 
lowlands. Climatologically it ranges from the semi-arid 
basins and plains of eastern Colorado and Wyoming to the 
humid-temperate margins of the Great lakes. Geographic 
analysis divides this region into 70 terrain units defined by 
distinct combinations of physical, geologic, soil, 
ecological, climate, and land-use characteristics. Each unit 
is subject to different combinations and intensities of 
hydrologic and geomorphic processes. Individual areas 
respond differently to storm events and land treatments. 
The Mississippi River rises at the outlet of Lake Itasca in 
the lake and forest country of north-central Minnesota and 
empties into the Gulf of Mexico in the marshy delta just 
below Head-of-Passes, Louisiana. Over its journey of 
2,320 miles, the Mississippi River falls 1,463 feet and 

Mike Espy 
Secretary of Agriculture 

Chair, Flood Recovery Task Force 
November 10, l 993 

disasters in U.S. history. This chapter surveys the damages 
prevented and the record damages reported in the 1993 
flooding of the upper Mississippi River Basin. It also 
addresses the response and recovery costs for affected 
towns, cities, and states and for the nation. 

drains 1.25 million square miles (sq. mi.) or 41 percent of 
the land area of the 48 contiguous United States. That 
portion of the Mississippi River drainage lying above its 
confluence with the Ohio River and referred to as the 
upper Mississippi River Basin is the focus of this report. 
It is in this basin where the deluge of rain and consequent 
record flooding occurred during the spring, summer and 
fall of I 993. 

Draining all or part of 13 states, the upper Mississippi 
River Basin encompasses approximately 714,000 square 
miles. It comprises 57 percent of the total Mississippi 
River Basin and 23 percent of the area in the contiguous 
United States. From its source at Lake Itaska, Minnesota, 
to its confluence with Ohio River at Cairo, Illinois, the 
Mississippi River courses a distance of 1,366 miles. Its 
principal tributary is the Missouri River, which drains 
529,300 sq. mi. above its mouth at St Louis, Missouri, 
including 9700 sq. mi. in Canada. 

3 
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UPPER, LOWER, MIDDLE? 

Lending confusion to a discussion of the Mississippi River and its drainage basin is the fact 
that hydrologists divide the basin, including tributary basins, into two parts: the upper and the lower; 
and the river into three reaches -- the upper, middle, and lower. Division between the upper basin and 
lower basin is at Cairo (above the mouth of the Ohio River). For the Mississippi River itself, the 
reach upstream from St. Louis is called the upper Mississippi River (upper Miss.), the reach between 
St. Louis and Cairo is the middle Mississippi River (middle Miss.), and the reach downstream from 
Cairo is called the lower Mississippi River (lower Miss.). 

Other major tributaries include the Minnesota, Wisconsin, 
Iowa, Des Moines, and Illinois rivers, all of which drain 
watersheds greater than 10,000 sq. mi. in area (Figure l.l). 

The Missouri River, which drains all or part of ten states 
and 74 percent of the upper Mississippi River Basin, 
contributes only 42 percent of the long-term average 
annual flow of the Mississippi River at St. Louis. The 
Missouri River does contribute the most sediment in the 
upper Mississippi River Basin. Hydrologically the 
Missouri River Basin is divided into upper and lower 
portions with demarcation at Sioux City, Iowa. The upper 
and lower basins contain 314,600 sq. mi. and 214,700 sq. 
mi. respectively. 

Runoff from the upper basin is controlled in great measure 
by regulation of six large dam and reservoir projects on the 
main stem Missouri River operated by the U.S. Army 
Corps of Engineers (USACE). The drainage area (279,400 
sq. mi.) above Gavins Point Dam, the dam furthest 
downstream, encompasses about 90 percent of the upper 
Missouri River Basin and over 50 percent of the total 
Missouri River Basin area. The amount of water that runs 
off the upper basin annually averages 24.6 million acre
feet. l 

History of Development 

The upper Mississippi River valley was settled by 
European immigrants during the 18th and 19th centuries. 
By I 824 early steamboat travel and commerce created a 
demand for navigation improvements. Urban and rural 

4 

populations continued to grow, creating an increased 
demand for forest lumber resources and agricultural 
products. Most early urban settlements were located on or 
near rivers to be close to water supplies and transportation 
arteries. By the late 1800s, settlers had cleared and 
drained many wetlands for agriculture and planted higher 
floodplain areas to crops. 2 

VOLUMES OF WATER 

When quantifying large volumes 
of water, a measuring unit as small as a 
gallon results in numbers in the billions 
or trillions and makes perception 
difficult. Water engineers and scientists 
have adopted a larger unit and, therefore, 
employ smaller, somewhat more readily 
envisioned numbers. That unit is the 
acre-foot and represents the volume of 
water standing one foot deep over an area 
of one acre. Thus the mean annual 
volume of water that runs off the upper 
Missouri River Basin can be expressed as 
25 million acre-feet rather than 
8,145,720,000,000 gallons. 
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Figure I.I Upper Mississippi River Basin 

Some areas were protected with agricultural levees. 

Early development of the basin was closely tied to the 
river system, and many navigation and local flood-control 
efforts were installed without federal assistance. By the 
early 1900s, the basin's fisheries resources were declining 
as a result of various environmental perturbations, sedi
mentation, pollution, and water-lever! fluctuations caursed 
by deforestation and agricultural development. Between 
1930 and 1950, extensive modification continued on tmain 
rivers, while upland areas continued to be drained for agri
cultural purposes. Major urban areas such as St. Louis, 
Kansas City, and Minneapolis/St. Paul developed as 
business and industry centers. 

The Midwest Flood of 1993, one of the most costly flood 
events in this nation's history, flooded over 6.6 million 
acres in the 419 counties in the study area.' The damages 
experienced reflected the land-use and settlement patterns 
within and adjacent to the floodplain. The floodplains 

THE FLOOD OF 1993 
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along the main stem Mississippi and Missouri rivers and 
the major tributaries that were inundated generally are 
used for agriculture, and most areas are sparsely 
populated. Throughout most of the area, river towns are 
protected by urban levees, or they are located primarily on 
a bluff. Floodwaters thus inundated neighborhoods rather 
than entire communities. Residences, businesses, and 
industries did receive extensive damages in bottomland 
areas and along tributaries near Kansas and St. Louis. 
Development in these urban areas, however, is largely in 
the uplands or protected by urban levees that provided 
flood protection. As a point of comparison, significantly 
fewer people were impacted by the Midwest Flood of 1993 
than were impacted by the 1927 flood on the lower 
Mississippi River. 

Floodplain land-use patterns. Above Rock Island, 
Illinois, the Mississippi River valley is relatively narrow 
and bottomlands are filled to a large extend by navigation 
pools -- the slack water pools that form behind navigation 
dams. Most of the remaining floodplain in this area is 
contained in wildlife refuges with limited agriculture. 
Along this reach of the river are scattered towns settled 
during the steamboat era that have developed as market 
centers and service areas for agricultural hinterlands. 
Industries were established in many of these towns to take 
advantage of river navigation and the railroads that later 
followed the river valleys. Such towns generally have been 
protected b urban levees or are largely out of the 
floodplain. Below Rock Island the valley widens out to as 
much as six miles. The extensive bottomlands in these 
areas are protected by agricultural levees and used for 
crops. The leveed areas include farmsteads and a few 
small farm communities entirely within the floodplain. 

Missouri River bottomlands, used predominantly for 
agriculture, are protected to varying degrees by levees. On 
the fringes of the bottomlands are small farm 
communities. In the adjoining uplands a number of larger 
communities are located on the bluffs above the valley. 

Developed floodplains with larger urban areas such as 
Omaha/Council Bluffs, Kansas City, and St. Louis are 
largely protected by levees. Near Kansas City and St. 
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Louis, several residential, industrial, and commercial areas 
are built on floodplains behind levees that ovcrtopped or 
failed in 1993. Other residential, industrial, or commercial 
areas were flooded along the larger tributary streams in 
these urban areas. Rural subdivisions are scattered along 
the river, many of which began as hunting and fishing 
camps and evolved into year-around communities. These 
subdivisions provide inexpensive housing in part because 
of cheap land, lack of services such as sewer and water, 
limited land-use controls, and few building requirements. 

On the major tributaries, the patterns of development are 
much the same as along the Mississippi and Missouri main 
stems, although the bottomlands are narrower with fewer 
farmsteads. The small towns along these tributaries often 
have floodprone neighborhoods, but most of the population 
lives in the adjoining uplands. Table I.I includes 
information on land use and land cover categories for the 
floodplain and the flood extent for the study area. The 
estimates of land use and land cover were developed using 
satellite imagery. 

Population trends. In general rural counties declared 
disaster areas in the nine states affected by the 1993 flood 
are losing population. No data are available on gain or 
loss of floodplain populations during this period. The only 
comparable data from the 1980 Census and the 1990 
Census are aggregated by county or community. 
Population increases that have occurred are generally in 
the suburban counties of major urban areas such as 
Minneapolis/St. Paul, Des Moines, Kansas City, and St. 
Louis. Loss of population in rural areas is the result of 
farm consolidation, lack of employment opportunities, and 
improvements in transportation. Fewer farmers mean a 
lower demand for local goods and services, which has a 
ripple effect on the local economy. Those who remain on 
the land drive to larger communities to shop and for many 
of the services previously provided by farm towns. Such 
trends, not unlike those occurring throughout the nation, 
are limiting development pressure within the floodplain. 
Figure l.2 shows the population gain or loss by county in 
the flood-affected 9-state region between 1980 and I 990. 



R05179

THE FLOOD OF 1993 

Table 1.1 Land Use and Land Cover in the Floodplain and Areal Extent of Flooding in 1993. 

Land use/cover category Floodplain Use in floodplain Flood extent Use in flood 
(acres) (%) (acres) extent(%) 

Urban built-u 518,891 5.0 165,980 2.5 

Agriculture 7,073,696 68.8 4,155,830 63.4 

Water 933,085 9.1 956,983 14.6 

Wetland/forested wetland 1,435,411 13.9 882,174 13.5 

Other 321,906 3.1 394,109 6.0 

Total 10,282,989 6,555,076 

Source: Federal Emergency Managemen1 Agency conuact wi1h Earth Satellite Corpora11on, Apnl 1994. 

Note: The land use and land co\'er categories in the table are Anderson Level One used by the US Geologic Survey (Anderson, James R., Ernest E. Hardy, 
John T. roach, and Richard E. Witmer, U.S. Geolog1cal Survey Professional Paper No. 964, 1976). The floodplain was identified using landform analysis and 
includes areas protected by levees and areas above the elevation of the 1993 flood. The flood extent is the area flooded and includes some ponding in upland 
areas not in the geomorphologic floodplain. 

Population characteristics. The Review Committee 
found during visits to over 60 communities in the flood
affected region that the floodplain neighborhoods and rural 
subdivisions tended to be lower income neighborhoods of 
the community. These neighborhoods appear to have a 
higher percentage of rental properties, more elderly 
residents, more young families more people on assistance, 
and lower value housing. It is common to find homes in 
the floodplains of these communities that have market 
values of less than $25,000 and often as low as $10,000 or 
$5,000. 

Group. These geographic areas will generally include both 
floodplain and upland areas. Demographic differences 

In part these neighborhoods may be low-income because 
they contain older housing and because they are 
floodprone. In many of these communities these 
floodplain neighborhoods are an important source of 
affordable housing for low and moderate income families. 
The U.S. Census data shown in Table 1.2 tend to confirm 
these observations: The data for the study area, however, 
is available only by community and by Census Block 

1 



R05180

THE FLOOD OF 1993 

must be recognized and floodplain policies must be carefully designed to prevent inequities.' 
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Figure 1.2 Population Change, Nine Midwest States, 1980-1990. 

Source: U.S. Bureau of the Census 

THE FLOOD EVENT 

The National Weather Service (NWS) reported that the 
Flood of 1993 caused at least 38 deaths, severe damages, 
and extreme hardship for the people of the Midwest. 
Agricultural damages exceeded 50 percent of the total, but 
less than 30 percent of such damages were in the 
floodplains of the main stem rivers. The majority of agri
cultural damages were in the uplands where the cause was 
wet soil conditions rather than inundation. The duration of 
flooding caused people to be driven from their homes and 
businesses for an extended period. In the major cities, 
such as St. Louis and Kansas City, damages were 
prevented by flood-control improvements. In many areas 

8 

past policies of federal, state, and local governments 
avoided potential damage by preventing development in 
the floodplain. 

The Flood of 1993 in the Midwest was a hydrometeorolog
ical event without precedent in modern times. In terms of 
precipitation amounts, record river levels, flood duration, 
area of flooding, and economic losses, it surpassed all 
previous floods in the United States. During the period 
from June through September, record and near record pre
cipitation fell on soil already saturated by previous 
seasonal rainfall and spring snowmelt, resulting in 
flooding along major rivers and their tributaries in the 
upper Mississippi River Basin. 
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Table 1.2 Papulation Characteristics of the Study Area. 

Flood Extent/Floodplain Flood Extent/Floodplain 
Upland CBGs CGBs in MSAs CBGs in non-MSAs 

Age Over 65 13.4 % 10.8 % 16.7 % 

Public Assistance 5.9 % 5.7 % 6.7 % 

Per Capita Income $12,636 $10,635 $10,542 

Median Household Income $27,953 $22,629 $21,249 

Mobile Homes 4.8 % 10.8 % 12.3 % 

Source: U.S. Bureau of Census, 1990 

Notes: ( l) CBGs Census Block Groups; MSAs • Metropolitan Statistical Areas. 
(2) Per capita and median household income are lower for CBGs within the flood extent. Mobile homes represent a considerably 
higher percentage of the housing units, another indication of a lower income population. 

River levels exceeded flood stage at approximately 500 
NWS river forecast points and record flooding occurred at 
95 forecast points throughout the flood-affected region.6 
At 45 U.S. Geological Survey (USGS) streamflow gaging 
stations, the peak discharge rate (flowrate) exceeded that 
of the I-percent annual-chance ( 100-year) flood value. 7 
Not only extensive in magnitude and area, the 1993 flood 
was prolonged in time as evidenced by many locations that 
remained above flood stage for weeks, with some 
remaining for as long as five straight months. 

Soil Conditions Prior 
to the 1993 Flood 

The antecedent conditions that gave rise to the Flood of 
1993 include, in addition to record rainfalls, wet soil 
conditions that began in the central Great Plains during the 
summer of 1992 and rose rapidly with the increasing pre
cipitation and cooling air temperatures of late 1992. July, 
September, and especially November 1992 were much 
wetter than normal over the upper Mississippi River Basin. 
That winter precipitation was near normal, but a wet 
spring followed. By late March, extremely moist 
conditions covered much of the region as a result of the 
wet fall and spring snowmelt runoff.8 Iowa, which was 
centrally located in the area of heaviest flooding, 

experienced the second wettest November -- April period 
in 121 years of record. This period was followed by 
above-normal precipitation over the upper Mississippi 
River Basin during April and May (Figure 1.3). The April 
-- June period was the wettest observed in the upper 
Mississippi River Basin in the last 99 years. Consequently 
even before the onset of the heavy summer rains, most 
upper basin soils were saturated, and many streams and 
rivers were flowing at well above seasonal normal levels. 

Rainfall 

During much of the summer of 1993, a persistent 
atmospheric pattern of excessive rainfall occurred across 
much of the upper Mississippi River Basin.9 The major 
river flooding resulted primarily from numerous series of 
heavy rainfall events from June through late July. The 
recurrence of heavy rainfall was the direct result of a 
stable upper-level atmospheric circulation pattern with a 
deep trough to the west of the upper Mississippi valley and 
a strong ridge along the East Coast (Figure I .4 ). In late 
July and early August, a change in the upper air circulation 
pattern brought drier conditions to the Midwest as the 
trough shifted eastward. Locally heavy thunderstorms 
generated some additional flooding in parts of the soaked 
upper Mississippi River Basin during mid-August; 

9 
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Figure 1.3 Average and Observed Monthly Precipitation Totals for the Upper Mississippi River Basin 
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Source: U.S. Department of commerce, NOAA. Nat,onal Weather Service. • 

however, these rains were associated with a typical 
summertime pattern and not a return to the anomalous and 
persistent June and July atmospheric conditions. 

During the June-August l 993 period, rainfall totals 
surpassed 12 inches across the eastern Dakotas, southern 
Minnesota, eastern Nebraska, and most of Wisconsin, 
Kansas Iowa, Missouri, Illinois, and Indiana. Over 24 
inches of rain fell on central and northeastern Kansas, 
northern and central Missouri, most of Iowa, southern 
Minnesota, and southeastern Nebraska. Up to 38.4 inches 
fell in east-central Iowa. Generally precipitation amounts 
were 200 to 350 percent of normal from the northern plains 
southeastward into the central Corn Belt. 

10 

Rainfall amounts over the upper Mississippi River Basin 
during the May-August 1993 period are unmatched in the 
historical records of the central United States. In July broad 
areas in the lower Missouri River Basin experienced rainfall 
amounting to four times normal. The series of storms 
producing these record rainfalls were remarkable not only 
in their magnitude but also for their broad regional extent; 
record wetness existed over 26,000 sq. mi. of the upper 
Mississippi River Basin. Seasonal rainfall records were 
shattered in all rainfall amounts equaled those computed for 
storm frequencies having 75-year to 300-year recurrence 
intervals. Figure 1.4 shows the weather pattern that existed 
in 1993. 
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INCREDIENTS FOR A MAJOR FLOOD 

The following weather facts tell why Iowa flooded in 1993: 

Wettest period. Precipitation from January through September 1993 was the greatest amount, 44.5 
inches, in 121 years of record; the previous record was 44.2 inches in 1881. 

Wettest 12 months. Precipitation from September 1992 through August 1993 was the greatest 
amount in history, 54 inches; previous record was 49 inches in 1881 

Unusual persistence of rainfall. The Midwest had no previous record for such a sustained period of 
precipitation. 

Highest soil moisture. Soil moisture readings in August 1993 were the highest in history. 

Cloudiest period. Cloud cover from November 1992 through August 1993 was the greatest for that 
time period on record. 

Lowest evaporation. Evaporation was the lowest in history. 

Source: Hillaker, Harry, Iowa Slate Chmatologist, Iowa Department of Agriculture, Special Summa,y, 
Great Iowa Floods, 1993 (Des Moines, Iowa, September 7, 1993). 

Figure 1.4 Weather Pattern, June-July 1993. 

Source: U.S. Depar1men1 of Commerce. NOAA, National Weather Service.• 

11 
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River Flow 

The deluge across the upper Mississippi River Basin 
produced record setting peak flow rates and water levels in 
many tributaries and in the main stem rivers, including a 
large reach of the upper Mississippi, over the full reach of 
the middle Mississippi, and over much of the length of the 
lower Missouri River. Flooding began in the northern 
portion of the upper Mississippi River Basin in June and 
then moved southward with the shifting of the storm
producing weather pattern and the travel of the flood flows 
downstream as summer progressed. 

Rainfall was particularly heavy between June 17 and 20 in 
southwest Minnesota and northwest Iowa, causing record 
flooding on the Minnesota River. The next major pulse of 
precipitation occurred from June 23-25. Runoff from 
these rains combined with flood flows from the Minnesota 
River to initiate the first flood crest that moved down the 
upper Mississippi River. 

Following a short, dry period, a prolonged siege of heavy 
precipitation occurred from June 30 to July 11. This 
included extreme amounts of rainfall on July 9 in Iowa, 
which produced record flooding on the Raccoon and Des 
Moines rivers. Just as the crests from these two rivers 
reached Des Moines, a relatively small, convective pocket 
dumped several inches of rain on the crests rapidly 
boosting the river levels and flooding the city's water 
treatment plant. The intense rainfall during this period 
also led to record flooding on portions of the lower 
Missouri River and combined with the crest already rolling 
down the Mississippi to establish record river stages from 
the Quad Cities area on the upper. Mississippi River 
downstream to Thebes, Illinois, on the middle Mississippi 
River. 

Another major precipitation event occurred from July 21-
25. The heaviest rains were focused farther south than the 
earlier events, with especially heavy rain falling over 
eastern Nebraska and Kansas, leading to the second major 
crests on both the Missouri and Mississippi rivers. 
Hydrographs, ofriver stages (elevations) over time for the 
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Missouri River at Kansas City and the upper Mississippi 
River at the Quad Cities are shown in Figure 1.5. 

The Kansas City graph shows two flood peaks, one caused 
by the June 30 to July 11 rainfall and the other by rain 
falling from July 21-25. The Quad Cities graph shows 
only the single peak from the earlier period. This 
comparison demonstrates the generally southern focus of 
this second event. Both peaks are evident on the 
hydrograph for the Mississippi River at St. Louis (Figure 
1.5). While flooding from the latter rainfall period did not 
extend as far upstream on the Mississippi River, new 
record river levels occurred at many locations downstream 
and on much of that portion of the Missouri River that 
flows through Missouri. Figure 1.6 shows those reaches of 
main stem and tributary rivers where peak stages exceeded 
previous record levels and where they reached unusually 
high but not record levels. 

Above normal rains continued to occur over pats of the 
flood-affected region during August, especially over Iowa 
where accumulations were twice the normal monthly 
amount over much of the state. By mid-September, 
however, rainfall began to diminish and rivers began to 
recede. Then, at the end of September, a strong system of 
thunderstorms deposited I to 3 inches of rain over the 
State of Missouri and 7 inches or more from the central 
part of the state eastward. The consequence was major 
flash flooding on many tributaries and new flood crests on 
the lower Missouri and middle Mississippi rivers. 
Farmlands behind previously breached levees were 
reflooded and two people drowned in separate incidents. 
Many roads were washed out and there was much damage 
to property in Missouri. 

Conclusion: Wet antecedent soil and 
swollen river conditions, record rainfall, and 
significant upland runoff resulted in 1993 flood 
flows that ranged from below the 100- year up 
to the 500-year recurrence interval magnitude 
at many locations. 
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Figure 1.5 Hydrographs for the Mississippi and Missouri Rivers. 
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Figure 1.6 Areas Flooded in 1993 
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DAMAGES REPORTED 

Estimates of total damages in the Midwest from weather 
events during 1993 range between $12 billion and $ I 6 
billion. Over half of these were agricultural damages to 
crops, livestock, fields, levees, farm buildings, and 
equipment. The remaining damages were primarily to 
residences, businesses, public facilities, or transportation. 
Much of the agricultural damage occurred in upland areas 
as the result of wet fields and a short growing season rather 
than inundation by floodwaters. Similarly a portion of 
residential and business damages was caused by basement 
flooding due to high groundwater and sewer back-up in 
areas outside the floodplain. 

The NWS has estimated damages for the Midwest flood at 
$15.7 billion based on information provided by its field 
offices.'" This estimate was based on totals by state, but did 
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not include breakdowns of damage by type. In August 
1993 The New York Times published an estimate of nearly 
$12 billion in damages based on information it obtained 
from state and federal officials.' 1 State and federal officials 
could not assess all damages until floodwaters receded, and 
the full extent of agricultural damages was not known until 
after the end of the growing season. Most of the affected 
states have updated their damage estimates, and the total 
ranges from $12 billion to $ I 3 billion. The available 
estimates are summarized in Table 1.3. 

The Review Committee developed an estimate of flood 
damages using federal payments and making assumptions 
as to what percentage of damages those payments represent. 
This information indicates that total damages were ore than 
$12 billion with as much as $4 billion to $5 billion of that 
total being agricultural damages in upland areas. 

Table 1.3 Damage Estimates for 1993 Midwest Flooding, in Millions of Dollars 

NWS State State NY Times NY Times 
State Totals Totals Agriculture Totals Agriculture 

Illinois 2,640 1,000-2,000 565 1,535 605 

Iowa 5,740 >3,400 na 2,200 1,200 

Kansas 551 >500 441 574 434 

Minnesota 964 1,700 1,500 1,023 800 

Missouri 3,430 3,000 1,790 3,000 1,800 

Nebraska 295 na na 347 292 

North Dakota 414 600 500 1,500 705 

South Dakota 763 596 572 595 595 

Wisconsin 904 930 800 909 800 

Total 15,70 I 12,000-13 ,000 na 11,683 7,231 

Sources " 
Note: "na·· means not available 
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Damage estimates for the Midwest flood s)low marked 
inconsistencies. No federal agency is responsible for 
developing accurate assessments of flood damages, nor is 
funded to do so. The affected states and the Federal 
Emergency Management Agency (FEMA) conduct 
preliminary damage assessments to determine if a 
Presidential disaster declaration is warranted and to 
estimate the resources necessary for response and 
recovery. · Once sufficient damage has been identified that 
justifies a declaration on once FEMA has a general idea of 
how resources should be allocated, federal agencies have 
little incentive to expend resources updating preliminary 
assessments. Resources are instead focused on tracking 
and projecting expenditures. The NWS is not funded to 
estimate total damages but does so to support other 
missions. The USACE, which in the past estimated flood 
damages, is no longer funded to do so. The Review 
Committee is concerned that decisions involving hundreds 
of millions of dollars often are being made without 
systematic assessments of flood damages and without a 
clear understanding of the nature and extent of those 
damages. 

Agriculture 

Agricultural damages from the Flood of 1993 had two 
primary causes: excessive moisture that prevented planting 
and reduced yields in upland and floodplain areas and 
actual flooding that destroyed crops and severely damaged 
many acres of fertile floodplain cropland. It is difficult to 
separate the factors that influenced crop production during 
the 1993 growing season in the 9-state region. They 
included rain, low temperatures, early frost, and floods. 
More then 70 percent of the crop disaster assistance 
payments, however, were made to counties in upland areas 
-- not in main stem river floodplains. u 

Agricultural damages directly attributed to actual flooding 
totaled more than $2.5 billion, with an estimated $1.4 
billion in lost corn and soybean sales. Most of these 
losses were restricted to 1993 as the productive capacity of 
the land was unchanged. There were, however, damages to 
field fertility and farm infrastructure of at least $100 
million. 

Each state suffered different types of losses. For example, 
Missouri with 34 percent of its cropland (5.1 million 
acres) in the floodplain , had crop damages from flooding 
on 3. I million acres causing $24 7 million in lost sales.'• 
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In Illinois, only 3 percent of the state's corn and soybean 
acreage (312,000 and 276,000 acres respectively) were lost 
to flooding with a loss in sales of $153.4 million." 
Minnesota farmers lost $500 million in crop sales, but 
most of the damage was caused by wet conditions rather 
than riverine flooding. '" 

Damage from scour and deposition affected 455,000 acres 
on the Missouri River floodplain representing 20 percent 
of the flooded cropland along the Missouri and Mississippi 
rivers. " Drainage ditches were filled with sediments, and 
other agricultural infrastructure was destroyed. Almost 
60,000 acres have sand deposition more than 24 inches 
thick and reclamation costs to restore fertility to damaged 
cropland are approximately $190/acre. r t If cropland 
restoration requires removal of sand, it would cost approxi
mately $3,200 to remove each acre-foot of sand. 1

• It will 
cost $10.8 million to remove sediment and debris froin 
ditches.10 

Secondary impacts of agricultural losses to a local 
economy vary substantially with the dependence of that 
economy on the agricultural sector. Immediate losses are 
due to lost sales and unemployment. In the long run, the 
assessed value of land that sustained long-term damage 
may be reduced which will affect the property tax base of 
affected communities. 

Another secondary effect was a reduction in crop-support 
payments after prices adjusted to the reduced production 
caused by wet weather in the Midwest and drought in the 
Southeast in 1993. This loss to farmers was a gain for 
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taxpayers since subsidies represent transfer payments. For 
corn, these deficiency payments were reduced by more 
than $2.6 billion.11 These price effects and subsequent 
reduction in deficiency payments will be temporary, if the 
1994 crop supply returns to past levels. 

Conclusion: The majority of 1993 agricul
tural damages in the Midwest were caused by 
wet soil conditions and inundation in upland 
areas. Damage to inundated cropland in the 
.floodplain was significant with almost complete 
crop losses behind failed levees. Areas affected 

by severe erosion and deposition may suffer 
long-term loss of productivity. 

Residences and Businesses 

Estimates vary on the number of homes flooded and 
families impacted by the Midwest flood. Surveys made by 
Red Cross workers immediately after the floods identified 
more than 55,000 flooded residences.2' FEMA subse
quently verified these damages with Red Cross chapters 
and developed an updated estimate of?0,545 residences.1-' 
The New York Times estimated that more than 84,000 
residences were damaged. ,. As of April 11, 1994, the 
federal government had received 167,224 registrations for 
individual assistance and 112,042 applications for the 
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Disaster Housing Program. Among this latter group, 
89,734 applications have been approved. The Disaster 
Housing Program data indicates that more than l 00,000 
residences were flooded. i, 

The fluctuating numbers illustrate an overlooked character
istic of this flood. While the media focused on flooding of 
communities along the main stem Mississippi and 
Missouri rivers and their major tributaries, at least as many 
families were impacted by flooded basements due to high 
groundwater, overloaded storm sewer systems, or sewer 
back-up. Many of the homes with flooded basements were 
not in the 100-year floodplain or behind levees that 
overtopped or failed. In Cook County, Illinois, for 
instance, large numbers of homes on the south and west 
sides of Chicago had basement flooding due to storm 
water and sewer back-up caused by heavy rainfall which 
overwhelmed the city's combined storm and sanitary sewer 
system. The county was eventually added to the Illinois 
disaster declaration even though this type of damage 
generally docs not warrant inclusion. Over half of the 
60,448 registrations for individual disaster as~istance in 
Illinois and 20 Percent of the registrations for the entire 9-
state region were in Cook County.2

• 

Businesses sustained significant physical damages particu
larly in urban areas such as St. Louis County and the 
Kansas City areas of Missouri. Much of this damage 
occurred behind levees that failed or were overtopped. 
The 1996 National Flood Insurance Program (NFIP) 
claims payments made to small businesses26 and the 
4,667 Small Business Administration (SBA) loans for 
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damages to businesses26 indicate that in excess of 5,000 
individual businesses were damaged. No overall damage 
estimates for businesses are available, but a measure of 
this damages, SBA loans to businesses, exceeded $334 
million for physical damage29 and economic injury. Add 
to these loans NFIP flood insurance payments for small 
businesses and other non-residential buildings that exceed 
$94 million, 30 and the total exceeds $431 million. In 
addition to physical damage to buildings and their 
contents, lost profits and wages from businesses closed by 
the flood had local and regional impacts. For example, an 
American Cyanamid Plant near Hannibal, Missouri, was 
protected by its own levee and not damaged by 
floodwaters, but the plant was shut down for nearly three 
month because its access road was inundated when an 
agricultural levee failed. 

Transportation Systems 

Rivers and river valleys historically have been major trans
portation routes, particularly in the area impacted by the 
1993 flood. In the Midwest, transcontinental railroads, 
interstate highways, and other road systems either follow 
river valleys or cross them. As a result, physical damages 
to transportation systems form a significant percentage of 
total flood damages. In addition to direct damages, 
indirect costs accrue when transportation routes are 
inundated by floodwaters, and traffic is halted or detoured. 

A major portion of flood damages to public facilities I 
n1993 involved roads and bridges. These damages ranged 
from blown culverts and wash-outs on rural roads and city 
streets to loss of bridges and damages to interstate 
highways inundated by floodwaters. The repair offlood
damaged roads and bridges generally is funded through the 
FEMA Public Assistance Program or the Department of 
Transportation. Funds expended by those agencies when 
added to the statellocal cost share for public assistance 
indicated that total physical damages to roads and bridge 
exceeded $250 million. Ji 

Road and bridge flooding caused indirect losses related to 
increased transportation costs. In extreme cases, detours 
of I 00 miles were required to travel between adjoining 
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communities that had been connected by a bridge. Often 
bridges were elevated high above the river to allow for 
navigation or to minimize hydraulic impacts of floods, but 
bridge approaches built at or near the natural elevation of 
the floodplain were inundated by floodwaters. Even 
though the bridge was undamaged and the approach 
damage was minimal, the economic impacts on the 
communities served by the bridge could be extreme, par
ticularly for a long duration flood such as occurred in 
1993. For example, Keokuk, Iowa, was cut off from 
market areas in Illinois and Missouri for several weeks 
when the approaches to bridges over the Mississippi and 
Des Moines rivers were inundated. This resulted in 
serious economic impacts on local businesses. Flooding 
of the approaches to the bridge over the Mississippi River 
at Quincy, Illinois, for 73 days resulted in an estimated $30 
million in lost business to Quincy merchants! 1 In 
addition, many people who lived in Missouri and could not 
commute to work in Illinois were temporarily unemployed. 
Ferries were eventually established to address part of this 
problem. The full magnitude of these losses are reflected 
in over 36,000 claims approved for a total of $92 million 
in Disaster Unemployment Assistance.H 

Historically railroads were built in floodplains and river 
valleys to minimize construction and fuel costs. Main 
lines continue to parallel both the Missouri and 
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Mississippi rivers. Although generally tracks are elevated 
on embankments above the elevation of most floods or are 
located behind levees, they remain subject to major flood 
events. In 1993 over 800 miles of track were flooded and 
several main lines were inundated for varying periods of 
time, but most trains were routed around flooded areas. 
The Association of American Railroads estimates that 
railroad damages totaled $182 million, including $131 
million in physical damages to tracks, bridges, signals, 
communication lines, switches, locomotives, rolling stock, 
and buildings. Additional cost of $51 million resulted 
from detouring trains around sections of flooded track."' 
Repair costs are generally borne by the railroads 
themselves although $21 million was distributed to 
railroads through the Supplemental Appropriation for 
Local Rail Freight Assistance.JI 

Airports often are located in floodplains because of the flat 
terrain and close proximity to urban areas. The Federal 
Aviation Administration (FAA) has identified 33 airports 
with varying degrees of flood damages. Estimated repair 
costs exceed $5.4 million. The airports range in size from 
the Spirit of St. Louis Airport in St. Louis Country, 
Missouri, to airports that are little more than grass landing 
strips with a few hangars for private aviation. Most of the 
flooded airports were in Missouri ( 16) and Iowa ( 12). The 
Spirit of St. Louis Airport, and alternate for Lambert-St. 
Louis Airport, sustained $1. 7 million in damages when the 
Monarch-Chesterfield Levee failed. Other major airports 
th~t were flooded included those at Creve Couer and 
Jefferson City and the Kansas City Downtown Airport. 
Several smaller airports remain closed and may not 
reopen." 

Navigation 

Most of the main stem rivers were closed to barge traffic 
from July 11 until August 15, 1993, and severe limitations 
on barge traffic continued through September, October, 
and November. The Maritime Administration estimated 
that losses of revenue to the navigation industry were $300 
mi Ilion per month.1" More than $165 million were lost in 
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Illinois alone. Regional impacts on jobs from barge and 
port disruptions were also greatest in Illinois.'* 

Public Facilities 

The Midwest flood caused extensive damages to water and 
wastewater treatment plants and other public facilities. 
Damages to utilities, including water and wastewater 
treatment facilities and storm sewer systems, exceeded $84 
million. 39 Water treatment plants often are located in 
floodplains to be near well fields or the surface water that 
supplies the system. In addition, water supply lines must 
cross floodplains to serve floodplain residents. The EPA 
has identified 200 municipal water systems impacted to 
some degree by the flood:'" The most prominent example 
is the Des Moines Water Works that serves the City of Des 
Moines and adjoining communities. The plant was 
flooded and remained out of operation for 12 days, and 
water from it was not safe to drink for another seven days. 
In addition to physical damages of $12 million, significant 
impacts were felt in the service area." Businesses and 
government offices closed because of lack of fire 
protection, and bottled water and portable toilets had to be 
provided for residents. The economic impact of the 
shutdown may far exceed thee cost repair of the physical 
damage. 

Wastewater treatment plants tend to be located in 
floodplains which are generally the lowest point in a 
community and offer the advantage of gravity flow. 
Furthermore the effluent from these plants is discharged 
into major rivers or streams. The impact of flooding 
ranges from temporary plant shutdown and the disch_arge 
of raw sewage into the river during the flood to physical 
damage that results in extended plant shutdowns and 
continued discharges of raw sewage or partially treated 
effluent until such time as the plant can be repaired. A 
total of 388 wastewater facilities were impacted by the 
flood. " 

Damages to public buildings exceeded $27 million. Water 
control facilities had more than $20 million in damages, 
and facilities such as parks and other recreation facilities 
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recorded more than $22 million. These estimates are 
based on FEMA projections of infrastructure spending that 
include a IO-percent local cost share. •3 

DAMAGES PREVENTED 

Management and structural practices prevented damages 
from being worse than they were. These practices 
involved nonstructural solutions, upland conservation 
treatment, and major flood control projects. 

Nonstructural Flood Protection 

The term "nonstructural measures" is used to describe 
techniques that "modify susceptibility to flooding (such as 
regulation, floodplain acquisition, and flood proofing 
techniques)." ... A nonstructural approach to flood damage 
prevention was effective in the town of Prairie Du Chein, 
Wisconsin where the flood was a 40- to 50- year event. 
Prairie du Chein was the site of the first relocation project 
undertaken by the USACE and carried out between 1978 
and 1984. A measure of the project's success was reported 
by the Red Cross workers came to town but left within two 
weeks because no one needed their help." Relocation had 
freed citizens of anxiety about the risk of flood damage to 
their home and businesses. Nonstructural land 
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management applications such as the Minnesota Valley 
National Wildlife Refuge and the Upper Mississippi River 
Wildlife and Fish Refuge provided for storage and 
conveyance of a portion of the 1993 floodwaters within the 
floodplains of the lower Minnesota and upper Mississippi 
River valleys. Refuges, parklands, green ways, and 
agriculture are examples of appropriate floodplain uses 
that reduce flood damages by minimizing the number of 
structures at risk. 

The National Flood Insurance Program. The NFIP has not 
encouraged floodplain development in the Midwest and, 
in combination with state and local floodplain 
management programs, appears to have discouraged it. 
The NFIP has discouraged floodplain development by (I) 
increasing awareness of flooding by identifying and 
mapping the flood hazard, (2) internalizing the cost of 
floodplain occupancy, making development in the 
floodplain more costly (i.e., added cost of protecting 
buildings from flooding and the added cost of the NFIP 
flood insurance premium), and (3) requiring additional 
permitting and engineering studies that developers and 
individuals may choose to avoid. 

The Review Committee met with a number of 
communities in the Midwest, large and small, that actively 
discourage development in their floodplains even if 
permitted by federal or state regulations. This "steering" 
of development to flood-free locations has deterred new 
floodplain development in these communities. 

Approximately 93 percent of the properties which are 
located in the 100-year floodplain in the flooded area and 
are currently insured by the NFIP were constructed before 
the issuance of a Flood Insurance Rate Map (FIRM) for 
the community and conversion of the community to the 
Regular Program of the NFIP,... i.e., between December 
31, 1974 and the early to mid-1980's. Floodplain 
management regulations appear to have prevented or 
reduced damages to new construction (post-FIRM con
struction). These buildings sustained proportionally fewer 
losses than older buildings even though the flood 
elevations exceeded the I 00-year design standard in many 
locations. These new buildings comprise 6.4 percent of 
the insured floodplain buildings in the declared counties, 
but account for only 3.2 percent of the losses.'' 
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Figure I. 7 indicates a significant reduction in the number 
of buildings built in the floodplain after 1980. Since 
insured buildings tend to include newer, more expensive 
buildings with mortgages subject to the mandatory flood 
insurance purchase requirement, the percentage and 
numbers of all buildings built prior to enactment of the 
NFIP are likely to be even higher. 

Figure 1.7 Construction Dates NFIP Insured 
Buildings in the Nine Midwest States 
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Source: Federal Emergency Management Agency, Federal Insurance 
Administration. Computer Printout, March 28, 1994. 

Acquisition and relocation. Acquisition or relocation of 
floodprone building through federal programs or state and 
local initiatives continues to be an important strategy for 
reducing potential flood damages. Successful buy-out 
programs normally are a response to a flood or series of 
floods. Implementation occurs over a multi-year period, as 
funding becomes available. The Review Committee 
identified more than 600 buildings in the upper Mississippi 
River Basin which have been acquired and relocated out of 
flood prone areas over the past 20 years. Most of these 
buildings had been damaged previously by floods and 
would have been severely damaged by the higher waters of 
the Flood of 1993. 
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Upland Watershed Treatment 

The Flood of 1993 demonstrated the value off installing 
flood-prevention measures and of improving land 
treatment practices on agricultural lands throughout the 
watershed. In upland watershed areas, the Soil 
Conservation Service (SCS) small watershed projects 
prevented damages estimated at $400 million. Crop losses 
to landowners were lower in areas with upland watershed 
treatment. An example is the SCS project on the 
Grindstone-lost Muddy Watershed Project that protects 
approximately 60 percent of Dekalb County and portions 
of Clinton, Gentry, and Davies counties in Missouri. 
Flood protection on the 326-sq. mi. watershed includes 
land treatment, flood prevention, multi-purpose flood 
control reservoirs, and erosion grade control structures. 
The project area recorded two storms exceeding the ]
percent chance of occurrence in July and September 1993. 
Estimated agricultural benefits accrued were $915,900 for 
the July storm and $989,700 for September storm with 
road and bridge benefits of$66,000 and $70,000. 
Agricultural disaster payments per acre in Dekalb County 
were less than half those paid in neighboring counties. 
Since the storm, local people have donated $2,000 to 
purchase landrights for construction of remaining flood 
control reservoirs. 

Flood Damage Reduction Projects 

The USACE estimates that flood-control facilities in place 
during the 1993 flood prevented $19.1 billion in 
damages:• Of that total, $1 1.5 billion in damages were 
prevented along the Missouri River. Damages prevented 
by the water control management of flood storage 
reservoirs amounted to $7.4 billion in the Missouri River 
Basin; $4.0 billion by the storage of flood water in the six 
main stem Missouri River reservoirs on the tributaries. 
The other 4.1 billion in damages prevented along Missouri 
River is attributed to levee projects. USACE and Bureau 
of Reclamation flood control reservoirs on the main stem 
and tributaries in the Missouri River Basin reduced peak 
discharges on the Missouri River by storing over 17 
million acre-feet of flood water between June and August:• 
In the St. Louis metropolitan area, a combination of 
upstream reservoirs, levees, and floodwall prevented 
damages of approximately $3 billion. Upstream reservoirs 
and levees also prevented damages of about 5.6 billion at 
Kansas City. 
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Conclusion: Damagesfrom the 1993flood 
were reduced significantly through use of non
structural and structural measures. 

RESPONSE AND RECOVERY 
COSTS 

By the end of the flood, nine state disaster declarations 
included more than 525 counties. Current estimated 
federal response and recovery cost include 4.2 billion in 
direct federal expenditures, $1.3 billion in payments from 
federal insurance programs, and more that $621 million in 
federal Joans to individuals, businesses, and communities. 

A review of the types and amounts of federal response and 
recovery cost by state illustrate again the differences in 
types of damages among the nine states. 

In the upper basin states of Minnesota, Nebraska, North 
Dakota, and South Dakota and in Wisconsin and northern 
Iowa, the losses were primarily to agriculture, much of it 
in upland areas. Along the main stems of the Mississippi 
and Missouri rivers and their major tributaries in Missouri, 
Illinois, and central Iowa, significant losses occurred in 
agriculture as a result of bottomland flooding, but urban 
areas also recorded damages. 

Federal Expenditures 

Federal expenditures represent disaster response and 
recovery cost borne by the federal government. Among 
these are disaster assistance payments to individuals and 
farmers, costs to repair levees and other infrastructure, 
costs to provide health and social services; and cost 
associated with hazard mitigation, housing, and 
community development. A summary of federal expendi
tures for the Midwest flood is included in Table 1.4 
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Crop disaster payments. Disaster payments are made for 
production and quality losses of most commercially grown 
crops when losses are caused by damaging weather and 
related condition. Production losses related to prevented 
planting and low yield are eligible for compensation. The 
Agricultural Stabilization and Conservation Service of 
USDA can authorize crop disaster payments without a 
Presidential Disaster Declaration. Participation in price
support programs does not affect eligibility or payment 
levels. Producers with crop insurance qualify if losses are 
greater than 35 percent of expected production; and those 
without crop insurance qualify if losses are greater than 
40 percent. For most crops grown in the 9-state region, 
payments are calculated by determining the eligible amount 
of loss and multiplying it by 65 percent. As a general rule 
of thumb, farmers can expect disaster payments to cover 
40 percent of expected cash receipts. 50 For 1993, yields 
less than 9 bushels an acre of corn or 4 bushels per acre 
of wheat counted as total losses for calculation of disaster 
payments. Figure 1.8 shows the location of crop 
disaster payments in the 9-state region. More than 
70 percent ( 1.02 billion) went to the prairie pothole 
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Table 1.4 Summary of Federal Expenditures by State for the Midwest Flood of 1993 in Millions of Dollars.~1 

Programs Total JL IA KS MN MO NE ND SD WI 

Crop Loss Payments 1,463. 49.2 351.1 65.5 442.5 121.12 76.0 99.5 15 I.I 107.2 

Emergency Conservation 

Program 2.7 . 0.1 1.5 . .01 0.7 0.1 . 0.2 -

Emergency Watershed 

Program 57.2 9.5 13.8 4.0 I. I 11.9 1.0 .0.9 3.5 1.0 

Food Stamps and 

Commodities l0.9 2.1 2.4 . - 6.4 - - . 

FmHA Loans and 

Grants 15.8 2.4 7.4 0.2 2.5 1.4 0.1 0.2 0.9 0.8 

SCS Supplemental 

1994 150.0 . - - - - - . . -

USDA Subtotal 1699.9 63.3 376.2 69.7 46.2 141.6 77.2 100.6 155.7 109.0 

Infrastructure (proj.) 424.4 92.8 99.6 31.2 27.5 94.9 41.8 8.2 9.9 18.5 

Human Services (proj} 449.1 59.7 54.9 56.5 24.4 125.9 3.5 22.7 20.04 18.0 

Hazard Mitigation (proj.} 134.9 26.3 27.0 15.2 9.7 30.0 10.0 4.2 4.5 8.0 

Admin (proj.} 89.6 18.7 8.3 8.8 1.3 40.7 3.5 2.0 2.1 1.9 

FEMA Subtotal 1098.0 197.5 189.80 111.7 62.90 291.5 58.80 37.10 36.90 46.40 

CDBG 1993 

Allocation 200.0 35.9 43.J 18.8 13.5 57.2 7.8 11.9 6.0 5.9 

Home 1993 

Allocations 50.0 10.8 11.4 3.4 2.7 15.3 1.3 2.6 1.30 1.30 

CDBG 1994 

Allocations 250.0 48.2 53.2 18.4 13.6 79.6 15.3 7.7 6.8 7.2 

Hud Subtotal 500.0 94.9 107.7 40.6 29.8 152.1 24.4 22.2 14.1 14.4 

EDA Assistance 
Programs• 200.0 8.3 48.4 17.9 7.4 51.7 0.6 2.9 1.6 0.7 

NOAA Expenses 1.0 0.1 0.1 - 0.5 0.2 . - - 0.1 

Legal Services 

Corporation 0.3 . . - - - - . . 

Commerce Subtotal 201.3 8.4 48.5 17.9 7.9 51.9 0.6 2.9 1.6 0.8 

2.3 
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Table 1.4 Summary of Federal Expenditures by Slate for the Midwest Flood of 1993 in Millions of Dollars (conl'd). 

Program Total IL IA KS MN MO NE ND SD WI 

Flood Control 

Emergency 218.0 70.0 7.0 11.0 0.3 128.0 1.0 . . 

Emergency Operations 

and Contingencies 31.4 . . . . . . . . . 

Operation and 

Main1enance 3.7 0.3 2.7 . . 0.7 . . . . 

USACE Subtotal 253.1 70.3 9.7 11.0 0.3 128.7 1.0 0.0 0.0 0.0 

HHHS Subtotal 75.0 7.4 22.8 4.2 4.0 19.3 2.3 2.2 2.6 3.9 

Impact Aid 70.0 . . . . . . . . . 

Student Financial 

Assistance 30.0 1.4 II.I 0.2 0.8 4.5 0.4 0.8 0.5 0.3 

Educauon Subtotal 100.0 1.4 I I.I 0.2 0.8 4.5 0.4 0.8 0.5 0.3 

Labor Subtotal 64.6 1.0 15.0 10.0 5.0 15.0 3.0 2.0 3.1 1.5 

National Community 

Service Sub101al 4.0 0.4 1.2 0.4 0.7 1.0 . . . 0.3 

Coast Guard 

Operation 10.0 . . . . . . . 

Federal Highway 

Admmistratlon 152.1 32.4 16.7 19.8 4.6 66.4 3.0 3.6 2.5 2.8 

Local Rail 

Freight Assistance 21.0 0.6 5.4 3.8 2.7 7.1 . . 1.4 

DOT Subtotal 146.7 33.3 22.1 23.6 7.3 73.5 3.0 3.6 3.9 2.8 

Abatement, Control, 

and Compliance 24.3 3.4 3.4 1.9 0.8 6.9 1.5 0.9 0.7 0 .9 

Program and 

Research Operations 10 0.2 . 0.1 . . . . . 

Underground Storage 

Tanks 8.0 1.4 1.2 0.7 1.4 0.7 0.5 0.3 3 1.5 

Oil Spill 

Response 0.7 0.3 0.4 

EPA Sub1otal 3.4 5.3 4.6 3.1 2.2 7.6 2.0 1.2 3.7 2.4 
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Table 1.4 Summary of Federal Expenditures by State for the Midwest Flood of 1993 in Millions of Dollars (cont'd). 

Programs 

FWS Construction 

Historic Preservation 

NPS Construction 

USGS Survey 

BIA Programs 

DOI Subtotal 

Total 

•Includes$ I SM for Levees 
Sources" 

Total 

30.0 

5.0 

0.9 

1.4 

3.9 

41.2 

4,254.2 

IL IA 

10.5 0.2 

1.0 1.0 

. OJ 

0.32 0.6 

. . 

11.8 2.1 

520.8 810.8 

KS MN MO NE 

0.7 5.2 2.7 . 

0.2 0.3 1.0 0.3 

0.1 0.1 0.2 0.1 

0.3 0.3 1.2 0.1 

. -0.1 . . 

1.3 6.0 5.1 0.5 

2941 573.5 910.4 173.2 

Table 1.5 U.S. Department of Agriculture ASCS Disaster Payments, 1993. 

States Programs Non-Program 

Crops Crops 
($) ($) 

Illinois 42,662,617 7,445,761 

Iowa 342,849,940 12,910,334 

Kansas 42,662,617 4,823,055 

Minnesota 414574,259 30,983,156 

Missouri 113,812,607 "8,290.327 

Nebraska 64,123,698 [3,233.694 

N. Dakota 67,127,874 34,760,511 

S. Dakota 142,318,846 1,299,410 

Wisconsin 82.468,812 18,377,402 

9-State Total 1,330,678,222 142,123,650 

Source: Agricultural Stabilization and Conservauon Service, April I 5, 1994 

ND SD WI 

0.4 . 4.3 

0.2 0.2 0.2 

. . 0.1 

0.2 0.3 0.2 

. 0.4 . 

0.8 0.9 4.8 

173.4 203.4 186.1 

Total 

Payments 

($) 

50,108,378 

355,760,214 

65,562,624 

445,557.415 

122, I 02,934 

77,357,392 

IO I ,888,3 85 

153,618,256 

I 00,846,214 

1,472,801,872 

Note: Program crops that received 1993 disaster payments w1thm the 9-state region include those within the Commochty Program (barley, corn upland cotton, oats, 
rice. sorghum, sugar beets, wheat) plos those in special programs (soybeans and tobacco}. 
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Figure 1.8 Crop Disaster Payments, 1993 
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region of the Dakotas, Minnesota, Wisconsin, and northern 
Iowa. " Cropland in this area ofhydric soils and excessive 
rainfall does not drain well. The majority of payments 
went to farmers participating in commodity programs 
(Table 1.5), but damages would have been higher without 
farmer enrollment because the 6 million acres of land set 
aside (the 1993 requirement for program participation) 
would have incurred crop losses if production has been 
allowed. 

Federal Insurance Programs 

The federal government operates two insurance programs 
that provided claims payments to those impacted by the 
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Midwest flood; the National Flood Insurance Program 
(NFIP) and the Federal Crop Insurance Program. Claims 
payments by federal insurance programs are distinct from 
federal expenditures. Table 1.6 summarizes claims 
payments from these programs by state. Under both 
programs, individuals pay an annual insurance premium to 
the government and the government provides insurance 
coverage. Tables showing insurance payments from the 
NFIP and the Federal Crop Insurance Corporation (FCIC) 
follow. 

National Flood Insurance Program. Flood Insurance 
coverage on buildings and their contents is available 
through the NFIP participating communities. Under 
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Table 1.6 Summary of Federal Insurance Claims Payments by State for the 1993 Midwest Floods in Millions of 
Dollars 

Program Total IL IA KS MS MO NE ND SD WI 

Federal Crop Insurance 

Program Claims Paymen1s 1017.0 25.4 281.2 40.4 353.9 27.7 49.0 139.3 54.1 46.0 

National Flood Insurance 

Program Claims Payments 297.3 61.4 23.4 10.7 1.7 192.3 4.8 0.3 0.8 2.0 

Total Claims 1,314. 86.8 86.8 51.1 355.6 220. 53.8 139.6 54.9 48.0 

Sources: U.S. Department of Agriculture, Flood lnfonnation Center, "USDA Emergency Assistance Paid to Flood Stales," April 4, 1994; Federal Emergency 
Management Agency, Federal Insurance Adminislralion, computer print-out, March 16, 1994. 

the NFIP insurance premiums for buildings that predate the 
identification of the flood hazard in a particular community 
are subsidized, but for buildings built after that date, 
premiums are based on full actuarial rates. All costs of 
administering the program, including the costs of floodplain 
mapping and salaries of federal employees are charged to 
policyholders. The Midwest flood was the third most costly 
in terms of NFIP payments, exceeded only by Hurricane 
Hugo and the December 1992 coastal storm that struck 
New York, New Jersey, Massachusetts, Delaware, and 
Connecticut. In 1993, over half of the losses and two thirds 
of the payments were in Missouri. States in the upper basin 
had lower average payments since buildings were generally 
subjects to shallow flooding along tributaries which flooded 
basements and some first floors. States in the lower basin 
had much higher average losses reflecting the deep flooding 
in the bottoms along the main stems of the Mississippi and 
Missouri rivers (Table 1.7 and Figure 1.9). High average 
payments in Missouri also reflect large payments to small 
businesses and other non-residential building, particularly 
in Chesterfield and elsewhere in St. Louis County. Even in 
the counties with disaster status, in excess of 80,000 insured 
properties did not overtop or fail, but most were on 
tributaries that did not flood or where flooding was of less 
than I 00 year frequency. 

Federal Crop Insurance Program. Farmers can protect 
themselves from actual crop losses or prevented planting 
caused by uncontrollable natural events through purchase of 

crop insurance from the FCIC. This government 
corporation within the USDA provides coverage for 51 
crops in the event of loss from drought, excess soil 
moisture, flood, frost, hail, wind, insects, and other natural 
perils. Historically drought has been the major cause of 
crop loss (55 percent) while floods represent only two 
percent of claims. Excess soil moisture, however, 
represents 16 percent of losses. 

Farmers must purchase the insurance early in the crop year. 
For example, a policy to cover a corn crop planted in 1994 
in the Midwest would have to be purchased by April 15. 
Farmers can choose the level of insurance that they wish to 
purchase, but they are not able to insure their crop for the 
full value. Maximum coverage is 75 percent of expected 
crop yield." To encourage participation, the federal 
government subsidizes crop insurance premiums up to 30 
percent and pays administrative, actuarial, underwriting, 
and selling expenses. 

Table 1.8 shows the participation rate for crop insurance 
purchases in the 9-state area for 1993 as well as the 
indemnities paid to policyholders. Participation is 
lowest in the corn/soybean region and highest where 
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Table 1.7 NFIP Flood Insurance Losses for the Period from April 1 Through September 30, 1993 by State for the 
I 993 Midwest Floods. 

Srnte Policies Loss Total Average Losses Payments 

1/31.194 Count Payments (S) Payment (S) (%) (%) 

llinois 36,844 3,624 61,389,123 16,939.60 22 21 

owa 8,689 1,390 23,378,415 13,833.38 10 8 

Kansas 11065 1,071 10,702,780 9,993.26 7 4 

Minnesota 3,472 372 1,712,960 4,604.73 2 > I 

Missouri 20,981 8,271 192,296,740 23,249.52 5 65 

Nebraska 6,652 503 4,833,133 9,608.61 3 2 

North Dakota 3,008 198 285,572 1,442.28 I > I 

~outh Dakota 1,313 115 745,309 6,408.95 2 > I 

Wisconsin 7,096 323 1,999,654 6,190.88 2 > I 

!rota! 99,120 16,167 297,343,686 18,392.01 

Source: Federal Emergency Management Agency, Federal Insurance Administration, Computer print-out, March 16, 1994. 

wheat is the principal crop. The largest claims were in the 
prairie pothole region (as were the bulk of the crop 
disaster payments) rather than in the floodplains. The 
probability of participation in the crop insurance program 
is lower for floodplain farmers than for those in the upland 
because flood damage is, in general, more localized than 
drought which is the primary hazard in the Midwest. 

Loans. Federal agencies have approved $623 million in 
loans to individuals, businesses, and communities 
impacted by the Midwest flood. These loans, which must 
be repaid, as a federal expenditure only to the degree that 
interest rates are subsidized, borrowers default on loans, 
and administrative costs are incurred (See Table 1.9). The 
primary source of the loans is the Small Business 
Administration (SBA) Disaster Loan Program, which 
provided $597 million in loans to flood-affected 
homeowners and renters, businesses of all sizes, and non
profit organizations. Interest subsidies, defaults, and 
administrative costs amount to approximately 30 percent 
of the loans.'s Farmers Home Administration (FmHA) is 
the source of agricultural loans because SBA is prohibited 
from making loans to farmers. 
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Federal income tax deductions. Uninsured and otherwise 
unreimbursed losses resulting from casualties such as a 
flood are deductible for Federal Income Tax purposes to 
the extent that they exceed IO percent of Federal Adjusted 
Gross Income plus I 00. "His deduction results in 
decreased tax revenue to the federal government. The 
Internal Revenue Service provides tax counseling to 
disaster victims to assist them in applying for refunds by 
amending their previous years tax return when a major 
disaster is declared. The loss of tax revenue has not been 
quantified for the Midwest flood. Due to the amount of 
insurance and disaster assistance payments, the income 
levels of many of the flood victims, and requirement that 
the loss exceed IO percent of adjusted gross income, the 
loss may not be substantial. The casualty loss deduction, 
however, does act as an additional mechanism for transfeT
ring the costs of flood damage from the private sector to 
the federal government. 
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Figure 1.9 National Flood Insurance Claims, 1993 
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Table 1.8 Federal Crop Insurance Participation and Payments, 1993 

State Part1c1patton 

(%) 

Illinois 44.4 

Iowa 60.2 

Kansas 76.4 

Minnesota 52.4 

Missouri 24.0 

Nebraska 56.1 

N. Dakota 93.4 

S. Dakota 47.0 

Wisconsin 11.3 

Tolal 

Source: U.S. Department of Agriculture, Federal Crop Insurance Corporation, Apnl 15, 1994 
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$297 Million Dollars 

H 

M .. 

Paymcn1s 

$(million) 

25.4 

281.02 

40.02 

353.9 

27.07 

49.0 

139.3 

54.1 

46.0 

1,017.0 
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State and Local Costs 

The Midwest flood was also costly for state and local 
governments. Because the FEMA provided assistance at a 
90/1 0 cost share, the state/local share was approximately 
$42 million for Public Assistance and nearly the same 
amount for assistance to indivuduals.56 States and 
communities also had unreimbursed expenses associated 
with response and recovery. State and local costs for the 
restoration of damaged levees and watershed exceeded 130 
million. These expenditures were part of the USACE 
80/20 and the SCS 75/25 required cost shares. 

Of greater concern to some communities is the short and 
long-term reductions in real estate tax revenues as 
properties are reassessed to reflect flood damages to 
building and agricultural lands or losses in market value 
due to the increased awareness of the flood hazard. In 
those areas, where homes are not being rebuilt and fields 
are not being restored, these losses will be permanent. 
Impact aid from the U.S. Department of Education, 
currently budgeted at $70 million, will replace a part of 
the lost tax revenues that would have gone to schools.51 At 
the state level, losses in tax revenue may result from lost 
profits and wages. Partial compensation for these losses 
may come in part from the increased economic activity of 
the recovery effort and from federal assistance. 

Non-Quantifiable Costs 

The EPA determined that 59 Superfund sites experienced 
flooding; however, impacts to the sites were minimal and 
corrective measures have been completed on sites 
requiring them.58 In addition, 73 solid waste treatment;' 
storage, and disposal sites were also flooded, .. and large 
propane tanks that were dislodged floated downriver 
creating the potential for massive explosions. Besides the 
large propane tanks, the states collected over 18,000 
orphaned drums" -- each with a potential hazardous or 
toxic substance -- and a large amount of household 
hazardous wastes whose disposal was necessitated by the 
flooding. Daily loads of agricultural chemicals (herbicides 
and Nitrates) transported by the Mississippi River were 
large relative to previous years; record flooding did not 
dilute the concentrations of herbicides:1 Concentrations of 
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two herbicides (altrazine and cyanazine) in some samples 
from the Mississippi River exceeded health-based limits 
for drinking water; however, the annual concentration was 
not expected to exceed those limits for 1993." The 
cumulative impact of any flood-related releases of 
hazardous materials, including pesticides, herbicides, and 
other toxic materials has not been established. 

The effects of flooding on groundwater hydrology and 
groundwater quality have yet to be determined. In 
response to concerns regarding the safety of private wells, 
the Administration established a well-water contamination 
survey in coordination with the nine-flood states .... The 
EPA performed floodwater quality sampling around major 
metropolitan areas on the Missouri River. In some cases, 
drinking water standards were exceeded, but the majority 
of the readings posed no health risk.61 Results from 
sampling of treated drinking water revealed three location 
where Maximum Contaminant Levels were exceeded 
although results from a single sample do not necessarily 
indicate a problem.66 USGS and National Oceanic and 
Atmospheric (NOAA} have not found significant changes 
in water chemistry since the 1993 flood.•' 

Impacts of the flooding on the distribution of contaminated 
river sediments is also unknown. Studies are underway to 
determine sediment chemistry and characterize sediment 
deposition patterns in rivers and streams.•• 

Effects of the flood on public and mental health are largely 
anecdotal. Some communities noted increases in spousal 
and child abuse and numbers of calls for police response. 
Mental health effects of community and individual 
buyout/relocation are poorly understood. Several studies 
are currently being completed to assess the human 
response to the 1993 flood and to evaluate the factors that 
strain the ability of families to function adaptively to the 
event.•• Experience with other floods indicates that out 
breaks of Equine, Western, and St. Louis encephalitidies 
can be expected two years after flooding event ( due to the 
lag time in amplification of disease vectors),,. The length 
of time between the flood event and the appearance of 
disease adds to the problem of attributing costs. 

The flood took its toll on historic and cultural resources 
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Table 1.9 Summary of Amount of Federal Loans by State for the 1993 Midwest Flood in Millions of Dollars 

Program Total IL IA KS MN MO NE ND SE WI 

Small Business 
Administration Disaster 
Loans 597.3 134.7 108.55 31.6 27.4 235.3 14.2 16.1 16.7 12.8 

Rural Development 
Administration Loans 9.3 ..... 6.7 1.2 ...... 0.7 0.1 --· 0.6 -· 
Farmers Home 
Administration 
Emergency Disaster 
Loans 14.7 2.1 7.3 0.1 2.4 0.9 0.1 0.2 0.9 0.8 

Total Amount Approved 621.3 136.8 122.5 32.9 29.8 236.9 14.4 16.3 18 2 13.6 

Source: Kuilik. Bernard. Associate Administrator for Disai;ter Assistance, U.S. Small Business Administrallon, personal communication, May 3, 1994; U.S. 
Department of Agriculture, Flood Information Center, "USDA Emcrccncy Assistance Paid to Flood States," April 4, 1994. 

in the area. Historic homes in Grafton, Illinois and Ste. 
Genevieve, Missouri and a church in Portage des Sioux 
were damaged. A cemetery in Hardin, Missouri was 
inundated which disinterred over 500 bodies. There were 
several American Indian tribes affected by the Flood of 
1993. The SAC and Fox of the Mississippi in Iowa 
(Mesquakie) lost 10 homes and the ceremonial area of 
their Pow-wow grounds.'' The Kickapoo Tribe in Kansas 
had damages to their crops, bridges, roads, and water 
systems.72 Indian lands in the prairie pothole are were 
saturated by frequent rains. Local lakes flooded homes on 
the shore and contaminated drinking water wells. Well 
and lake water continue to be monitored for pesticides, 
animal wastes, and other pollutants potentially carried by 
runoff to the upland lakes.'3 Preliminary field investiga
tions by state and federal forestry staff in Mississippi River 

BENEFICIAL EFFECTS 

Flooding is a natural phenomenon of every river. 
Historically, floodwater enriched bottomlands and provided 
spawning habitats for native fish. The ecological value of 
maintaining connections between the river and its 
floodplain and the flood-pulse advantage are among the 
benefits conveyed by a flood." The 1993 flood connected 
many midwestern rivers with their floodplains, and for the 
first time in decades this flood coincided with the natural 
spawning period of riverine fishes. The benefits of this 

navigation pools 25 and 26 revealed that all hackberry and 
sugarberry and a large percentage of sycamore appeared to 
be dead or dying at those locations. Similar effects might 
be expected elsewhere in the Basin's floodplain where 
flood duration coincided with the entire growing season. 
Hackberry and sugarberry are important mast-producing 
trees, and mature sycamore are frequently selected by 
species of colonial nesting birds.'• The full effects on 
forest canopy and subcanopy structure will not be know 
for years to come. 

Conclusion: Not all costs of the Flood of 
1993 can be quantified in monetary terms, but 
bot quantifiable and non-quantifiable costs 
were significant in magnitude and importance. 

inundation to fisheries and aquatic resources was 
evidenced anecdotally in reports of fishermen utilizing 
newly created scour holes, and empirically in fisheries 
samples collected as part of the fall fish sampling for the 
cooperative interagency (USACE, FWS, and 5 states) 
upper Mississippi River System Long Term Resource 
Monitoring Program (LTRMP). Catches of young•of4he
year fish in fall 1993 samples (after the flood) were greater 
than numbers of such fish collected in all samples for the 
entire 1992 samplings year (before the flood).,. 
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Chapter 2 

IMPACTS OF HUMAN INTERVENTION 
In the matter of floodplain management, most people agree that some combination of 

structural and nonstructural methods are probably a better approach than the previous 
complete reliance on dams and levees. 

HISTORY 
The rivers and streams of the Midwest were focal points for 
early settlement because they provided sources of drinking 
water and avenues for transportation and trade. Once 
settlements were established along rivers, the problem of 
controlling floods to protect human life and investments 
became readily apparent. At first small mounds of dirt were 
thrown up to divert water away from towns, and over the 
course of time, these mounds became levees and floodwalls. 
Many people living in floodplains behind those levees and 
floodwalls remain at risk because of decisions made many 
years ago. The modern challenge is to reduce those risks. 

As settlers spread west they altered prairie, forest, 
meandering streams, and free-flowing river landscapes to 
provide arable farmland, raw materials for homes and 
industry, and transportation. Federal policies encouraged 
extensive private land development which then required 
construction of reservoirs and levees for flood protection. 
Human use thus changed midwestern landscapes to the 
detriment of natural ecological systems. The Flood of 1993 
raised questions as tow what extent these landscape changes 
have contributed to flood frequency and duration. 

Luna B. Leopold 
Water Resources Update, Issue No. 95: Spring, 1994 

Agricultural Policy and Farm 
Production 

Since the 1930s, when one quarter of the population lived 
on farms, U.S. farm policy has used a system of price 
supports (loans, purchases, payments, or a combination of 
methods) to improve farm income and promote conserva
tion, while assuring a dependable Food supply for the 
United States. The Food, Agriculture, Conservation, and 
Trade Ace of 1990 (FACTA) continued the market 
orientation of its predecessor, the Food Security Act of 
1985. Stated goals of the 1990 Farm Bill (FACTA) were to 
ease financial stress on farmers, reduce government costs, 
reduce crop surpluses, maintain export competitiveness, and 
enhance environmental quality. Among the best know 
features of the farm policy are the Production 
Adjustment/Price Support Programs administered by the 
Agricultural Stabilization and Conservation Service of the 
U.S. Department of Agriculture (USDA). Appendix C 
provides an example of how price supports operate. 

Agriculture is the leading industry in most counties of the 
nine states affected by the Flood of 1993 (Sec Table 2.1 ). 
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PRODUCTION DIFFERENCES OF FLOODPLAINS VS. OTHER AREAS 

Agricultural production in floodplains of the nine midwestem states affected by the flood is 
focused on commodity crops such as corn and soybeans. Corn yields in well-drained floodplains 
uniformly average l 5 percent higher than the state average in Missouri. Production on portions of 
the floodplains, however, can be reduced by poor drainage. Upland production yields are variable, 
depending on soil type and location. The highest upland corn yields are l 6 percent higher than the 
highest floodplain yields; however, high-yield upland areas are presently I full production. Any 
additional production in upland areas would be in areas with yields averaging 14-26 percent lower 
than the average well-drained floodplain yield. 

The area's 208 million cropland acres represent 32 percent 
of the nation's farm acreage, 35 percent of total agricultur
al sales, and almost 60 percent of total national corn, 
wheat, and soybean acreage. Combined production from 
Illinois and Iowa alone represent 33 percent of corn and 30 
percent of soybean acreage in the United States, but 
dominant crops and yields vary by state throughout the 
region. Floodplains comprise approximately 11 percent of 
total acreage affected by the 1993 flood and 66 percent of 
this acreage is in agricultural production. 2 

Navigation 

There are two types of navigation projects present in the 
Basin. One, on the upper Mississippi River, is slack water 
navigation created and controlled by a system of locks and 
dams. The other, open water navigation, is utilized on the 
Missouri River and middle Mississippi River. 

Upper Mississippi River. The upper Mississippi River 
navigation system provides a variety of uses: commercial 
transportation, recreation, environmental resources, water 
supplies for domestic and industrial use, and energy 
production. The Water Resource Development Act of 
1986 declared the upper Mississippi River system to be a 
nationally significant ecosystem and a nationally 
significant commercial navigation system. 

38 

Navigation on the Mississippi River was a primary factor 
in settlement of the valley. The federal government began 
to support commercial navigation actively in 1824; first 
with 4-foot channels. The navigation channel projects, 
authorized by Congress in the 1930s for the Mississippi 
and Illinois Rivers, extended 9-foot draft navigation 
upstream to Minneapolis/St. Paul and connected the St. 
Lawrence-Great Lakes with the Mississippi-Ohio-Missouri 
navigation systems (Figure 2.1) 

The upper Mississippi River 9-foot navigation project has 
converted the Mississippi River (St. Louis to 
Minneapolis/St. Paul into a series of pools at low and 
normal flow (Figure 2.2). Navigation dams, each 
consisting of a row of gates mounted between piers over a 
low sill, are used to maintain sufficient water depth for 
navigation. During periods of high flow, the navigation 
gates are completely opened to allow passage of the flood 
flows. 

Construction of the 29 lock and dam projects on the 
Mississippi River north of St. Louis was completed by 
1950. These locks are nearing the end of their economic 
life span and may soon start to require 
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Table 2.1 Agricultural Characteristics of Flood Affected States 

AVERAGE CASH 

FARMLAND FARM SIZE CROPS 

STATE million acres acres $million/yr. 

lllinois 28.5 321 

Iowa 31.6 301 

Kansas 46.6 680 

Minneso1a 26.6 312 

Missouri 29.2 275 

Nebraska 45.3 749 

N. Dakota 40.3 I 143 

S. Dakota 44.2 1214 

Wisconsin 16.6 221 

Source: 1987 U.S. Depanment fo Commerce, Census of AgricultmT?. 

expensive replacement. Locks and dam 26 near Alton, 
Illinois, was replaced during the early 1980s at a cost of 
nearly $ I billion. Below the southernmost lock, Lock 27 at 
Granite City, Illinois, navigation is maintained through 
placement of flow regulating structures such as wing dikes 
and by dredging that channelize, narrow, and deepen the 
river. 

Maintenance of the upper Mississippi River navigation 
system requires periodic dredging at over 200 sites, 
removing an average of9.5 million cubic yards of material 
annually. Additionally, about 2,400 submergent and 700 
emergent wing dikes are maintained to reduce main-channel 
sedimentation and 420 miles of bank line stabilization are 
maintained to prevent shoreline erosion.} 

Illinois River. Two construction projects have supported 
navigation activities on the Illinois River. The first, the 
Chicago sanitary and Ship Canal, completed in 1900, 
diverted water from Lake Michigan into the Illinois River. 
The second, a modern lock and dam system, similar to that 
in operation on the upper Mississippi River, consists of 

3.913 

3,510 

l,807 

2,165 

1,517 

1,975 

1,548 

813 

795 

CASH 

RECEIPTS: LIVESTOCK RECEIPTS: 

U.S Bank $million/yr. U.S. Bank 

3 2,262 

4 5,270 

II 3,914 

6 3,645 

14 2,173 

8 4,848 

13 760 

27 1.910 

28 4,222 

seven separate navigation locks. This system was 
completed in 1965. 

10 

2 

6 

7 

II 

3 

32 

15 

5 

Missouri River. In 1945 congress authorized a comprehen
sive navigation plan for the Missouri River system. The 
result was a 9-foot channel navigation project to channelize 
and deepen the river from St. Louis upstream to Sioux City, 
Iowa. Six multi-purpose mainstream reservoirs, affecting 
over 900 river miles, were developed above Gavins Point 
Dam. One purpose was to provide a regulated release of 
water for downstream navigation. Downstream of Gavins 
Point Dam, the river consists largely of a 735-mile 
navigation channel maintained with wing dikes, channel 
stabilization and other erosion and sedimentation control 
devices. Annual water release for navigation is based upon 
available water supplies. Navigation needs combined with 
winter releases for waste supply and hydropower demands 
obligate all available water during a normal year. The 
navigation season on the Missouri River is limited to the 
ice-free season between April I and December I. 
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Figure 2.1 Upper Mississippi River System Nine-foot Commercial Navigation Project with Timetable of Development. 
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Source: Upper Mississippi River Basin Commissiom, Comprehensive Mas/er Pla11 for tire Ma1rageme111 of the Upper Mississippi River System. January I , 1982. 

Flood Damage Reduction 

A flood in 1927 affected millions of people throughout the 
Mississippi River Basin and demonstrated the inadequacy 
of the pattern of private flood damage reduction measures 

40 

begun in 1879. It became a milestone event leading to 
major changes in national floodplain management policy. 
The 1928 Flood control Act, which established the lower 
Mississippi River flood damage reduction system, and the 
1936 Flood Control Act were the first codification of the 
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Figure 2.2 Typical Upper Mississippi River Lock and Dam. 

Mein 
~ 

Source: Adapted from Upper M1ss1ss1ppi River Basm Commission, Co111pre/11ms1ve Mas/er P/a11for tire .Wa11age111e11t oftlu.: Upper Mississippi Rive,· System 
January 1, 1982. 
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federal interest in the coordinated development and instal
lation of flood damage reduction measures. The primary 
method used to prevent damages in those early years was 
floodplain levees. Starting in 1936 the USAE responsibili
ties were focused on major rivers and development of con
gressionally approved plans for reservoirs, levees, channel
ization, and diversions. The method s used were those 
determined to be most cost effective for preventing flood 
damages. 

The USACE has constructed 76 reservoirs in the upper 
Mississippi River Basin. These control a drainage area of 
almost 370,000 square miles and contain a total flood 
storage volume of 40 million acre-feet of water: Forty
nine are located in the Missouri River Basin where the 
USACE also operates 22 Bureau of Reclamation reservoirs 
for flood storage. The majority of the reservoirs are 
operated to provide benefit s on the tributaries where they 
are located; some are operated to benefit the main stem 
rivers. 

In addition to the reservoirs, the USACE has constructed 
or improved over 2,200 miles of levees for the protection 
of communities and agriculture in the upper Mississippi 
River Basin. Though records on the federal levees are kept 
by the USACE (Table 2.2), there is no known inventory 
about the estimated 5800 miles of non-federal levees that 
are in the upper basin. 

IMPACTS OF HUMAN INTERVENTION 

Flood damage reduction-related activities of the SCS 
began nationally in 1944 with passage of PL 78-534 
authorizing installation of upland treatment and flood 
damage reduction work selected watersheds. The 
Watershed Protection and Flood Prevention Act of 1954 
(PL 83-566, referred to herein as PL-566) expanded the 
SCS flood damage reduction program to the entire nation. 
During the past 40 years, in the nine midwestern states 
affected by the Flood 1993, the SCS has planned and 
evaluated 316 watershed projects covering 40,000 sq.mi. 
(25.5 million acres). Locally sponsored PL-566 projects 
have resulted in the installation of 2,964 reservoirs that 
influence the drainage of over 5 million upland acres, and 
818 miles of channel work, 75 percent of which is located 
in North Dakota, Minnesota, and Illinois. The SCS 
requires 75 percent of the land above a proposed reservoir 
site to be treated before construction. It is estimated that 
PL-566 has resulted in soil and water conservation 
treatments on more than 3 million upland acres. 

Although flood damage reduction reservoirs and levees 
reduce the risk of flooding, they do not eliminate it. Given 
enough rainfall the flood damage reduction storage 
capacity of a reservoir can be exceeded and water will 
overtop the spillway. Local flooding may then occur 
downstream; its extent will depend upon the condition of 
the stream when 

Table 2.2 Levee Constructed or Improved by the USACE in the Upper Mississippi River Basin. 

Federal Local 

Maintenance Maintenance 

River Reach Corps District (Miles) (Miles) 

Upper Missi~ ippi Saint Paul 17 

Upper Mississippi Rock Island 27 650 

Missouri Omaha/Kansas City 15 1100 

Middle Mississippi Saint Louis 440 

Total Above Cairo, IL 42 2207 

Source: USACE Headquarters. 
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the overtopping occurs. Throughout the basin, the Flood 
of 1993 exceeded the design capacity of many levees and 
the flood storage capacity of some reservoirs, flooding 
lands and property of persons who may have thought they 
were not at risk. 

Wetland Losses 

Wetlands occur in poorly drained soils and in areas where 
water is found at or near the ground surface. Between 
1780 and 1980 an estimated 53 percent of the nation's 
original 221 million acres of wetlands were drained.' In the 
nine mid western states affected by flood 57 percent of the 
wetlands have been converted to other uses (Figure 2.3). 
The SwampLand Acts of 1849, 1850, and 1860 resulted in 
the transfer of nearly 65 million acres of wetlands in 15 
states from federal state administration for the purpose of 
expediting their drainage.• 

IMPACT AND EFFECT 

Development in the upper Mississippi River Basin for 
agriculture and other economic activity, flood damage 
reduction and navigation has greatly altered the original 
landscape. The characteristics of Food events and the 
modification of the basin's natural resources reflect these 
changes. 

Upland Treatment and Runoff 

Upstream land use and land treatment affect downstream 
flow regimes of rivers and floodplains. In considering 
floods and floodplain management, knowledge of where 
and how runoff occurs and which land practices can hold 
the rain where it falls for as long as possible become 
critical. Proper management can greatly affect the 
quantity and quality of water and sediment transported by 
floodwaters. Factors influencing the amount and velocity 
of run off include the amount and intensity of precipita• 
tion, soil type, land slope, available storage and land cover. 

Proper management of agricultural lands requires use of 
protective cover or land conversation practices. In the 
Midwest cropland erosion can be reduced by using 
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United States policy from the mid to the late 1800s has 
been to cede "overflow and swampy" lands to the states 
and to convert these lands to productive use. 1 

Substantial bottomland timber harvesting began with 
arrival of pioneers, and by the l 930s, most wetlands had 
been converted to from natural to agricultural used and 
over 84 million acres nationwide had been included in 
regional enterprises known as drainage districts. 

By the 1950s, forested wetlands had been reduced to 66.7 
million acres, and by the mid-I 970s in additional 6.5 
million acres had disappeared.• 

Between the mid- I 950s and 1970s an average of 458,000 
wetland acres were lost each year in the coterminous 
United States. Agricultural development was responsible 
for 87 percent of the loss as wetlands were drained, filled, 
or otherwise converted to cropland. 

measures such as conservation tillage, terraces, crop 
rotation, field border, sediment and debris basins, strip 
cropping, and permanent vegetation. Such land use 
practices increase infiltration rates and help hold both 
water and soil in place. It is estimated that 37 percent of 
the nation's croplands have adequate land treatment 
installed. L 
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Figure 2.3 Estimated Wetland Losses, 1780 Through 1980 
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The 1985 Food Security Act (1985 Farm Bill) mandated 
treatment of all highly erodible land (HEL) with conserva
tion measures needed to reduce erosion. The Conservation 
Reserve Program (CRP) established by the Act was 
intended to encourage landowners to retire highly erodible 
and other environmentally fragile land from crop production 
for ten years. In the upper Mississippi River Basin, over 
200,000 CRP contracts were signed and I 0.9 million acres 
were converted from cropland to grass or tree cover at a ten 
year cost of $11.3 billion. This has reduced the average 

Figure 2.4 Effects of the Food Security Act. 
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erosion rate from 18.6 tons per acre per year. Assuming 
normal antecedent soil moisture conditions, CRT lands 
reduced runoff volumes by approximately 6-12 percent for 
the I -year event, 3-8 percent for the 25-year event, and 2-4 
percent for the I 00-year event." In the case of the 1993 
flood, soils were saturated and the quantity and intensity of 
rainfall so great that runoff reduction attributable to land 
treatment was minimal (Figure 2.4) 
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As CRP contracts begin to expire in September 1995, a 
large portion of enrolled acres is expected to revert to 
cereal, row-crop, and forage production. Current estimates 
are that 63 percent of land under contracts will revert to 
cropland and 23 percent to grazing and pastureland. The 
remainder is expected to remain in permanent grass and 
trees and other miscellaneous uses." Conversion of these 
lands to cropland is expected to increase storm runoff even 
allowing for installation of proper conservation practices. 

Conclusion: Upland watershed treatments 
such as conservation tillage practices and CRP 
land easements are effective in reducing upland 
runoff, especially for smaller storm events, for 
large events like the 1993 flood, upland 
treatments had little effect. 

Wetlands and Flood Storage 

Pre-1850 historical records indicate that even prior to the 
clearing of wetland areas major floods occurred in the 
Mississippi River Basin. As part of economic 
development in the Midwest a substantial percentage of 
agricultural lands were created by drainage of wetlands 
and hydric soils. Hydic soils, good indicators of past and 
present wetland locations, total 10.4 percent of Mississippi 
and Missouri basin soils.1• The review Committee heard 
numerous times that flooding would have been reduced 
had more wetlands been available for rainfall and runoff 
storage. An evaluation of the upper Mississippi River 
Basin's capacity to store rainfall runoff estimates that the 
soil profile has IO times more storage capacity than above 
ground storage in depressional potholes. ' 3 Because much 
of the basin was depleted and unable to store water from 
the rains of June and July." 

Surface depressions or potholes occur throughout the 
glacial landscapes of north central Iowa, east South 
Dakota, and North Dakota. When these depressions fill, 
surface waters flow from pothole to pothole through an ill
defined network, eventually finding an outlet to a surface 
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stream. This intricate network of depressions slows runoff. 
A different pattern of runoff occurs in the remainder of the 
basin. There surface runoff flows through and open 
network of streams, with only minor areas of surface water 
storage available. Historically, shallow wetlands and wet 
prairies, which occurred in these areas, served a similar, 
but less effective, function to that of potholes. 

Topography has a direct impact on water movement and 
soil formation. The upper Mississippi River Basin is char
acterized by two distinct kinds of landscape: open systems, 
which drain externally and closed systems where drainage 
is trapped within a common depository. Due to the 
extended period of rain preceding the 1993 flood, the 
impacted area became completely saturated and surface 
depressions filled; therefore, storage available for 
additional runoff could only be found in the deep depres-
s ional areas located in the prairie pothole region of the 
Dakotas, Minnesota and Iowa. 

Hydrologic mode studies of four watersheds that are repre
sentative of distinctly different upper Mississippi River 
Basin areas or terrain units were completed in l 994.1

~ The 
modeled watersheds represent only 5 of the 70 terrain 
types in the basin and therefore information derived from 
these modes has limited applicability to assessing flood 
flow reductions basin-wide. The following watersheds 
were selected for hydrologic studies: 

• Boone River near Webster City, Iowa - a 
Central Towa and MinnesotaTill Prairie with a 
relatively steep 380 sq.mi. watershed with well 
incised drainage. 

• White Creek near Dallas, Iowa- an Illinois and 
Iowa Deep Loess and Drift and Iowa and Missouri 
Heavy Till Plain with a relative steep 380-sq. mi. 
watershed with well incised drainage. 

• West Fork Cedar River near Finchford, Iowa- a 
Eastern Iowa and Missouri with Prairie with a flat 
850 sq.mi.watershed but having well defined 
drainage system. 
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• Redwood River Watershed above Redwood 
Falls, Minnesota -- a Central Iowa and Minnesota 
Till Prairie and Loess Uplands and Till Plain wilh 
both high relief and low relief pothole areas of a 
700 sq.mi.watershed. 

For the analysis all model runs used antecedent moisture 
condition II for the start of modeling conditions Condition 
II is defined as the average soil condition prior to the annual 
flood event. For the 1993 flood antecedent conditions were 
condition III in most areas. Condition III indicates near 
saturated soils prior to the storm and gives significantly 
higher runoff that antecedent II. Because the model 
analysis used a lower antecedent moisture condition than 
was actually experienced in the 1993 flood, the peak 
discharge reductions resulting from the model analysis are 
greater than would have occurred. 

In areas where opportunity exists, wetlands and small 
detention structures can aid in lowering peaks. However, 
flood peak discharge reduction is dependent on the 
topography of the watershed, the percentage of the basin 
containing deep depressional storage, and the intensity and 
volume of the rainfall. 

In the watersheds modeled the maximum reduction for 
floodplain wetlands was 6 percent of 25- and I 00-year 
storm event. Wetlands are more effective in upland areas 
with more deeply incised potholes, such as the Redwood 
River watershed. Where reductions were 23 percent of the 
I-year event, I I percent of the 25-year event, and 10 
percent of the I 00-year event. In areas of shallow 
depressions, such as the Boone River watershed, restored 
wetlands reduced peak discharge by 9 percent of I-year 
event, 7 percent of the 25-year event, and 5 percent of the 
I 00-year event. 

With the installation of a combination of land treatment 
measures and restored wetlands in the watershed, the 
models indicate runoff reductions of 12 to 18 percent are 
possible for the 25-year or less event. This indicates these 
practices could be effective for the smaller storm events. 

Wetland restorations in the uplands could function much the 
same as small upland reservoirs. It was shown more than 
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three decades ago that small flood damage reductions dams 
are effective in the reach of stream immediately 
downstream but their effect diminishes rapidly with 
distance. As far as a series of small headwater dams is 
concerned, they are essentially ineffective under conditions 
in which major floods occur on large rivers.'• 

A State of Illinois report concluded that for certain 
watersheds, peak flow decreases as wetland areas increase. 
In very small watersheds (less than 100 sq.mi.), peak 
flowrates decreased by an average of 3.7 percent for each 
increase in wetland area equivalent to one percent of the 
area of the watershed. Applicability of this report may be 
limited only to the study areas. While wetlands may have 
some impact on peak flow in the smaller watersheds during 
smaller storms, their effects in larger watersheds during 
smaller storms, their effects in larger during larger events 
has not been sufficiently documented and needs further 
study. 

Previous watershed evaluations, such as the study of Devils 
Lake in North Dakota (a closed basin), indicate reductions 
of peak flowrates up to 41 percent for I I 00-year storm. 
These widely ranging results from the aforementioned 
studies demonstrate that alternative watershed practices 
produce varying degrees of success in reducing flood runoff 
rates depending (in addition to the magnitude and intensity 
of the rainfall and antecedent moisture conditions) on the 
percentage of the basin treated and basin topography. 
Generally, as drainage areas increase, upland treatment 
measures, wetlands, and small detention structures have less 
effect in decreasing peak flowrates. In short, land treatment 
and detention storage (upland wetlands) can play a role in 
reducing peak runoff in some watersheds but are not a 
panacea for solving flood problems. Only a combination of 
upland and floodplain management practices can reduce 
floodplain damages in the future. 

Conclusion: Upland wetlands restoration can 
be effective for smaller floods but diminishes in 
value as storage capacity is exceeded in larger 
floods such as the Flood of 1993. Present 
evaluations of the effect that wetland restoration 
would have on peak flows for large floods on 
main rivers and tributaries are inconclusive. 
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Flood-storage Reservoirs 

The 1993 flood demonstrated that dams and reservoirs, 
engineered and built to store and regulate floodwater 
discharge, could reduce flood damages. All federally 
funded flood storage reservoirs operated as planned during 
the 1993 flood. At some facilities, such as Tuttle Creek 
Reservoir (Kansas) and Coralville reservoir (Iowa), 
emergency spillway flows occurred when inflow volume 
exceeded reservoir storage capacity, the storage space 
allocated in a typical reservoir and effect of flood storage 
is depicted in Figure 2.5. During the period of peak 
flooding (April I to August I, 1993), the USACE 
reservoirs stored 22.2 million acre-feet of flood water. 1

• 

Approximately 18.7 million acre-feet were stored in the 
Missouri Basin, half of which was stored in the 6 main 
stem. 

RESERVOIR OPERATIONS 

Flood control reservoirs 
temporarily store a part of the flood 
flow for later release so that peak 
downstream flows will be reduced. 
Food-storage capacity is always 
located above sediment and multi
purpose pool elevations. Food 
damage reduction reservoirs have 
emergency spillways that allow safe 
passage of flows that exceed storage 
capacity. All managed flood damage 
reduction reservoirs are operated 
pursuant to a water control 
management plan. In no case will 
the peak discharge from the dam 
exceed that which would have 
occurred without the dam. 

Missouri River reservoirs. Most of the remainder was 
stored in tributary reservoirs of Kansas and Osage rivers. 
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About 3.5 million acre-feet of water was stored in the 
Mississippi River Basin and an additional 1.1 million acre
feet were stored in 2,964 small PL-566 upland flood 
damage reduction reservoirs. Flood damages reduction 
reservoirs effectively controlled excess runoff and reduced 
damages to downstream floodplains during the 1993 flood 
event. The combined effect of the storage of flood waters 
in the federal flood damage-reduction reservoirs in the 
Missouri River basin reduced the average discharge of the 
Missouri River near it mouth, during the month of July, by 
21 I ,000 cfs. This had the effect of lowering the peak stage 
of the Mississippi River at St. Louis by 5 feet. 

Levees 

Federally constructed levees, in concert with upstream 
flood-storage reservoirs, protect many large urban areas 
from potentially significant damage. For example, without 
levees or floodwalls, portions of low-lying areas in Rock 
Island and Moline, Illinois, and Kansas City would have 
been devastated. At St. Louis the Mississippi River 
crested at 49.6 feet on the USGS gage, almost 20 feet 
above stage, yet that portion of the city protected by the 
large flood wall escaped inundation. 
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Figure 2.5 Typical Reservoir Cross Section and Hydrograph. 
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Much of the speculation about the effect of levees on flood 
levels during the 1993 flood was based upon inferences 
drawn from comparisons between recent event data, 
obtained from systematically-measure d river flow 
(discharge) and river level (stage) records, and similar data 
for historical floods. Such discussions fail to recognize 
that significant differences in data quality exist between 
the modern (after 1930) and the historic record."' In 
addition, many other changes have occurred in the upper 
Mississippi River Basin which have created differences in 
flow regimes over time. 

To ascertain the actual effect existing levees had on peak 
1993 Mississippi and Missouri river flood stages, the 
UNET model, which analyzes unsteady state river flow 
condition," was applied to the river reaches where cross
sectional data were available: 

(1) the Mississippi River between Hannibal, 
Missouri, and Cairo, Illinois, 

(2) the Missouri River between Hermann, 
Missouri, and the mouth at St. Louis, and 

(3) the Illinois River Between Meredosia, Illinois, 
and the mouth above St.Louis. 

The analysis used flow data from 1993, 1986, and 1973 
floods and developed water surface profiles resulting from 
the same flood flows without levees. The model was 
calibrated and a range of possible floodplain ground covers 
was used."' The analysis suggested that if all the levees 
(other than urban levees) were absent, the peak stage at St. 
Louis in 1993 would have been reduced by 2.5 feet, but 
still more than 17 feet above flood stage and almost 4 feet 
higher than the previous known maximum level recorded 
during the 1973 event. This model scenario assumes the 
improbable condition of a totally open floodplain covered 
only with bare soil or short grass cover. If one assumes 
existing levees would have constructed to contain all flows, 
peak stages at St. Louis would have been increased by 2.3 
feet. 

An independent model commissioned by the St. Louis 
Post-Dispatch showed that the overlapping and breaching 
of two levees downstream from St. Louis at Columbia and 
Harrisonville, Illinois, reduced peak stage at St. Louis by 
1.6 feet.:• This analysis used steady-state model applied to 
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a short stretch of the river and lends support to the UNET 
findings. 

A physical model study conducted at the Waterway 
Experiment Station (WES) in 1979 by Foster and Allen1t 

showed that the removal of the trees between the river 
bank and levee along the middle Mississippi River 
between St. Louis and Cape Girardeau would lower the 
stage at St. Louis about 2.5 feet for the 1973 flood, which 
corresponds with the mathematical (UNET) model results 
for the fully open, treeless floodplain assumption. 

Farther downstream along the middle Mississippi River, 
the UNET mode predicted that there would have been a 
sizeable local drop in river levels in the absence of levee 
under the most conducive flow scenario. At Chester, 
Illinois, the stage of the Mississippi River during the 1993 
flood would have been approximately 11 feet lower if the 
levees containing the river were removed. But the 
floodplain would have been under water. The mode 
predicted that there would be no stage reduction if the 
entire floodplain were covered dense forest or brush -- a 
scenario representing a least conducive flow condition. It 
is expected that a typical floodplain without levees would 
contain a mix of uses and associated land covers such as 
sloughs, side channels, forested and non-forested wetlands 
and agriculture. 

Conclusion: Levees did not cause the 1993 
flood. During large events such as occurred in 
1993, levees have minor overall effects on 
jloodstage, but may have significant localized 
effects. 

Erosion and Sedimentation 

Upland erosion and the sedimentation in downstream areas 
are major causes of reduced water quality and habitat 
destruction in most midwestern rivers and streams. 
Sedimentation in the backwaters of the upper Mississippi 
River is the most significant problem in that river. In 
recent years, Missouri, Minnesota and Wisconsin have 
developed watershed management programs to reduce 
runoff and erosion. Land use planning and land 
stewardship are key nonstructural factors in reducing 
runoff and downstream flooding. 
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Significant flo'odplain erosion and deposition occurred 
during the 1993 flood, principally on floodplain agricultural 
lands along the Missouri River. Preliminary analyses of 
aerial photography, satellite imagery, and historic Missouri 
River floodplain maps reveal that more than 90 percent of 
the areas affected by significant erosion and deposition are 
associated with breached levees situated in active, high
energy floodplain zones. 2' Review of the history of levee 
failures in this area shows levees have been breached 
repeatedly at sites of natural river cutoffs or chutes in the 
past three decades. Construction of levees across these 
high energy channels is a risky investment which has 
required repetitive repair. 

In most cases where levees breached, scour holes, locally 
known as blow holes or blue holes, occurred. These holes, 
typically 25 to 50 feet deep, are caused by scouring of 
alluvial soils underlying the levees and farm fields and are 
caused when the head of water exceeds the height of a levee 
or its ability to withstand water pressure, overtopping or 
breaching the levee and releasing river water through the 
constricted levee breach with velocities similar to that of a 
dam break flood wave. This sudden release of energy 
scours tremendous volumes of materials creating both new 
aquatic and terrestrial habitat. Erosional zones of scour and 
stripping can extend as far as one mile downstream from 
the larger breaches (Figure 2.6). Locally constricted 
floodflows in breaches through railway embankments and in 
the vicinity of railroad and highway bridges act in a similar 
manner. 

Comparison of the effects of the 1993 floods on the upper 
Mississippi and Missouri rivers shows that river reaches in 
broadly similar physiographic regions may respond very 
differently to floods. The annual discharges of the upper 
Mississippi River are generally comparable to those of the 
Missouri River, but sediment yields of the Missouri average 
more than five times those of the Upper Mississippi. 
Average slope of the lower Missouri River floodplain 
(upstream of St. Louis) is about twice that of the middle 
Mississippi River floodplain (downstream from St. Louis). 
Levee breaches along the lower Missouri commonly 
resulted in high-velocity flows across its relatively narrow 
and relatively steep (high gradient) floodplain, contributing 
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to extensive deep scour and thick sand deposition across 
agricultural lands located there. In contrast, levee breaches 
along the middle Mississippi produced less intense erosion 
and sedimentation; impacts were largely limited to passive 
inundation of large bottom land tracts. 

The Pick-Sloan plan authorized by Congress in 1944 called 
for the creation of a floodway from 3,000 to 5,000 feet wide 
between levees along the Missouri River from Siqux City, 
Iowa, to the mouth near St. Louis, Missouri. The purpose 
of this flood way was to provide sufficient space for flood 
waters to pass and reduce potential damage to adjacent 
farmlands. For a number of reasons, this plan was never 
implemented. The Flood of 1993 demonstrated the need for 
some form of floodway to provide greater capacity to 
convey flood flows. Implementation of any future flood 
damage reduction plan should recognize that in lieu of a 
standard setback distance, the floodway should coincide 
with the natural high-energy zone of the river, which 
commonly is wide in areas of large meanders and narrow in 
straighter portion of the river. 

Conclusion: Levee location and height are 
factors in determining erosion and deposition in 
the floodplain. There are certain locations 
where levees should not he constructed. In these 
cases set-back levees might allow normal river 
functions. Each situation needs to he evaluated 
on its own merits. 

Navigation 

The Review Committee received numerous suggestions that 
the flood crest could be lowered significantly by opening 
navigation dam gates before the arrival of flood waters. 
Hydraulic investigations by the University oflowa,2' and 
evaluations of the 1993 flood show that navigation dams 
cause slight, localized increases in · 
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Figure 2.6 Reach of the Missouri River Bottoms Showing "High Energy" Erosion and Deposition Zones. 
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Source: Floodplain Management Review Committee. Adapted from SAST data, 1994 
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Flood height just upstream of a dam. They do not cause 
increases in flood elevations for the entire Mississippi River 
System. In the middle Mississippi (from St. Louis to the 
confluence with the Ohio River) and on the Missouri River, 
navigation channels have no locks and dams, and the dikes 
and revetments which are in place cause little or no 
restriction to flow. 

Conclusion: Navigation dams and locks did 
not cause an increase in the stage heights of the 
1993.flood. 

Habitat Loss 

Fish and wildlife resources in the upper Mississippi River 
Basin have been significantly affected by the loss of 
wetlands and other terrestrial and aquatic habitats due to 
construction for navigation and flood damage reduction 
structures. 

Upper Mississippi River. The upper Mississippi River was 
originally a free-flowing, alluvial riverine environment with 
associated riparian habitats. Construction of navigation 
control structures (rock dikes) and installation of the 
slackwater navigation dams have created habitat types sub
stantially different from those found in a free-flowing 
alluvial river. 

Habitat types within the upper Mississippi River slackwater 
navigation pools are created by coincident physical, water 
quality, and botanical characteristics. River position, depth, 
water-surface area, stage and discharge, vegetation, river
bottom types, water quality, and the superimposed structural 
elements within the river define the various habitats. Three 
distinct habitat zones occur in the slackwater navigation 
pools. The upper end of each pool is like the original river 
although subject to exaggerated water level fluctuations 
from the upstream dam releases. March development is 
limited. In the middle portion of the pools, downstream 
impoundment backs water up and over the islands and old 
hay meadows, creating large areas of shallow water. This 
section has the best marsh development, and some deep 
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sloughs and wooded islands can be found. In the lower end, 
immediately above each dam, wide open water lake-like 
areas occur (Figure 2.2). 

While impoundment of the upper Mississippi River for 
slackwater navigation created a variety of backwater and 
side-channel habitats, these dams also slowed river currents, 
starting the irreversible process of sedimentation. Many 
backwater habitats are filling with sediments from the 
erosion of upland agricultural and developed lands. Rock 
dikes and channel maintenance dredging also contribute to 
the problem. Mississippi River backwaters shill provide 
critical fish production and nursery habitats, but may be lost 
to sedimentation and eutrophication within 60 yrs.25 

Downstream from its confluence with the Missouri River, 
the upper Mississippi River takes on a very different 
character, similar to that of the Missouri (see Missouri 
River habitat description). Forth-six species of Mississippi 
River fish, virtually all of which have been affected by flood 
damage reduction measures and navigation, are listed by 
basin states as rare, threatened, endangered, or a species of 
special concern."" 

Missouri River. Parts of the Missouri River were well 
known as a braided river with swift, muddy flows. The 
historic floodplain was a ribbon of islands, chutes, oxbow 
lakes, backwaters, marshes, grasslands, and forests. 
Sandbars and wooded islands dotted the channel. Between 
1879 and 1954, human actions and natural changes 
shortened the river by 45.6 miles, reduced river surface area 
by over 50,000 acres, reduced the number of islands from 
161 (24,419 acres) to 18 (419 acres), and converted nearly 
67,000 acres of river habitat from public to private 
ownership, most to agriculture.~' 

Nearly one-third of the Missouri River has been impounded, 
another one-third channelized, and the hydrologic cycle, 
including temporal flow volume and sediment transport, has 
been altered on the remainder. The Missouri River formerly 
had peak run-off during two periods, March-April and June. 
Prior to 1954 flushing flows, known as dominant discharge, 
occurred every 1.5 years. The river was in a state of 
equilibrium; net sediment entering a reach replaced 
an equal amount leaving allowing for ample habitat 
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Figure 2.7 Changes in Channel Morphology Following the Addition of Navigation Dikes, Indian Cave Bend, Missouri 
River, North of Rulo, Nebraska. 

Source: USACE 
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development, and aquatic nutrition. Loss of sediment load 
let to channel degradation which contributed to the Joss of 
off-channel habitat and further severed the river from its 
floodplain. Since the early 1950s the Missouri River has 
thus been deprived of a floodplain in most reaches. Water 
temperature, photoperiod, and run-off cues have been 
altered by reservoir releases for navigation and other 
purposes."'" 

Figure 2.8 Missouri River Reservoirs and Navigation System. 

IMPACTS OF HUMAN INTERVENTION 

Changes in basin and floodplain physiography and channel 
morphology have reduced commercial fish harvest by more 
than 80 percent and are implicated in the demise of native 
species. The Missouri River's natural riparian ecosystem 
has been nearly eliminated and presently consists of a dis
continuous, single row of trees. Missouri River floodplain 
forest coverage decreased from 76 percent in 1826 to 13 
percent in 1972, while cultivated lands increased from I 8 
percent to 83 percent. 
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Thirty-four species of Missouri River Basin stream fish are 
listed by basin states as rare, threatened, endangered, or as 
species of special concern. 29 The pallid sturgeon, piping 
plover, least tern, and bald eagle are all native Missouri 
River species listed as endangered by the U. S. Fish & 
Wildlife Service (FWS)/0 Population densities of five 
species of chubs" and two species of minnowsu have been 
reduced by as much as 95 percent since 1971. ~ B urbot 
have been nearly extirpated, sauger have been greatly 
reduced, and blue catfish are rare. 

The Master Water Control Manual for the six Missouri 
River main stem reservoirs is currently under review by 
the USACE. Decisions made with regard to this manual 
are important to the future of the Missouri River 
ecosystem. For example reservoir water releases could be 
adjusted to simulate natural hydrographs and, in 
combination with riparian land acquisition, be used to 
restore many of the river's natural functions including low
level flooding of riparian lands. 

[llinois River. Aquatic and terrestrial habitats of the 
[llinois River Valley have suffered a series of cataclysmic 
events since 1900: (I) permanent rise in water level from 
water diverted from Lake Michigan, (2) the draining of 
more than half of the 400,000 acre floodplain through the 

ENDNOTES 

IMPACTS OF HUMAN INTERVENTION 

construction of levees and pumping stations, (3) an 
upsurge in untreated urban and industrial pollution during 
the l 920s, ( 4) the creation of a 9 ft. channel and its 
attendant navigation dams in the 1930s, and (5) an acceler
ation in sedimentation rates following World War II, 
apparently resulting from an increase in the amount of 
open row crops grown within the basin/' As an example, 
in l 908, a 200-mile reach of the Illinois River produced 
l 0% of the total U. S. catch of freshwater fish ( employing 
2,000 commercial fishermen and yielding 24 million lbs. 
of fish annually). Commercial fish yield totaled about l 78 
lbslac of permenent water, but by the 1950s yield had 
dropped to 38 lbs.fac and by the 1970s to 4 lbs/ac, totaling 
0.32% of the total U.S. freshwater harvest. i; 

Conclusion: Alteration of Mississippi, 
Illinois and Missouri Rivers and floodplains 
has resulted in significant changes or losses of 
habitat. The disruption of natural ecosystems 
has caused the destruction of many native 
species populations and has caused an 
increasing number to be listed as threatened or 
endangered. 

I. The statistics in this section are from U.S. Department of Commerce. 1987 Census of Agriculture, (Washington DC: 
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Chapter 3 

FUTURE FLOOD POTENTIAL 
After the 1965 flood, they told us this wouldn't happen again for another 100 years. 

This quote illustrates the lack of understanding by many 
individuals concerning flood potential. Many people think 
of flooding only in relation to a flood of a 100-year 
magnitude. They overlook the fact that although 
government regulators have selected the I 00-year flood as 
a reasonable regulatory standard, it is not the only 
magnitude of flood that can occur. Floods are random, 
variable events. Through frequency analysis, hydrologists 

Midwestern mayor 
July 1993 

can characterize them as a 50-year flood, IOO-year flood, 
or 500-year flood. The Midwest flood of 1993 varied from 
less than a 50-year flood at St. Paul, Minnesota, to less 
than a 100-year flood at Lincoln, Nebraska, ' to over a 
I 00-year flood at St. Louis, Missouri.' No one -
especially those living at risk in floodplains -- should be 

misled into believing that a 100-year flood occurs only once in a century. What happened in the Midwest in 1993 could 
happen again at any time! 

WHAT IS A 100-YEAR FLOOD 
EVENT? 

The American people have heard quite a bit recently about 
a 100-year flood. What exactly is it? A 100-year flood has 
a I-percent chance of being equaled or exceeded in any 
given year. It has a 26-percent chance of occurring over 
the life of a 30-year mortgage, and a 63-percent chance of 
occurring over the next I 00 years. The terminology used 
to describe the I 00-year frequency flood, I-percent flood, 
I-percent annual chance flood, and base flood, which all 
refer to the same event, are often used interchangeable. 
Confusion can result because the 100-year flood is usually 
the only type people hear about, even though larger and 
smaller floods are likely to occur. 

As commonly applied, the concepts of a I 00-year flood 
and 100-year floodplain can be misleading. Technically 
only the outer edge of a 100-year floodplain has a risk of 

one percent. The risk rises for sites closer to a river, ocean 
or other water feature, and also at lower elevations, yet 
most people think of the entire area between the water 
body and the outer edge of the 100-year floodplain as 
subject to the same risk. 3 Variation of risk is not usually 
shown on floodplain maps. There are areas within the 
mapped 100-year floodplain that may flood more 
frequently and to greater depths than others. 

Uncertainties surround 100-year discharges and 
elevations, and mapping I 00-year floodplain boundaries 
is at best an imperfect science. Estimates of the 
100-year flood discharge (or flowrate) can be based 
on a range of techniques, and current techniques provide 
estimates that could be off as much as 5 to 45 percent.' 
Factors such as the size of the watershed, the availability 
and length of streamgaging records, and the level 
of detail of mapping for use in determining model 
parameters contribute to the uncertainty in a 100-year 
flood discharge estimate. Flood discharges associated with 
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infrequent events, such as the 500-year flood discharge, are 
more difficult to predict and have more uncertainty 
associated with them. Even if a fairly accurate 100-year 

MARBLES AND FLOODS 

At one of the public meetings 
attended by the Review Committee, a 
young Missouri farmer provided a correct 
explanation of the possibility of experienc
ing a 100-year flood. He described a bag 
full of l 00 marbles with 99 clear marbles 
and one black marble. Every time you 
pull one of those marbles out, and it's 
black, you've got a 100-year flood. After 
each draw, you put all I 00 marbles back in 
the bag and shake it up. It's possible that 
you could pull the black one out two or 
even three times in a row. To represent the 
uncertainty of estimating a l 00-year flood, 
it's also possible that the bag could hold 
two or three black marbles. 

STANDARD PROJECT FLOOD 

Another magnitude of flood that can occur is one that results 
from the standard project flood (SPF) discharge. This event 
is not assigned a frequency or recurrence interval, although it 
is often used by hydrologic engineers to approximate the 0.2 
percent annual chance (500-year) flood. The SPF discharge 
in a river represents the flow that can be expected from the 
most severe combination of meteorologic and hydrologic 
conditions reasonable characteristic of the geographic region 
involved. SPF discharges exclude extremely rare combina
tions. The SPF procedure is used in lieu of the discharge-
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discharge is determined, it may subsequently change due 
to land-use changes in the watershed and natural and 
human changes to the channel and floodplain. 

After determining a discharge rate, this figure is entered 
into a hydraulic model to determine the elevation of the 
I 00-year flood. Hydraulic models, depending upon the 
level of accuracy of information on topography, friction 
losses, and hydrology, can produce estimates of I 00-year 
flood elevations within 0.5 to 2 feet.s 

Once the elevation of the 100-year flood has been 
determined, the extent of the floodplain can be mapped. 
Topographic maps vary in precision and level of detail. 

The accuracy of the floodplain boundary line is influenced 
most strongly by the quality of the 100-year flood 
discharge estimate. The next most significant factor is the 
quality of the topographic mapping. Research suggests 
that the probable nationwide standard error for base (100-
year) flood elevation mapping is 23 percent of the base 
( I 00-year) flood depth. This value, translated into an 
average depth, amounts to about 3 feet.• Thus, the 
floodplain boundary line shown on a map is not absolute 
and structures located within several feet (vertically) of the 
I 00-year floodplain are still at risk. In flat areas, 
structures located within several hundred feet (horizontal
ly) of the 100-year floodplain also may be at risk. 

frequency approach because of the unreliability inherent in 
estimating large magnitude infrequent events from short 
record, or even regional, discharge-frequency analyses. 

The SPF discharge is currently used for design of engineered 
structures which, if compromised, could result in catastroph
ic flooding. The SPF discharge is generally used to 
determine the level of protection for urban population 
centers where there is great threat ofloss of life and of 
damage to critical infrastructure. 
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RESIDUAL RISK BEHIND 
LEVEES 

Risk exists in all areas within a floodplain -- both areas 
protected by channel modifications, dams, or levees and 
areas outside the I 00-year floodplain. Levees built to 
provide a 100-year level of protection modify the natural 
overflow boundary of the 100-year floodplain and the 
boundaries for lesser floods. Individuals and businesses 
remaining in what was once the I 00-year floodplain, are not 
required to carry flood insurance even though the chance of 
a flood greater than the I 00-year flood occurring in the next 
30 years is 

FUTURE FLOOD POTENTIAL 

about I in 4. Uncertainties also surround a levee's level of 
protection. Engineers may account for discharge and 
elevation uncertainties in the design of levee by the use of 
freeboard -- the difference between the top of the levee and 
the design flood height. Even though areas protected by 
levees are considered safe, the potential for catastrophic 
loss still exists. If floodwaters overtop a levee, flooding in 
the protected area could reach depths equaling or exceeding 
the levee's height. Higher levees reduce risk but could 
increase potential damage. 

CLIMATE CHANGE 

Climate change could increase flood risk. Although considerable uncertainty exists, 
climate change could bring about more-frequent and/or more intense floods. Given that 
development in and near floodplains is expected to last considerable period of time and that 
the nation's ability to predict the magnitude and frequency of future events is still limited, it 
may be prudent to consider the potential effects of climate change when decisions are made 
( or revised) about the type and amount of development allowed in vulnerable areas. In the 
absence of sufficient data, flexible and cautious policies are preferred. 

FUTURE FLOODS 

U.S. Congress, Office of Technology Assessment 
Preparing for an Uncertain Climate ---- Volume I 

more quickly. Storm waters can therefore accumulate 
downstream more quickly 

Not every state and local government regulates storm 
water runoff, and the volume of runoff and flood peaks 
may increase in the future because of urbanization. The 
streets, parking lots, gutter, drains, and storm sewers 
accompanying urbanization convey rainfall rapidly to 
stream channels. Natural channels are often straightened, 
deepened of lined, transmitting flood waves downstream 

than in natural river systems and produce higher, shaper 
flood peaks. Unless steps are taken to mitigate the impacts 
of urbanization, flood volumes and peaks will continue to 
increase. 

61 



R05234

FUTURE FLOOD POTENTIAL 

Current flood records are limited by their length. As flood 
records for more years become available, current estimates 
of flood discharge, volume, stage, and duration will 
change. 

Missouri, endured such a flood.• Since 1900, St. Louis has 
experienced large floods in 1903, 1909, 1927,1973, and 
1993. The communities in the Midwest that experienced a 
10- to 50-year flood in 1993, may experience a 100- to 
500-year flood in the near future. There is no question that 
flooding is inevitable. The open questions are when? 
Where? And how much? 

In the 1993 flood, out of more than 500 USGS gaging 
stations in the area of flooding streams; 45 exceeded the 
100-year discharge," but at least 450 did not. Many people 
think that the entire upper Mississippi River Basin 
experienced a 500-year flood, when setimates indicated 
that only the research of the Mississippi River from 
Keithsburg, Illinois, to above St. Louis and the reach of the 
Missouri River from Rulo, Nebraska, to above Hermann, 

Conclusion: Floods equal to and greater 
than the flood of 1993 will continue to occur 
across the nation. It is difficult to predict 
precisely when and on what rivers these large 
events will happen. 
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Part II 

A BLUEPRINT FOR THE FUTURE 
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Chapter 4 

A VISION FOR THE FLOODPLAIN 
The Congress ... declares that it is the continuing policy of the Federal Government, in 

cooperation with State and local governments, and other concerned public and private 
organizations, to use all practicable means and measures, including financial and 

technical assistance, in a manner calculated to foster and promote the general welfare, to 
create and maintain conditions under which man and nature can exist in productive 

harmony, and full till the social, economic, and other requirements of present and future 
generations of American. 

Section 101, National Environmental Policy Act of 1969 

... it is the sense of Congress that flood control on navigable waters or their tributaries is a 
proper activity of the Federal Government in cooperation with the States, their political sub
divisions, and localities thereof, for flood control purposes are in the interest of the general 
welfare; that the Federal Government should improve or participate in the improvement of 

navigable waters of their tributaries, including watersheds thereof, for flood control purposes 
if the benefits to whomsoever they may accrue are in excess of the estimated costs, and if the 

lives and social security of people are otherwise adversely affected. 

The United States, as it moves into 21" century, is at a 
crossroads in the use of its floodplains. The nation may 
choose to use these flood-prone lands for the primary 
purpose of economic development, or it may lake action to 
better balance their economic and environmental outputs. 
Floodplain resources can be shared by human occupants 
and natural systems. Over the last century, in the upper 
Mississippi River Basin, while human activities have 
produced significant economic and social benefits. some of 
these activities have placed both human and nature at risk. 

Flood control works have allowed cities lo grow in the 
face of periodic high waters. Until the middle of this 
century, the nation did little to control the clearing of 

Section 1, Flood Control Act of 1936 

lands of the floodplains. Subsequent increases in runoff 
generated the need for additional flood damage reduction 
activities. Levees, built by both the federal government 
and private lawn owners, helped agriculture flourish in the 
fertile bottomland environment; however, the overtopping 
of these levees by floodwater created major economic 
losses. Reservoirs, like levees, reduce the flood threat 
to many downstream communities, but the reduction in 
flood flows simultaneously creates incentives for many 
people to settle riverbanks and become subject to the 
impacts of the next major flood. The promise of post
flood support from government and private agencies may 
encourage people to continue occupying land at frequent 
risk of flooding. 
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In recognition of this continuing vulnerability to flooding, 
watershed-focused programs are now emerging, and the 
United States has begun to move in a new direction. 
Concern for the environment and sustainable development 
as well as recognition of the severe limits on federal 
spending and of funding opportunities lost in flood recovery 
speak clearly to the need for reexamining the nation's flood 
damage reduction strategy. 

This reexamination must acknowledge that the current state 
of floodplains reflects in part a succession of political 
decisions made at the national level. Much of the flood
control effort of the last half-century in combination with 
other infrastructure development had major land
development implications. Many people moved to or 
remained in the floodplain with the understanding that the 
federal government was providing them flood protection. 
Others saw upstream activity, over which they had no 

DEFINING THE VISION 

The National Commission on the Environment, a non
profit group, proposes a concept of sustainable 
development to accomplish economic progress by 
protecting and restoring the quality of the natural 
environment, improving the quality of life for individuals, 
and broadening the prospects for future generations. 
Effective floodplain management embodies these very 
concepts by seeking to balance competing uses in a way 
that maximizes the net benefits to society. 

What then should be the national vision for use of the 
floodplains? To assist in developing this vision, the 
Floodplain Management Review Committee reviewed the 
literature on early and recent goals of the nation's 
floodplain management. Committee members consulted 
with interest groups at national, regional, and local levels 
and discussed possible goals with citizens affected by the 
flood of 1993. The governors of the 9 flood-affected states 
in the Midwest provided their vision of future floodplain 
activity. The Review Committee looked to the National 
Assessment and the accompanying Action Agenda prepared 
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control, increasing their hazard. As the nations seeks a new 
approach for floodplain management, it must not lose sight 
of the realities of the past. 

Recognition in the early I 960's of the natural functions and 
resources of the floodplain -- habitat, scenic beauty, water 
filtration, storm buffer, groundwater recharge, and 
floodwater storage -- caused the nation to reconsider its 
policy of supporting wholesale conversation of natural areas 
to other uses. Persistent flood losses during a half century 
of flood-control programs raise serious questions 
concerning the long-term efficiency of such programs. A 
movement to reduce flood damages through nonstructural 
means, limiting unwise development of the floodplain and 
evacuating those at most risk, gradually has become a 
viable alternative to the construction of dams, levees, and 
flood walls. 

by the Federal Interagency Floodplain Management Task 
Force definition.' Based on this input, the Review 
Committee proposes strategic and operational goals for the 
nation's future use of its floodplains and management of 
that use: 

Strategic Goals 

Reduce the vulnerability of the nation to the 
dangers and damages that result from floods. 

Reduce the vulnerability to urban areas, industry and 
agriculture, when such reduction is justified and 
reasonable; avoid new development when reduction is not 
appropriate. As appropriate, move those currently at risk 
from the floodplain. Strive to eliminate threats to life, 
property, and the environment, and to the mental health 
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and well being of floodplain occupants. Ensure the viability 
of critical infrastructure and the regional economy. 

Preserve and enhance the natural resources and 
functions of floodplains. 

Treat the floodplain as part of a physical and biological 
system that includes the floodplain within the larger contact 
of its watershed. Seek to identify and enhance the cultural, 
historic, and aesthetic values of floodplains. Where 
appropriate, restore and enhance bottomland and related 
upland habitat and flood storage. Use existing government 
and private programs to acquire, over time, environmental 
interest in these lands from willing sellers. Ensure the con
sideration of social and environmental factors in all actions 
relating to the floodplain. 

Operational Goals 

Streamline the floodplain management process. 

FLOODPLAIN OF THE FUTURE 

If this vision was implemented, how would the floodplain 
of the future appear and how would it be managed? 
Human activity in the floor plain would continue (Figure 
4.1) but with a clear recognition that any such activity 
would be subject to the residual risk of flooding and 
assumption of the costs of this risk by those sponsoring the 
activity, Determining future activities would depend on 
historical settlement, on a balancing of the economic, 
social, and environmental impacts of an activity together 
with a recognition of its place in the hydrologic and 
hydraulic regime of the river basin and what physical 
impacts its existence has on other segments of that basin. 

Urban centers whose existence depends on a river for 
commerce or whose locational advantage is tied historical
ly to a floor plain would be protected from the ravages of 
devastating floods by means of levees, floodwalls, 
upstream reservoirs, or floor water storage in managed 
upland and floodplain natural areas. Sections of 
communities with frequently flooded businesses or homes 
would become river-focused parks and recreation areas as 

VISION 

Implement consistent, equitable, flexible, cost-shared, and 
efficient floodplain management by improving the National 
Flood Insurance Program, federal-slate-tribal-local
individual relationships, and the conduct of mitigation and 
disaster planning and execution. Ensure federal-state-tribal
local-individual collaboration and accountability in a 
bottom-up, shared planning and decisionmaking process. 
Reduce the cost to the nation of flood damages. Share the 
risk among all levels of government and among flood
affected individuals. 

Capitalize on technology to provide 
information required to manage the 

floodplain. 

Provide timely and accurate information to assists in 
identifying hazards, determining impacts of proposed 
actions, and developing a temporal and spatial basis for 
long-term action strategies. Leverage the strength of 
geographic information systems . 

former occupants relocated to safer areas on higher 
ground. 

In areas outside of these highly protected communities, 
where land elevation provided natural protection from 
floods, state and local officials would control new con
struction by requiring it to be at elevations well out of 
harm's way. Those who were at risk in low-lying areas 
would be relocated, over time, to other areas. Higher land 
in these alluvial areas would continue to produce rich 
harvests. Outside of the urban areas, industry would 
protect its own facilities against major floods.. Critical 
infrastructure, such as water and wastewater treatment 
plants, power plants, and major highways and bridges 
would either elevated out of the flood's reach or protected 
against its ravages. Much of the infrastructure, as well as 
the homes, businesses, and agricultural activities located 
behind lower levees, would be insured against flooding 
through full participation in commercial or federally 
supported insurance programs. 
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At the upstream end of many levees, federally built water
control structures would permit river waters to keep 
sloughs wet though out the year maintaining and restoring 
aquatic habitat with resultant benefits for fisheries, 
waterfowl, and other wildlife. Levees would be modified 
to provide for controlled overtopping in the event of major 
high waters, eliminating the catastrophic failures that have 
occurred in the past. 

Some bottomland owners behind modified levees would 
choose to convert from crops to alternative crops or silvi
culture or to return their lands to a natural state under 
federal or state easements. Owners would base their 
decisions on private and government analyses that found 
their land too wet for farming or in a location where levee 
protection was impossible to maintain. 

Upland of the floodplain, federal-state-tribal-local 
programs to improve the treatment of lands, control new 
runoff, and restore wetlands, would reduce the flows 
during frequent floods and shave the peaks off larger 
events. 

Both commercial and recreational vessels would continue 
to ply the river's waters, operating in a navigation system 
that would enhance river line ecosystems through water
level adjustments and control. Modifications in river
control structures would continue to increase fisheries and 
wildlife habitat. 

Floodplain activity would guided by broad-based plans of 
federal-state-tribal-local governments working together as 
partners in a streamlined floodplain management effort. 
Operation of the waterway and the levee systems, with 
their attendant environmental components, would be 
focused in a single agency that would collaborate with 
other interested agencies. Levees along main stem rivers 
and principal tributaries would be maintained on a cost
shared basis by federal and state governments and local 
levee boards. Decisions concerning activities in and near 
the water would be assessed using computer models to 
indicate the effects of such actions on other regions of the 
river basin. Forecasts of river conditions would reflect the 
availability of basin-wide data and the rapid processing of 
these data. Use of high technology remote sensing 
platforms and data-filled geographic information systems 
would provide highly accurate information on which to 
base key decisions for both planning and crisis 
management. 
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A New Approach 

Through most of the past two centuries, the nation's 
approach to floodplain management has focused on 
reducing flood impacts through structural means. 
Floodplain management has been flood control. In the 
19th century and the first half of this century, the debate 
was whether or not a levees-only policy should be pursued. 
Only in the last 30 years has the nation moved to increase 
the use of nonstructural approaches. 

To achieve the goals of floodplain management, the nation 
must adopt a new approach -- one that takes full advantage 
of all methods available to reduce vulnerabilities to 
damages and, in parallel, to protect and enhance the 
natural resources and functions of the floodplain. 
Translated into actions this approach, espoused in the draft 
1994 Unified National Program, would achieve floodplain 
management through: 

• Avoiding the risks of the floodplain; 

• Minimizing the impact of those risks when they 
cannot be avoided; 

• Mitigating the impacts of damages when they 
occur;and 

• Accomplishing the above in a manner that con
currently protects and enhances the natural 
environment. 

The citizens of the nation bear a responsibility to exercise 
good judgement in their use of the floodplain and to share 
in the costs of their judgements. Under this approach, 
state and local governments serve as the principal 
managers of the land. The federal government provides 
support for state and local floodplain management, 
establishes broad national goals, and, by its own actions, 
sets an example. Federal actions will continue given the 
interstate nature of water and the related impact of all 
riverine activity on these waters, the ever-present potential 
for catastrophic floods, and the federal government's long
standing commitment to flood-control activities as being in 
the interest of the general welfare. 
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Figure 4.1 A Typical Reach of a 21st Century Floodplain. 

-
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Reducing the Vulnerability of the 
Nation to Flood Damages 

Individuals and their investments in the floodplain will 
always be at risk. Though it is impossible to remove the 
risk completely and remain in the floodplain, it is 
possible to reduce the degree of risk. 

One solution is to evacuate floodplains and move people 
and their public and private investments out of harm's 
way. This is not always a viable or desirable solution. 
Techniques that either modify the susceptibility to flood 
damage and disruption or modify the extent of the 
flooding may be more reasonable for cases in which 
evacuation is not feasible. The new vision seeks to reduce 
the vulnerability whose floodplain residents and activities 
whose continuing presence in the floodplain makes 
economic, social, and environmental sense. 

The lessons of the flood of 1993 are clear. The United 
States should not continue to tolerate the loss of life and 
the damage to cites, rural communities, and farms caused 
by major flooding, nor should the nation carry the burden 
of massive federal flood disaster relief costs that current 
policies generate each time a major flood occurs. Even 
with a large infusion of federal funds, private donations, 
and volunteer assistance, the 9-state area still has not 
returned to normal. Individuals, communities, and agri
cultural sector will experience the long-term effects of the 
flood for years. Many of these damages could be avoided 
through vulnerability reduction measures. 

This chapter addresses the vulnerability reduction goals 
that the Review Committee seeks to achieve with the new 
vision. Subsequent chapters will address, given the 
experiences of 1993, the strategies for achieving these 
goals. 
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Defining the Risk 

Against what magnitude of flooding should damage 
reduction programs be focused? The answer depends on 
the social, environmental, and economic assets of the 
flood-prone area. This will be reflected by the use being 
made of land, as well as the amount of human activity and 
critical infrastructure located in the area. 

Risk of damage or loss from flooding is greatest where 
human life and property are concentrated in highly 
populated areas on the floodplain. For any years following 
the passage of the Flood Control Act of 1936, the federal 
government focused its efforts on protecting communities 
at risk from the largest flood they could expect to 
encounter. Over time, with limited federal monies 
available for flood damage reduction purposes, selection of 
this high level of protection came to be driven more by _ 
benefit-cost analyses. Communities with little at economic 
risk received less protection that those with more. Today 
many cities and towns are able to see major floods move 
by with minimal effect. Others could not survive a lesser 
event without experiencing major trauma. Had the 1993 
flood been centered slightly to the north, several urban 
centers would have been inundated. Given the social and 
economic consequences of such flooding in affected 
communities floodplain management activities need to 
focus on reducing the vulnerability of population concen
trations to the most significant flood event expected to 
occur. Reducing the vulnerability of communities, where 
appropriate, to the discharge associated with standard 
project flood (SPF) provides a greater reduction in residual 
risk than is provided by using the I percent annual chance 
(100-year) flood discharge. The SPF serves as a 
practicable expression of the discharge to be considered in 
evaluating alternatives to reduce the vulnerability of 
activities associated with communities where large 
population and high-value property are involved. In most 
cases the SPF approximates the 0.2 percent chance (500-
year) discharge.i 
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Recommendation 4.1: Reduce the 
vulnerability of populatio11 centers to 
damages from the standard project flood 
discharge. 

The identification of a target flood does not represent a call 
for new levees or floodwalls. In fact, given this target 
discharge, floodplain managers would develop a strategy for 
evaluating vulnerability reduction considering all of the 
nonstructural and structural approaches available. Planning 
for the future may move a community to first seek funding 
for mitigation activities such as relocation or elevation. 
Availability of land in the watershed or in the floodplain 
may result in upstream storage or riverine floodways being 
considered better approaches. When other approaches have 
been reviewed, higher or upgraded levees or floodwalls 
might also be considered. The costs and benefits of each 
approach would determine whether the vulnerability would 
be eliminated, reduced, or the status quo maintained. 

Critical Infrastructure 

The risk of imposing severe hardship on the public or 
endangering public health and safety arises when infrastruc
ture critical to maintaining the wellbeing of a community, 
region or nation is damaged. This is especially true in 
floods of long duration, such as· the one that occurred in the 
Midwest in 1993. For example, when the city of Quincy, 
Illinois, lost both of its crossings over the Mississippi River, 
it faced the situation of having no open bridge across the 
river between Iowa and St. Louis, Missouri, for over two 
months. People were put out of work, local businesses were 
isolated from their market areas, and the local economy was 
disrupted. 

Recommendation 4.2: Reduce the vul
nerability of critical infrastructure to damage 
from the sta11dard project flood discharge. 

Critical infrastructure can be defined as structures, facilities, 
and installations of the following type and function: 
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• Those that, if rendered unserviceable, would 
impose significant hardship on the public, or 

• Those that, if flooded, would pose a threat to 
public health, public safety, and/or the environment. 

Critical infrastructure could include, on a situation
dependent basis, municipal drinking water facilities, 
stations, major highways bridges, major passenger and 
freight railroads, critical access roads running through or 
over floodplains, major airports, hospitals and related 
medical care facilities, electricity generating plants, and 
facilities that generate, store, or dispose of hazardous, toxic, 
or radioactive materials. For many of these facilities, such 
as roads, the element of flood duration must be considered 
in determining the applicability of the definition. A road 
out for five hours may not be critical, but one out for three 
months might be. The only road to a county hospital might 
be critical under any circumstances. 

Where feasible, critical infrastructure should be located 
outside the floodplain. Critical infrastructure, which must 
be situated in the floodplain, should be evaluated for 
protection against the SPF discharge. This issue is not new. 
Floodplain Management Guidelines for implementing 
Executive Order (EO) 11988, issued by the Water 
Resources Council in February 1978, require that critical 
high-risk activities be protected at a minimum against the 
0.2 percent annual chance (500-year) flood. They also 
provide planners assistance in determining whether infra
structure should be considered critical.' In 1982, a 
National Academy of Science panel concurred and 
recommended that critical infrastructure be protected 
against, at a minimum, the 0.2 percent annual chance flood.' 

Vulnerability of Other Areas 

If the goal of floodplain management is to reduce the vul
nerability of population centers and critical infrastructure to 
damages from an SPF discharge, what should it be for areas 
that do not fall into these categories? While extending an 
SPF goal to all areas might seem equitable to many, such an 
action is neither physically, economically, environmentally, 
nor socially feasible. The strategy for damage reduction 
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and the target flood against which the strategy is based 
must be determined on a case-by-case basis using modern 
planning techniques and methods of analysis. In the long 
term, much human habitation and related businesses might 
move to higher ground leaving only agriculture, silvicul
ture, and natural use behind existing levees. Where such 
an approach is not feasible or desirable and structural 
solutions appear appropriate, the hard facts of benefit-cost 
analysis normally will preclude using the SPF discharge as 
a basis for federally supported increases in protection. 

The level of protection provided these areas would be 
determined considering social and environmental values as 
well as the economic benefits and costs. Depending on the 
mix of population, infrastructure industry, and agriculture, 
the level of protection will vary. 

Sharing the Challenge -
Government, Business, Citizen 

Since passage of the flood control act of 1936, the federal 
government has for the most part, dominated the nation's 
flood control efforts and as a result the nation's floodplain 
management activity. Structural programs needed for 
flood damage reduction were also the principal sources of 
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funds for any efforts to stem the rising tide of flood losses. 
Many states and local governments have developed and 
carried out floodplain management efforts that both 
reduced flood damages and enhanced the natural functions 
of the floodplain; but in carrying out these programs they 
were hampered by the diversity that hindered efficient 
floodplain management. The dominant federal role in 
funding flood damage reduction and recovery activities 
limited the incentive for many state and local governments, 
businesses, and private citizens to share responsibility for 
making wise decisions concerning floodplain activity. 
Now is the time to: 

• Share responsibility and accountability for 
accomplishing floodplain management among all levels of 
government and with the citizens of the nation. 

• Organize the federal government and its 
programs to provide the support and tool necessary to carry 
out effective floodplain management. 

Succeeding chapters detail how the nation should organize 
for successful floodplain management and then, by 
improving the efficiency and effectiveness of programs 
already in existence, reduce the vulnerability of the nation 
to flood damages in the years ahead. 

I. National commission on the environment, Choosing a sustainable Future, (Washington, DC: World Wildlife Fund, 1991) 

2. Federal lnteragency Floodplain management Task Force. Floodplain Management in the United States: an Assessment 
Report, (Washington, DC: FIFHTF, 1991); and, white, Gilbert, et al., Action Agenda for Managing the Nation's floodplains, 
Special Publication 25, National Hazards Research and Application Information Center, (Boulder, CO: NHRAIC, March 
1991). 

n 

3. The Economics Advisory Group strongly disagrees with the establishment of the standard project flood discharge as any 
form of a reference point, believing that the level of protection provided should be determined only by appropriate project 
evaluation. The Review Committee believes that there are sound engineering reasons to establish a target for vulnerabili
ty reduction and an understanding of the problems associated with passing the target flood discharge. Determination of 
the level of protection should result from appropriate benefit-cost analysis. 

4. U.S. water Resources council, "Floodplain Management Guidelines for Implementing E.O. 11988," Federal Register, 
February 10, 1978 (44 FR 6030). 

5. National Research council, committee on a levee Policy for the National Flood Insurance program, A Levee Polley for 
the National Flood Insurance Program, (Washington, DC: National Academy Press, 1981) 
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Chapter 5 

ORGANIZING FLOODPLAIN 
MANAGEMENT FOR SUCCESS 

... it is hereby declared to be the policy of the congress to encourage the conservation, 
development, and utilization of water and related land resources of the United States on a 

comprehensive and coordinated basis by the Federal Government, States, localities ... 

Section 2, Water Resources planning Act of July 21, 1965 

The current system for managing.floodplains and protecting the nation from impacts of 
unwise use is piecemeal. It is dispersed among a variety of agencies at federal, state, and 

local levels. The Unified National Program was intended to correct this ... that program has 
not succeeded ... the Unified national Program is neither unified nor national. In several 
respects if falls short of achieving the goals set out for it by the Congress and previous 

administrations. 

The test of how well floodplain management activities are 
being carried out is in what happens at the level of 
individual farms, households, and local communities. The 
1993 Midwest flooding illustrates where local, state and 
nationa; efforts succeeded and failed. Progress has been 
short of what is desirable or possible or of what was 
anticipated when current policies and activities were 
initiated. t 

The collective floodplain management efforts of federal, 
state, tribal and local governments, individuals, and the 

Gilbert whit, et al. 
Actin Agenda for Managing the Nation's' Foodplain 

March 1992 

private sector must be improved. Together they can use 
the regionally and nationally significant assets of 
watersheds and associated floodplains to reduce risk, 
achieve economic efficiency, and enhance natural 
resources and functions. The current floodplain 
management infrastructure has the capability and the 
responsibility to influence floodplain development and 
recovery from floods. At issue is the appropriate distribu
tion of responsibilities across and creation of accountabili
ty for governments and individuals. 

73 



R05246

ORGANIZING FLOODPLAIN MANAGEMENT FOR SUCCESS 

DEFINE FEDERAL-STATE-TRIBAL-LOCAL RELATIONSHIPS AND 
RESPONSIBILITIES 

The strengths fo the federal government -- nationwide 
experience; ability to examine issues from a national, 
inter-state and systems perspective; and multi-disciplinary 
technical expertise -- should guide strategic decisions 
regarding its obligations and duties. Since the Water 
Resources Council ceased operations in 1981, however, 
activities of the federal government have offered little 
leadership or guidance in resolving interstate waste
resource issues. 

Management of the nation's water resources is provided by 
several agencies. Yet water resource issues are inextricably 
linked and accomplishedment of agency mandates requires 
coordination and collaboration among agencies. The 
National Flood Insurance Act of 1968 required reports to 
Congress analyzing the implementation of current 
programs and recommending actions needed to achieve a 
unified program of planning and action at all levels of 
government to reduce flood losses and losses of floodplain 
natural values.3 Despite these Unified National Program 
for Floodplain Management reports, the United States, in 
practice, has no unified national program for floodplain 
management.~ This stems in part from ambiguity in 
national goals.' If limited resources of money and people 
are to be utilized effectively, the vision articulated in this 
Report needs to be accepted and adopted by the populace 
and assimulatcd into all levels of government. 

A major component of floodplain management is land-use 
control, which is the sole responsibility of state, tribal, and 
local entities. The local process for land use and construc
tion decisions (i.e., what, where and how to build} is sup
plemented in some states by state floodplain permit 
programs. The federal responsibility rests with providing 
leadership, technical information, data, and advice to assist 
the states in their pursuit of sound floodplain management. 
The federal government is also a partner with states, tribes, 
and communities in funding floodplain management 
activities. Where the federal government is contributing 
finds to protect local communities, however, there is a 
compelling interest that the finds do not spur increased 
development in vulnerable locations and that local juris-
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dictions assume greater responsibility in their land use 
planning to not increase potential losses. The federal 
government should not undertake actions that lower the 
incentive for those in the floodplain to avoid risk because 
they know the federal government will provide compensa
tion for damages resulting from the risk (see Chapter 14). 
The floes while promoting and assuring interstate 
commerce, national econimic development including a 
viable agriculture industry, and national environmental 
quality including the enhancement of the quality of the 
human environment. Congress established the federal 
interest in flood damage reduction.• This interest 
complements the fundamental state, tribal, and local 
interest in flood damage reduction. 

Action 5.1: Enact a national Floodplain 
Management Act to define governmental 
responsibilities, strengthen federal-state coordi
nation and assure accountability. 

The Administration should propose enactment of a 
Floodplain Management Act to declare a national policy 
and goals for floodplain management. These should reflect 
the vision articulated in Chapter 4 and move the nation 
toward implementation of a new floodplain management 
vision that: 

• Reduces vulnerability to flooding by avoiding 
of flood risk through watershed planning, buyout of 
structures in the floodplain, and mitigation; 

• Reduces vulnerability to flooding by modifying 
flood risk or protecting against floods by minimizing risk to 
existing population centers (such as cities), protecting exist
ingcritical infrastructure, and protecting the nation from 
flood-related releases of hazardous materials; and 

• Recognizes that floods will continue to occur 
but that the residual risk in floodplains can be reduced by 
insuring against flood loss and rebuilding properly when 
flood losses occur. 
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The purpose of the Act should be to provide incentives 
including funding for state and local entities to develop and 
implement floodplain management plans and increase their 
accountability for actions in the floodplain. This should be 
achieved by assigning primary responsibility for floodplain 
management to states and providing federal guidance and 
technical and financial assistance to them for development 
and implementation of floodplain management programs 
meeting minimum federal standards. The act should 
authorize funds to supplement state efforts to build and 

institute effective floodplain management programs. 
Participation in on-going, non-disaster flood damage 
reduction and mitigation activities could be withheld from 
those states that do not conduct floodplain management 
planning. To support local planning and emphasize state 
leadership, the Act should require that federal activities 
affecting floodplains be consistent to the maximum extent 
practicable with federally approved state programs. The 
fundamental components of the proposed Floodplain 
Management Act are found in Appendix D. 

... there needs to be a fundamental change in the federal flood protection role. 
This new role must be to facilitate and to assist state and local government in the 

implementation of these multi-objective programs. 

Doug Plasencia, P.E. 
Chair, Association of State Floodplain Managers 

Testimony before Congress, October 27, 1993 

IMPROVE FEDERAL COORDINATION, EFFICIENCY AND FEDERAL
STATE-TRIBAL PLANNING 

The 1965 federal Water Resource Planning Act established 
the U.S. Water Resources Council (WRC).' However, the 
WRC ceased operations in the early 1980s when funding 
was discontinued. Lost with the WRC funding was its 
ability to provide interagency coordination, technology 
transfer, and data and information services. Deficiencies 
inheret in the original WRC which established a 
command-and•control, top-down approach to achieve 
consistency in federal water resources activities should not 
be repeated." Nevertheless, the WRC provided an avenue 
to bring together federal agencies to address water 
resources issues, in general, and floodplain management, 
in particular. The Midwest Flood of 1993 illustrates the 
need to move toward the unified nation program of 

floodplain management that the nation has sought since, at 
least. 1968. 

Some federal agancies and states, numerous organizations 
and individuals noted to the Review Committee the 
continued need to revive the WRC or some WRC-type of 
organization to provide a coordination function. Many 
examples demonstrate why a WRC, composed of 
department and agency heads, is needed to provide policy
level coordination of cross-cutting issues of floodplain 
management and other water resource issues: 
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• Federal agencies continue to fail to comply 
with the spirit and letter of Executive Order 11988, 
Floodplain Management, by locating or funding nonflood
plain dependent activiti~s in floodplains putting federal 
investments at considerable risk (this issue is further 
discissed below); 

• The shortcomings of and opportunities for 
increasing the effectiveness of floodplain management 
identified by the Federal Interagency Floodplain 
Management task Force in 1992 in its Floodplain 
Management in the United States: An Assessment Report 
have not been acted upon. No entity exhists to act upon 
those recommendations. 

• The Unified National Program is neither 
unified nor national -- it does not adequately integrate either 
the numerous program aimms that have been set forth or the 
efforts of those charged with implementing them. There is 
no central direction for the Unified National Program.• 

A minimal staff would facilitate operations of the Council 
and would prepare, based on input form federal agencies 
and states, items for discussion or action by the Council. 

Action 5.2: Revitalize the Water Resources 
Council. 

Immediate revitalization of the WRC would launch and 
promote cooperation among federal agencies and the 
states-tribes. The WRC would, among other things, serve 
to align federal floodplain management goals with other 
broad national goals; provide a single point of focus to 
assist coordination and resolution of interstate water 
resource management issues; serve as an innovative 
planning and technology center, including intergovernmen
tal data gatehering and dissemination activities; and 
facilitate resoulution of federal agency issues. The 
Secretary of the Interior, as designated chairwoman of the 
WRC, should request that the Administrator of the EPA 
and the Director tofthe FEMA become full-time partici
pants on the Council. Other full-time members, as 
established by the 1965 federal Water Resources Planning 
Act, are the secretaries of Army; Agriculture; Commerce; 
Housing and Urban Development (HUD); and, Helath and 
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Human Services and the Chair of the Federal Energy 
Regulatory Commission. The Secretary of the Interior, as 
the Chair of the WRC, should restaff the Council. A small 
staff and budget to support pursuit of the Council's 
mandate is suggested. Appendix I provides additional 
details about this proposal. 

The 1965 federal Water Resource Planning Act also 
authorized creation of federal-state-tribe basin 
commissions and authorized financila assistance to states
tribes for water planning. ,a The individual basin 
commissions produced comprehesive, coordinated plans 
for water and related land resources that were advisory to 
federal, state, tribal and local authorities. The basin 
commissions established pusuant to the Act were 
abolished, along with federal funding, in 1981." While 
several interstate organizations evolved to fill, in part, the 
gap left by the demise of the basin commissions, federal 
participation is limited to non-voting membership. A 
mechanism is needed to facilitate enhanced federal 
presence among continuing participation with these 
groups.'1 Basin commissions provide a means of 
preserving and enhancing the state and local attention to 
floodplain management as well as broader water and 
natural resource issues, while providing a mechanism to 
involve or enroll appropriate federal agencies in state and 
local floodplain management activities. Because 
watersheds and associated ecosystems do not coincide 
with, nor do water resources and environmental protection 
problems respect, political boundaries, a vechicle is 
needed to integrate federal-multi-jurisdictional 
examination of issues and solutions. This basis for 
formation of basin commissions remains valid. 

Action 5.3: Reestablish basin commissions 
in a revised form reflecting current needs. 

The president should reestablish basin commissions to 
provide a forum for coordinaated federal and state 
planning. Basin commissions are not needed everywhere. 
Basin commissions would be formed in consultation with 
the governors of states for those areas where the governors 
determine that interstate or federal-state coordination of 
several activities was needed or appropriate. The states, in 
consultation with the WRC, would define the geographical 
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extent of each proposed basin commission. Each basin 
commission would serve as the principal agency for the 
coordination of federal, stale-tribe, interstate, local and 
non-governmental plans for their designated areas and 
would indertake other activities pursuant to Title II of the 
Water Resources Planning Act of 1965. Their focus 
should be results oriented and their process collaborative. 
Their charters should look beyond traditional water and 
flood management challenges to allow the commsiisions to 
address regional issues of biodiversity conservation, water 
quality, sustainable development, and other environmental 
goals. Each basin commission would be co-chaired by a 

state and federal representative and would operate with a 
limited staff of four to five professionals. While many 
federal agencies would participate on the commissions, 
that voice could be limited to increase state significance 
and responsibility in addressing land-use planning issues. 
The basin commissions would use federal and state 
agencies, working within exhisting programs and 
structures to realize commission responsibilities. Actual 
staffing requirements, therefore, would be small. Public 
participation and comment should be vital aspects of their 
functions. The above changes arc proposed to address 
criticisms of the original basin commissions. Funding of 

Figure 5.1 Proposed Institutional Framework for Water Resource Council, River Basin Commissions, and Federal Agencies. 
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the commissions would be shared by federal and state 
governments. It is anticipated that no increase in costs to 
state will occur for those states currently participating in 
river basin associations; however, the federal government 

would have to contribute some funding. n Appendix I 
describes in greater detail the Review Committee's concept 
of revived basin commissions. 

FEDERAL ACTIONS IN THE FLOODPLAIN -- SETTING AN EXAMPLE 

In 1977 with issuance of Executive Order (EO)l 1988, 
Floodplain Management, Presudent Carter raised federal 
agency attention to issues of floodplain use." With time, 
however, it has become apparent that some federal 
agencies either are unaware of or misunderstand the 
requirements fo the EO and either build or support 
building in floodplains. Under the EO, federal agencies 
must 

• Demonstrate that no practible alternative site 
exhists outside of the floodplain, and 

• If no alternative exhists, take steps to minimize 
direct and indirect impacts of the proposed action 
and no restore and preserve the floodplain. 

Review Committee visits to the Midwest and discusses 
with the FEMA, USACE, and state floodplain manager 
revealed several examples of apparent non-compliance by 
federal agencies with the EO. While responsible agencies 
no doubt believe they have complied with the EO, these 
developments point our some of the deficiencies with the 
EO. Among the most notable examples were a low
income housing project finded by HUD and a federally 
funded state prision within floodplains, and a proposed 
construction of a federal weather station behind an 
uncertified levee. The Association of State Floodplain 
Mangers report that such federal activities occur 
nationwide. This type of activity lessens the capacity of 
the federal government to demonstrate leadership in 
floodplain management. 

The EO also requires that federal agencies with responsi
bility for federal real property and facilities in the 
floodplain comply with the National Environmental Policy 
Act (NEOA) requirements and the construction standards 
of the NFIP. This task if evaluating cumulative, direct, and 
indirect impacts and risks associated with individual 
projects within a floodplain requires scientific and 
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technical expertise beyond the capacity of a single 
reviewer, and often requires consultation with FEMA or 
USACE. 

The EO applies to all feseral agency activities including 
the acquisition, management, and disposition of lands and 
facilities. It covers federally undertaken, financed, or 
assisted construction and improvements and federal 
activities and programs affecting land use. Thise include 
but are not limited to water and related land resources 
planning, regulation, and licensing activities. One 
objective of the EO is to ensure that all federal agencies 
aviod, to the extent possible, the long- and short-term 
adverse impacts associated with the occupancy of 
floodplains. 

Federal activities that induce development weaken the 
effectiveness of exhisting local or state floodplain 
management regulations and place pressure on local 
governments to relax their regulations. Conversely an 
active federal program to undertake activities outside the 
floodplain sets an example and encourages the establish
ment and implementation of state and local programs. A 
number of states and communitiies have enacted 
floodplain management regulations, some of which are 
more stringent than those issued by FEMA." The EO does 
not explicitly recognize the exhistence of local or state 
floodplain regulations or the effect federal actions may 
have on them. Neither are federal agencies required to 
consult with state floodplain managers concerning 
floodplain activities. Fedreal leadership in floodplain 
management requires an adjustment in the way that federal 
activities are undertaken in the floodplain. 

The EO does not explicitly recognize that certain federal 
actions or activities in the floodplain are critical to the 
health and welfare of floodplain inhabitants. The extended 
closure of transportation systems, pipelines, dispersal of 
hazardous materials, and power outages caused by the 
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I 993 flood demonstrated the vulnerability of floodplain 
infrastructure. The destruction or disruption of critical 
infrastructure can have a widespread impacl on a 
community or region. The current definition of critical 
actions contained in the EO Guidelines, "those for which 
even a slight chance of flooding would be too great," 
suggests that critical actions not be undertaken in any area 
subject to flooding of greater than a 500-year frequency. 
The guidelines, which fail to recognize that flood events 
differ in frequency, duration, and type, must be made more 
flexible. 1• 

Federal and federally sponsored facilities, including critical 
infrastructure, remain at risk. To reduce the possibility of 
major losses, the vulnerability of these existing buildings 
and infrastructure should be assesed. Federal agencies that 
provide funds for improvements to previous investment~ in 
the floodplain fall under the EO requirements and 
accordingly should take measures to reduce the risk of flood 
loss and minimize the impact of floods on human safety, 
health, and welfare. There is an opportunity to mitigate the 
impacts of federal activities completed prior to the creation 
of the NFIP and the EO that may have resulted in flow con
strictions that increased flood risk. 1' Continuing improve
ments to federal facilities in the floodplain, such as the 
Defense Mapping Agency's facility in St. Louis that was 
severly flooded and damaged in the 1993 flood, also require 
consideration of the EO. Federal programs that are 
delegated to or assume by states may fall outside the EO. 
Examples of the latter are stating revolving authorized by 
the EPA and Rural Development Administration or 
situations where the use of federal funds is at the discretion 
of state or local governments. These federal funds may 
directly or indirectly affect development in floodplains in 
ways that are inconsistent with the intent of the EO. 

The federal government also leases some of its property in 
floodplains for seasonal recreational cottage use. Some 
leasees are using the cottages on a full-time basis. In St. 
Charels County, Missouri, 13 percent of the repetitive NFIP 
claims are from properties on land leased from the federal 
government. 1• These leases appear to contradict the EO 
mandate that the government "take action to reduce the risk 
of flood loss to minimize the impact of floods on human 

safety, health, and welfare"; however, Section 1134 of the 
Water Resourced Development Act of 1986 directed the 
Secretary of the Army to extend the leases until such time 
as they arc terminated by the leaseholder or their assigns. 

Action 5.4: Issue a new Executive Order to 
reaffirm the federal government's commitment to 
floodplain management with an expanded scope. 

A new EO, built upon EO 11988, will reaffirm the federal 
commitment to floodplain management by addressing the 
full scope of federal activities, particularly critical infra
structure, acknowledging uncertainties of scientific 
information, staling the economic policy implications of 
floodplain development, and requiring an interagency con
sultative process. The EO would provide a means to clearly 
articulate and thereby institutionalize the new vision of 
floodplain management. It would emphasize avoidance of 
federal activities in the floodplain. Requiring federal 
agencies to evaluate all structures during maintenance and 
repair activities to determine the feasibility of mitigating 
flow constrictions or undertaking other mitigating measures 
will reduce the risk of flooding and minimize the impacts of 
floods. Requiring federal activities to comply with state 
and local regulations when more stringent than national 
standards will affirm the states role as floodplain manager. 
The revision will aslo require each agency to prepare new 
implementing guidelines for activities potentially occuring 
in or affecting floodplains, increasing agency awareness of 
the issue, and allowing agencies to address issues unique to 
their programs. It would also require that federal spending 
does not increase development in sites vulnerable to flood 
damages. The FEMA will provide oversite of EO 
compliance as described in Appendix G. 

Action 5.5: 0MB should direct all federal 
agencies to conduct an assesment of the vulner
ability of flooding using a scientific sample of 
federal facilities and those state and local 
facilities constructed wholly or in part with 
federal aid. 
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This vulnerability assessment should identify and quantify 
the total federal investment subject to flood damage. The 
target flood for protecting critical infrastructure (i.e., SPF or 
500-year) should be considered in the assesment. The 
assesment also should contain recommendations on 
mitigation measures to protect federal facilities currently at 
risk. The results of this study would be used to make 
decisions regarding the need, if any, to take 'mitigative 
measures. 

Action 5.6: Seek revision of Section 1134 of 
the Water Resources Development Act of 1986 to 
provide for phase-out of federal leases in the 
floodplain. 

The Administration should seek reivsion of Section 1134 
which requires continuation of leases of federal lands. 
Then the Administration should phase out leases along the 
Mississippi River to reduce the risk of flood loss and 
minimize the impact of floodx on human safety. The 
US ACE should enforce provisions of the leases prohibiting 
year-round occupancy. In the interim community floodplain 
management ordinances should apply.'" 

The EPA's regualtions for the Resource Conservation and 
Recovery Act (RCRA) on permitting hazardous materials 
treatment, storage, or disposal facilities have locational 
standards; but these standards appear inconsistent with the 
EO guidelines for critical actions.JI) The EPA, in draft 
regulations (1978), proposed design standards for facilities 
located in the 500-year floodplain. Public comment on the 
draft reflected dificulties with identifying the 500-year 
floodplain and a concernthat the EPA was holding these 

STATES LEAD THE WAY 

The state should be the entity best able to coordinate the 
overall watershed and floodplain management activities 
occurring within its borders. Communities deal with local 
problems and solutions. Active involvement by the states 
is necessary to develop flood-reduction projects consisent 
with multiple floodplain and watershed amanagement 
goals as well as other state natural resource and economic 
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facilities to a higher standard than that required by EO 
11988. The final regulations addressing flood design require 
that no wash out of hazardous materials occurs. Therefore 
they apply only to those facilities located in the areas with a 
I percent annual chance offlooding.i• The EPA requires 
that permitted facilities have contingency plans addressing 
notification and response for any unplanned sudden or non
sudden release. The regulations do not specifically require 
that the plans address flooding events, even for facilities in 
areas with I percent annual chance of flooding where an 
obvious cause of releases could be flooding.22 Furthermore, 
there exists no feedback mechanism regarding plan effec
tiveness in the event of a hazardous material release. 

Recommendation 5.1: Revise the RCRA 
locational standards and contingency planning 
regulations for consideration of flood hazards in 
areas impacted by the Standard Project Flood. 

Revision of the site regulations to recognize that releases of 
hazardous materials are critical actions for which "even a 
slight chance of flooding is too great" would provide a 
greater level of environmental protection and public health 
and safety and would be consistent with implementing 
guidelines for EO 11988." Revision of the EO would auto
matically trigger this action. Specifically requiring 
contingency plans to reflect the special activities and coor
dination required in the event of flooding would also 
decrease the risk of hazardous material releases and 
enhance governmental response. An additional requirement 
for review of contingency plans after hazardous material 
releases would provide the means to enhance pre-disaster 
planning. 

goals. States need to be more involved in setting 
floodplain management priorities, adjudicating intrastate 
issues regarding priorities and determining impacts of 
floodplain management projects, and in brokering federal 
assistance. Currently, the extent of state involvement in 
locally sponsored flood-reduction projects is highly 
variable, ranging from requiring approval of the governor 
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at the end of project planning to multiple agency collabora
tive commitment throughout project planning. In many 
areas state-level leadership and coordination is vital: flood
fighting, repair activities, buyouts, hazard mitigation, 
permitting of levees and other structures that impact beyond 
the local area. State involvement in levee programs should 
be increased. The Association of State Floodplain 
Managers notes that only 16 of the contiguous states 
regulate levees -- five of which are Midwest states. 

States floodplain management programs vary within the 
region and the nation. Several of the states in the upper 
Midwest are pio.neers in floodplain management and have 
programs that pre-date the NlIP. These states have adopted 
floodplain management laws and minimum floodplain 
management regulations implemented with state funds. 
They provide technical assistance to communities and 
undertake other activities that are critical to achieving the 
vision articulated in this report. Other states in the region 
have minimal state floodplain management programs. In 
these states floodplain management is often incidental to 
other resource and emergency management. Appendix F 
summarizes state floodplain management activities. 

Prior to the 1993 flood, states took little cognizance of the 
fact that many levees repair program. States need to be 
more involved in coordinating floodlight to ensure that 
these efforts do not harm other parties, that they are focused 
to ensure greatest public benefit, and that they have no 
long-term adverse effect on floodplain management. 
Several midwesten communities noted that because they did 
not belong to a levee district offering some level of 
protection, they were not involved in levee maintenance or 
floodfight decisions. State involvement could raise 
community issues to the attention of federal officials. State 
involvement in coordinating levee repairs needs to be 
enhanced. Some states did not assume an active role, so the 
USACE and USDA levee repair programs had to work 
directly with local entities. An example of more 
appropriate state involvement is the PL-566 watershed 
program wherein each governor makes recommendation 
and sets priorities for proposed local watershed projects. 

Increasing state involvement will require greater state 
technical capabilities in floodplain management. Few 
incentives exist, however, for the state to build this 
expertise. The federal government currently provides 
technical assistance directly to local entities and/or states 
through the USACE Floodplain Management Services and 
Planning Assistance to States Programs, the SCS Pl-566 
Program, and the Tennessee Valley Authority (TVA) 
programs. Provision of technical assistance directly to 
individuals and local communities does not build and, in 
fact, detracts from state capabilities. The FEMA 
Community Assistance Program provides technical 
assistance to local entities through the states. The TV A, in 
a self-review to increase customer service, determined that 
provision of assistance directly to individuals was not the 
most efficient use of federal resources and decided to focus 
its assistance on states.24 

Recommendations 5.2: Increase the state 
role in alf floodplain management activities 
including, but not limited to,floodfighting, 
recovery, hazard mitigation, buyout, floodplain 
regulation, levee permitting zoning, 
enforcement, and planning. 

A shift towards a state role from what is now primarily a 
federal-local relationship is necessary to set priorities, 
adjudicate intrastate issues regarding priorities and impacts 
of floodplain management projects, and broker federal 
assistance. This could be accomplished for all federally 
assisted or funded floodfight, repair and recovery, flood 
damage reduction, and other floodplain activities by 
requiring: 

• State sponsorship or co-sponsorship in 
conjunction with local sponsorship or 

• Prior state approval. 

The non-federal cost share could be provided by either or 
both the state and local entity or both. 
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Recommendation 5.3: Restructure and 
refine the scope of federal technical services 
programs and increase funding for the USACE 
in the areas of Floodplain Management Services 
and Planning Assistance to the States programs 
and increase funding for states through the 
FEMA Community Assistance Program. 

By altering the focus of technical and planning assistance 
for floodplain management from individual and local 
assistance to state assistance for coordinated dispersal to 
local areas, federal programs can create an incentive for 
states to build these types of expertise. Federal information 
transfer and training for the states for subsequent 
transmittal to local governments are far more efficient uses 
of federal expertise and limited federal funds because the 
same information reaches more people and provides a 
public service. In its most recent testimony to Congress, 

the Association of State Floodplain Managers indicated that 
floodplain management funding and planning assistance for 
states are not sufficient to provide dissemination of critical 
data necessary to support sound decisions at the local and 
state level. This viewpoint was echoed by state officials in 
the in the Midwest. The federal government receives far 
more requests for assistance from local governments and 
individuals than can be accommodated given current 
funding constraints. The inability t to provide assistance in 
some situations can lead to inappropriate floodplain 
development decisions and, therefore, increased long-term 
costs. Additional funding would allow federal agencies to 
provide and analyze pertinent data necessary for state and 
local governments to make sound floodplain management 
decisions. 

INCREASE THE STATE-LOCAL STAKE IN FLOODPLAIN 
MANAGEMENT 

Ultimate responsibility for floodplain management rests 
with individuals and local government through local land 
use planning decisions. The federal government must 
ensure that it provides incentives for, and no disincentives 
to, community-based floodplain management. Cost 
sharing is essential to maintain the state and local stake in 
all floodplain management activities and should be 
retained. 

In the series of recent disasters impacting large 
populations (I.E., Hurricane Andrew, the Midwest 
flooding, and Northridge earthquake), non- - federal cost
share requirements were decreased to respond to state and 
local financial constraints. Disaster-specific changes in 
federal/non-federal cost-share percentages for FEMA 
disaster assistance may have an adverse effect on 
floodplain management. The federal-state cost-share 
originally 75/25 was adjusted for all three disasters to a 
90/10 basis. These cost-share changes have two 
potentially significant consequences. First they set up an 
expectation of similar treatment in subsequent disasters 
and increase political pressure to provide a lower non
federal share. This perpetuates the dominant federal role 
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in recovery and increases federal costs. Second they may 
defeat the fundamental purpose behind cost sharing which 
is to increase the amount of local involvement, responsibil
ity, and accountability. By lessening the non-federal 
investment, state and local governments have less at stake 
and, therefore, may have a lower incentive to develop and 
adopt sound floodplain management policies and 
practices.25Community consequences for choosing not to 
participate in the NFIP are limited because FEMA disaster 
assistance pays for damages to all public (i.e., community) 
facilities and infrastructure other than buildings regardless 
of whether a community is participating in the NFIP. In 
non-participating communities individual citizens suffer 
the consequences. Few, if any, incentives exist for 
communities to seek private insurance for damages to 
community facilities; rather, most communities rely solely 
on FEMA to provide reparation. This is inconsistent with 
the philosophy that federal disaster assistance should be 
provided in situation where communities and states, due to 
the magnitude of damages, will exhaust their resources 
and not have the capability to recover on their own. 
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PRIVATE INSURANCE HELPS CITY COVER ITS LOSSES 

In July 1993 the Des Moines Water Works was inundated and put out of commission 
for two weeks. The damage totaled $12 million, $9.9 million of which will be covered by 
private insurance previously obtained by the water works. This resulted in minimizing 
federal public assistance costs to $2. l million. Although the insurance carrier would not 
renew their insurance, the water works was able to acquire new insurance for the water 
treatment plant. The new private insurance premium of $1,720 per year purchased $10 
million of flood insurance. Subsequent to the flood of 1993, the levees surrounding the 
plant have been raised six feet and concrete floodgates have been constructed to close the 
gap made by the roadway into the plant. 

Recommendation 5.4: Hold FEMA's 
existing disaster assistance cost-sharing require
ments to no more than 75/25; seek to make 
other agencies disaster programs' cost-share 
requirements consistent at 75125. 

By retaining 75125 as the basic FEMA disaster assistance 
cost-share for mitigation and disaster, non-federal 
investments will serve as an incentive for non non-federal 
interests to pursue means to protect those investments 
through more effective floodplain management. Cost
sharing requirements by other federal programs for flood
fighting and repair should be consistent. Circumstances 
may occur where changes in the cost-share ratio are 
justified; further evaluation of how to define those circum
stances is warranted. 

Action 5.7: For communities not participat
ing in the NFP, limit public assistance grants. 

Create additional incentives for communities to participate 
in the NFIP by limiting public assistance given to on-NFIP 
communities to rescue and emergency operations only. 
Participation in the NFIP will help assure that new infra
structure complies with basic floodplain management 
requirements and does not adversely impact other 
development. 

Action 5.8: Encourage communities to 
obtain private affordable insurance for infra
structure as a prerequisite to receiving public 
assistance. 

Require a community desiring public assistance to 
demonstrate that it had done all it could to secure affordable 
private insurance for public facilities. This would help to 
increase community responsibility and accountability and 
would reduce the federal taxpayer burden associated with 
risky behavior in floodplains. 
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FUNDING FOR PUBLIC 
FACILITIES 

Concerns have been expressed that the current FEMA 
public assistance program may provide disincentives for 
communities to take actions to protect public infrastructure 
from flood damages or to relocate those facilities out of 
the floodplain. Public Assistance funds the repair of 
damaged public facilities under a 75/25 cost share formula 
(although a 90/ 10 cost share was used for the Midwest 
flood). A local cost share of less than the cost of 
relocating the facility out of the floodplain or protecting 
the facility from flood damages, creates a disincentive for 
the community to mitigate. A further concern is that 
communities may not budget adequate funds for the 
maintenance and upgrading of infrastructure and other 
public facilities are damaged, a portion of the damage may 
be due to deferred maintenance or to the community's 
failure to upgrade or properly size the infrastructure. 
Although FEMA can reduce the amount of the grant to 
account for deferred maintenance, it is often difficult to 
make this distinction and the community receives a 
windfall in the form of a new or repaired facility. 

A further problem is that storm and sanitary sewer systems 
were inadequate to handle the high groundwater and 
rainfall that occurred in many areas of the Midwest in 
1993. This resulted in flooding and sewer back up into the 
basements of thousands of homes and businesses. The 
public assistance program currently will provide funds to 
repair sewer systems to their pre-flood conditions but not 
to up grade those systems so that they are adequately sized 
to handle similar storm events with minimal damages. 

The Review Committee considered a recommendation that 
all public assistance to communities for the repair or 
upgrading of infrastructure or other public facilities be in 
the form of loan rather than grants to remove these disin
centives, but loans may not be practicable for a community 
devastated by a major disaster. 

FEMA can provide limited funds through the public 
assistance program for cost effective mitigation measures 
that will reduce future damages to a facility. In addition a 
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community can decide not to repair, restore, reconstruct, 
or replace a facility at its existing location and obtain up to 
90 percent of the federal share of repair cost to expand 
alternate facilities, build a new facility, or fund hazard 
mitigation measures. However, the community must pay 
any additional cost to relocate or upgrade the facility. If it 
can not afford to do so, the facility is then repaired to its 
pre-flood condition at its current location and remains 
vulnerable to further flood damage. Some funds may also 
be available through FEMA Section 404 Hazard 
Mitigation Grant Program to upgrade these systems. 
However, these funds are often fully allocated for other 
purposes and are not available for public facilities. 

States and communities should undertake efforts to 
identify vulnerable facilities in the floodplain. This 
inventory would help target priorities for pre-disaster 
mitigation and would be necessary to determine insurance 
needs. 

Action 5.9: Provide loans for the upgrade of 
infrastructure and other public facilities. 

A loan program would encourage and enable communities 
to undertake action during recovery to reduce future 
damages to public facilities by relocating or protecting 
those facilities rather tan repairing the facility at its current 
location. In addition such a program would assist 
communities to upgrade undersized storm sewer systems 
or other flood control facilities. Because upgrades are 
capital improvements that have long term benefits for the 
community, loans are more appropriate than grants. The 
loan program can be established to allow flexible terms 
based on the communities' ability to pay (e.g., zero or low 
interest rates and long repayment period). The 
Administration should seek Congressional action to 
establish such a program. 
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PROVIDE A BALANCED FOCUS IN THE PLANNING PROCESS 

Federal actions taken to develop water resources reflect the 
objectives set over several decades by the Congress. 
Various Administration s have defined federal water 
resources objectives. 2• The two most significant publica
tions on federal water resources development are 
Principles and Standards for Planning Water and Related 
Land Resources commonly referred to as Principles and 
Standards or P&S, published in 1973, and Econimic and 
Environmental Principles and Guidelines for Water and 
related Land Resources Implementation Studies commonly 
referred to as Principles and Guidelines or P&G published 
in l 983. The P&S was a rule applied to water and land 
programs, projects, and activities carried out by the federal 
government and non-federal entities with federal financial 
or technical assistance the rule guided formulation and 
evaluation of projects to enhance national economic 
development (NED) and the quality of the environment. 
When the P&S was superseded by P&G in 1983, rules 
became guidelines. The P&G contain a single objective 
for planning of water resource s projects: "contribute to 
national economic development consistent with protecting 
the Nation's environment, pursuant to national output of 
goods and services, expressed in monetary units. Under 
P&G, alternative plans can reduce net NED benefits to 
further address other federal, state, local, and international 
concerns not fully addressed by the NED plan. A plan rec
ommending federal action is to be that with "the greatest 
net economic benefit consistent with protecting g the 
nation's environment" (the NED plan), unless the 
Secretary of a department or head of an independent 
agency grants an exception to this rule. Exceptions 
require overriding reasons for recommending another plan, 
based on other federal, state, local, and international 
concerns. Since 1983, exceptions to the NED plan have 
been limited. 

Calculations of NED are meant to include all environmen
tal and social benefits and costs which monetary values 
can be obtained. The monetary focus on NED, however, 
does not give adequate consideration to unquantifiable 
environment and social values. 

Because of their non-market nature,environmental quality, 
ecosystem health, the existence of endangered species, and 
other social effects are not as easily quantified in monetary 
values.,, This limits formulation and acceptance of 
projects capable of striking a better balance between flood 
damage reduction or other water resources development 
and the environment. 

Action 5.10: Establish as the new, co-equal 
obje~tives for planning water resources projects 
under Principles and Guidelines: 

• To enhance national economic 
development by increasing the value of 
the Nation 's output of goods and 
services and improving national 
economic efficiency, and 

• To enhance the quality of the 
environment by the management, con
servation, preservation, creation, 
restoration, or improvement of the 
quality of natural and cultural resources 
and ecological systems. 

The current nationaleconomic develpoment objective of 
the P&G should be revised immediately through the 
issuance of an executive order. This will provide a 
balanced focus for guiding decision making. 

Update Principles and Guidelines 

The P&G are now more than ten years old, and several 
areas are in need of thorough review. Critics of the P&G 
see a bias toward structural solution to flooding problems 
and a failure to evaluate nonstructural alternatives in the 
same way as structural alternatives, such as levees. One of 
the differences in the evaluation is that for structural alter
natives the reduction in flood damages is included as a 
measure of the benefits of a project, while for some non
structural alternatives, such as evacuation of structures 
from the floodplain, reduced damages must be separated 
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into internalized and externalized damages. Then, only the 
externalized damages prevented (those borne by other 
than the floodplain residents) are claimed as benefits for 
the nonstructural evacuation alternative. There is an 
economic rationale for doing this, but the concern still 
exists that it results in a bias against nonstructural projects. 
In addition, many social benefits of removing people at 
risk from the floodplain and environmental benefits of a 
natural floodplain are not included adequately within the 
evaluation. Although the P&G do not exclude these con
siderations, application deficiencies exist because of the 
non-market nature of the impacts. Because of these 
application deficiencies, research is recommended in 
Chapter 11 to allow greater consideration of difficult to 
quantify inputs for which no market system exists and to 
improve techniques for measuring social or environmental 
outputs that result from alternative actions. 

A system-of-accounts analysis can provide critical 
information on market and non-quantifiable, non-market 
impacts necessary to provide the basis for trade-off. Such 
analysis can support a sound formulation-of - alternatives 
process that includes quantified impacts where available as 
well as qualitative impacts and displays beneficial and 
adverse effects of each alternative considered on the 
following accounts: national economic development; 
regional economic development; other social effects; and 
environmental quality of various project alternatives. The 
P&G do not require the system-of accounts; however, 

SHIFTING THE PROJECT 

ANALYSIS PARADIGAM 

Utilizing benefit-cost analysis 
under the existing system, net monetary 
benefits must exceed zero. Under the 
proposed approach, the sum of net 
monetary benefits and society's value of 
net nonmonetary benefits must be 
greater than zero 

some agencies strongly encourage this comparison of 
impacts to these four areas within agency rules. The 
system of accounts or something similar is needed to help 
ensure balanced planning. 

The P&G require the responsible federal agency to contact 
the governor or designated agency for each affected state 
before initiating a study. It requires the federal planning 
agency to provide the state agency or agencies responsible 
for or concerned with water planning with opportunities to 
participate in defining the problems with opportunities in 
scoping the study and in review and consultation. A truly 
collaborative approach, however, is not required or 
encouraged. The P&G also states that interested and 
affected agencies groups, and individuals should be 
provided opportunities to participate throughout the 
planning process and that a coordinated public participa
tion program should be established with willing agencies 
and groups. This falls short of establishing partnerships 
and collaborating within an ecosystem context on major 
watershed efforts. Benefits of collaborative approaches 
include improved efficiency and cooperation (both within 
and across agencies) and improved service to the public. 
The approach also serves to crystallize public opinion 
regarding problems and builds consensus for solutions. 
Criteria should be established to indicate where collabora
tive approaches are appropriate and recommend a 
mechanism for implementation to include single or 
separate agency funding of participation in the collabora
tive efforts. For cost-shared feasibility studies, a determi
nation should be made as to whether it is reasonable to 
require participation in collaborative funding by the non
federal cost-sharing sponsor. 

The P&G provides and overriding philosophy and process 
for formulating alternative plans an weighing the impacts 
of each alternative to select a recommended plan for 
meeting the study needs. The requirements of the NEPA 
are included as part of the P&G process. This process can 
be applied to all federal agency evaluations of alternatives 
to most efficiently allocate scarce resources to meet the 
needs of the nation. 

Currently the only federal agencies required to use P&G 
are the· USACE, the SCS, the TVA, and the Bureau of 
Reclamation. To increase efficient resource allocation, 
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P&G should be extended. It should apply to the planning 
and evaluation of the effects of water and land programs, 
projects, and activities carried out by the federal 
government and by the states or other entities with federal 
financial or technical assistance. 

Action 5.11: Establish an interdisciplinary, 
interagency review of the P&G by affected 
agency representatives to address: 

• Structural versus nonstructural project 
bias; 
• Inclusion of system of accounts or a 
similar mechanism for displaying impacts; 
• Inclusion of collaborative planning in 
an ecosystems context for major studies; 
and 
• Expansion of the application of the 
revised P&G to water and land program, 
projects, and activities to include: 

COLLABORATIVE EFFORTS 

Ecosystem, watershed, and large-scale river studies lend 
themselves to collaborative approaches by virtue of their 
scope. Only by working in partnerships with other federal 
agencies, state agencies, tribes, local governments, and 
private organizations can individual agencies look beyond 
their defined missions. A collaborative approach in an 
ecosystem context is needed for major watershed and 
floodplain management planning to move agencies away 
from single-agency problem solving. A more comprehen
sive evaluation of problems and solutions is likely is if a 
collaborative approach includes governmental parties at all 
levels as well as public and private stakeholders. Such col
laborative partnerships also constitute a means of 

• All federally constructed watershed and 
water and land programs; 
• National parks and recreation areas; 
• Wild, scenic, recreational rivers and 
wilderness areas; 
• Wetland and estuary projects and 
coastal zones; and National refuges 

An interdisciplinary, interagency committee of individuals 
from potentially affected federal agencies should be 
established to focus on the new broadened objectives, and 
to make specific recommendations for revisions to the 
current P&G, based on the four areas identified above an 
any others as appropriate. Revision must be consistent with 
the intent of EDO 12893, Principles for Federal infrastruc
ture Investments, and EO 12898, Environmental Justice, 
both issued in 1994. This committee should be convened as 
soon as possible with a goal of making all necessary 
revisions by December 1994. To ensure that coordination 
of planning principles occurs at the state, tribal, and local 
level and that a balanced approach is taken, any revisions to 
P&G should be published and provided for public review 
and comment prior to finalizing. 

leveraging limited funds to implement projects with 
multiple benefits. Collaborative efforts require more than 
consultation, coordination, seeking public input; they 
require a commitment to working collectively to solve 
complex, interrelated concerns. 

The ongoing USACE 18-month Floodplain Management 
Assessment study provides an opportunity to include other 
agencies as partners in a collaborative atmosphere. The 
study is being coordinated federal agencies, many of 
which would prefer to participate as a partner in the 
Assessment. By redirecting the current planning process, 
the Assessment can become a partnership of federal 
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agencies in a collaborative effort to assess the floodplain 
management objectives of the basin. Funding for this col
laborative planning effort may necessitate a supplemental 
appropriation. If necessary, funds would be dispersed at 
the discretion of USACE, the lead agency, after consulta
tion with collaborating agencies. If the supplemental 
request is not approved, USAC E should provide the 
opportunity for other agency collaboration of the expense 
of each individual agency. Active involvement by multi
agency participants in all aspects of the USACE 
Floodplain Management Assessment would ensure a 
holistic review of the area's floodplain management issues. 
A collaborative approach would identify a broader set of 
alternative solutions that address problems or multiple 
state and local objectives. It would build greater trust in a 
support for findings and recommendations o of the 
Assessment. 

In keeping with the trend toward ecosystem-or watershed 
based planning federal agencies are expected to work as 
partners or to collaborate. Currently funding constraints 
limits the ability or most federal agencies to participate 
without reprogramming their funds. The USACE districts 
are particularly limited by the project-specific nature of 
their funding. Feasibility studies are cost-shared with the 
non-federal sponsor on a 50-50 basis, and partner interests 
are more likely to be limited to the study area than to the 
entire watershed. Additional funding is needed for all 
federal agencies for the purpose of collaborative planning. 
While it will cost more initially, collaborative planning is 
an investment in the future that will reduce future project
specific planning expenditures. 

Recommendation 5.5: The 
Administration should seek increased funding 
for federal agencies to support collaborative 
planning participation with other federal 
agencies . . 

For major ecosystem or watershed planning studies, the 
lead federal agency should budget for adequate funding to 
reimburse other key federal agencies for their collaborative 
participation. Studies that are not watershed in scope or 
that have not been adequately funded to support a multi
agency collaborative effort may require that individual 
agencies budget their own participation monies. 
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Programmatic NEPA Documents 

The Review Committee heard comments that requiring 
independent NEPA documents on similar but individual 
projects can be an inefficient and time-consuming 
approach to decision making. Efficiencies can be realized 
by analyzing all the anticipated actions as a group and 
applying NEPA on a programmatic basis before 
proceeding on individual projects requiring site-specific 
NEPA compliance. Application of multi-agency program
matic environmental impact analyses performed at the 
watershed scale allows agencies to focus on issues that are 
geographically related or have timing, impact, or other 
subject matter similarities. In addition the programmatic 
NEPA process provides a formal public involvement 
mechanism to address strategic decisions. Subsequent 
impact analyses would only focus on project-specific 
purposes and needs and those issues n need of decisions. 21 

Where subsequent plans are consistent with the program
matic analysis, further analysis would be focused, costs 
reduced, and planning made more efficient. 

The Council on Environmental Quality (CEQ) needs to 
actively pursue use of programmatic NEPA documents and 
issue a directive to agencies to also increase their emphasis 
on this approach. 

Recommendation 5.6: Promote the use 
of programmatic NEPA documents in the 
planning process. 

A workshop should be sponsored on strategic and pro
grammatic application of NEPA by CEQ so that success 
stories in this area can be shared. This will build 
knowledge about the applicability of these approaches. 
Their utility, and the means of undertaking broad 
programs-level analyses. The CEQ should explore other 
means to pursue strategic programmatic analysis of 
problems. 
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Federal Agency NEPA Participation 

Currently lead agencies designate those agencies that 
should cooperate in the NEPA process. Where agencies 
have not been designated by the lead agency but specially 
request participation due to a vested interest, these agencies 
should be allowed to cooperate in the process. No 
mechanism exists to require the lead agency to include 
these other requesting agencies in the process. The CEO 
should revise the 

regulations implementing NEPA to require the lead agency 
to designate those federal agencies formally requesting 
cooperating agency status, where appropriate. This would 
further the goal of establishing collaborative planning 
among pertinent federal agencies. 

REEVALUATING WATER RESOURCES PROJECTS 

Many of the nation's water resources projects were 
constructed a number of years ago. The Review 
Committee heard concerns that: ( l) these projects will 
eventually need major maintenance expenditures, (2) 
conditions have changed that make them less effective 
(such as headwater development that increases runoff and 
flood stages causing protection downstream to be lessened, 
and (3) consideration is not adequately given to changing 
societal goals with regard to potential modifications to the 
projects themselves or modifications in the operation of 
them. 

Recommendation 5.7: 0MB should 
issue a directive that requires periodic reevalua
tion of federal water resources project to 
include potential operation and maintenance 
modifications. 

Projects for which construction was completed 40 or more 
years ago should be reevaluated to consider potential 
project modification and insure project integrity. Other 
projects less than 40 years old should be reevaluated when 
know major problems exist, where conditions have 
changed that impact the effectiveness of the project, or 
where changing societal goals demand that modification be 
considered. Specific procedures tied to the new P&G 
should be established and a directive issued by 0MB. 
Legislation should be provided in a Water Resources 
Development Act or other act to give water resources con
struction agencies the blanket authority to address these 
issues, where appropriate, without the need for project
specific study authorizations Congress. 

FUNDING CONSIDERATIONS FOR PROJECTSTHAT INCLUDE FUTURE 
DEVELOPMENT 

Some flood damage reduction projects, in their effort to 
reduce damages for existing floodplain structures, also 
provide protection for undeveloped land areas that have a 
high potential for future development. In these cases, 
future development savings resulting from the project arc 
estimated and included in the benefit-cost ratio. A 
separate accounting of existing and future benefits is 
required by P&G to provide decisions makers with the 
information necessary to make informed decision. The 
total benefit-cost ratio, however, is reported in the 

feasibility report and usually used for budgetary considera
tions in establishing funding priorities. 

Recommendation 5.8: 0MB should use 
only the benefit-cost ratio for damage 
reductions to existing development in establish
ing Administration funding priorities unless a 
standard project flood level of protection is 
provided. 

89 



R05262

ORGANIZING FLOODPLAN MANAGEMENT FOR SUCCESS 

The Office of Management and Budget should give more 
detailed consideration to the type of project benefits being 
claimed fo.r each individual project recommendation. 
Future development benefits should not be used as the basis 
for increasing the funding priority of flood damage 
reduction projects unless a standard project flood level of 
protection is provided. 
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Chapter 6 

AVOIDING VULNERABILITY THROUGH 
PLANNING 

Throughout human history it has been the way of nature to visit us on occasions with 
disaster, without apparent cause, without explanation, often without mercy, always reminding 
us that we need to live our lives with a little more humility and always understanding that we 

are not in full control .. . We know we cannot contain the fury of a river. 

The goals of floodplain management are to reduce the 
nation's vulnerability to floods while concurrently 
integrating preservation and enhancement of the natural 
resources and functions of the floodplain. The basic tenet 
of reducing vulnerability is to avoid risks as much as 
possible in the planning stage. Moving people out of harm's 
way or limiting development in the floodplains lessens risks 
from flood damages. Planning on the watershed level can 
balance competing and compatible uses of the floodplain to 
meet social, environmental, economic, and other 
community goals. 

For planning to be effective, it needs to be coupled with an 
educational program for local people involved with 

President Clinton 
Remarks on signing flood relief legislation at a tribute 
to flood heros in St. Louis, Missouri, August 12, 1993 

planning activities as well as landowners. Once 
communities and individuals understand the residual risk 
inherent in floodplain use, and once they understand how 
natural and hydraulic systems operate, they can make more 
informed decisions that balance multiple objectives. 

With planning and education as the cornerstones of 
floodplain management, the nation can further reduce risks 
through watershed management, programs such as the 
NFIP, and acquisition of flood prone lands. By pursuing 
planning efforts in a collaborative and coordinated fashion, 
the nation can reduce its vulnerability to flooding substan
tially. 

MANAGING FLOODPLAINS AS WATERSHED COMPONENTS 

What happens in the larger watershed affects what happens 
in the floodplain. The upper Mississippi River Basin 
consists of watersheds of varying size. Each watershed is a 
physically discrete hydrologic unit in which water is 
channeled from upland areas to lower areas and eventually 
into main stem rivers. The flood stage, frequency, and 

duration normally are influenced by the degree to which 
rainfall is captured and released in the uplands. As 
discussed in Chapter 2, wetland restoration and 
maintenance and upland treatment can be effective for 
smaller floods with lesser impacts on larger floods. The 
correlation between upland rainfall capture and release and 
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downstream flood stage, though complex and incompletely 
understood, indicates that well-managed watersheds reduce 
downstream flood stages with concomitant reductions in 
flood damages and increases n water quality and 
ecosystem benefits. 

A number of Midwest communities flooded in 1993 
reported to the Review Committee that they perceived an 
increase in flood stages and frequencies over the past few 
decides. Some attribute this to structural flood control 
(levees), and others to changed land use practices in 
upland areas of the watershed. Among the changes they 
mentioned were agricultural development and paving of 
residential and industrial areas -- both of which reduce 
storage capacity and increase runoff. People rarely 
consider the downstream cumulative effects of individual 
activities, in large part because water sheds typically 
encompass a number of political jurisdictions with 
differing economic interests. 

Watersheds have long been recognized as the optimal 
management unit for water resources planning. As early 
as the 1970s, the USACE was performing analyses of 
water quality and supply using watersheds as the basic 
planning unit.1 The USDA for decades has recognized 
benefits of watershed planning under its PL 566 program . 
and through the Forest Service.2 More recently within the 
Department of the Interior, the National Park Service and 
the Fish and Wildlife Service have instituted watershed 
management programs, and the Environmental Protection 
Agency has begun using watersheds as the most practical 
unit to resolve problems that traditional programs have 
been unable to address adequately.3 

Federal watershed programs and policies suffer from a 
lack of coordination and a failure to develop achievable 
multiple objectives. Many of these programs focus 
exclusively on water quality or habitat improvements 
derived from watershed management but disregard flood 
damage reduction benefits. Federal watershed programs 
primarily operate in rural areas, neglecting non-agricultur
al urban and suburban land uses. Program eligibility 
requirements and incentives also differ among agencies. 
The regional of most federal agencies, tied to state 
boundaries, complicates the ability to focus on watersheds. 
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Any pending legislation dealing with watershed planning 
and management should consider achieving multiple 
objectives, including flood damage reduction as an element 
of watershed management and incentives based upon 
demonstrated flood reduction. Legislation should also 
consider opportunities to trade for flood control, such as 
payments from floodplain farmers to induce upland 
farmers to install land-management practices that reduce 
flood peak and frequency. Currently, pending legislation 
(S. 2093, formally S. 1114; President Clinton's Clean 
Water Initiative; and H.R. 3938)4 considers the 
achievement of multiple objectives for watershed, although 
flood control management activities and incentives are not 
explicitly stated. 

The best parts of federal programs must be merged to 
encompass a holistic and synergistic approach to 
watershed management. Opportunities for change include 
current congressional action n the Clean Water Act and 
reauthorization of the Farm Bill due in 1995. To capitalize 
on potentially forthcoming legislative authority, the federal 
government must build on going watershed programs, 
focusing on the most effective means of achieving multiple 
objectives, and targeting conservation programs to 
complement watershed management goals. 

Action 6.1: The Administration should 
establish an interagency task fore, jointly 
chaired by the USDA and EPA, to formulate a 
coordinated, comprehensive approach to 
multiple objective watershed management. 

Many federal agencies undertake watershed programs to 
achieve goals consistent with their primary mission. Such 
goals may be inconsistent with local, regional, or basin
level ecosystem needs. Currently, success is measured by 
achieving agency goals irrespective of other attainable 
benefits. For example, the Forest Service watershed 
program seeks to improve stream habitat through reduced 
siltation and temperature reduction. Success is measured 
by increases in fish population. Flood damage reduction 
and water quality -- goals that could be accomplished with 
small incremental expenditures of expertise and money -
are not factors in determining program success. 
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The recommended task force would provide an overview of 
federal watershed management programs to ascertain their 
effectiveness and identify areas for improvements. The task 
force will necessarily include the USACE and the DOI due 
to their missions and jurisdiction in water resources 
activities. Task force members could identify areas in 
which interagency missions coincide and are achievable 
through watershed management on a collaborative level. 
The task force should also follow up on the demonstration 
project discussed in Chapter 11 under the section on 
hydro logic and hydraulic benefits of natural floodplain 
functions. 

Enhancing Stream and Riparian 
Areas 

Stream and riparian restoration vital to watershed 
management holds, for a relatively small investment, 
promise of improved water quality, wildlife habitat, and 
reduced runoff. Federal efforts designed to restore non
urban stream and riparian areas include those of the Bureau 
of Land Management, the National Park Service, the Soil 
Conservation Service, and the Forest Service. Nonprofit 
groups and private and local interests have also focused on 
similar activities. Unfortunately many stream and riparian 
sites located within urban and suburban areas are degraded, 
undervalued, and ignored by federal programs. Properly 
restored urban streams provide the same benefits as restored 
rural streams, often becoming centerpieces for urban revi
talization. Recognizing the need for stream and riparian 
restoration, Congress recently introduced legislation to 
establish a national urban watershed restoration program.~ 
On the national level, current stream and riparian 
restoration is largely uncoordinated; federal expertise is 
decentralized and underutilized; and valuable information 
on costs, techniques, and effects is unavailable. 

Action 6.2: The DOI, USDA, and EPA 
should coordinate and support federal riverine 
and riparia,i area restoration. 

Because of the importance of stream and riparian 
restoration to water resource management, the 
Administration should establish a stream and riparian 
restoration program with DOI, USDA, and EPA cooperating 

to provide technical assistance for state, tribal, local, and 
private restoration. 

Enhancing Agricultural Conservation 
Programs 

The Food Security Act of 1985, and the Food, Agriculture, 
Conservation, and Trade Act of 1990, the last comprehen
sive congressional actions on agricultural policy, contained 
strong conservation measures to reduce soil loss and 
improve water quality by creating incentives and disincen
tives, primarily through cross-compliance with other agri
cultural programs. Two programs were of particular 
importance: the Conservation Reserve Program (CRP), 
introduced in 1985, provided payments to farm operators 
who agreed to protect temporarily highly erodible lands, 
and the Wetland Reserve Program (WRP), established in 
1990, acquires conservation easements on agricultural lands 
from voluntary sellers and restores wetland conditions. 
About 36.4 million acres currently enrolled in the CRP will 
begin to come out of the program in 1995. Even with 
application of conservation practices, conversion of these 
acres to cropland will increase runoff. 

The emergency supplemental appropriation for the Midwest 
floods established an Emergency Wetlands Reserve Program 
(EWRP) applicable to farmland damaged by flooding in the 
nine affected Midwest states. The Review Committee 
suggests that the authority for the WERP be continued in 
some form to provide an alternative means of recovery for 
farmers. Other programs within the Agricultural Resource 
Conservation Program of the USDA also are used to protect 
wetlands from development and degradation. 

The USDA found many acres that met program criteria, but 
funding constraints precluded enrolling all of the eligible 
land. Conservation programs need to target limited funds 
to acquire critical lands that offer the greatest benefits per 
federal dollar. Present selection criteria, which consider 
natural characteristics on a site-by-site basis, do not 
recognize flood control benefits as an objective. Other 
benefits of the programs are well documented.6 A systems 
approach to watershed management would consider a wider 
range of environmental objectives within enrollment 
criteria. 
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Action 6. 3: The Administration's legislative 
proposals/or the 1995 Farm Bill should 
support continuation and expansion of conser
vation and voluntary acquisition programs 
focused on critical lands within watersheds. 
The proposal should support technical and 
financial assistance for implementation of 
watershed management, riparian enhancement, 
wetland restoration, and upland treatment 
measures. 

STREAMLINING DISASTER 
PLANNING 

A floodplain management plan that attains the national 
goals described in Chapter 4 is dependent on the ability to 
tie together pre-disaster, response, recovery, and mitigation 
programs wilh long-term floodplain planning efforts. 
Many federal agencies have programs designed to help 
disaster-stricken areas. Such programs can be improved 
by slreamlining the system so that pre-disaster and post
disaster efforts are natural extensions of each other. 
Comprehensive pre-disaster planning and mitigation 
efforts will reduce risks and damages during the 
emergency, and recovery efforts will be consistent with 
long-term floodplain managemenl goals. Improvements in 
federal coordination made before the 193 flood led 
communities to report that things worked "better than 
expected." 

Pre-Disaster Planning 

Pre-disaster planning needs to coordinate individual, 
business, community, slate, tribal, and federal personnel 
and activities to minimize health and safety impacts and 
environmental risks. Such planning will help ensure 
adequate response. Awareness of flood threat, the first step 
in pre-disasler planning, relies on individuals who 
understand their risk and plan for disasters. Individual 
responsibility in knowing whal to do, such as closing 
household gas lines, and when and where to evacuate in 
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the event of a flood or other emergency is essential. The 
Review Committee heard from communities where owners 
did not remove mobile home trailers on wheels and farm 
equipment from low-lying areas. Some individuals 
refused 10 evacuate voluntarily when access was open and 
later required evacuation by air or boat, endangering both 
themselves and their rescuers. For better participation by 
individuals in pre-disaster planning, federal agencies must 
undertake education and outreach. 

Pre-disaster planning is also a corporate responsibility. 
Operators of facilities generating, storing, or disposing of 
hazardous materials -- including farmers who use 
herbicides, pesticides, and fertilizers -- need plans for 
removing such malerials should the facility lack the 
capability of assuring that no materials will be released. 
Local emergency managers need to be aware of locations 
of hazardous materials within their jurisdiction; local 
hospitals, fire companies, and others potentially involved 
with response need to be knowledgeable about threats 
posed by hazardous materials, their treatment, 
containment, and removal n the event of an unplanned 
release. Several emergency managers working in the 
Midwest flood reported the need for more pre-disaster 
information about facilities where hazardous wastes are 
generated, slored, and disposed. Siting issues should go 
hand in hand with pre-disaster planning. 
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Planners also need to consider how to safeguard valuable 
assets, such as cultural and historical properties. 
Communities should identify these properties prior to a 
disaster and coordinate with emergency managers, local 
government officials, federal agencies, and other following 
and event. 

Pre-disaster planning requires action, involvement, and 
cooperation among not only floodplain residents, tribes, 
businesses, and industries but also across local, state, and 
federal government agencies. Application of advanced 
geographic information systems technology will increase 
efficiency and facilitate coordination. 

Recommendation 6.1: E11hance pre
disaster plan11ing a11d training. 

The FEMA, in coordination with the EPA, UACE, USDA, 
DOT, and other federal agencies involved with aspects of 
emergency response, should increase state, tribal, local, 
public, and corporate awareness of risk. Those involved 
should practice implementation of pre-disaster plans. The 
EPA should work with the FEMA and states to emphasize 
local pre-disaster planning, including notification and coor
dination procedures for responding to releases of hazardous 
materials. Pre-disaster plans for spilled hazardous materials 
must identify suitable containment areas and develop a 
coordinated response of the emergency network. All 
agencies should encourage the use of geographic 
information systems to link data sources. 

FLOODPLAIN PLANNING AND THE NATIONAL FLOOD INSURANCE 
PROGRAM 

The National Flood Insurance Program (NFIP) is a 
primary component of the nation's floodplain management 
strategy. The congress created the NFIP in 1968 in 
response to mounting flood losses and escalating costs to 
the general taxpayer for disaster relief. Federal flood 
insurance is available only in communities that adopt and 
enforce floodplain management regulations that meet 
minimum NFIP requirements. 

Building on NFIP Floodplain 
Management Requirements 

The NFIP provides a framework for protecting new con
struction from flood damages through its floodplain 
management requirements that communities adopt and 
enforce as a condition of program participation. New and 
substantially improved residential buildings must be 
elevated to or above the elevation of the 100-year flood 
and non-residential buildings must be elevated or flood 
proofed at least to that elevation. Flood insurance 
premiums support floodplain mapping. In riverine 
floodplains, encroachments in the floodway are prohibited 
if they will result in any increase in flood stages. This 

limits development in areas of the floodplain adjacent to 
the river channel. 

Flood insurance rates reinforce NFIP floodplain 
management requirements. Rates on new buildings are 
actuarial (based on the risk of flooding). When a structure 
is built in compliance with a community ordinance, the 
flood insurance premium is generally affordable. When a 
building violates a community ordinance, the flood 
insurance premium can increase to thousands of dollars a 
year or the building can be denied insurance at the request 
of the community 

In the Midwest, the NFIP tends to discourage floodplain 
development through the increased costs in meeting 
floodplain management requirements and the cost of an 
annual flood insurance premium, although this may not be 
the case elsewhere in the nation. Individuals and 
developers appear to choose locations out of the floodplain 
to avoid these costs. Developers have the added incentive 
of wanting to avoid marketing flood prone property. Many 
communities visited by the Review Committee actively 
discourage floodplain development. 
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The NFIP, however, has its limitations. NFIP requirements 
are minimum standards applied throughout the nation in 
areas subject to very different flooding conditions. 
Requirements that are reasonable and prudent in some 
parts of the nation are not reasonable in others. As a result 
minimum standards tend to be just that. An example of a 
requirement that might be reasonable to apply in some 
areas of the country but not in others, is access to subdivi
sions and other new development at or near the elevation 
of the I 00-year flood. While access to buildings may not 
be a critical issue in areas of the country subject to shallow 
or short-duration flooding, it is critical in the bottomlands 
of the Mississippi and Missouri rivers. A home elevated to 
above the flood elevation is of little use to a family if the 
house cannot be occupied for weeks at a time because it is 
cut off by floodwaters. Provisions of emergency services 
to these areas also can be a burden on a community. 
These issues are best addressed at the state or community 
level, not through a minimum federal regulation. Several 
states in the Midwest have more restrictive state floodplain 
management regulations that address a number of these 
issues. 

NFIP requirements dictate how the structures are to be 
built to minimize property damage but not whether the 
location is appropriate given the flood risk and the overall 
objectives of the community. Because land use planning is 
traditionally a responsibility of state and local 
governments, the NFIP does not require that communities 
undertake these decisionmaking processes that are a 
necessary part of an effective floodplain management 
program. Decisions such as subdivision approval and 
providing capital improvements for roads and sewer, water, 
and other utilities are critical to the location of 
development. Such decisions largely determine the uses of 
the floodplain. Land-use controls, including techniques 
such as density controls, cluster development, performance 
zoning, dedication of floodplain lands, and maintenance of 
greenways and buffers, can result in development that 
avoids or minimizes impacts on the floodplain but ensures 
property owners and developers an adequate return on 
their investment. 

The NFIP Community Rating System (CRS) provides 
discounts on flood insurance premiums in those 
communities that have floodplain management programs 
above and beyond NFIP minimum requirements. The CRS 
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recognizes those communities that have developed 
floodplain management plans and in some instances 
encourages communities to undertake new floodplain 
management initiatives. These premium discounts, 
however, are not sufficient to encourage widespread 
participation in the Midwest. New initiatives are needed 
to encourage local floodplain management planning. 

Addressing Issues Raised by States 
and Communities 

One state expressed a concern to the Review Committee 
that NFIP requirements were not being enforced by some 
communities. Although most communities visited by the 
Review Committee had little new floodplain development 
since joining the NFIP, without a review of permit files, it 
is difficult to determine how well these communities were 
implementing floodplain management requirements that 
applied to buildings substantially damaged by the Midwest 
flood. FEMA regional staff have conducted systematic 
visits to NFIP communities impacted by the flood to 
monitor enforcement of local floodplain management 
ordinances. Preliminary results from these visits indicate 
that many communities are not enforcing their ordinances 
adequately, often because they do not understand the 
program requirements or the long-term benefits of 
reducing flood damages. This finding indicates the 
continuing need for federal or state agencies to provide 
technical assistance to communities and to monitor their 
compliance. The enactment and funding of the Floodplain 
Management Act called for in Action 5.1 of this report will 
enable states to provide significantly increased levels of 
technical assistance to communities. This assistance will 
improve implementation by communities of floodplain 
management programs and compliance with NFIP require
ments. 

States and communities have suggested that the FEMA 
amend its minimum floodplain management criteria to 
provide freeboard and a more restrictive floodway 
requirement. They also advocate discontinuing the 
practice of issuing Letters of Map Revision that remove 
from the floodplain those properties elevated on fill. Other 
issues of concern include access above the 100-year flood 
elevation to all subdivisions and other development in 
areas subject to deep flooding and appropriate require-
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ments for agricultural buildings. The FEMA should review 
these issues in the context of its minimum criteria for 
floodplain management with consideration given to 
hydraulics and environmental effects. 

Action 6.4: Promote the NFIP Community 
Rating System as a means of encouraging 
communities to develop floodplain management 
and hazard mitigation plans and incorporate 
floodplain management concerns into their 
ongoing community planning and decision 
making. 

The NFIP Community Rating System (CRS) credits many 
of the more restrictive floodplain management requirements 
suggested by states and communities currently. The CRS 
provides discounts on flood insurance premiums in those 
communities that implement floodplain management 
programs exceeding the NFIP minimum. 

The CRS should provide additional credits to encourage 
comprehensive planning at the community level to 
incorporate floodplain management into day-to-day 
decisions on capital improvements and land development. 

Action 6.5: Provide funding for the 
development of state and community floodplain 
management and hazard mitigation plans. 

The development and implementation of state and 
community floodplain management and hazard mitigation 
plans can reduce significantly federal expenditures of future 
disasters. Funding should be provided to encourage these 
planning initiatives. One source of this funding could be a 
mitigation fund established using NFIP premiums (such as 
that provided for in S. 1405 and H.R. 3191 both entitled the 
National Flood Insurance Reform Act of 1994). An 
additional source of funding could be a portion of the 
monies appropriated for the FEMA Disaster Fund or other 
appropriated funds. 

Recommendation 6.2: The FEMA 
should review its policy of issuing revisions to 
flood insurance maps which remove property 
from the floodplain based on fill. 

Under current NFIP policy, if floodplain areas are filled to 
above the I 00-year flood elevation, the property be removed 
from the floodplain by revising the flood insurance map for 
the community. Within these areas, floodplain management 
measures and the mandatory flood insurance purchase 
requirement do not apply. This policy may encourage the 
filling of floodplains by developers to avoid community 
floodplain management requirements and to assist in 
marketing flood prone properties. It also may result in 
individuals making decisions to purchase a property 
without full knowledge of the residual risk of flooding, the 
advisability of obtaining flood insurance coverage, or access 
problems during floods. FEMA's review of this policy 
should include consideration of all program and 
engineering issues. 

Identifying Those at Risk 

State and local officials are concerned that some sparsely 
populated rural counties with occupied floodplains have not 
been mapped by FEMA. The agency did not map these 
areas because their low populations and minimal 
development did not warrant the expenditure or because 
base mapping was not available when the initial identifica
tion of flood prone communities was made in the mid-
1970s. Funding constraints have limited the agency's 
subsequent ability to map these communities given the 
priority for communities with more concentrated 
development. Without floodplain maps federal sanctions do 
not encourage community participation. In the nine 
Midwest states, 209 counties have not been mapped, 
including 108 that were declared as disaster areas due to the 
1993 floods. 

99 



R05272

AVOIDING VULNERABILITY THROUGH PLANNING 

Action 6.6: Map all communities with flood 
hazard areas that are developed or could be 
developed. 

The FEMA should review flood prone communities that 
have never been mapped, and map those communities with 
flood hazard areas that are developed or have potential for 
development. NFIP communities then would have the 
information necessary to enforce floodplain management 
regulations and to ensure that individuals at risk purchase 
flood insurance. Mapping the floodplain will provide an 
incentive for non-participating communities to join the 
program because federal assistance for acquisition and 
construction of buildings is not available in designated 
flood hazard areas unless a community is participating in 
the NFIP. 

Improving Accuracy and Timeliness 
in NFIP Mapping 

The nation must have an adequate floodplain mapping 
program to achieve its floodplain management goals. At 
the core of any floodplain management program is 
knowledge of the risk-floodplain boundary and flood 
elevations. 

The flood risk information on the NFI Flood Insurance 
Rate Map (FIRM) forms the technical basis for adminis
tering federal flood insurance and is utilized nationwide. 
Since creation of the NFIP 25 years ago, it has identified 
approximately 22,000 communities as flood prone. Nearly 
21,000 of these have been mapped, and over 18,300 are 
participating in the NFIP. ' 

States and communities indicated to the Review 
~ommittee that for some areas, NFIP maps are out of date, 
maccurate, take too long to get revised, or may not exist. 
Others encountered difficulty in obtaining copies of the 
maps. The program for maintaining and distributing maps 
if funded entirely by flood insurance policyholders through 
a $25 surcharge on each policy. The annual mapping 
budget is $35 million.• This surcharge covers administra
tive costs as well. This funding allows the FEMA to 
initiate about 250 studies per year and to respond to 
requests to update maps based on local or state date.♦ A 
small portion of the budget goes to the digital conversion 
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of the maps. About $4 million annually covers the 
printing and distribution of the maps.'" 

The FEMA is striving to automate the mapping process as 
much as possible under current funding constraints. 
Beginning in FY 1995, all engineering studies contracted 
by the FEMA will be submitted in digital format. A tool 
for automated review of engineering models has been 
developed. The mapping program recognizes the benefits 
derived from using digital technology but has not 
implemented it through to the final phase of the map 
production process. Because a large inventory of old, 
traditionally mapped FIRMs do not meet national map 
accuracy standards, the addition of horizontal control to 
the FIRM has become part of the digital conversion 
process. The current level of production is slightly over 
2,000 digital map panels per year.'' With current funding 
and procedures, it would take 40 years to complete the 
digital conversion of 80,000 map panels nationwide. The 
FEMA is drafting a plan for flood studies maintenance that 
would inventory and prioritize nationwide floodplain 
mapping needs every five years. 

Action 6.7: To improve and accelerate 
delivery of NF IP map products, the 
Administration should propose supplementing 
those funds obtained for floodplain mapping 
from NFIP policyholders with appropriated 
funds. 

Current NFIP funding derived from the $25 federal policy 
charge is not adequate for maintaining and updating 
floodplain management maps. Raising this surcharge may 
undermine efforts to market flood insurance and would not 
be equitable since policyholders are only one user of these 
maps. Since the maps are critical for floodplain and 
emergency management, Congress should supplement pol
icyholder dollars with appropriated funds. Flood 
insurance claims payments for the 1993 Midwest flood 
totaled $297 million,1

: a small percentage of the federal 
payments for this disaster. The federal government has an 
interest in maintaining and updating the NFIP'S $ I billion 
investment in floodplain mapping to ensure that all levels 
of government and individuals have the information 
necessary to manage their floodplains and reduce future 
damages." 
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USERS AND USES OF NFIP MAPS 

WHO 

Communities participating in the NFIP 
State and local floodplain managers 

State and local emergency managers 
Federal Agencies 
Federal Insurance Administration 
Insurance companies and agents 
Lenders 

Designers of floodplain development 
Disaster response agencies 
Real estate brokers and agents 

Action 6.8: Utilize technology to improve 
floodplain mapping. 

The FEMA should investigate alternative methods of 
expediting the conversion of FIRMs to digital format. 
Digital conversion will result in a long-term cost savings 
because of reduced ongoing map maintenance require
ments. The digital format will enable the efficient accom
modation of large as well as small changes and will result 
in more accurate maps. Digital floodplain boundary 
information combined with land parcel records from a 

WHY 

Enforce floodplain management ordinances 
Enforce regulations and land use 

decisionmaking 
Response and recovery planning 
Compliance with EO 11988 
Establish insurance rates 
Rate flood insurance policies 
Comply with mandatory purchase 

requirements 
Determine design requirements 
Coordinate disaster response and recovery 
Disclosure of the flood risk 

community or street address range data, such as are 
available from the U.S. Bureau of the Census TIGER files, 
will facilitate applications under floodplain and emergency 
management. The simplest and most common use is to 
look up the flood risk data for a specific address. Some 
areas in which the FEMA would realize savings and 
increase efficiency are in processing certain revisions, 
verifying insurance ratings, analyzing repetitive loss data, 
assuring local compliance, and marketing. Digital FIRMs 
will also facilitate the completion of a national inventory of 
floodprone structures, which is recommended in Action 
I l.2 of this report. 

INCREASING EDUCATION AND OUTREACH EFFORTS 

If individuals and communities are going to participate in 
pre-disaster, response, recovery, and mitigation efforts, 
then awareness of natural hazards should be the first step 

in pre-disaster planning. This is especially true for flood 
hazards since individuals have to make decisions that 
affect their vulnerability. To increase awareness, the 

IOI 
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federal government should pursue education and outreach 
activities. 

Because the general populace may not have a complete 
understanding of natural physical processes, such as the 
hydrologic cycle and river hydraulics, and of geomorpholo
gy, they poorly grasp their vulnerability to flooding and the 
economic, environmental, and social benefits of alternative 
strategies to avoid or reduce risk. Unawareness of flood 
vulnerability results in the inappropriate development of 
floodprone areas. Another result is that only a portion of 
the public responds appropriately to flood warnings, and 
this lack of response can have grave results. 1-, 

Floodplain information is not distributed widely beyond 
floodplain regulators, federal and state agencies, and the 
insurance and lending industries. Many individuals may not 
even be aware that flood and other hazard information 
exists for their community. Success stories of local efforts 
in the area of zoning, pre-disaster planning, biotechnical 
engineering, and collaborative programs should be 
distributed and shared with all levels of government in an 
effort to achieve widespread application of successful 
floodplain management strategies and tools. 

Recommendation 6.3: Federal agencies 
involved in floodplain management should 
include information regarding floodplain 
management and pat and probable future flood 

ENDNOTES 

heights and extents in their education and 
public affairs initiatives. 

Floodplain information should be available to the general 
public in formats that the average person can understand 
and use. All agencies involved in floodplain management 
should continue efforts to inform and educate the public 
about the nature of flood hazards, the natural resources and 
functions of floodplains, and the various strategies and tools 
available for comprehensive floodplain management." 
Agencies should adhere to guidance given in EOl 1988 (or 
in a revised EO on floodplain management) regarding the 
conspicuous delineation of past and probable flood heights 
on property used by the general public. 

Recommendation 6.4: State floodplai11 
management officials should encourage local 
school districts to include natural hazard 
education in their curricula. 

Education regarding the existence of natural hazards, such 
as floods, should be introduced into the elementary and 
secondary education curricula to provide an early awareness 
and understanding of how and why floods occur. 
Information should include what to do in the event of a 
natural hazard emergency. If educated from an early age, 
adults will be better able to participate in pre-disaster, 
response, recovery, and mitigation efforts. 
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Chapter 7 

FOCUSING ON ENVIRONMENTAL 
ENHANCEMENT 

Even before the Great Flood of '93, we had started to realize that some of the areas within 
our levees should have never been cleared for farming. The events of the last year have 
driven this point home. Many farmers with marginal and sub marginal land are tired of 
fighting the river and want to find a way to get out from under their financial burdens. 

During the 1993 flood, environmental easement and land 
acquisition programs became tools in assisting recovery 
and in removing people from long-term flood vulnerability. 
In addition to meeting the needs of disaster relief victims, 
these programs can be effective in achieving the nation's 
environmental goals. Environmental enhancement and 
mitigation programs essential to ecosystem management are 
often part of federal development projects. In the past, 
though, such programs have been delayed, under funded, or 

Letter from Union County Board of Commissioners 
to U.S. Senator Paul Simon (D-IL), April 1994. 

not funded at all. Had they been implemented before the 
1993 flood, these programs would have restored natural 
lands and provided a measure of flood protection through 
reduced runoff and increased floodwater storage. 
Environmental mitigation programs also have tended to be 
site-specific rather than focusing on broader ecosystem 
goals. This chapter recommends ways to use federal envi
ronmental programs in ecosystem management to meet the 
needs of human development and the environment. 

ESTABLISHING A LEAD AGENCY FOR LAND ACQUISTIONS 

Following a disaster like the 1993 flood, landowners can 
benefit from a number of federal assistance programs, such 
as fee title or land easement acquisitions. During the early 
post-flood response period, land acquisition did not emerge 
as a viable risk-reduction option for a number of reasons: 
limited funds, lack of a participatory mechanism for 
mixing funds from different agencies, and lack of a focal 
point within the government for such action. Part of the 
problem is that no single federal agency has authority to 

coordinate existing land buyout or.easement programs for 
environmentally related acquisitions, such as the USDA 
Wetland Reserve Program, Emergency Wetland Reserve 
Program, and FS forest acquisition program; the USACE 
Missouri River Mitigation Project; and the FWS National 
Wildlife Refuge acquisition program. 

Federal acquisitions and easement programs share 
capabilities to restore habitats for native fish and 
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FEDERAL AGENCIES COMPETING FOR THE SAME LAND 

Stan Hinnah's farm one Missouri River near Glasgow, Missouri, was 
devastated by the 1993 flood. His farm lies in one of the river's high energy zones on 
the site of an old channel bed. When Mr. Hinnah 's levee broke, a surge of water 
scoured out unconsolidated sands from the old channel and deposited them across the 
remainder of his fields. Mr. Hinnah owns other lands in the nearby uplands and would 
like to sell his Missouri River bottomlland and get on with his farm operations at 
another location "out of harm's way," as he put it. When Review Committee members 
spoke with him, he was frustrated because even though several federal and state 
acquisition programs were available, none were clearly defined, and none were able to 
get funding approved and released to complete the sale. Mr. Hinnah was confused by 
the number of governmental units involved in buyouts, and he was hesitant to make a 
deal with any one of them and miss a better deal. 

wildlife species of special federal interest. Such programs 
can address the needs of landowners who may wish to 
discontinue row cropping or who may simply wish to sell 
fee title interest altogether. One way to overcome problems 
associated with these programs is to involve non-govern
mental organizations (NGOs) that can contribute financially 
to the federal buyout process and act as a catalyst between 
landowners and government agencies. 

During visits with government agencies and landowners, 
the Review Committee found an interest in establishing on 
federal agency as the lead for environmental land acquisi
tions. 

Action 7. 1 : The Administration should 
establish a lead agency for coordinating 
acquisition of title and easements to lands 
acquired for environmental purposes. 

Several federal agencies have land acquisition authority, but 
lack of coordination between them creates confusion and 
provides opportunities for landowners to shop around, 
promoting potential bidding wars between interested 
agencies. Taken together, government land acquisition-
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easement programs provide an opportunity to address both 
landowner and ecosystem needs. Several programs already 
exist to address these needs, but coordination among the 
primary agencies -- DOI, USDE, and USACE -- would 
improve efficiency. Because the mission of the FWS within 
the DOI " ... is to conserve, protect and enhance the Nation's 
fish, wildlife and habitat for the continuing benefit of the 
American people ... ", the Review Committee suggests that 
the DOI coordinate federal acquisitions of environmental 
lands. this role does not imply ultimate exclusive 
ownership or management by the DOI but provides for 
leadership in identifying the capabilities and interests of 
other federal agencies, states, tribes, and local resource 
managers, as well as individual landowners. 

The recommended cooperative land acquisition-easement 
program would develop Memoranda of Agreement (MOA) 
between the DOI, USDA, USACE and other agencies. 
Federal land acquisition agencies would establish rules for 
acquisitions and easements based on program authority. 
Transfer of acquisition funds to the DOI would be made, as 
appropriate, under Cooperative Agreements (CAs). When 
such CAs have been completed, agencies would provide 
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PRIVATE INVOLVEMENT IN PUBLIC BUYOUTS 

NGOs, such as the Iowa Natural Heritage Foundation and the Conservation 
Fund, played significant roles in acquisition of the Louisa No. 8 Levee District on 
the Iowa River near its confluence with the Mississippi River. Louisa No. 8 had a 
history of repair from past floods, and, although it was eligible for repair under the 
USACE PL 84-99 program, affected landowners expressed an interest in alternatives 
to continued farming. Administrative and authority limits in the land acquisition 
programs of federal Disaster Field Office participants prevented federal agencies 
from pooling funds to initiate land acquisition. By utilizing their funds, the Iowa 
Natural Heritage Foundation and the Conservation Fund were able to step in and 
purchase the land, holding it until federal funds were released to finish the buyout. 
This allowed landowners to get on with their lives. 

oversight and would assist the DOI with landowner contacts 
lo assure that all federal mandates are met. The DOI would 
not be involved in non-environmental land acquisitions, 
such as the purchase of construction sites or FEMA 
sturture-buyouts that offer no special potential for environ
mental enhancement. 

The nation needs a coordinated program to maximize 
federal use of funding for programs such as the FWS refuge 
acquisition program, the USACE Missouri River Mitigation 
Project and the USDA Wetland Reserve Program. 
Coordinated leadership would help ensure that federal envi
ronmental land acquisition programs focus on ecosystem 
management to meet the needs of interjurisdictional, native, 
and threatened and endangered species. it would help guard 

against acquisitions or easement involving disconnected or 
disaggregated lands that are checkerboard in appearance 
and difficult to manage. 

Federal land acquisitions would be coordinated with 
existing state and local programs to avoid conflicts, as well 
as complement and further their environmental activities. 
In addition, the DOI would not necessarily maintain fee title 
and operation and maintenance responsibility for acquired 
lands. When appropriate, a cooperating agency or state 
would assume ownership and operation-maintenance 
responsibility, although the DOI would maintain those lands 
critical to federally listed threatened and endangered 
species. 

PROTECTING THE TAX BASE OF LOCAL GOVERNMENTS 

During discussions with individuals and local governments 
regarding federal land acquisitions, the Review Committee 
learned that lost tax revenues from acquired lands are an 
issue. For acquisitions involving the DOI, Congress 
designed the Refuge Revenue Sharing Act (RRSA}_ to 

reduce the financial hardship lost tax revenues by 
providing government payments in lieu of taxes. 
Inadequate funding of the RRSA program, however, has 
limited the attractiveness of federal land acquisition in 
various areas of the country. 
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Recommendation 7.1: The 
Administration should support increased 
funding for the Refuge Revenue Sharing Act. 

Increased funding of the RRSA, in conjunction with review 
and revision of implementing regulations, would assist in 

equitable distribution of funds among different regions of 
the country and would address of concerns of local 
governments regarding tax base impacts that negatively 
affect schools and infrastructure. 

ALLOWING AGENCIES PROCEDURAL FLEXIBILITY IN DISASTERS 

In examining the federal flood response, the Review 
Committee learned of difficulties encountered by agencies 
in their efforts to enhance natural resources while 
considering landowner needs. Uncertainty among 
landowners about the ability of federal agencies to execute 
timely real estate actions limited their interest in full or 
partial land sale or easement acquisition. Statutory feature 
of easement-acquisition authorities for federal agencies 
prevent spending without first completing full procedural 
cycles. In a disaster response situation, procedural 
flexibility would be advantageous for federal agencies and 
economically distressed landowners. 

Action 7 .2: The Administration should 
develop emergency implementation procedures 
to organize federal agencies for environmental 
land acquisitions. 

The waiver of certain procedural components of land 
acquisition programs that require extended intra- and 
intcragency review and comment would improve response 
to economic hardships during immediate post-disaster 
periods. The Administration should direct the DOI, in 
cooperation with other federal land acquisition agencies, to 
develop an interagency, programmatic environmental land 
acquisition plan that could be implemented during 
emergency situations. 

All agencies with jurisdiction or special expertise in land 
acquisition should participate in the DOI interagency plan. 
Agencies will have program-specific interests in a 
planning area, but, within the context of a programmatic 
document, they can integrate their interests to articulate 
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the range of federal, tribal, state, and local options. 
Following disasters, the federal government could use 
available funds to immediately acquire lands with pre
identified environmental values and hazard plans. This 
approach, similar to one used by the FWS for acquiring 
available parcels within pre-identified Waterfowl 
Production Areas, would involve a larger group of 
agencies. 

Recovery Operations 

The 1993 flood caused major infrastructure damage 
throughout the upper Mississippi River basin. An August 
1993 interagency letter of cooperation' signaled the 
Administration's awareness that disaster response must 
provide innovative actions using various federal programs, 
such as the USDA Emergency Wetland Reserve Program, 
Section 1135 of the Water Resources Development Act 
(WRDA) of 1986, and public-private partnerships. The 
acquisition of the Louisa No. 8 Drainage District 
exemplifies this partnership. Although the lack of 
experience and institutionalization of buyouts limited 
actions similar to the Louisa No. 8 buyout, this situation 
could be improved if the ad hoc relationship established by 
the aforementioned letter were formalized. 

Action 7.3: The DOI should formalize envi
ronmental considerations in multi-agency 
disaster recovery land restoration activity 
through a coordinated Memorandum of 
Agreement. 

The Administration should direct the DOI to use the 
Louisa No. 8 project as an example to develop a MOA 
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between agencies for post-disaster recovery. Formalization 
of working relationships would expedite recovery efforts by 
providing coordination points and a central clearinghouse 
for information on buyout options, sources of funds, and a 
list of potential cooperators. 

Emergency Funding 

PL 84-99 provides the USACE with flexibility to quickly 
reprogram funds from agency accounts to fund 
Presidentially declared flood disaster response efforts. This 
enables the USACE to use appropriated funds to address 
emergencies and disaster response in a timely manner. 

Action 7.4: Seek legislative authority for 
flexibility in use of programmed funds in 
emergency situations. 

The Congress should provide legislative authority and 
flexibility, similar to that provided the USACE by PL 84-99, 
to other agencies and programs. Such flexibility would 
expedite landowner relief and enhance the federal ability to 
capitalize on environmental enhancement opportunities. 
Funds used could be reimbursed, if necessary, from supple
mental appropriations, when they became available and, as 
appropriate, by reprogramming funds from other sources 
within agency. As an example, following the 1993 flood, 
the FWS was unable to access several million dollars of 
appropriated Land & Water Conservation (LAWCON) 
funds. If the FWS had been able to access those funds, 
which were earmarked for other uses, the agency could 
have offered landowners an immediate alternative to 
realigning and repairing levees. The opportunity to restore 
wildlife habitats was missed. The LAWCON account could 
have been reimbursed subsequently either by special appro
priation or transfer from other accounts. 

ACQUIRING AND RESTORING LAND ON PROBLEM RIVER REACHES 

Federal agencies are focusing on ecosystem management 
in recognition of the functional relationships between 
living resources and physical features of the landscape. 
This is evidenced by the March 1994 concept document 
Ecosystem Approach to Fish and Wildlife Conse11Jation 
circulated by the FWS; the April 1993 Ecosystem 
Management Principles and Applications document 
prepared by the FS for the Eastside Forest Ecosystem 
Health Assessment, and the Reinventing Environmental 
Management document prepared by the National 
Performance Review (NPR) in September 1993. These 
documents call for interagency coordination and a 
resultant collaborative approach to managing the health of 
whole ecosystems, such as the upper Mississippi River 
Basin. 

Ecosystem management is in its infancy, and federal 
agencies have just begun ecosystem planning and related 
programs. Explicit funding for ecosystem management 
remains minimal and plan development incomplete. In the 
absence of plans and funding, the DOI, as the 
recommended lead agency for environmental land acquisi
tions and easements, should focus federal acquisitions and 

easements on problem river reaches with known habitat 
values and threatened and endangered species. 

Action 7.5: The DOI should focus land 
acquisition efforts on river reaches and areas 
with significant habitat values or resource 
impacts. 

The Administration should provide funding for and the 
DOI should develop and implement cooperative ecosystem 
management plans with the states and other agencies. The 
NBS currently operates a major GIS system for the upper 
Mississippi River main stem and is in the process of 
developing GIS capability for the Missouri River main 
stem. The Congress should appropriate funds to expand 
these facilities to survey the natural resources of the entire 
upper Mississippi River Basin. The NBS should work in 
collaboration with the states, NGOs, and other agencies to 
identify critical habitats, significantly impacted 
ecosystems, and opportunities for ecosystem management. 
Participating states and agencies should evaluate site
specific, collaborative management plans developed as part 
of their own operations for use in ecosystem management. 
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The Accompanying Report on the DOI by the NPR' 
identified several factors that prevent the agency from 
making long-term decisions that provide for wise ecosystem 
planning and management. In response, the NPR indicated 
that the DOI should be able to acquire lands using a com
prehensive approach and that it should have a set amount of 
discretionary funds so that the Secretaries of the Interior 
and Agriculture can take advantage of unforeseen opportu
nities or urgent acquisition developments. The NPR Action 

for this issue stated: "the Secretaries of the Interior and 
Agriculture and the Director of 0MB should modify the 
process for determining land acquisition priorities and 
modify current procedures." The Review Committee 
endorses this action as a key component in providing better 
focus for such acquisitions. 

USING O&M FUNDS TO MANAGE ECOSYSTEMS 

Construction of various federal navigation and flood 
control projects have impacted federal trust resources in 
many rivers of the upper Mississippi River Basin.; 
Operation and maintenance of some of these projects 
continue to impact fish and wildlife resources and, in some 
cases, may accelerate those losses. In the 1970s and 
1980s, concerns related to these impacts on the upper 
Mississippi River resulted in formation of cooperative 
interagency management efforts, such as the Great River 
Study; Upper Mississippi River Master Plan/ and Upper 
Mississippi River Environmental Management Program.• 
These programs, which address both development and 
natural resource needs, have resolved many interagency 
conflicts and problems. 

Across the upper Mississippi River Basin, though, federal 
agencies need to develop and implement ecosystem 
management plans. Especially on the Missouri River, such 
plans would help ensure protection of fragile ecosystems 
and address the needs of plant and animal species that are 
of interjurisdictional federal interest. Presently a funding 
mechanism to develop and implement ecosystem 
management plans does not exist. 

As a matter of practice, agencies responsible for operating 
and maintaining major development projects should 
procure funding for representation and participation of 
other federal agencies in their major study and implemen
tation efforts. The USACE-FWS Memorandum of 
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Agreement for fund transfers related to Fish and Wildlife 
Coordination Act compliance makes such participation 
possible during the planning process, but no authority 
exists to transfer funds for support of post-construction 
ecosystem planning. Similarly no funding mechanisms 
exist for state or locai participation in either the planning 
or post-construction phases of federal water resources 
development. 

Action 7.6: Require agencies to co-fund 
ecosystem management using Operation and 
Maintenance funds. 

Ecosystem management planning would document natural 
resource needs and identify actions that federal agencies 
can take to offset development impacts and enhance 
ecosystem sustainability. Funding for development and 
implementation of ecosystem management plans should be 
an annual standard component of each federal agency's 
operation/maintenance/construction budgets along with 
annual funding for development projects, which often 
impact the ecosystem. Funds should provide for participa
tion of outside agencies and the states. Once costs of 
minimizing environmental impacts become a standard part 
of project costs, they can be reflected more closely in 
federal benefit-cost ratios. 
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EXPANDING FEDERAL, STATE, AND NGO COST-SHARING 

Many levee and drainage districts contain remnant natural 
features, such as oxbow lakes and sloughs, that were 
hydraulically disconnected from the main stem river either 
by natural processes or by levee construction. Structural 
modifications to these levees would allow periodic, 
controlled flows between the river and former oxbows or 
channels. By providing these connections, off-channel 
habitat could be available during spawning periods. Such 
area could contribute to the river fishery and increase 
seasonal wetland values. 

During the PL 84-99 review process, resource agencies and 
landowners sought to use levee modifications to reconnect 
some oxbows and sloughs to the river, but they were unable 
to do so because Congress authorized PL 84-99 only for 
emergency structural repair and not for modification to 
serviceable projects. New construction for other purposes 
was simply not possible. On the other hand, the USACE 
environmental enhancement authority provided by Section 
1135 of the 1986 WRDA includes new construction as an 
option. Additionally, Section 906 of the 1986 WRDA 
provides general authority to undertake mitigation measures 
for projects, whether completed, underway or unstarted, 
including acquisition of any needed related lands. Section 
906 provides for mitigation cost-sharing consistent with 
other project purposes. The review Committee found that 
potential activities authorized by Section 906 have not been 
pursued. 

It was brought to the Review Committee's attention that 
current reporting and approval processes require multi-level 

review of Section 1135 projects within USACE. This may 
discourage pursuit of small scope projects. it is anticipated 
that many small projects could be pursued at lower adminis
trative costs with abbreviated report requirements and 
decentralized approval authority. In discussions of the 
Section 1135 option with several landowners and drainage 
district representatives, the USACE found that many did not 
accept it because of the cost-share burden added under PL 
84-99. The USACE could not overcome the cost-sharing 
problem because other federal agencies, such as the FWS, 
are not able to participate as cost-share sponsors. 

Action 7.7: Enact legislation allowing cost
share participation and eligibility requirements 
under Sections 906 and 1135 of the 1986 WRDA 
to include federal, state, and non-governmental 
contributions as well as work in-kind. 

By expanding the array of possible cost-share sponsors and 
by providing for cost-sharing consistency in Section 906, 
more enhancement opportunities can be leveraged by 
cooperating federal, state, and non-governmental organiza
tions. Permitting work in-kind to qualify as local sponsor 
cost-share contributions would expand the availability of 
Section 1135 for environmental restoration activities. 

MOVING MITIGATION AT THE SAME RATE AS DEVELOPMENT 

Development projects often require agreement to purchase 
mitigation lands before project construction plans receive 
approval. Although authority exists for mitigation 
measures and acquisition of mitigation lands and although 
agency policy encourages concurrent mitigation, funding 
of mitigation land acquisition has not proceeded on the 
same schedule as construction funding. In some cases this 
lack of funding has led to unmet mitigation over periods of 
years. 

Action 7 .8: Allocate funds for mitigation 
lands in concert with and at the same pace as 
project construction. 

The Administration through 0MB must assure anequitable 
funding stream where mitigation is required as part of 
authorized projects. 
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Chapter 8 

MINIMIZING THE VULNERABILITY OF 
EXISTING DEVELOPMENT 

Floods are an act of God; flood damages result from acts of men. 

House Document 465, 89th Congress, 2d Session 
A Unified National Program for Managing Flood Losses, August 1966 

Development will continue to occur in the nation's 
floodplains. Two fundamental strategies -- protection or 
removal -- can minimize the vulnerability to floods in 
these lowlands. Each strategy is appropriate in different 
circumstances. The nation should discourage new 
development in floodplains. For areas with existing con
centrated development, such as cities where removal is 
impracticable, combine structural and nonstructural 
measures to protect existing development. 

In the past structural measures were the primary approach 
to flood damage reduction. Throughout history, well
designed and well-sited structural measures have demon
strated their effectiveness in protecting property and saving 
lives. The traditional structural strategies to modify 
flooding have relied on the following tools: dams and 
reservoirs; urban stormwater management systems; dikes, 
levees, and floodwalls; channel alternations; and 
diversions, spillways, and floodways. 

Each of these measures carry environmental and social 
impacts that may limit their future applicability. While 
they work well, they also create problems. Structural 
approaches, particularly those taken prior to 

ADOPTING A SYSTEMS APPROACH 

The first step in minimizing flood vulnerability is to 
approach the problem from a systems perspective. 
Determining the array of potential solutions requires an 
understanding of the source of the vulnerability and the 
current risk that flooding poses. Is the risk one of debris
laden flows from highly erodible canyons? Is it increased 

implementation of federal environmental protection 
statutes, have caused or contributed to environmental 
degradation. The 1993 flood demonstrated not only the 
strengths of structural approaches but also their 
weaknesses, particularly those of levees. 

Another approach to minimizing vulnerability, not widely 
used in the past, is the removal of vulnerable populations 
from the floodplain. Because of the severity and duration 
of the 1993 flood, the general public has taken a new 
interest in this strategy. Building on its experience with 
the NFIP, the FEMA capitalized on this interest in 
removals. The Administration responded by targeting 
federal recovery programs that support buyouts and 
relocation of floodplain populations. The fundamental 
value of buyouts over structural approaches is that they 
completely eliminate flood risk for affected individuals 
and, at the same time, may have environmental and 
hydrologic benefits. Relocation associated with buyouts 
can, however, involve social, environmental, or hydrologi
cal impacts. For federal relocations, compliance with the 
NEPA would identify and help to avoid such impacts. 
Careful planning by state and local agencies should also 
identify these issues. 

runoff? Is it changed river hydrology? Is it flash floods or 
slowly rising waters? The best solution to a localized 
flooding problem may be watershed management rather 
than channelization. The flooding river cannot be 
analyzed separately from its watershed and ecosystems. 
The initial focus ought not be exclusively on structural 

I 13 



R05286

MINIMIZING THE VULNERABILITY OF EXISTING DEVELOPMENT 

flood damage-reduction projects. The situation calls for a 
system-wide approach that accounts for basin hydrology, 
hydraulics, and ecosystem concerns. Such an approach will 
identify the nature of the flooding problem and help in the 
selection of the most appropriate combination of flood 
damage reduction measures. A systems approach allows 
planners to address flood vulnerability and identify the best 
means for minimizing flood impacts, when they do occur. 
The systems approach brings to the forefront the ecosystem 
effects of flood damage-reduction projects, and it allows for 
avoiding, minimizing, and compensating for adverse effects 
and capitalizing on environmental opportunities. 

The next step in changing the historic approach to flood 
damage reduction is to equally consider structural and non
structural approaches. Objective consideration of the 
various flood damage reduction options looks at their short
and long-term engineering and their environmental, social, 
and economic feasibility. Such a consideration is vital to 
achieving a new pattern of flood vulnerability reduction. 
The revisions proposed by the Review Committee for the 
Principles and Guidelines would facilitate this type of con
sideration. If structural alternatives provide the only means 
to address a local flooding problem, they need to be 

considered within the context of the larger systems of the 
river and its watershed. The direct and incremental impact 
of each structure on river hydrology, hydraulics, and 
ecology needs evaluation and balancing. By understanding 
the system and designing and constructing in response to 
that system, more efficient opportunities to reduce the vul
nerability of flood impacts can be found. 

Existing and future damage reduction strategies must 
consider the impact on upland and riparian areas of the 
ecosystem. The design, operation, and repair of flood 
damage reduction systems can lessen these impacts and 
may, in some circumstances, enhance the environment. 
Chapter 7 focused on flood damage reduction measures that 
also protect and improve wildlife habitat. 

Recommendation 8.1: Federal agencies 
should capitalize on opportunities, within 
existing authorities and resources, to enhance 
the environment when reviewing operations or 
undertaking repairs or improvements to existing 
flood damage reduction programs. 

IMPROVING STRUCTURAL MEASURES 

Levees will continue to serve as a means of minimizing 
flood vulnerability. Of the approximately 8,000 miles of 
levees in the upper Mississippi River Basin, roughly half 
were constructed by the federal government or meet 
federal standards and thus receive support from the federal 
government in post-disaster situations. Some new levees 
may be built to protect critical infrastructure, but the 
remainder of these structural flood damage reduction 
facilities with their numerous strengths may also have 
room for improvements. 

Constructing and Repairing Levees 

Five different federal agencies are engaged in the repair 
of federal and non-federal levees damaged by the 1993 
flood. These agencies are involved in funding, design, 
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construction, or a combination of the three. The water 
resources design and construction agencies, the USACE 
and SCS, have been joined in the levee repair and con
struction business by the FEMA, EDA and HUD, through 
their public assistance and grant programs. Normally only 
the US ACE and SCS construct levees as part of projects 
authorized by Congress, although in recent years, SCS 
levee construction has significantly declined. 

These agencies have not used the same engineering 
standards or methods of economic analysis in carrying out 
their programs. Some of the differences rest with the 
purpose of the programs and the varying nature of the 
levees. Nevertheless these differences cause confusion 
among those dealing with the multiple programs. The 
nation cannot afford to have this duplication of effort in 
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the federal system. The costs to the nation of this multi
agency approach, measured in dollars or social and 
environmental impacts, remain large. 

Action 8.1: Establish the USACE as the 
principal federal levee construction agency. 

This action is not a call for new levee construction, but a 
recognition that when repairs or construction are authorized, 
the USACE would be the principal agency for the work on 
major rivers and tributaries. The USACE, with its long 
history of levee building and repair, has the in-house 
expertise to serve as the federal government's principal rep
resentative pertaining to major levee construction and 
repair. The SCS has the history and expertise for assistance 
pertaining lo small agricultural levees in small watersheds 
and assistance to individual landowners. To coordinate 
their different responsibilities and engineering and 
evaluation guidelines, the USACE and the SCS should 
review and modify, as appropriate, the existing 1986 
Memorandum of Agreement (MOA). When complete this 
MOA should be provided to all states and appropriate levee 
districts. Other government agencies wishing to pursue 
levee construction must arrange planning, design, and con
struction through the USACE which will follow the revised 
P&G procedures. For small agricultural projects, the 
USACE would coordinate the action with the SCS. 

While multiple federal agencies currently participate in 
levee construction and repair, this report recommends in 
Action 8.1 that USACE be established as the principal 
federal levee construction agency. If this recommendation 
is implemented, cost-sharing inconsistencies between 
different federal agencies currently involved in levee con
struction would be resolved. If the recommendation is not 
implemented, cost-sharing inconsistencies exist that should 
be rectified to eliminate shopping by non-federal sponsors 
for the best federal deal. Regardless of the decision made 
on levees, inconsistencies between federal agencies for 
similar types of activities also exist for other federal water 
resources projects. One example is under the SCS PL 83-
566 program, in which non-federal sponsors provide the 
lands necessary for project construction, but l 00 percent of 
the cost for flood damage reduction is provided by the 
federal government. Non-federal sponsors of flood damage 

reduction projects constructed by the USACE arc required 
to pay a minimum of 25 percent of the total project cost and 
a maximum of SO percent. A minimum cash contribution 
of 5 percent of the total project cost is required as a part of 
this cost-share. In addition, the USACE requires a 50 
percent cost-sharing for feasibility studies while the SCS 
feasibility studies are at I 00 percent federal cost. The SCS 
multi-purpose projects involve non-federal cost-sharing but 
SCS allows credit for in-kind services in meeting that 
requirement. The USACE allows credit for in-kind services 
only for meeting a portion of study cost-sharing require
ments. The SCS multi-purpose projects involve non-federal 
cost-sharing but SCS allows credit for in-kind services in 
meeting that requirement. The USACE allows credit for 
in-kind services only for meeting study cost-sharing 
requirements. 

Another example is in relation to the levee rehabilitation 
program. The SCS Emergency Watershed Protection 
Program requires a non-federal cost-share of25 percent of 
the cost of the project which excludes inspections and 
design. Under the USACE PL 84-99 program, there is no 
cost-sharing for federally built levees. However, the non
federal cost-share for qualified non-federally constructed 
levees is 20 percent of the cost of the project to include 
inspections and design. The FEMA and the EDA also are 
players in levee repair with non-federal shares of 25 percent 
for the FEMA repairs (although this was modified to 10 
percent for the 1993 flood) and 20 to 25 percent for the 
EDA repairs. Other examples of inconsistencies also exist 
but are not elaborated on in this document. 

Recommendation 8.2: The 
Administration should propose legislation that 
establishes consistent cost-sharing across 
agencies for non-federal participation in like 
activities. 

Affected federal agencies should coordinate with each other 
to identify all differences in cost-sharing and in-kind 
services and provide documentation of inconsistencies to 
the Administration. For those flood damage reduction 
activities where multiple federal agencies will still be 
participating, consistent cost-sharing is recommended. In 
addition, consistent approaches should be taken regarding 
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non-federal credit for in-kind services in meeting the cost
sharing requirement. 

Performing Emergency Repairs 

The federal review of levees impacted by the Midwest 
Flood of 1993 provided valuable lessons in applying the 
USACE emergency flood-control repair program under PL 
84-99. Approximately l,600 levees (l,400 of them non
federal) were damaged to the point of requiring some form 
of rehabilitation or repair.' Less than 500 of these levees 
are under the USACE program, and of these, only 229 
were federally constructed. Many levees which had been 
under the USACE program in the past were not under it at 
the time of the flood for various reasons, such as 
responsible parties failure to operate and maintain the 
levee properly, individual decisions not to participate, lack 
of a public sponsor, or inability to meet required 
engineering criteria. In the past, benefit-cost analyses have 
not included consideration of previous levee failures and 
the potential for future failures. 

Given the seriousness of this situation and the fact that less 
than 15 percent of the non-federal levees that were 
damaged qualified for repair consideration under the 
USACE program, the Administration and Congress 
provided supplemental funding for levee repair. Even with 
the waiver of the USACE requirements, the Administration 
and Congress stipulated that levee districts or sponsors 
would have to meet the following requirements to receive 
federal funding: agree to join the USACE program and, 
within two years, provide public sponsorship, ensure levee 
maintenance, and meet engineering, environmental and 
other eligibility requirements of the program. 

The USACE program should continue in the future. The 
Review Committee reviewed the eligibility requirements of 
the program and found them to be reasonable. Even 
though the 1993 flood was not a typical flood, this is no 
reason to deviate from the established and sound principles 
of the levee program. Waivers of these requirements may 
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send the wrong message to levee sponsors. It is in the 
interest of the nation to provide incentives to ensure the 
integrity of public levees. This can best be accomplished 
by the participation of levee sponsors in the USACE 
program. It must be clear that the federal government will 
provide repair assistance in the future only to levees 
enrolled in the program and that the risks associated with 
non-participation are simply too great to take. 

Action 8.2: The Administration should 
reaffirm its support for the USACE criteria 
under the PL 84-99 /evee repair program and 
send a clear message that future exceptions will 
not be made. 

In addition to the specific requirements of the USA CE 
program, the USACE should ensure that levees are 
properly located and aligned to reduce the probability 
of repetitive losses and do not adversely impact river 
hydraulics and other properties. Benefit-cost analyses 
should be expanded to include consideration of environ
mental and social benefits and costs, in addition to the 
traditionally quantifiable benefits and costs. Where levees 
have a history of failures and realignment is not feasible, 
the benefit-cost analysis should consider the greater risk of 
failure, adjusting operation and maintenance cost estimates 
appropriately. Where the site is unsuitable, no federal 
support should be provided. 

Design Considerations to Lessen 
Levee Overtopping Impacts 

During the 1993 flood, many levees were overtopped and 
catastrophic damages occurred from scour and sand 
deposition. There are various methods for lessening these 
types of impacts such as use of spillways, control 
structures, and levee superiority ( choosing where a levee 
should overtop first). 
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Recommendation 8.3: The USACE 
should investigate procedures to minimize 
impacts associated with levee overtoppings. 

Differing methods to lessen levee overtopping impacts 
should be investigated. A report should be prepared by 
USACE that details preferred engineering techniques to 
improve current levee structures, where appropriate. 

Coordinating Economic Evaluation 
Criteria 

Both the SCS and USACE have requirements for 
economic feasibility with regard to potential levee repairs. 
Differences exist in the detail of analysis, period of 
analysis, and interest rate used for each of these programs. 

Recommendation 8.4: The USACE 
should coordinate with the SCS to decide on 
appropriate criteria for evaluating the 
economics of levee repairs. 

The Review Committee recommends that one agency, the 
USACE, be the principal federal levee repair and construc
tion agency. Past differences in the evaluations by the two 
agencies suggest that coordination of methods could lead to 
an improved procedure. 

Floodfighting on Levees 

Threatened communities and owners of agricultural levees 
conducted heroic levee floodfighting during the Flood of 
1993. They took action, however, without knowledge or 
consideration of the effects that keeping the water off their 
portion of the floodplain would have on the river level in 
proximity to that location. The act of raising a levee during 
rising flood conditions has the effect of increasing the river 
level in the immediate area and possibly upstream and 
downstream as well. The magnitude of the increase could 
be minor or significant, depending on hydraulic factors 
pertinent to the affected levee and river reach. If the water 
level raise is significant, it could cause greater damage than 
otherwise would have occurred to nearby lands, especially 
if levee raising results in the failure of a neighboring levee. 

Action 8.3: Federal and state officials should 
restrict support of jloodfighting to those levees 
that have been approved for jloodfighting by the 
USACE. 

The USACE would determine by advance planning, with 
the benefit of river hydraulic modeling analysis, those 
levees that can and those that cannot be floodfought without 
significant adverse impacts on other properties in the 
floodplain. This action would not prevent floodfights which 
are consistent with state and local floodplain management 
regulations under the National Flood Insurance Program 
(NFIP). 

Floodfight Controls 

In 1978, during federal construction of an 
agricultural levee on the Missouri River 
downstream of Brunswick, Missouri, the 
USACE, FEMA, the City of Brunswick, 
and the levee sponsor agreed to limit the 
height of the levee being constructed to a 
25-year protection level and that the levee 
district would not increase the levee height 
during a flood event. This agreement was 
to prevent the levee from raising upstream 
flood elevations more than one foot, 
especially at Brunswick. During the 1993 
flood, the USACE provided technical 
assistance to the Brunswick Dalton 
Drainage District in its efforts to fill in low 
spots in the levee -- locations where the 
levee elevations were below the authorized 
project levels. Therefore, in accordance 
with the agreement, the levee sponsor did 
not raise any sections of the levee above 
the design grade. In late July, the levee 
overtopped. 
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Urban Stormwater Management 

The use of detention basins as a type of structural flood 
damage reduction measure has greatly increased over the 
last 20 years. Many local ordinances now require "zero
increment" runoff for new development, which means that 
on-site detention must be provided. State and federal 
government involvement in runoff management is typically 
limited to managing stormwater runoff from roads and 
highways. The Floodplain Management in the United States 
report indicates that federal and state governments have 
increased attention to this problem due to an awareness that 
a large percentage of flood insurance claims come from 
areas not identified as floodplains. 

Flooding can be increased significantly by the runoff from 
land that has been stripped of vegetation or covered with 
buildings, pavement, and other impervious materials. 
Historically the approach to such runoff has been to confine 
and transport that water as quickly as possible. As urban
ization spread, this approach contributed significantly to 

increased magnitude and frequency of downstream flooding 
and the construction of flood damage reduction structures. 
Reduced groundwater supplies and degraded water quality 
are frequent byproducts of this approach. New efforts to 
handle runoff from frequent storms (e.g., 2- to IO-year 
events) include on-site detention or retention though a 
variety of measures and management of total runoff within 
a watershed to ensure that discharges from watershed sub
units reach the main channel at different times and, 
therefore, reduce peak flows in downstream areas. Most 
on-site detention measures typically provide little protection 
from large, infrequent events such as those that caused the 
Midwest flood because their capacity is exceeded. 

While the main objective of on-site detention is to prevent 
excessive runoff from developed areas, a secondary benefit 
is that on-site detention measures can be designed to trap 
pollutants and, therefore, improve water quality. 
Throughout the country there is considerable interest in 
using natural wetlands or creating wetlands to help manage 
stormwater runoff. 

EXPANDING NONSTRUCTURAL MEAUSRES 

Hazard mitigation includes those action taken by 
individuals and communities to reduce damages from such 
hazards as earthquakes, tornados, and floods. Examples of 
actions commonly taken after a flood are buyouts, 
elevation or floodproofing of damaged buildings, structural 
flood protection, flood-warning systems, and flood hazard 
awareness programs. There are ways to reduce the vulner
ability of floodplain structures through design for all flood 
loads, selection of flood-resistant materials, and use of 
flood-resistant construction practices. 

The Administration established buyouts of flood-damaged 
properties as the first priority for mitigation funds available 
for the Midwest flood. As of April 25, 1994, the federal 
government had approved applications from 61 
communities for acquisition or relocation of 4,181 
buildings. Other applications are pending, and as many as 
6,000 buildings will be acquired or relocated.' This 
initiative represents a turning point in flood recovery 
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policy, since it is the first time that buyouts have been 
attempted on such a large scale. 

Buyouts are an appropriate federal response for the 
Midwest flood and for floods like it. Many of the buyout 
neighborhoods have been damaged repetitively by 
flooding. Subject to deep and long-duration flooding, they 
were isolated by floodwaters for extended periods of time. 
In addition, a significant percentage contain older, lower 
value housing, much of it of poor quality and in need of 
rehabilitation. Under the right circumstances, the buyouts 
will not only reduce flood damages and protect people and 
property, but also achieve other objectives such as 
improving the quality of affordable housing, increasing 
recreational opportunities and wildlife values, and general 
betterment of the community. 
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A TEAM EFFORT 

The Home Life Restoration 
Committee, a local citizen's group 
in Hannibal, Missouri, and the 
Missouri Housing Development 
Office joined forces to assist four 
families whose homes had been 
severely damaged in the flood of 
1993 to move into new housing 
outside the floodplain. Bridge 
loans of up to $5,000, bearing 
interest of 1 %, were provided to 
each family through a program of 
the Housing Development Office. 
The Committee members, in 
conjunction with another 
charitable group, the Natural 
Resources Community Action 
Coalition, solicited a total of 
$50,000 in donations from local 
business and industry. This joint 
state/local effort enabled four 
homes outside the floodplain to be 
acquired and rehabilitated. The 
state loans will be forgiven if these 
families remain in their new 
homes for five years. 

Buyouts and Other Hazard 
Mitigation Actions Following a Flood 

Prior to the current buyout initiative, the primary federal 
response to mitigating damages to flooded structures was 
the substantial damage requirement implemented by 
communities participating in the NFIP. Buildings damaged 
so that the cost of repair is equal to or greater than 50 
percent of the market value prior to the flood must meet 

program requirements for new construction, such as 
elevating above the lO0-year flood elevation. Substantially 
damaged structures also become subject to actuarial rates 
under the NFIP. 

While enforcing a substantial damage requirement is 
critical to achieving long-term objectives of reducing flood 
damages, financial assistance will be required to assist 
property owners who cannot afford to elevate or relocate 
their buildings or obtain replacement housing. The buyout 
initiative, in part, meets this need. 

Individuals and communities impacted by the Midwest 
flood appear to be far more receptive to buyouts than after 
past floods. Often in the past, people regarded a flood as a 
one-time event. Any interest in acquisition or relocation 
waned with time as memories of the flood faded. But with 
the Midwest flood, the duration of the flooding and the 
multiple flood crests and floodfights created stress for 
floodplain occupants and communities. By the end of the 
summer, floodplain occupants just wanted out. 

Implementation of buyouts has not been without problems. 
Federal agencies had to overcome significant obstacles to 
make the initiative work. This resulted in confusion and 
uncertainty among states, communities, and individuals. 
Since no federal or state agency had ever attempted buyouts 
on this scale, agencies had to invent policies and procedures 
and establish relationships between programs. They had to 
create mechanisms to coordinate programs and provide 
technical assistance to small communities with limited 
resources and expertise. They also had to develop 
expedited procedures for compliance with the NEPA, 
historic preservation, and other federal mandates. 

A common theme throughout the Review Committee's 
meetings with states, communities, organizations, and 
interest groups has been the need for common policies and 
procedures among federal agencies participating in buyouts 
and other mitigation activities,. The current initiative with 
multiple programs, applications. and eligibility require
ments is overwhelming to communities, even with the 
improvements made to date. A corollary need is for 
sufficient flexibility in these programs to respond to a 
variety of flooding conditions or other circumstances, 
including responding to other types of disasters. 

Expedited decisions on buyouts would reduce 
the uncertainty of property owners and avoid needless 
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PRINCIPAL SOURCES OF FUNDING FOR BUYOUTS 

The following federal programs provide funding for buyouts following 
a disaster such as the Midwest Flood of 1993: 

Department of Housing and Urban Development Community Development 
Block Grants (CDBG). The 1993 Supplemental Appropriation included $200 million for 
the CDBG program to assist in acquisition and relocation and in meeting other housing 
needs. The 1994 Earthquake Supplemental included an additional $250 million for a total of 
$450 million. 

Federal Emergency Agency Section 404 Hazard Mitigation Grants. The Hazard 
Mitigation and Relocation Assistance Act of 1993, signed into law on December 7, 1993, 
revised the formula for determining the amount of the Section 404 Hazard Mitigation Grant 
in the Stafford Act and changed the cost share to 75/25. Under the revised formula the 
FEMA estimates that $134.9 million will be available through the Hazard Mitigation Grant 
Program funds for the Midwest flood. 

Economic Development Administration (EDA) Grants. The 1993 Supplemental 
Appropriation included $200 million for EDA for grants to states and communities to 
preserve or create jobs or upgrade infrastructure. The funds can be used to assist in the 
relocation of businesses or for the infrastructure needed to support those businesses. 

National Flood Insurance Program Section 1362 Flood Damaged Property 
Purchase Program. Several million dollars are available from the appropriation for the 
NFIP Section 1362 program for acquisition of insured properties. These funds are paid from 
the National Flood Insurance Fund, using premium dollars. 

Other Programs. Funds were available from other programs such as the FEMA 
Public Assistance Program to assist in various aspects of buyouts and relocation. SBA loans 
are available to help individual property owners not eligible for CDBG monies. 

expenditures for repairs to houses that are subsequently 
purchased. This duplication cannot be entirely avoided. It 
takes time to properly conduct a buyout, particularly for 
relocation of buildings or neighborhoods. Situations will 
continue to occur where making minimal repairs to a 
structure will be more cost-effective than providing rental 
assistance through the FEMA Disaster Housing Program. 

While the Review Committee applauds the work of federal 
and state agencies in adapting existing programs to make 
buyouts work, these gains need to be consolidated to 
position the government for future buyouts and other hazard 
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mitigation initiatives. A critical issue is how to transfer the 
buyout experience and other mitigation actions of the 1993 
flood to other floods. The Midwest flood, a unique event 
covering a 9-state area and impacting over a thousand 
communities, required large supplemental appropriations. 
For more typical floods without supplemental appropria
tions, funding for mitigation must come from the FEMA 
Section 404 Hazard Mitigation Grant Program, the NFIP 
Section 1362 program, and other existing programs. 
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Recommendation 8.5: Maintain 
flexibility in hazard mitigation programs to 
promote cost-effective and appropriate 
mitigation techniques. 

Buyouts are the optimal solution for many neighborhoods 
impacted by the Midwest flood. Circumstances arise, 
however, where other mitigation techniques may be the 
most cost-effective method for reducing flood damages with 
the least impacts on the community and the environment. 
In areas of shallow, short-duration flooding, elevation of 
structures on site may be the preferred alternative. Where 
high groundwater or sewer backups flood basements in or 
out of identified flood hazard areas, the optimal mitigation 
action could be making drainage improvements, upgrading 
sewer systems, or installing backwater valves. Future 
mitigation initiatives must be flexible enough to respond 
appropriately to these differences. 

Action 8.4: Establish a task force to develop 
common procedures for federal buyouts and 
mitigation programs. 

A federal interagency task force should coordinate pre- and 
post-disaster buyouts and other hazard mitigation actions. 
This task force should include representatives of agencies 
that could be involved in a buyout program as well as 
agencies with responsibilities for consultation and oversight 
on compliance with laws and executive orders. The task 
force should build on the Midwest flood experience to 
accomplish the following objectives: 

• Develop common policies and procedures 
among agencies for buyouts and provide for 
increased flexibility in programs to respond to the 
unique circumstances of a disaster; 

• Address compliance with the NEPA, applicable 
executive orders, historic preservation requirements, 
and other federal mandates during multi-agency 
buyouts; 

• Design delivery systems to expedite buyout 
decisions to be responsive to disaster victims and 
minimize duplication of assistance in instances 
where properties are to be bought out; 

• Identify statutory barriers buyouts and other 
mitigation actions and propose changes where 
appropriate; and 

• Make recommendations on how supplemental 
appropriations would be channeled through a single 
program such as the FEMA Section 404 Hazard 
Mitigation Grant Program rather than being 
provided through multiple agencies and programs . . 

Coordination issues that arise during future disasters should 
be resolved through the Interagency Hazard Mitigation Task 
Force. 

Recommendation 8.6: Encourage 
establishment of state-chaired task forces to 
coordinate buyout and implementation of other 
hazard mitigation activities. 

One of the success stories of the Midwest flood is the 
creation and operation of state task forces to coordinate 
buyouts and other mitigation actions. These task forces 
include participation by representatives of state agencies 
and of field offices of various federal agencies. In some 
cases communities have had to make only one application 
to the task force, which then determined the funding 
sources and amounts available to the community. These 
task force have proved to be important forums for resolving 
differences between agencies and for coordinating buyout 
programs. They have provided the additional benefit of 
involving agencies that previously had not conducted 
floodplain management. Operating at the state level, they 
could effectively coordinate future buyout programs and 
package FEMA Section 404 funds with other available state 
and federal funds. 

Action 8.5: Provide states the option of 
receiving FEMA Section 404 Hazard Mitigation 
Grants as a block grant. 

A number of states have indicated an interest in coordinat
ing buyouts and other mitigation actions after disasters. 
They feel that they could be more responsive to 
communities and could expedite decisions if they received 
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FEMA Section 404 Hazard Mitigation Grants in the form 
of a block grant. Under the current program, states 
already are given considerable latitude in establishing 
priorities and allocating Section 404 Hazard Mitigation 
Grant Program monies. A block grant also may provide 
greater flexibility to use these funds in conjunction with 
other federal, state, and local funds. The Review 
Committee suggests that block grants be offered as an 
option for those states that have adopted approved 
floodplain management or hazard mitigation plans. Block 
grants are consistent with the Review Committee's call for 
an expanded state role in floodplain management and 
hazard mitigation. 

The block grants should be subject to the current cost 
share and to general federal requirements, including the 
establishment of overall priorities for hazard mitigation 
actions. Issues such as compliance with the NEPA, the 
Endangered Species Act, Historical Preservation, EO 
11988 and other Federal mandates require resolution. For 
the COBO program, the HUD is authorized to delegate 
these responsibilities to states and communities, but the 
FEMA is not. 

Action 8.6: Provide funds in major disasters 
where supplemental appropriations are made 
for buyouts and hazard mitigation, through 
FEMA's Section 404 Hazard Mitigation Grant 
Program. 

The federal government is providing funds for buyouts and 
other hazard mitigation activities for the Midwest flood 
through several agencies and programs. For major 
disasters that require supplemental appropriations, a better 
approach would be to make supplemental appropriations to 
the Section 404 Hazard Mitigation Grant Program. The 
FEMA should issue mission assignments to other agencies 
with expertise in community development and in providing 
technical support to states and communities in developing 
buyout programs. Providing funds to a single agency 

,would invoke a single set of policies and procedures. 

l22 

Action 8.7: Establish a programmatic 
buyout and hazard mitigation program with 
funding authorities independent of disaster 
declarations. 

The current buyout program is funded primarily through 
supplemental appropriations made only after extraordinary 
floods and other disasters. Most flood events impact on 
much smaller geographic areas and may or may not result 
in a Presidential disaster declaration. Programs need to be 
in place to accomplish buyouts and other appropriate 
mitigation for such floods on an on-going basis. 

Money currently available for mitigation activities includes 
funds from existing programs •· such as the FEMA 
Section 404 Hazard Mitigation Grant Program, the NFIP 
Section 1362 program, SBA loans to individuals, and any 
monies remaining available from funds allocated to states 
and communities through CDBG and EDA. Recent 
changes to the Section 404 Hazard Mitigation Grant 
Program to increase available funding will help. 

Mitigation insurance coverage through the NFIP and cost
shared mitigation grants for states communities for on
going hazard mitigation planning and actions also should 
be components of such a program. Such funding measures 
are included in pending legislation. 

In addition to this NFIP mitigation fund, the FEMA should 
have authority to allocate a percentage of its annual 
Disaster Assistance Fund appropriation to states for 
community hazard mitigation plans and action. 

Recommendation 8.7: Encourage use of 
CDBG, EDA, and other funding to acquire and 
relocate or take other mitigation actions where 
consistent with program objectives. 

The Midwest Flood of 1993 demonstrates a 
commonality of objectives between mitigation actions to 
protect neighborhoods and businesses from flooding and 
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ON-GOING ACQUISITION AND RELOCATION PROGRAMS 

A number of communities in the nine states affected by the Midwest flood have 
undertaken systematic programs to acquire or relocate buildings in their floodplains. Two 
examples are Beatrice, Nebraska and Austin, Minnesota. 

Beatrice, Nebraska. Over a multi-year period, the City of Beatrice, Nebraska, 
obtained annual Community Development Block Grants (CDBG) totaling about $3 million 
to purchase owner occupied floodplain properties from willing sellers. The city usually 
purchased these properties when they became vacant which minimized acquisition costs. 
Between 85 and 90 properties were acquired. More recently the city has acquired an 
additional 20 to 25 properties using their own funds. The lands acquired have been 
converted to parks. 

Austin. Minnesota. After a 1978 flood, the city of Austin, Minnesota, consulted with 
the USACE over construction of a flood damage reduction project but decided that the best 
alternative was to clear out the floodplain. At that time the city obtained $1.4 million in 
CDBG money and acquired 44 homes, 16 of which were relocated. In 1983 the city 
initiated an NFIP Section 1362 project to acquire flood-damaged buildings covered by 
flood insurance. The city made offers on 11 home and eventually acquired 6 of them. 
Others dropped out because they had spent their insurance/disaster assistance and could not 
afford to move. The city is currently putting together an application for another relocation 
project for another 40-50 homes that were damaged by the 1993 flood. 

the missions of federal housing and development programs 
intended to provide safe and sanitary affordable housing 
and to create and preserve jobs. For example, many of the 
neighborhoods most severely impacted by the Midwest 
flood are low-income neighborhoods with substandard 
housing. Often these neighborhoods further deteriorate as a 
result of floods or the threat of floods. Similarly, efforts to 
create or preserve jobs are made more difficult in 
communities where business expansion is prevented or 
results in the relocation of these businesses to other 
communities or regions. Agencies administering these 
programs should continue to be active participants in 
floodplain management and to seek out opportunities for 
reducing flood losses. 

Reducing Risks to Insured Buildings 
Substantially or Repetitively Damaged 

NFIP minimum criteria require that substantially improved 
buildings, including those substantially damaged, meet most 
requirements for new construction, including the 
requirement that residential structures be elevated to or 
above the elevation of the 100-ycar flood. The substantial 
damage requirement is an integral part of the NFIP strategy 
to reduce future damages to existing floodprone 
development. The substantial damage requirement has been 
difficult to enforce because property owners often do not 
have the funds necessary to meet it or to obtain replacement 
housing. 
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PENDING LEGISLATION ON FLOOD INSURANCE 

Legislative initiatives are pending in the Congress that would provide for increased 
financial assistance for mitigating flood damages. The National Flood Insurance Reform 
Act (S. 1405) has passed the Senate as Title VI of S 3474, the Community Development, 
Credit Enhancement, and Regulatory Improvement Act of 1994. The bill provides for 
mitigation insurance that would pay for the additional costs of elevation, floodproofing, 
demolishing or relocating substantially damaged or repetitively damaged building (two 
damages in 5 years averaging 25 percent of the value of the property) as a standard benefit 
to the policy holder. A mitigation program funded by $20 million from the National Flood 
Insurance Fund would be established at a 75/25 match for state and community mitigation 
projects to reduce damages to other insured buildings. A portion of these funds would be 
available for state and community mitigation planning. 

The House of Representatives has passed H.R. 3191, also called the National Flood 
Insurance Reform Act of 1994, which provides for a study of mitigation insurance and 
establishes a mitigation fund of more than $30 million per year for state and community 
mitigation projects and planning. H.R. 3191 would provide grants from the Mitigation 
Fund, through an application process, to be available to individuals for floodproofing, 
demolishing or relocating substantially damaged or repetitively damaged buildings. These 
projects and activities would be funded through a surcharge on flood insurance policies. 
Neither bill addresses mitigation for uninsured buildings. 

For the Midwest flood and for several other recent cata
strophic disasters, the FEMA has allowed communities to 
use replacement cost instead of market value for calculating 
substantial damage except where state regulations are more 
restrictive. The use of replacement cost usually means that 
far fewer structures will be deemed as substantially 
damaged. This change has been a source of controversy in 
the Midwest. Because the agency did not communicate the 
change to communities early enough, some communities, 
after making determinations based on market value, had to 
recalculate based on replacement cost to placate affected 
property owners. Because fewer buildings are considered 
substantially damaged using replacement cost, some states 
and communities believed that the change was inconsistent 
with sound floodplain management as it resulted in fewer 
buildings being elevated, demolished, or relocated. 

Persuasive arguments can be made for using either market 
value or replacement cost to define substantial damage. 
The FEMA needs to decide on a definition and be 
consistent. 

A related issue is that of repetitively damaged structures, 
i.e., those damaged on two or more occasions since 1978. 
These buildings currently account for 35. 9 percent of all 
NFIP losses and 44.2 percent of all payments.i Unless these 
buildings are substantially damaged by one flood, no 
regulatory requirements apply and flood insurance 
continues to be available at highly subsidized rates. 
Significant numbers of these repetitive loss buildings, 
including buildings that have had as many as eight losses, 
can be found in areas in Missouri and Illinois. 
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St. Charles County, Missouri, alone has 1,055 of these 
repetitively damaged buildings which have sustained a total 
of 3,625 losses." Other communities in the surrounding 
counties of Missouri and Illinois also have large numbers of 
these buildings in areas with chronic flooding problems. 
Because repetitive-loss buildings were substantially 
damaged by the Midwest flood, rigorous implementation of 
the requirement should reduce the numbers of these 
buildings. 

Action 8.8: The FEMA should continue to 
enforce substantial damage requirements, hut 
decide on a definition of substantial damage and 
stick to that definition. 

The NFIP substantial damage requirement is crucial to 
reducing flood damages to structures built prior to the 
adoption of floodplain management regulations in partici
pating communities. The FEMA should decide on a 
definition of substantial damage/substantial improvement 
and consistently apply that definition in disaster and non
disaster situations. This will eliminate confusion and 
improve the overall level of compliance with NFIP 
regulations. 

Action 8.9: The Administration should 
support insurance coverage for mitigation 
actions necessary to comply with local 
floodplain management regulations. 

Critical to continued enforcement of the substantial damage 
requirement is providing NFIP flood insurance coverage for 
the costs of elevating, floodproofing, or relocating substan
tially damaged buildings. Currently flood insurance pays 
only for the repair of physical damage to the building. 
Mitigation insurance would provide coverage that pays the 
costs of bringing insured buildings that are substantially 
damaged by floods into compliance with community 
floodplain management regulations either by elevating, 
floodproofing, demolishing, or relocating the building. The 
coverage would be funded by flood insurance premiums and 
be part of the claims adjustment process. Mitigation 
insurance has a number of advantages: 

• It supports consistent enforcement of the 
substantial damage regulatory requirements; 

• It more fully indemnifies policyholders from 
flood-related losses; 

• It is funded by flood insurance premiums and 
not by appropriated funds; 

• It would reduce over time the subsidy for these 
pre-FIRM buildings; and 

• The flood insurance claims adjustment 
procedure is an efficient way to deliver assistance. 

The National Flood Insurance Reform Act of 1993 (S. 1405 
which has passed the Senate) authorizes the NFIP to 
provide mitigation insurance. Similar legislation that has 
passed the House of Representatives (H.R. 3191) provides 
for a study of mitigation insurance. 

Action 8.10: Develop a program to reduce 
losses to repetitively damaged insured properties 
through insurance surcharges, increased 
deductibles, mitigation insurance, and/or 
mitigation actions. 

Repetitive loss buildings account for a disproportionate 
percentage of NFIP losses and represent a significant 
liability for the program. The FEMA should develop a 
comprehensive strategy to address these losses, including 
flood insurance premium surcharges and increased 
deductibles. Such a strategy should reflect more accurately 
the increased risk to these buildings and provide an 
incentive for protecting the buildings from flooding. 
Mitigation insurance should cover the cost of mitigation for 
the most vulnerable structures. Buyouts and other 
mitigation initiatives should place a high priority on these 
buildings. When such structures are substantially damaged, 
the FEMA should enforce this requirement rigorously. 

The flood insurance program should include cost-shared 
funding for on-going pro-active planning and mitigation 
independent of disasters. This element should include 
provision for a mitigation fund financed out of NFIP 
premiums (such as that provided for in S. 1405 and 
H.R. 3191 both entitled the National Flood Insurance 
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Table 8.1 NFIP-insured Buildings with Repetitive Losses, Midwest States, 1978-1993. 

State Buildings with Repetitive Losses Number of Losses for Such Buildings 

M1ssoun 3,268 10.038 

Illinois 1,351 3,774 

Iowa 287 565 

Nebraska 247 608 

Minnesota 201 627 

Kansas 175 441 

North Dakota 142 713 

Wisconsin 66 177 

Soulh Dakota 16 35 

TOTAL 5,723 16.978 

Source: Federal Emergency Management Agency. Federal Insurance Administration. computer Printout, Washington, DC, February 7. 1994. 

Reform Act of 1994) for state and community mitigation 
projects and planning. Since the source of these funds is 
NFIP premiums, projects financed by the mitigation fund 

should mitigate damages to insured buildings. Any 
assistance to uninsured buildings should be incidental and 
necessary to the success of the project. 

ENDNOTES 
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I. Some estimate the total at approximately 2,200 levees which would mean approximately 2,000 non-federal levees. 

2. Federal Emergency Management Agency, "Acquisition/Relocation Program. Project Approval Summary," (Washington, 
DC; FEMA, April 2S, 1994). 

3. Federal Emergency Management Agency, Federal Insurance Administration, Washington, O.C., computer print-outs, July 
21, 1993,and unknown date. 

4. Federal Emergency Management Agency, Federal Insurance Administration, Washington, D.C., computer print-out, 
February 7, 1994. 
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MITIGATING FLOOD IMPACTS 
THROUGH RECOVERY AND INSURANCE 
Keep in mind, we can't hold harmless everybody from every loss ... there are programs to help 

businesses, farms, communities, and individuals who are out of work and who have no 
means of support. 

Despite efforts on the part of the government and affected 
individuals to reduce vulnerability, flood disasters will 
continue to occur. The eventuality of flooding carries with 
it the necessity to have a coherent and coordinated disaster 
response and recovery strategy and effective insurance 
programs. The National Flood Insurance Program 
indemnifies individual property owners for their losses 
without requiring costly disaster assistance expenditures. 
The Federal Crop Insurance Corporation provides partial 
coverage for crop losses caused by natural perils. The 
challenge to the federal government is to develop a 
cooperative framework under which federal, state, and local 

President Clinton 
Interview with Larry King, July 20, 1993 

entities can marshal their forces to address emergency 
response and recovery issues. At the federal level, the 
Review Committee is calling for a streamlining of disaster
related activities to avoid duplication of effort or working at 
cross purposes. In addition, the Review Committee seeks 
to encourage those who voluntarily chose to live in a 
floodplain to purchase NFIP coverage so that they can bear, 
to the degree possible, the costs associated with the risks. 
Ultimately, flood insurance will reduce disaster payments by 
internalizing the costs of living in the floodplain and by 
creating an incentive to move out of harm's way. 

REORGANIZING DISASTER RECOVERY 

The key to mitigating damages during recovery, especially 
after a disaster such as the Flood of 1993, is in organizing 
the recovery effort to establish leadership at the federal 
level and to involve fully all appropriate federal, state, and 
local government agencies. 

Integrating Flood Response 
and Recovery under a Single 
Federal Agency 

Congress established the FEMA in 1979 to consolidate 
emergency management programs that previous were 

scattered among multiple agencies. Over the last several 
years, the federal government has assigned other agencies 
the leadership responsibility for the recovery portion of 
disaster response following larger disasters in an attempt 
to provide a more responsive system. These agencies, 
however, do not have the collective experience in disaster 
recovery offered by the FEMA, nor do they have an 
expansive knowledge of federal floodplain management 
goals or existing recovery and hazard mitigation programs, 
including multiple hazards. The nation needs a single 
agency to coordinate federal flood response and recovery 
because the two are integrally linked. A single agency 
also can develop and maintain a core knowledge of the 
full suite of federal programs available to help recovery. 
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By decoupling flood response from flood recovery, the 
nation is losing opportunities for hazard mitigation and 
floodplain management. Response activities that occur 
without regard to potential recovery alternatives may 
foreclose opportunities to lessen future damages. This 
may leave people and property at risk and potentially 
increase future disaster support. The federal government 
must strike a balance between being responsive and adding 
to the inherent confusion resulting from any disaster. 

Recommendation 9.1: Integrate federal 
flood response and recovery under the FEMA. 

The Review Committee suggests that the FEMA be the 
federal agency coordinating response and recovery to help 
achieve floodplain management goals. Development of a 
federal response and recovery plan would incorporate 
national floodplain management goals and reflect state 
floodplain management responsibilities by identifying 
federal and state agency roles and responsibilities and 
establishing consistent rules and priorities, thus streamlin
ing both response and recovery by the federal government. 

Linking Response and Recovery 
with Floodplain Management 

In 1980 the Office of Management and Budget established 
a FEMA-led lnteragency Hazard Mitigation Task Force 
through a Memorandum of Agreement (MOA) to 
coordinate federal post-disaster recovery and to identify 
means to mitigate hazards.1 Thirteen federal agencies 
agreed to participate in the task force and on interagency 
hazard mitigation teams activated for each flood disaster. 3 

The USACE, SCS, and NWS have participated regularly 
on these teams as have state agencies. The FEMA 
encouraged states to lead these teams and, in the process, 
to build expertise transferable to disasters not needing 
federal disaster assistance. Participation by other federal 
agencies has been limited (see Table 9.1) by lack of staff 
and travel funds, a perception that the teams are tangential 
to an agency's mission, and the Jack of high level support. 

Most federal agencies participated on hazard mitigation 
teams for the Midwest flooding. Although activation of a 
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13-agency team is not necessary for each Presidentially 
declared disaster, regional coordination is desirable to 
review and determine each agency's involvement in such 
disasters. 

While the Federal Interagency Floodplain Management 
Task Force and the Interagency Hazard Mitigation Task 
Force provide for interagency exchange of information, 
neither has successfully created the interagency dynamic 
and commonality of purpose needed for floodplain 
management activities: Separation of the two task forces 
perpetuates a distinction between hazard mitigation and 
floodplain management when, in fact, the former is a key 
component of the latter. Neither has provided a link 
between emergency response and recovery, hazard 
mitigation including multiple hazards, and floodplain 
management at large. While both provide some 
information transfer, they do not coordinate federal 
funding to focus on priority problems, nor do they provide 
research oversight, planning advice, or issue resolution. 

Between emergencies, federal agencies need to improve 
their coordination. In the aftermath of an emergency, the 
priority issues of that emergency soon fade into an 
agency's daily activities with little resolution. In 1986, the 
USACE and the SCS signed a Memorandum of Agreement 
to establish engineering standards for levees and levee 
repair responsibilities. But when the 1993 flood occurred, 
the two agencies had not yet set levee standards and did 
not fully delineate their separate responsibilities until 
months into the flood recovery, creating additional 
confusion.5 

Recommendation 9.2: Enhance the 
linkage among response, recovery, and 
floodplain management. 

Coordinating the Interagency Hazard Mitigation Task 
Force, the lnteragency Floodplain Management Task 
Force, and other groups involved with emergency response 
will help link disaster response into a seamless set of 
functions. In the intervals between disasters, the increased 
support and interest by all federal agencies 
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Table 9.1 Intcragcncy Hazard Mitigation Teams, 1992-1993. 

Teams and Member Agencies National Disasters 

Interagency Teams 14 

Member Agencies by Service on Teams 

Federal Emergency Management Agency 14 
U.S. Army Corps of Engineers (DOD) 12 
Soil Conservation Service (USDA) 11 
National Weather Service (DOC) l 0 
U.S. Geological Survey (DOI) 5 
Housing and Urban Development 4 

Small Business Administration 4 

Environmental Protection Agency 3 
Department of Energy 2 
Forest Service (USDA) 2 
Economic Development Commission (DOC) l 
Department of Transportation 
Public Health Service (HHS) 
Bureau of Reclamation (DOI) 
U.S. Fish and Wildlife Service (DOI) 
Bureau of Indian Affairs (DOI) 
National Ocean Service (DOC) l 
National Park Service (DOI) 0 

NA = Not Applicable 

1993 Midwest Flood 
June 1992-July 1993 

6 

6 
6 

6 

6 
2 

2 

2 

3 
0 

2 

3 
l 

NA 
3 
l 

NA 

Source: FEMA, lnteragency Hazard Mitigation Team reports for disasters between June 1992 and the 1993 Midwest flood 
(Washington, DC: FEMA, 1992-1994). 

would facilitate all facets of floodplain management, 
including disaster planning, recovery, and hazard 
mitigation. 

Action 9.1: Hold an interagency strategic 
planning meeting for those Presidentially 
declared disasters that require a multi-agency 
recovery effort. 

an interagency strategic planning meeting to review and 
determine the necessary or desired involvement of each 
agency. At such a meeting, the FEMA could brief each 
agency on the situation and figure out its involvement. 
More efficient interagency coordination, early enlistment 
of agencies, and clear direction regarding agency 
involvement should result. 

Coincident with deliberations regarding each proposal for 
a Presidential disaster declaration, the FEMA should hold 

Recommendation 9.3: Continue to seek 
federal-state co-leadership of an interagency 
hazard mitigation team. 
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State co-leadership of hazard mitigation teams formed in 
response to a Presidentially declared disaster recognizes the 
responsibility of the states for floodplain management. In 
addition the experience gained by state participants 

REBUILDING MORE EFFICIENTLY 

As part of flood response and recovery, the federal 
government should offer individuals and communities that 
choose to relocate or rebuild opportunities to integrate 
energy efficient technologies, such as solar devices and 
more efficient lighting, into the design and construction of 
new structures. For example, the town of Valmeyer, 
Illinois, received assistance from the Department of 
Energy to integrate more energy-efficient standards into 
building designs. Relocations, in particular, offer a unique 
opportunity to start from scratch in planning and con
structing to assure that sustainable development becomes 
an integral part of the entire community. Each community 
would choose the characteristics it values such as an 
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increases opportunities for hazard mitigation in state or 
locally declared disasters and should decrease federal 
expenditures for hazard mitigation in the future. 

agricultural base, the historic or rural nature of the town, 
affordable housing, energy and/or water efficiency, 
diversity of species, or natural resources. Communities 
would incorporate these into planning and construction. 
Individuals also would use energy-efficient technologies to 
conserve limited natural resources with resultant cost 
savings. Rebuilding also offers an opportunity for 
reducing potential damages from hazards other than floods 
and for increasing awareness of these hazards. As part of 
response and recovery, a team of federal experts would 
work through state agencies to provide communities and 
individuals technical assistance and information on the use 
of more innovative technologies. 

MITIGATING LOSSES THROUGH FLOOD INSURANCE 

The National Flood Insurance Program was created by 
Congress in 1968 in response to mounting flood losses and 
escalating costs to the general taxpayer for disaster relief 
in the belief that flood insurance is preferable to disaster 
assistance. To encourage participation in the NFIP by 
communities and purchase of flood insurance by 
individuals, the federal government subsidizes the 
premiums for buildings constructed prior to the issuance 
of a FEMA Flood Insurance Rate Map (FIRM). This 
subsidy also recognizes that many floodplain buildings 
were built or purchased without knowledge of the flood 
risk. New construction (post-FIRM) is charged an 
actuarial premium that reflects the property's risk of 
flooding. Currently 59 percent of NFIP policyholders pay 
a full actuarial rate and 41 percent are subsidized.• 
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If the NFIP is to be successful in indemnifying property 
owners from flood losses and reducing federal expendi
tures for disaster assistance, a high percentage of property 
owners must purchase and maintain flood insurance 
coverage. The program depends on the mandatory flood 
insurance purchase requirement contained in the Flood 
Disaster Protection Act of 1973 and voluntary purchase by 
other property owners at risk. The 1973 Act requires the 
purchase of flood insurance by property owners who 
receive federal grants or loans, or loans from a federally 
supervised, regulated, or insured lender for the acquisition, 
construction, or improvement of structures located in 
identified special flood hazard areas (the 100-year 
floodplain). In the 9-state region affected by the 1993 
flood, only about 20 percent of structures in the floodplain 
carried flood insurance, a rate well below optimal levels. 



R05303

MITIGATING FLOOD IMPACTS 
THROUGH RECOVERY AND INSURANCE 

FLOOD INSURANCE VS. DISASTER PAYMENTS 

The federal government should encourage the purchase of flood insurance because it 
internalizes the risk of locating investments in the floodplain, and it more adequately 
indemnifies property owners from flood losses. The Midwest flood confirms the 
Congressional findings in the Flood Disaster Protection Act of 1973, which states: 

... the Nation cannot afford the tragic losses of life caused annually by flood occurrences, 
nor the increasing losses of property suffered by flood victims, most of whom are still 
inadequately compensated despite the provisions of costly disaster relief benefits; and it 
is in the public interest for persons already living in floodprone areas to have both an 
opportunity to purchase flood insurance and access to more adequate limits of coverage, 
so that they will be indemnified for their losses in the event of future flood disasters. 

NFIP Market Penetration 

The NFIP has not achieved the public participation needed 
to reach its objectives. This situation is evidenced by the 
assistance provided to individuals and businesses during the 
Midwest flood. Although policyholders filed 16,167 flood 
insurance claims/ the FEMA approved 89,734 applications 
for the Disaster Housing Program and 38,423 applications 
for Individual and Family Grants. The SBA approved 
20,285 loans for individuals and businesses.' Many of these 
applications or loan approvals were for persons outside of 
identified flood hazard areas or from renters who do not 
normally purchase flood insurance. Others, including many 
of those who obtained SBA loans, should have had flood 
insurance either because it was required or because they 
were at risk. Some of those who obtained SBA loans may 
have had flood insurance, but their coverage may not have 
been sufficient to cover their losses. 

Estimates of those covered by flood insurance nationwide 
range from 20 to 30 percent of the insurable buildings in 
identified flood hazard areas. Initial estimates in the 
Midwest flood area ranged from below 10 percent up to 20 

percent. None of the estimates are authoritative, since no 
nationwide inventory offloodprone structures exists. The 
Review Committee obtained reliable structure counts for a 
number of Midwest communities. Sources of these data 
included inventories conducted by state and federal 
agencies, data from community geographic information 
systems, data submilted by communities participating in the 
NFIP Community Rating System, and counts obtained by 
Review committee members on visits to Midwest 
communities. Market penetration in these communities 
ranges from less than 5 percent to more than 50 percent. 
Based on this information, the Review Committee believes 
that market penetration in small rural communities is 
probably less than l O percent. For most medium to large 
communities, market penetration appears to be in the 20 to 
30 percent rage. For a few large communities with middle
income floodplain populations and a high degree of flood 
hazard awareness among community officials, lenders, and 
property owners, market penetration can exceed 30 percent 
and, in one instance, 50 percent. 
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FLOOD INSURANCE COVERAGE IN THE MIDWEST 

Although the nation lacks the structure inventories necessary for a reliable estimate 
of NFIP market penetration, the Review Committee obtained inventories for individual 
communities and groups of communities in the Midwest. These data indicate that market 
penetration is highly variable, depending on the size of the community, the history of 
flooding, the economic status of floodplain occupants, and the awareness of flood hazards 
among community officials, lenders, and individual property owners. 

State or Community Buildings Policies Market 
Zone A Zone A Penetration 

Zone A 

Austin, Minnesota 316 174 55.1% 

Lincoln, Nebraska 
(1-4 family) 2,076 475 22.8% 

17 Midwest NFIP 
CRS Communities 14,876 4,467 30.0% 

North Dakota (1-4 family) 13,907 3,933 28.3% 

23 Minnesota Communities 1,095 157 14.3% 

Source: Building counts provided by slates. communilies, lhe USACE, and the FEMA; 
NFIP policy data are from the NFIP Community Information System. 

Increasing Flood Insurance Purchase 

Lender compliance to the requirement for mandatory flood 
insurance has been receiving a considerable amount of 
attention during hearings on pending legislation. The 
concern is that lenders do not require purchase of flood 
insurance at closing, nor do they ensure that property 
owners maintain flood insurance coverage for the life of a 
loan. Despite differences of opinion over how well lenders 
comply with the mandatory purchase requirement, most 
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people agree on the need for improvement and for increased 
compliance to increase NFIP market penetration. However, 
the current dependence on the mandatory purchase 
requirement to drive high levels of market penetration may 
be unrealistic. According to the 1989 American Housing 
Survey, 42.4 percent of owner-occupied housing in the 
nation is owned free and clear of mortgages.• An additional 
percentage of those that are mortgaged were financed by 
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sellers, other individuals, lenders not covered by the 
mandatory purchase requirement, or they were financed 
prior to implementation of the requirement. For the nation 
as a whole, it appears that over half of owner-occupied 
properties are not subject to the mandatory purchase 
requirement. 

Reasons other than lender noncompliance contribute to low 
levels of NFIP market penetration in the Midwest flood 
area. The most striking characteristic about the floodplain 
sections of communities visited by the Review Committee 
is that they appear to be predominantly low-income areas, 
whose populations have higher than usual percentages of 
renters, elderly, public assistance recipients, and property 
owners without mortgages. Housing ownership and sales in 
small rural communities differ from those in urban or 
suburban communities. Sales in small rural communities 
occur less frequently, often as cash sales or as sales 
financed through land contracts, loans from lenders who are 
not federally insured or regulated, or loans from family 
members. These small communities are precisely the areas 
where the mandatory purchase requirement would be 
applied least often and where voluntary purchase of flood 
insurance is least likely. 

In the view of the Review Committee, other explanations 
for low market penetration in the upper Midwest include the 
false sense of security due to levees, particularly agricultur
al levees along the main stems of the Mississippi and 
Missouri rivers, the reluctance of insurance agents to 
market flood insurance in communities with few potential 
buyers, and a low level of awareness of the risk to those on 
the fringes of the floodplain. 

Recommendations 9.4: States should 
actively encourage .flood insurance purchase by 
their citizens. 

States must play an active role in improving market 
penetration for flood insurance by working with 
communities and lenders and by assisting in education 
efforts. Fiscal assistance to states for floodplain 
management under a Floodplain Management Act should 
take into account a state's willingness to undertake this 
effort. 

MITIGATING FLOOD IMPACTS 
THROUGH RECOVERY AND INSURANCE 

Action 9.2: Increase NFIP market 
penetration through improved le11der compliance 
with the mandatory purchase requirement. 

The Review Committee supports current attempts in 
pending legislation (S. 1405 and H.R. 3 I 91, both entitled 
the National Flood Insurance Reform Act of 1994) to 
improve the level of lender compliance. This should 
include establishment of penalties for lenders who do not 
require the purchase or maintenance of flood insurance 
coverage. 

Action 9. 3: Provide for the escrow of .flood 
insurance premiums or payment plans to help 
make .flood insurance affordable. 

The escrow of flood insurance premiums in those instances 
where the lender escrows property taxes and hazard 
insurance would ensure that coverage is maintained over the 
life of a mortgage. Additionally, those who may not be able 
to afford a one-time annual payment of a flood insurance 
premium would be more likely to purchase and maintain 
flood insurance coverage, if it were possible to spread the 
cost of the premium through the escrow of flood insurance 
premiums. The NFIP should provide payment plans for 
those who do not have mortgages and voluntarily purchase 
flood insurance. 

Action 9.4: Develop improved marketing 
techniques. 

Although improved lender compliance is critical to 
achieving increased market penetration, it will not by itself 
drive insurance purchase to the levels necessary to achieve 
program objectives. The program requires additional 
measures to increase voluntary purchase of flood insurance 
by those property owners not subject to the mandatory 
purchase requirement. 
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Counteracting Negative Incentives 
for Insurance Purchase 

A perception persists that disaster assistance compensates 
homeowners as fully as flood insurance coverage. This 
may or may not be true depending on the value of the 
property affected and the income of the owner. A 
particular concern expressed by communities and others 
after the Midwest flood is that disaster victims, particularly 
those with lower incomes, who obtain disaster assistance 
from the Individual and Family Grant Program, the 
Disaster Housing Program, the Red Cross, and other 
programs may end up as well off as those who purchase 
flood insurance and receive payment for claims. Generous 
disaster assistance creates negative incentives for the 
purchase of flood insurance. The government and the 
insurance industry° must ensure that the public is fully 
aware of the advantages of flood insurance and the 
limitations of disaster assistance. They must work to 
ensure that disaster benefit payments do not approach or 
exceed flood insurance benefits. Floodplain occupants 
must be aware that disaster assistance is only available 
during a Presidentially declared disaster, while flood 
insurance claims are paid any time a general condition of 
flooding occurs. 

Action 9.5: Reduce the amount ofpost
disaster support to those who could have 
bought flood insurance but did not, to that level 
needed to provide for immediate health, safety, 
and welfare; provide a safety net for low
income victims. 

The FEMA should seek authority to limit the amount of 
disaster assistance to individuals in the IOO-year floodplain 
who have not purchased flood insurance and investigate 
approaches that could be used to provide a safety net for 
those not able to afford flood insurance premiums. 

134 

MITIGATING FLOOD IMPACTS 
THROUGH RECOVERY AND INSURANCE 

Insuring Those Behind Levees 

The Midwest flood brought to the forefront issues 
regarding the residual risk behind levees, the catastrophic 
damages that can occur, and the false sense of security that 
develops among floodplain occupants. Most of the levees 
that were overtopped or failed were agricultural levees not 
credited as providing I 00-year flood protection, but some 
credited I 00-year levees were overtopped or failed, such as 
a local levee at Chesterfield, Missouri, and a federal levee 
at Elwood, Kansas. The mandatory NFIP purchase 
requirement and floodplain management regulations do not 
apply behind credited JOO-year levees. New structures 
were not protected from flood damage, and many buildings 
were not insured. Flooding threatened other credited 
levees that protect urban areas, and they too could have 
overtopped or failed had floodwaters been higher. 

Currently if a levee meets minimum criteria established by 
the FEMA, that levee is credited as providing flood · 
protection, and the application of floodplain management 
requirements and the purchase of flood insurance are not 
mandatory. The FEMA criteria require that the levee be at 
or above the elevation of the I 00-year flood plus three feet 
of freeboard and meet certain structural requirements. 
Levees built by the USACE or other federal agencies are 
certified by the sponsoring agency. 

The Review Committee is concerned that the minimum 
level of protection recognized by NFIP levee criteria and 
the level of protection that could result form current 
USACE procedures for selecting the design level for a 
federally constructed levee are not sufficient, given the 
residual risk to new and existing buildings behind levees. 
The residual risk to a building constructed behind a levee 
designed to provide protection from a I 00-year flood is 
substantially greater than the risk to a building elevated to 
or above the 100-year flood elevation. This difference in 
residual risk, produced by the catastrophic damage that 
would occur if the levee is overtopped or fails, warrants a 
reevaluation of current federal policies toward levees and 
levee construction. Residual risk further warrants 
designating areas behind levees as flood hazard areas 
subject to the mandatory flood insurance purchase 
requirement. 
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PAYING CLAIMS BEHIND THE MONARCH-CHESTERFIELD LEVEE 

The Monarch-Chesterfield Levee· at Chesterfield, Missouri, is an example of a levee 
that induced floodplain development and of the residual risks that result from depending on 
a levee for flood protection. The Monarch Levee was an agricultural levee with an 
extensive emergency repair history that was upgraded during the 1980s to meet early NFIP 
standards. Subsequent to the completion of the levee and its being credited by the NFIP as 
providing 100-year protection, an industrial area developed behind the levee. In 1993 when 
it became apparent that the levee might overtop or fail, many property owners were able to 
purchase flood insurance and later to receive claims payments. Other property owners did 
not have flood insurance or did not meet the 5-day waiting period for coverage. The 
Review Committee identified at least 67 flood insurance claims payments behind the 
Monarch Levee that totaled $13.2 million. This represents nearly 5 percent of the total 
flood insurance payments for the 9-state region. The flooding of this industrial area had 
severe impacts to the area not only from insured and uninsured damages but also from the 
temporary or permanent loss of jobs. 

SOURCE: FEMA Federal Insurance Administration, claims data for 1993, geocoding by the Floodplain Management 
Review Committee. 

Action 9.6: Require actuarial-based flood 
insurance behind all levees that provide 
protection less than tl,e standard project. 

A mandatory flood insurance purchase requirement behind 
such levees would provide a number of benefits to the 
public and to property owners: 

The FEMA should designate as AL zones those areas 
behind levees designed to meet current minimum NFIP 
criteria but which do not provide protection from the 
Standard Project Flood (SPF) discharge. The AL zone 
would include those areas landward of the levee that are 
below the I 00-year flood elevation. The mandatory flood 
insurance purchase requirement would apply within this AL 
zone, and new buildings would pay flood insurance 
premiums based on actuarial rates. The FEMA could 
establish floodplain management requirements for these 
areas, although elevation or floodproofing to or above the 
100-year flood elevation should not be mandatory. This 
recommendation is similar to one in the 1982 National 
Academy of Science's National Research Council report, A 
Levee Policy for the National Flood Insurance Program. 

• Property owners would be insured against the 
real possibility that a levee will be overtopped or 
will fail, 

• Federal expenditures for disaster assistance 
would decline, 

• Property owners would be more fully aware of 
the residual risk in building or locating behind a 
levee, and 

• Communities would have an incentive to seek 
higher levels of protection 

Existing Flood Insurance Rate Maps should be revised 
where appropriate to reflect AL zones. The FEMA should 
.obtain a legal opinion on whether this designation could be 
made based on residual risk of catastrophic loss, or if it 
would require legislation. 
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Increasing the Waiting Period for 
Flood Insurance 

The NFIP requires a 5-day waiting period between the 
time of purchase of a flood insurance policy and when 
coverage becomes effective. At the closing on the sale of 
a property, flood insurance can be purchased with coverage 
effective immediately. The intent of the waiting period is 
to ensure that property owners cannot wait and purchase 
flood insurance only when floodwaters threaten their 
building. 

The Midwest flood demonstrates that a 5-day waiting 
period before flood insurance becomes effective is insuffi
cient for main stem flooding. In the Midwest flood, 13,310 
losses resulted in claims payments totaling $297 million. 
Over a third of these claims were for losses that occurred 
within 60 days of the purchase of the initial flood 
insurance policy for the property. If a 15-day waiting 
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period had been in effect for the Midwest flood, 1,828 
fewer claims would have qualified, and claims payments 
would have been $45 million less (Figure 9. I). If the 
waiting period had been 30 days, 3,390 fewer claims 
would have qualified, and claims payments would have 
been $82 million less. If the waiting period had been 60 
days, 4,588 fewer claims would have qualified, and claims 
payments would have been $105 million less.'" 

Most of these losses were for properties in downstream 
areas behind levees in Illinois and Missouri. Owners of 
these properties purchased flood insurance after watching 
upstream levees overtop and fail. In at least one instance, 
a community undertook a gallant floodfight not in 
expectation of protecting a school but rather to keep it 
from flooding until the 5-day waiting period had expired. 
The 5-day waiting period creates an incentive to purchase 
flood insurance coverage on watching upstream levees 
overtop and fail, and only when flooding is imminent. 
It is also inequitable for those policyholders who have 

Figure 9.1 NFIP Payments for 1993 Losses that Occurred Within IS Days of the Purchase of the Policy. 
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bought and maintained coverage for a period of years. If 
the practice became widespread, it could threaten the fiscal 
soundness of the National Flood Insurance Fund. One 
consequence of this flood is that some policyholders in the 
lower basin may drop their coverage in expectation of 
having time to purchase coverage based on flood forecast. 

Action 9.7: Increase the 5-day waiting 
period for flood insurance coverage to 
at least 15 days. 

MITIGATING FLOOD IMPACTS 
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The 5-day waiting period for flood insurance coverage is 
too short for main stem riverine flooding and should be 
increased to at least 15 days, At the closing on the sale of a 
property, coverage should continue to become effective 
immediately. A 15-day waiting period would introduce 
sufficient uncertainty to ensure that property owners did not 
purchase flood insurance only when flooding was imminent. 
Data from the Midwest flood alone would warrant a 30-day 
waiting period. FEMA should balance the benefits of a 30-
day waiting period against possible impacts on the 
marketing for flood insurance. 

IMPROVING THE FEDERAL CROP INSURANCE PROGRAM 

Multiple Peril Crop Insurance has been available to 
farmers for more than 50 years. There have been 
substantial changes in the program, however, during the 
intervening years. The Federal Crop Insurance Act of 
1980 (PL 96-365) was the last major overhaul of the way 
insurance is offered to farmers. The purpose of the 
legislation was to create an insurance program that was 
almost actuarially sound and had limited government 
financing and to completely replace ad hoc disaster 
payments." In the 1970s the existing policy for agricultur
al crop disaster assistance was expensive and encouraged 
production in high-risk areas. 12 However, the results of the 
1980 reform were disappointing. The program suffered 
from poor actuarial performance and limited participation, 
and failed to eliminate federal crop disaster assistance. In 
fact, disaster payments exceeded $6.9 billion from 1980 to 
1989." The current insurance program subsidizes the 
transfer of risk from farmers to the government rather than 
being an efficient risk-sharing mechanism." 

The Administration has proposed to reform the Federal 
Crop Insurance Program as a result of these longstanding 
problems and as a direct response to problems experienced 
by farmers in 1993 who had crop insurance and were 
flooded. The Administration's Federal Crop Insurance 
Reform Act was submitted to Congress in March 1994 by 

the Secretary of Agriculture. The Act contains several 
features that promise to improve the crop insurance 
program as a risk-sharing mechanism. It also proposes to 
repeal standing disaster assistance authority and require 
that crop insurance coverage be linked to obtaining farm 
program benefits and FmHA loans. 

Data on participation in the current program by floodplain 
farmers are not available. Discussions with floodplain 
residents indicate that few farmers choose to participate in 
the crop insurance program because they consider the 75 
percent maximum coverage too low, flooding is relatively 
rare, and disaster assistance is available that almost equals 
the insurance indemnity. Drought is the primary natural 
peril for which farmers make claims, and floodplain 
farmers are less at risk for the effects of drought than 
upland farmers. On average, floods represent only 2 
percent of the FCIC insurance payments." 

Action 9 .8: The Administration should 
continue to support reform of Federal Crop 
bisurance that limits crop disaster assistance 
payments, increases participation, and makes 
the program more actuarially sound. 
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The Review Committee supports the current initiatives by 
the Administration to pass the Federal Crop Insurance 
Reform Act of 1994. It is proposed that FCIC modify its 
process to make crop insurance actuarially sound. 
Insurance participation will be increased if coverage is a 
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Chapter 10 

A NEW APPROACH FOR THE UPPER 
MISSISSIPPI RIVER BASIN 

... we need a comprehensive strategy to substitute for what has been the piece-by-piece 
building of our levee system in the Upper Mississippi. The River is a single system. Actions 

in one place to keep water out mean that pressure elsewhere along the system increases, 
often with adverse effects on other communities ... 

Earlier chapters of this report have suggested a new 
approach for floodplain management, including collaborative 
planning by all stakeholders, i.e. local, tribal state, and 
federal governments, businesses, and the people who occupy 
floodplains either through choice or happenstance. The 
Review Committee has addressed floodplain management 

Richard Gephardt 
House Majority Leader 

October 1993 

issues from both a national perspective and as they apply to 
the flood-affected nine-state area. This chapter, in response 
to the Committee's charge, considers the current state of the 
upper Mississippi River Basin, considers improvements to 
the present situation, and suggests ways to apply new 
approach to those improvements. 

DEALING WITH THE RIVER SYSTEM AS A WHOLE 

The upper Mississippi River Basin is affected by a 
complex of independently managed federal programs for 
navigation and flood damage reduction, water quality 
improvement, natural resources protection and 
enhancement, and agricultural production. To coordinate 
and sustain water resources development consistent with 
national floodplain management goals, these programs 
need to be integrated using existing or modified institu· 
tional arrangements among federal, state, tribal, and local 
agencies. The federal sector, however, must first set an 
example by coordinating programs across its agencies. 

Currently no single entity has federal or federal-state 
oversight responsibility for the range of activities within 
the upper Mississippi River basin, or for ensuring that 
funding and performance among programs are commensu• 
rate with national goals. The Review Committee found no 
single hydraulic or hydrologic model and no system-wide 
flood reduction strategy or ecosystem management 
strategy within the basin. Linkage exists among system 
components, but separate federal agencies deal with 
component problems independently. With the demise of 
the river basin planning institution embodied in the Water 
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Resources Planning Act of 1965 (PL 89-80), the 
coordinated basin-scale approach lost prominence in 
American water resources planning in favor of more generic 
and site-specific solutions. 1 This state of affairs exists 
despite the tenets of the P&G and the NEPA that call for 
direct, indirect, and cumulative impact analyses and 
integration of regional federal actions. The situation is 
exemplified by the number of separate activities currently 

underway in the basin, such as the Missouri River Master 
Manual Review and Update Study, the Upper Mississippi 
River-Illinois Waterway Navigation Study, the Upper 
Mississippi River Basin Floodplain Management 
Assessment, the Missouri River Mitigation Project, the 
Upper Mississippi River Environmental Management 
Program, and many USACE studies directed at improving 
or building individual levee projects in the basin. 

REDUCING THE VULNERABILITY OF THOSE IN THE FLOODPLAIN 

Three situations made evident by the 1993 flood point to 
the need for reducing the vulnerability of those in the 
floodplain of the upper Mississippi River Basin. First is 
the hazard of being in the floodplain. The 1993 flood was 
a major natural event but floods of even greater magnitude 
or over a larger area could occur any time. USGS staff 
reported to the Review Committee that only 30 percent of 
the streamgaging stations in the flood-affected area 
recorded discharges having greater than a I 0-year 
recurrence interval and less than one in ten recorded 
flowrates greater than that of the 100-year flood. Another 
factor to consider is the presence of the New Madrid Fault, 
which has potential to create seismic damage to structures 
over an area encompassing many of the 1993 flood
affected states. This points to the need for multi-hazard 
planning in known hazard zones. Second, the federal 
government is being asked to restore much of the pre-flood 
structural system on an individual project basis without 
knowledge of system-wide benefits or costs. Structures, 
lives, and livelihoods will remain vulnerable to damage 
even with complete restoration of levees and despite 
buyouts and relocations. Third, the flood-related, 
landscape-shaping processes witnessed in the 1993 flood 
will recur, and these processes will help define compatible 
uses of the floodplain. Some areas will remain more 
inherently risky to occupy or develop than other areas. 

Current Approaches To Flood 
Damage Reduction 

Development of flood damage reduction strategies in the 
upper Mississippi River Basin contrasts sharply with that 
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in the lower basin. From the mouth of the Ohio River 
downstream almost to the Gulf of Mexico, the nation has 
an integrated system of federally planned, designed, 
constructed, and maintained facilities. The system includes 
main stem and tributary levees, floodway bypasses, interior 
drainage pumping stations and flood storage dams. In the 
upper Mississippi River Basin, most flood damage 
reduction facilities were not constructed in accordance 
with any system plan but were developed on a project 
basis by a host of individuals, drainage and levee districts, 
and the federal government. 

Major tributary and main stem flood storage reservoirs in 
the Missouri River Basin were developed by the USACE 
and the Bureau of Reclamation as part of the Pick-Sloan 
Plan (Chapter 2). However, the systematic approach for 
building main stem levees offered by the Pick-Sloan was 
never fully implemented. Many levees were constructed 
by local owners without consideration of the Plan's 
provision to set levees sufficiently back from the riverbank 
to retain the floodplain's capacity to convey floods. The 
result is a collection of federal and non-federal facilities of 
greatly varying structural integrity, providing widely 
varying levels of protection for similar land uses, and 
placed, in some cases, upon the floodplain without full 
regard to their impacts on the river upstream, across or 
downstream. Some levees were sited without adequate 
consideration of physiographic features, the forces the 
river itself imposes upon them during flood, or their 
riparian environment. For most of the past 60 years, con
struction of structural measures was the primary method 
chosen for flood damage reduction. Under the new 
approach, nonstructural measures, consideration of 
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basin-wide hydrologic and river hydraulic processes and 
ecosystem functions would weigh heavily in project 
planning and design. Structural flood damage reduction 
projects have been built throughout the upper Mississippi 
River Basin. These projects should be reviewed and in
depth consideration given to modifications that will achieve 
floodplain management goals. 

Levees 

By some counts, over 8,000 miles of levees of various 
descriptions exist in the upper Mississippi River Basin 
(Chapter 2). They represent a mix of age, ownership, size, 
purpose, and quality. Most levees, other than those 
connected with the navigation system, have their origins in 
effort by communities, individuals, and groups to protect 
their land from flooding. They date back, in many cases, to 
early settlement. Since passage of the 1936 Flood Control 
Act, many levees have been upgraded or replaced by federal 
construction and are maintained by local owners or 
sponsors. Others, built and maintained by local owners, are 
eligible for post-flood emergency repair under the USACE 
PL 84-99 program. Eligibility for inclusion in the USACE 
program requires that a levee be a primary one that provides 
an adequate level of protection, that it be sponsored by a 
public entity, that the sponsor maintain the levee to a 
standard established by USACE, and that the cost of any 
levee repair be shared: 20 percent by the local sponsor and 
80 percent by the federal government. Local sponsors also 
provide all lands, easements, and rights-of-way needed for 
repairs. Levees not in the USACE program tend to be 
smaller, single-owner structures of those publicly sponsored 
levees whose sponsors did not desire to maintain them to 
USACE standards. 

These levees constructed by different agencies and 
individuals at various times and under various times and 
under various programs, have very few common character
istics. Their physical composition varies by reach of the 
river. Some are on the riverbank while others are set back 
appropriately to permit flood flow conveyance. Many of 
those built in areas subject to swift currents during floods or 
over formerly active channels are destined to fail again and 
again. Most non-federal levees were built without any 

substantive understanding about impacts on river hydraulics 
and the riparian environment. Many of the federal levees 
were built prior to the availability of river hydraulic models 
and geologic maps that could provide such needed 
information. In some cases flows have increased for the 
same meteorological conditions because of upstream 
development. Determination of the level of protection 
provided by a levee is an important piece of information 
frequently difficult to obtain. 

Natural Resources 

From the ecosystem perspective, current flood-reduction 
strategies have direct effects on the floodplain resources and 
functions at locations where they were implemented, and 
indirect effects elsewhere in the system (Chapter 2). The 
lower Mississippi River currently is receiving hydrologic 
restoration through installation of water control structures in 
selected interior areas. The upper Mississippi River is 
receiving ecosystem restoration attention through the 
Environmental Management Program. The Missouri River, 
however, remains one of the most highly impacted and least 
attended floodplain ecosystems. The watersheds of those 
floodplains receive varied attention through federal 
programs. 

The assemblage of levees described in the preceding section 
may be considered a metaphor for natural resource 
management on these rivers. System-wide, coordinated, 
and integrated management of the Mississippi River 
ecosystem is not currently a defined objective of any 
agency, nor is such an approach a part of agency 
operational plans at the regional or local levels.' The 
Review Committee has found this to be a case with the 
Missouri River as well. Although several federal agencies 
have complementary goals and the NEPA establishes a 
common environmental goal for all federal agencies. no 
single agency serves as the necessary focal point for 
ecosystem protection needs in ongoing water management 
decisions.i Separate government programs address land 
use, nonpoint source pollution, major point sources of 
pollution, wetlands, and a host of other environmental 
concerns. Failure to integrate such programs makes it 
difficult for land and water managers to achieve their goals: 
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System Integration 

It is now recognized that the combination of existing 
levees requires a systematic hydrologic and hydraulic 
analysis to determine flood-damage reduction efficiency. 
Federal agencies must become partners in conducting a 
system analysis of basin hydrology, hydraulics, and overall 
ecosystem condition. Future decisions regarding federal, 
state, and local investments will require assessment of the 
following: 

• Impacts that levees may create as physical 
factors having hydraulic and ecological consequence, 

• Effects of river regulation as a hydraulic and 
hydrologic factor having ecological and flood consequences, 

• Effects of watershed condition as a hydrologic 
factor having ecologic and flood consequences, and 

• Impacts of physical and hydrologic characteris
tics on economic productivity and of government policies as 
incentives or disincentives on decisions to develop the 
floodplain. 

Detailed analysis of system hydrology and hydraulics will 
result in the means to evaluate levees for a variety of 
factors, such as current protection level, flood insurance, 
rate mapping, habitat restoration, flood storage and/or 
conveyance, and design modification to achieve any 
combination of objectives. At the same time, an ecological 
inventory and analysis of species-habitat relationships will 
provide a sound basis for cooperative decisions regarding 
river regulation, land acquisition, watershed planning, 
flood damage reduction, and mitigation activities. The 
assessment of economic productivity and effects of 
government policies will determine tradeoffs inherent in 
watershed planning choices. Many operational and admin
istrative efficiencies should be realized subsequent to 
completion of system-wide analyses. 

Administrative integration 

To organize ongoing activities. the Review Committee sees 
the need for two levels of activity: 
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• A strategic level that will result in development 
of comprehensive plans for water and related land resource 
development. This strategy is embodied in the authorities of 
the basin commissions established under Title II of PL 89-
80; 

• An operational level such as that of the 
Mississippi River Commission, but with an expanded focus 
to include stewardship of the ecosystem that supports 
current and desired levels of development. 

At the strategic level, utilization of a regional institutional 
framework for comprehensive planning was exemplified by 
the Upper Mississippi River Basin Commission 
(UMRBC). The UMRBC prepared a Comprehensive 
Master Plan for Management of the upper Mississippi 
River system in response to Section IO I of the Inland 
Waterways Authorization Act of 1978 (PL 95-502). 
Termination of the UMRBC and five other basin 
commissions by EO 12319 in 1981 complicated imple
mentation of the master plan, which represented a success
fully integrated federal-state-local planning effort with 
substantial public input. PL 99-88 and PL 99-662 
ultimately authorized implementation of portions of the 
master plan, one element of which is the Environmental 
Management Program. This requires federal and state 
agency input to the USACE through the Upper Mississippi 
River Basin Association (UMRBA) is basically a policy 
research and coordination forum for the upper Mississippi 
River basin states. Because the UMRBA is a state 
initiative, the federal government has no voice in planning 
activities. 

Action 10.1: Establish upper Mississippi 
and Missouri basin commissions with a charge 
to coordinate d,evelopment and maintenance of 
comprehensive water resources management 
plans to include, among other purposes, 
ecosystem management, flood damage 
reduction, and navigation. 

Reestablishment of the basin commissions will help 
decisionmakers reach fully coordinated floodplain 
management decisions within the larger context of 
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basin-level water resources planning and goals. Through 
minimal staffing with qualified leadership, the basin 
commission format, authority, and funding mechanisms 
provided by PL 89-80 will stimulate non-federal attention to 
timely completion, update, and implementation of multiple
use plans (Figure 10.1 ). The Review Committee considers 
basin commissions to be a necessary link between federal 
and state agencies and a coordination forum for implement
ing national policy. The basin commission structure is 
described in detail in Appendix I. 

At the operational level, an institutional framework is 
currently in place to effect operational modifications of 
flood damage reduction and navigation facilities throughout 
the basin. The foundation of this framework is the technical 
capability on water resources found within the USACE. 
Beyond this technical capability, Congress provided for 
detailed project planning and implementation oversight on 
the Mississippi River by establishing the Mississippi River 
Commission (MRC) in 1879. The MRC Act authorized the 
Commission to extend its activities "between the Head of 
Passes near its mouth to it (Mississippi River) headwaters." 
Until the late 1920s the MRC was based in Saint Louis, 
Missouri, and was active in mapping the entire river. In 
1928 the current Mississippi River and Tributaries (MR&T) 
project was authorized for the lower Mississippi River basin 
as a result of the devastating 1927 flood. Since then the 
MRC, which relocated to Vicksburg, Mississippi, has 
focused on the MR&T project, though it did continue to 
build levees in the upper Mississippi River Basin as far 
north as Rock Island, Illinois, until the early 1950s. For 
more than 60 years the MRC has focused attention on the 
MR&T project, but its authority still extends to the 
Mississippi River headwaters. The MRC reports program 
performance directly to the USACE Chief of Engineers and 
the White House. No similar framework or technical 
foundation is in place within one agency or between 
agencies responsible for natural resource protection or 
management within the upper Mississippi River basin. Of 
major importance, no direct connection exists between 
natural resource management and management of the river 
and floodplain for other uses. 

Action 10.2: The Administration should 
expa,rd the mission of the MississipP_i ~iv~r . 
Commission to include the upper M1ss1ss1pp1 
and Missouri rivers. Further, to recognize 
ecosystem ma11agement as a co-equal federal 
interest with flood damage reduction a11d 
navigation, the Administration shou_ld_request 
legislative change to expand comnusswn 
membership to include the DOI. 

The Review Committee heard from a number of groups 
who expressed a desire for establishment of a coordinating 
body. Conversely many groups have expressed concern 
over this recommendation. Both pro and con positions are 
based on perceptions of the MRC and past action under 
MRC oversight, primarily the MR&T project. To many the 
MRC has been synonymous with big levees, uniform main 
stem river protection, and loss of habitat. The MR&T 
project began its 70-year development with a structural . 
focus on navigation and a uniform level of flood protection 
on the main stem Mississippi River. In furtherance of 
national goals, the MR&T project supported development 
of agriculture. Environmental resources and natural 
floodplain functions were foregone. Over the last 20 years, 
in response to a shift in national goals toward environmen
tal quality, the MRC has been adjusting the MR&T project 
to provide habitat restoration and environmental 
enhancement. 

The expanded commission will provide for detailed 
planning and execution oversight of water resources 
development project, and it will assure appropriate fiscal 
attention to programs necessary for achievement of national 
floodplain management goals. The USACE Chief of 
Engineers and the Secretary of the Interior will receive 
annual commission reports on the performance of 
navigation, flood damage reduction, and ecosystem 
management projects. Because of the direct relationship 
between basin hydrology, river hydraulics, and floodplain 
ecosystem function, expanded membership of the 
commission will ensure coordination between 
multiple-use interests. The principal utility of the MRC 
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Figure 10.1 Proposed Institutional Framework 
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model is accountability. It is anticipated that multiple 
program integration and performance will be assured by 
assigning responsibility to a single entity, which answers 
directly to the public and the Administration. DOI 
membership is provided to ensure that its programs for 
ecosystem stewardship are fully integrated with other 
activities under MRC oversight. Because of the 

ED(.'UflOII 

- 0rp11h.11Uoul COll~rol 

coord1nai:1• 

interrelationship of missions and responsibilities involving 
water resources, transportation, and emergency prepared
ness, the MRC advisor group membership must also 
include the DOT, FEMA, USDA, and EPA. Current and 
expanded river commission function and structure are 
suggested in Appendix I. 

COORDINATION OF LEVEE ACTIVITY 

At the same time that the Administration is considering 
long-term floodplain management objectives, the federal 
government has appropriated funds for the repair of many 
levees damaged by the 1993 flood. The actions proposed 
subsequently in this chapter and elsewhere in the report 
are not directed at stopping ongoing authorized activities 
but are presented to provide necessary integration among 
federal programs. Federal and state oversight over 
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non-federally constructed levees is diffuse. Several states 
regulate construction in floodplains, but many do not. The 
situation is further exacerbated by the potential for future 
flow increases that could occur if development continues 
upstream and the uncertainty about changes that may 
occur in long term weather patterns. Without a systematic 
approach, a variety of levee problems will continue. 
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Action 10.3: Assign responsibility for 
development of an Upper Mississippi River and 
Tributaries (UMR& T) system plan and for a 
major maintenance a11d rehabilitation program 
for federally related levees to an expanded 
Mississippi River Commission, operating under 
the USACE. 

The objective of developing the UMR&T system plan is to 
determine how best to integrate existing facilities in the 
upper Mississippi River Basin into an efficiently 
functioning flood damage reduction system that is 
compatible with floodplain ecosystem function. A 
component of the plan would incorporate all eligible levees 
in the upper Mississippi River basin into a program to 
ensure their long-term functional integrity for flood damage 
reduction and to improve ecosystem function. The · 
functional integrity objective would be accomplished 
through a federal-state-local cost-shared program of 
systematic major maintenance and major rehabilitation. 
Routine maintenance and repair would continue to be a 
state-local responsibility. The ecosystem function 
restoration objective would be met by such measures as 
installation of water control structures in the levees to allow 
connection of the river with floodplain wetlands and former 
channels during non-floodplain wetlands and former 
channels during non-flood periods. These facilities would 
also be used to control flooding of areas behind levees when 
overtopping is imminent to avoid a levee breach and the 
consequence of catastrophic flooding. Involvement in the 
program by levee sponsors would be voluntary. 

Development of such a plan will require a survey to 
evaluate and identify all levees on the main stems of the 
Mississippi, Missouri, and the Illinois rivers, for program 
eligibility and/or design criteria. The survey will include 
tie-back or flank levees on tributaries and those tributary 
levees currently in the USACE PL 84-89 program. During 
this survey, information can be gathered to form a 
foundation for systematic analysis of each levee under the 
objectives of system floodplain management and flood 
damage reduction. 

The USACE is currently engaged in completing repairs to 
hundreds of levees under its PL 84-89 program. In addition 
the Congress has charge the USACE with completion of a 

Floodplain Management Assessment of the upper 
Mississippi River Basin by the spring of 1995.' This 
ongoing activity could, with congressional approval, be 
redirected in scope to take advantage of information 
gathered during the post-flood recovery and reconstruction 
process. 

Action 10.4: Seek approval from the 
Congress to redirect the USACE Floodplain 
Management Assessment of the upper 
Mississippi River Basin to development of an 
UMR& T systems plan. Place this assessment 
under the Mississippi River Commission 
operating under USACE. 

The refocused study would assess the condition of presently 
existing levees and would develop a general plan for basin 
flood damage reduction, including structural and nonstruc
tural measures. Development of a flood damage reduction 
strategy should be collaborative and conducted using the 
revised P&G and the NEPA process to ensure full participa
tion of affected and interested parties in floodplain 
management. The systemic approach will necessarily 
involve consideration of the upper Mississippi River Basin 
and the basin of its principal tributary, the Missouri River, 
as individual and aggregate watersheds with both unique 
and common human uses and ecosystem functions. 
Representatives of the USDA, FEMA, DOI, and EPA 
should participate on the study team because of their 
agency missions in watershed management, floodplain 
regulation, natural resources stewardship, and water quality 
protection. 

Action 10.5: Following completion of the 
survey, seek authorization from the Congress to 
establish the UMR& T project. 

Authorization of the UMR&T project is needed to assign 
responsibility to the USACE to develop and execute the 
federal program of major maintenance and major rehabilita
tion (MM&MR) of those levees found to be eligible for 
inclusion. The UMR&T project would be identified as a 
separate line item in the USACE budget and would be 
funded by annual appropriation.• Under the MM&MR 
program, the USACE would be responsible for major 
maintenance and major rehabilitation of levees that are 
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determined by the USACE to be eligible for the federal 
program. Major maintenance includes such activities as 
levee survey and setbacks; repair of levee slides, culverts 
and floodwalls; slope paving; and major erosion 
protection. The FY 94 MRC budget for repair of 1,600 
miles of main stem levees in the MR&T projects is $4.9 
million. Although by comparison the total length of levees 
in the UMR&T project would be greater, they are smaller 
in size and the river depths and velocities are lower. Thus 
the annual cost of major maintenance for the proposed 
UMR&T project is expected to be the same order of 
magnitude as for the MR&T project. The cost of major 
rehabilitation is one of either pay now or pay later; money 
not spent in a systematic way to rehabilitate aging levee 
drainage pumping facilities, culverts, gate structures and 
like facilities will be spent making emergency repairs 
during and after floods. The federal cost of repairing 
levees in the upper Mississippi River Basin that were 
damaged during the 1993 flood is expected to amount to 
$300 million. 

To be eligible for inclusion in the MM&MR program, 
levees would have to be of such construction as to meet 
the USACE engineering standards for structural integrity 
and for proper siting, and they would have to be in good 
standing in the current USACE PL 84-99 program (or be 
working toward that end under the 1993 flood-recovery 
effort). Local levee sponsors would include the states as 
co-sponsors, and would have to be a part of a community 
enrolled in the NFIP, agree to obtain structure and crop 
insurance (in the amended program), limit floodfighting, 
and participate in environmental enhancement activities. 
For details of the MM&MR program, see Appendix H. 

Role of the States 

Levees not currently eligible for emergency repair under 
the PL 84-99 program, and thus not eligible for the 
UMR&T project, should be regulated by the states when 
changes are made for either repair, rehabilitation, 
realignment, or improvement. Future inclusion of a levee 
in the PL 84-89 program would require, in addition to 
meeting current USACE eligibility criteria, acknowledge
ment by the state that the levee is publicly sponsored, does 
not cause adverse river hydraulic conditions elsewhere, 
and provides an appropriate level of protection. A levee 
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that subsequently becomes eligible for the PL 84-89 
program would require congressional authorization to 
become eligible for inclusion in the UMR&T project. 
Levee sponsors and owners who choose not to participate 
in the PL 84-89 program and those ineligible for participa
tion will not receive federal assistance for repair of 
damaged levees. This may not preclude assistance under 
the USDA Emergency Watershed Program. 

As discussed elsewhere in this report, not all states in the 
upper Mississippi River Basin have a permit program 
whereby either proposed or existing levees are reviewed 
for compliance with state-established standards for design, 
construction, maintenance, and repair. Few if any control 
either the decision about where levees are placed relative 
to the river channel or whether a particular levee should be 
protected from overtopping (floodfought) during a flood, 
although such actions can have hydraulic and environmen
tal consequence elsewhere. The Review Committee found 
that some states have little or no involvement in the 
processes associated with federal levee programs since 
federal agencies generally deal directly with levee districts. 
Given these circumstances and the number of levees 
damaged in the flood of 1993, it is clear that there is need 
for greater involvement of the states in the design, con
struction, maintenance, and repair of levees. 

Recommendation 10.1: Where they do 
not already do so, states should assume respon
sibility for regulating levee-related activities 
such as levee location, alignment, design, con
struction, upgrade, maintenance, repair, and 
jloodjighting. 

This is not a call for levee construction but for state 
oversight of levees to assure their structural integrity and 
that actions in one location along the river do not create 
adverse impacts elsewhere. 

Using current technology, the states have the capability to 
assure that existing levees are properly located and aligned 
to avoid or minimize hydraulic impacts and to avoid high 
energy, damage-prone locations on rivers. Using a levee 
permit program, states could also assure that the 
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embankment and foundation conditions meet engineering 
and environmental standards, that the level of protection 
afforded is commensurate with land use, that maintenance 

ECOSYSTEMS NEEDS 

Although federal and state agencies recently have 
articulated general policies regarding pursuit of ecosystem 
management, they need a coordinated, multi-agency, 
ecosystem-based plan upon which to base water resource 
and floodplain management decisions. Pursuit of 
watershed planning requires a single hydrologic/hydraulic 
model. It also requires development of a natural resource 
baseline against which agencies can develop and 
implement appropriate maintenance or restoration plans 
within their areas of jurisdiction or expertise. 

Ecosystem planning strives to protect or restore the 
function, structure, and species composition of an 
ecosystem, recognizing that all components are interrelat
ed. The Review Committee recognizes that agriculture is 
the dominant land use in the upper Mississippi River 
Basin. Ecosystem planning, therefore, will necessarily 
include agriculture and forestry as vital contributing 
elements to ecosystem function and values. The FWS 
recognizes that the initial step to ecosystem planning is the 
identification of natural resource needs.' Information on 
the distribution, abundance, and ecological relationships of 
species and a comprehensive inventory and classification 
of ecosystems are fundamental nationwide needs.' Such 
information is largely incomplete for the upper Mississippi 
River Basin', and the Review Committee found that 
funding and support for the effort have been lacking. 
Ecosystem information is critical for setting resource 
objectives, examining alternatives within multiple-use 
planning, and implementing solutions. Additional uses of 
this information include scientifically sound input to 
ongoing flood damage reduction, navigation, private lands, 
water quality, and watershed programs of other agencies. 

and repair are performed to assure structural integrity, and 
that floodfighting is limited to areas deemed critical by 
the state. 

Action 10.6: DOI should complete an 
ecological needs investigation of the upper 
Mississippi River Basin and provide a report to 
the Administration within 30 months. 

The ecological needs investigation would be collaborative 
between government agencies and private groups. It 
would incorporate information from the NBS, under the 
Long Term Resource Monitoring Program, the USACE, 
the USDA National Resource Inventory, and the Review 
Committee's Scientific Assessment and Strategy Team. An 
interim report will be necessary to assist activities 
described subsequently for Action 10.9. This interim 
report should be completed prior to August I 995. The 
final report would provide the necessary focal point from 
which government agencies could develop coordinated 
management strategies that reflect true resource needs, 
measure response to those strategies, and refine further 
research needs. 

Ecosystems components have value for national trust 
resources such as migratory birds, wetlands, and interjuris
dictional fisheries. It is anticipated that the investigation 
will identify missing components and contribute to under
standing the mechanisms that move organisms toward 
endangered species candidacy. It also will assist avoidance 
of development conflicts resulting from endangered 
species listing. 

Action 10.7: Provide an early report in the 
USACE Upper Mississippi River - Illinois 
Waterway Navigation Study of environmental 
enhancement opportunities in the upper 
Mississippi River. 
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COMMERCIAL NAVIGATION AND RECREATIONAL USE OF THE 
UPPER MISSISSIPPI RIVER 

The upper Mississippi River 9-foot depth navigation project provides a wide range 
of recreational uses (from hunting, fishing, boating, and swimming, to sightseeing). Such 
recreational use supported over $1.2 billion in national economic benefits in 1990 (1990 
price levels) and over 18,000 jobs. Boating (33.2%), fishing (28.8%), and sightseeing 
(15.8%) were the most popular activities. Visits included 62.7% to developed areas, 26.3% 
to marina slips, 7.0% to sightseeing areas, and 4.0% to permitted docks. Management of 
the project for commercial navigation produces some impacts on their natural and recre
ational resources, including conflicts between recreational and commercial use of the locks. 

Using information generated during the DOI ecological 
need investigation, the USACE should develop a report 
detailing the relationship of its ongoing operation and 
maintenance activities as well as those of new navigation 
construction alternatives to ecological needs identified by 
the DOI. Because the Review Committee recognizes the 
value of identifying and acting on environmental 
enhancement opportunities as soon as possible, it is 
imperative that the USACE establish this report as a 
milestone in the overall schedule for the Navigation Study. 
The milestone will be based on the DOI investigation. The 
Review Committee recognises that the DOI investigation 
will be collaborative with the USACE and that establish
ment of the milestone will not affect the overall schedule 
for the Navigation Study. 

A potential opportunity to enhance upper Mississippi River 
resources exists through alteration of dam-regulation 
operations (at-dam vs. mid-pool hinge control points) on 
some headwater pools at the USACE navigation dams.10 

With little or no impact to navigation, habitat benefits may 
be gained by alternately drying and inundating areas 
adjacent to the main channel between a navigation pool 
midpoint and the dam. 
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Action 10.8: Provide a report on the 
ecological effects of relocating navigation pool 
control points under the USACE Navigation 
Study. 

A complete evaluation of navigation dam operations should 
be conducted under the ongoing USACE Navigation Study 
to determine if moving navigation pool control points from 
mid-pool to the dam is feasible and would produce 
significant benefits. Currently a similar interagency investi
gation is underway for Lock and Dam 25 on the upper 
Mississippi River. The Review Committee endorses this 
effort and would support expansion of the investigation, as 
necessary, to other facilities. If feasible from the 
standpoints of navigation and the acquisition of needed 
lands, and if benefits are significant, modification of water 
control plans should be implemented. 

The Environmental Management Program (EMP) on the 
upper Mississippi River includes a major habitat rehabilita
tion component. Land acquisition, however, has not been 
utilized in alternative development, as a point of 
Administration policy. This has hampered habitat 
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rehabilitation efforts along the Illinois and middle 
Mississippi rivers, where few federal lands occur, even 
though these are the reaches in most need of rehabilitation. 

Recommendation 10.2: The USACE 
should consider land acquisition as an 
alternative during planning and design of 
habitat rehabilitation and enhancement projects 
under the Upper Mississippi River 
Environmental Management Program. 

This change would improve the effectiveness of the 
program, and could help to meet both environmental and 
flood flow attenuation needs. The Review Committee 
supports the efforts of state and federal EMP partner 
agencies in their pursuit of additional appropriations to 
support EMP land acquisition. 

The upper Mississipps River Basin should be used as a 
demonstration ecosystem study area under the current 
National Performance Review's (NPR) "Reinventing 
Environmental Management" action item (Env 02 Develop 
Cross-Agency Ecosystem Planning and Management). 1' 

The study should be undertaken by the FWS to take 
advantage of other ongoing initatives in the Missouri and 
Mississippi river basins, as well as the information obtained 
through Action 10.6. 

ENDNOTES 

Action 10.9: The Administration 
Interagency Ecosystem Management Task Force 
should select an Ecosystem Management 
Demonstration Project within the upper 
Mississippi River Basin, and establish a cross
agency ecosystem management team under DOI 
to develop plans and budgets for the project. 

Cross-agency partnerships have already been forged on the 
upper Mississippi and Missouri rivers through a variety of 
coordination mechanisms. Given the existence of these 
coordination groups, attainment of the NPR goal of August 
1995 for completion of initial ecosystem management plans 
is possible. Expanding existing partnerships to develop 
measurable objectives for protection of existing resources 
and restoration of missing system components will require 
selection of one federal agency to serve in a lead capacity. 
While agency priority and budget adjustments will be 
necessary, this action is seen largely as a focused coordina
tion effort and is not intended to represent a significant 
impact to the federal budget. Over time this coordination 
should result in elimination of duplicative efforts and their 
costs. DOI representation on the MRC will assure 
integration of the Demonstration Project with other MRC 
activities. 
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Chapter 11 

USINGSCffiNCEANDTECHNOLOGYTO 
GATHER AND DISSEMINATE CRITICAL 
WATER RESOURCE INFORMATION 

Policy decisions are being made in a data vacuum. Yet we are now in an era when the 
ability to collect and use field data has been greatly augmented by satellite and computer 
based technologies. There is an immediate need to provide a comprehensive inventory of 

damaged buildings, damaged infrastructure, impacted lands, and natural areas for 
conservation and restoration. 

Science and technology can be utilized to improve the 
gathering and dissemination of infonnation critical to water 
resources management. Floodplain managers need easy 
access to information about natural and manmade physical 
features, cultural resources, living resources, climatology,. 
and hydrology of the basins in which they operate. In some 
flood-related areas, however, the social and physical 
sciences have knowledge gaps that require research. 

A COMMON DATABASE 

Vice President Gore's National Performance Review 
(NPR) contains recommendations regarding the use of 
information technology to create a government that works 
better and costs less. The NPR advocates creation of a 
national spatial data infrastructure that would establish 
standards for data collection and cataloging and create a 
clearinghouse for finding, accessing, and sharing spatial 
data, in addition to addressing related issues. 

As indicated in the NPR report, "Data collection is 
duplicated at the federal, state; local, and private levels for 

Association of State Floodplain Managers 
Testimony before Congress, October 27, 1993 

Recommendations to improve basic knowledge and provide 
technical services required for floodplain management were 
made in 1966 in House Document 465, A Unified National 
Program for Managing Flood losses.' At that time, some of 
the recommendations were unrealistic. In 1994, however, 
advances in science and technology now make many of 
them possible. 

different purposes. Moreover, different entities are often 
unaware that much-needed data have already been 
acquired by another party. Even when specific spatial data 
are knownto exist, non-standardized collection procedures 
and lack of easy access often restrict their use." 1 

The most difficult task for the Review Committee was 
compiling useful data regarding the upper Mississippi 
River Basin. Basic information such as the amount of 
damages from the 1993 floods and the amount of 
expenditures related to disaster response and recovery 
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were not readily available, nor easily obtainable. Data 
assembled from a variety of sources were difficult to use 
because they were neither spatially referenced nor were 
tbey in compatible formats or structures. Precise answers to 
many questions were difficult, if not impossible, to obtain. 
For example: How many structures are in l 00-year 
floodplains along the Mississippi and Missouri rivers? How 
many structures were affected by the flood? Where were 
levees located and what level of protection did they 
provide? How many people applied for assistance in a 
given county or community? Where is critical infrastruc
ture located with respect to the floodplains? What is the 
expected flood crest, given a certain flow in the river? 
During a floodfight, the availability of such information is 
key to decisiorunaking. Other data, such as the boundaries 
of the 100-year floodplain, were not in digital format and 
had to be digitized. Neither the public nor the nonprofit 
sectors uniformly apply Federal Information Processing 
Standards (FIPS) in collecting pre-disaster, response, or 
recovery data. 

The SAST gathered information and geographically 
referenced data regarding the physical and environmental 
characteristics of the basin. The team collected several 
hundred gigabytes of information with the help of states, 
local communities, and federal agencies. The nation needs 

BUILDING ON THE DATABASE 

Advances in science and technology enable improvements 
to be made in data acquisition, hydrologic and hydraulic 
analysis, flood forecasting, and mapping. 

National Inventory of Structures 

The Review Committee was unable to obtain definitive 
numbers on how many structures were impacted in the 
Midwest Flood of 1993. Estimates ranged from 55,000 to 
100,000 structures. It was also difficult to estimate the 
level ofNFIP market penetration without time- and labor
intensive studies. These are two tasks that could easily be 
accomplished if a national inventory of structures existed. 
Nationwide, there is no authoritative estimate of the 
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to continue maintaining and sharing the results of this effort 
with all entities having an interest in the upper Mississippi 
River Basin and to develop this database as a prototype for 
other future regional efforts. The USGS would be an 
appropriate lead agency to achieve this. 

Action 11.1: The USGS should establish a 
federal clearinghouse for data gathered during 
preparation of the Review Committee report. 

To manage floodplains, mitigate flood damages, and 
respond to and recover from a disaster, analysts and 
decisionmakers require easy access to basic data to audit 
disaster expenditures, identify loss concentrations, and 
formulate new preparedness and mitigation strategies. The 
USGS, in coordination with the Federal Geographic Data 
Committee, should take the lead in establishing a federal 
clearinghouse consistent with that outlined in the NPR for 
accessing and updating data acquired and developed for the 
flood-affected 9-state region in the Midwest. The SAST 
effort demonstrates the benefits of leveraging science and 
tech11ology. The nation should share its findings with states, 
communities, and all interests in the upper Mississippi 
River Basin. Consideration should be given to the estab
lishment of a multiagency committee to assist present and 
future users of the data. 

number of structures exposed to floods and other natural 
hazards. As a result, floodplain and emergency 
management decisions are often made based on inadequate 
information. This results in inappropriate allocation of 
resources. 

Action 11.2: FEMA should investigate the 
costs and feasibility of completing a national 
inventory of jloodprone structures. 

A national inventory of floodprone structures should be 
performed by FEMA through the states and tribes to 
determine the number, location, building type, and 
functional uses of structures in floodplains. Technology 
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certainly makes such an inventory feasible. These data and 
the risk analysis that would become possible for the first 
time could allow the nation to focus mitigation and pre
disaster planning at specific areas of high risk. At the same 
lime, funding for these activities could be targeted and 
adjusted in relation to the degree of exposure to the relative 
risk. In the event of a disaster, an immediate assessment of 
response needs would be available in summary format. 
This information would also enable targeting specific 
addresses lo inform residents of the flood risk and the avail
ability of insurance. Other potential users of such a 
database are communities, lenders, planners, citizen groups, 
and underwriters. This database would serve as a 
cornerstone in the national spatial data infrastructure 
recommended in lhe NPR. 

Hydrologic, Hydraulic, and 
Hydrometeorologic Analysis 

The Review Committee originally wanted lo answer some 
questions about flow characteristics for the entire reach of 
the Mississippi River from Cairo to St. Paul and for the 
Missouri River from its mouth to Gavins Point A model to 
accomplish this task, however, does not exist. Five USACE 
districts are involved in managing these river reaches, and 
the models used by each differ. Additionally, the availabili
ty of topographic data is limited to only certain river 
reaches. 

Current one-dimensional models are unable to satisfactorily 
model the complex condition of flow in large rivers where 
water moves into large storage areas in the overbank 
floodplain and where land cover varies both in the cross 
section and along the length of the river. The most widely 
used model for flood elevation determination is HEC-2, a 
steady-state, one-dimensional, rigid-boundary model that 
cannot simulate levee breaches or take storage effects into 
account. UNET, a one-dimensional unsteady-flow model 
used by the Review Committee to model a portion of the 
basin, has the capability to assess impacts of levee breaches 
and associated storage effects. A system-wide, unsteady
flow model of the main stem rivers in the upper Mississippi 
River Basin would help evaluate the impacts of proposed 
structures and floodfighting, and could be used for 
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coordinated ecosystem modeling, and for floodplain 
management decisions. Further, advanced hydrologic and 
hydraulic models can be combined with meteorologic 
observations and forecasts to provide information to enable 
better floodplain and water resources management. 

Action 11.3: The USACE, NWS, and USGS, 
with other collaborators, should continue 
development of basin-wide lrydrologic, 
hydraulic, and hydrometeorologic models for the 
upper Mississippi River system. 

Federal, state, tribal, and local agencies should develop 
coordinated estimates offloodflow frequency curves, flood 
elevation profiles, and floodplain maps. Overall 
improvement in the modeling of complex river systems will 
lead to advances in hydrologic prediction capabilities for 
both real-time forecasts of flood events and for water
resources planning. Floodplain managers should consider 
one- and two-dimensional models for modeling complex 
areas. 

Flood Risk Assessment 

Models used for determining flood heights require current 
estimates of flood discharges. Maintaining up-to-date 
estimates of discharge-frequency curves requires that they 
be reviewed as the period of hydrologic record increases 
and whenever new peak flowrates are recorded. By doing 
so, the representative sample of the parent population of 
hydro logic event data is enlarged and the estimate of the 
frequency of occurrence associated with a given discharge 
is improved. The 1993 flood established new peak 
discharges on many tributaries and on major reaches of the 
main stem rivers. Discharge-frequency curves should be 
reevaluated to reflect the new data. 

In addition, the adequacy of the existing streamgaging 
network for defining regional flood risk should be evaluated 
and the network enhanced if necessary. Enhancements 
coud include reactivation of discontinued streamflow gages 
or establishment of new gages at critical locations where 
flood risk is not reliably defined. 
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Recommendation 11.1: Federal water 
agencies, in collaboration with state, tribal, and 
local entities, should review and update, as 
necessary, discharge-frequency relationships 
for streamflow gages in the upper Mississippi 
River Basin to reflect the 1993 flood data. The 
adequacy of the existing stream gaging network 
should also he reviewed. 

In 1979 the USACE estimated flood discharges for the 
upper Mississippi River corresponding to the 5-, 10-, 50-, 
100-, and 500-year frequency floods. Water surface 
profiles for the Mississippi River developed from these 
discharge frequency curves form the basis for FEMA's 
flood insurance rate maps for the areas along the 
Mississippi River. This is an example of the use of 
discharge-frequency curves and indicates the importance 
of keeping them representative of present conditions. 

Federal Standards for Determining 
Flood Risk 

Currently, the method of computing the relationship 
between annual flood peak discharge and frequency of 
occurrence is standardized among federal agencies.' 
Though this method was reviewed less than ten years ago, 
the magnitude of the 1993 flood and its possible effects on 
discharge-frequency curves for stations in the upper 
Mississippi River Basin provide the opportunity to 
ascertain the adequacy of the recommended method to 
reflect the probability distribution of annual peak 
discharges. 

Action 11.4: The Hydrology Subcommittee 
of the Federal Interagency Advisory Committee 
on Water Data should review the current 
standards for comp11ting discharge-frequency 
relationships in light of observations from the 
199 3 flood and other recent large floods in the 
upper Mississippi River Basin. 

Frequency curves are generally developed using the 
current federal standard distribution function (log-Pearson 
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Type III) for annual peak discharges. This methodology 
should be reviewed. The bases for concluding which 
method produces the most representative relationships 
should include, in addition to probability theory itself, the 
end uses of the curves such as selecting the heights of 
flood protection facilities, evaluating the degree of risk of 
a site or a structure, determining regulatory floodplain 
limits, and establishing flood insurance rates. 

Flood Forecasting 

State and local authorities need river stage and discharge 
information for emergency situations, for local flood relief 
efforts, and for floodplain management. During the 
Midwest flood, conflicting estimates of flood crests created 
difficulties for local emergency response efforts. 
Especially important for floodwarning and forecasting are 
the presence of streamflow gages at location critical for 
providing flood alert for downstream populations center, 
and capabilities for remote sensing of gages, data trans
mission, and communications with other agencies. The 
NWS, USGS, and USACE should collaborate on a study 
of the effectiveness of the existing flood monitoring and 
information distribution system. 

Recommendation 11.2: Federal 
agencies, coordinated by NWS and USGS, 
should collaborate on an assessment of the 
effectiveness of the streamgaging network and 
flood forecasting during the 1993 Midwest 
floods. 

This assessment should include an evaluation of the ability 
of the present streamgaging network to monitor the 
Mississippi River system and provide the public with 
timely and reliable flood warnings. The assessment should 
identify gaps, inconsistencies and areas of duplication in 
the present system and make recommendations on 
improvements. NOAA's Natural Disaster Survey Report• 
identifies the need for improvements to real-time 
hydrologic forecasting and provides 106 findings and rec
ommendations resulting from an interagency evaluation of 
the 1993 Midwest flood. 



R05331

USING SCIENCE AND TECHNOLOGY 

Mapping 

Critical to the development of any computer model used to 
estimate flood elevations is detailed topographic 
information. Engineers can use topographic information in 
a digital format more efficiently in computer models. 
Topographic information of the appropriate resolution or 
accuracy does not exist in a digital format for many 
locations in the flood-affected 9-state region of the 

Action 11.5: The Administration should 
support the USGS i11 developme11t and 
acquisition of detailed digital topographic data 
and other land characteristics for use in 
.floodplain management and other water 
resources management activities. Existing DOD 
technologies should be leveraged to assist in the 
acquisition of these data. 

Midwest, or in the nation, at a scale useful for floodplain 
management or for use in engineering models. Floodplain 
managers generally prefer contour intervals of two feet or 
less. Technologies are beginning to emerge that will 
produce accurate, high resolution digital elevation models at 
reasonable costs. Such models soon will be generally 
available. 

Floodplain managers use detailed topographic data and 
other land characteristics in floodplain areas for many appli
cations, such as floodplain boundary delineation, habitat 
and land cover/land-use mapping, and restoration projects. 

MAPPING TECHNOLOGY TRANSFER INIATIVES 

NASA has developed a scanning laser device (LIDAR) that operates from a 
commercial aircraft and collects fine- resolution, digital terrain data used in hydraulic 
models. The Houston Advanced Research Center, in coordination with NASA, developed 
an aircraft-mounted prototype suitable for a wide range of commercial applications. 
Concurrent with the LIDAR data, the prototype acquires high resolution color video 
imagery that can be digitally draped over the terrain data to visualize land use. NASA 
will conduct a system demonstration for an area downstream of Gavins Point Dam 
in June 1994. 

The DOD Advanced Research Projects Agency (ARPA), working in conjunction 
with the USACE Topographic Engineering Center, is sponsoring the use of IFSARE 
(Interferometric Synthetic Aperture Radar for Elevation), a radar technology employing a 
Lear Jet data-collection platform. Fine-resolution digital terrain ~levations, as well as 
synthetic aperture radar (SAR) imaging will be generated by this system. The 
Environmental Research Institute of Michigan and the Jet Propulsion Laboratory are 
principal contributors to this program. Data have been acquired in the vicinity of Iowa 
City, Iowa, to provide sample data for applying this technology to the development of 
hydraulic models. 

NASA, the USGS, and the USACE have agreed to participate in a test of these tech
nologies along a reach of the Missouri River in the vicinity of Glasgow, Missouri. 
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ANALYSIS AND RESEARCH NEEDS 

The Review Committee investigated some of the benefits 
and costs of floodplain occupancy, agriculture uses, and 
associated floodplain management measures. This investi
gation considered national productivity, the impacts on 
natural functions, and the equitable distribution of benefits, 
costs, incentives, and disincentives. Federal programs 
provide for transfer of funds that support several types of 
private floodplain activities; for example, navigation, 
agriculture, flood control, and transportation. The 
National Science Foundation should consider funding 
research to examine fully the flood-related impacts on 
these areas. 

Although the Review Committee devoted a good deal of 
its time to floodplain hazards associated with levees, other 
flood hazards warrant study. These include alluvial stream 
channels and storm drainage overflow and backup. The 
National Science Foundation and interested federal 
agencies should establish a cooperative, jointly funded 
program to develop methods for mapping, regulating and 
identifying natural functions in these areas. SAST data 
would form the basis for further investigation. 

Studies on the epidemiological factors and mental health 
impacts of floods are few in number. Research regarding 
the social impacts of floods needs federal support. Other 
items warranting further investigation are the funding of 
disaster relief and support of floodplain agriculture. With 
regard to the NFIP, the reasons for limited flood insurance 
market penetration should be studied. 

Many questions posed by the Review Committee remain 
unanswered because of time or resource constraints or a 
lack of information. Even where available, information 
often led to new questions and new areas to be explored. 
Listed below are several topics that merit additional study. 

Quantifying and Assessing 
Environmental Impacts 

Environmental quality and species diversity remain as 
social services not sold in conventional markets. 
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Evaluation methods that do not depend on market prices 
are needed to estimate the benefits of such services. The 
non-market value to be estimated is the amount of income 
an affected person would be willing to give up for an envi
ronmental service. Where environmental outputs can be 
identified and effects can be monetized, these monetized 
environmental effects should be included in benefit-cost 
analyses. 

Significant research exists on non-market evaluation 
techniques. Most of this research estimates recreation 
benefits rather than benefits of passive services such as 
ecosystem health. Economists use two primary 
approaches to estimate the value of non-market goods: an 
indirect approach and a direct one.' Indirect approaches, 
such as the travel cost method or hedonic analyses, arc 
based on the premise that the value people place on 
services is revealed by the choices they make in 
consuming them. These techniques depend on the 
observation of human behavior in a particular circum
stance and cannot be used for hypothetical situations such 
as wetland restoration. 

The direct approach uses survey techniques to directly 
elicit a person's value or willingness to pay. The most 
widely used approach is the contingent valuation method, 
where respondents are presented with information about 
the proposed environmental service (either an 
improvement or degradation) and asked what the change 
would be worth to them. The direct approach can also be 
used to evaluate existence values (the satisfaction an 
individual receives from simply knowing an environmental 
amenity exists or will continue to exist, even though the 
individual will never use it) and non-existing or hypotheti
cal situations that indirect methods cannot handle. The 
reliability of estimates from surveys in these situations is 
often questionable. Experience with the contingent 
valuation method indicates it can be successful in 
estimating values associated with recreation outputs for 
which the potential user is familiar, for which the product 
can be clearly defined, and for which a plausible market 
can be defined. Applications become less successful when 
the respondent lacks familiarity with the product or when 
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the amount, quality, or other attributes of the product cannot 
be clearly defined. This especially true in trying to measure 
changes in the quality of environmental amenities or other 
management actions. 

Action 11.6: The Admini$tration should 
direct that scientific research be conducted to 
identify state-of-the-art techniques or applica
tions for estimating and assessing environmental 
and social impacts. 

Research should identify practical methods and improved 
techniques to allow greater consideration of impacts, both 
positive and negative, for which no market system exists. 
Such research would assist in evaluating the economic value 
of an environmental output or the willingness to pay to 
avoid an impact. Research is needed to improve techniques 
for measuring social or environmental outputs and for 
establishing criteria to assess the significance of such 
outputs from a regional and national perspective.• Many 
federal agencies, universities, and private consulting firms 
are focusing on research in these areas. An organization 
such as the National Research Council of the National 
Science Foundation could foster this type of research, with 
federal oversight provided by the Office of Environmental 
Policy. The Administration should require that research and 
case studies be completed and recommendations made 
concerning appropriate state-of-the-art techniques within 
three years of initiation. 

Geomorphology 

Satellite imagery and data analyses provide evidence that 
some levee failures along the Missouri River coincided with 
historic river channels (see Figure 2.6). Evidence indicates 
that levees that were largely responsible for raising flood 
water to levels that generated the high energies necessary to 
overpower and blow the levees, creating the scour holes and 
generating the sands that damaged the very farmlands the 
levees were designed to protect. In many areas riparian 
forests had minimal flood erosion or deposition damage. 
These areas commonly coincided with levees that did not 
fail, indicating some protection was given to levees by 
rivcrward forested areas. Evidence also indicated that 
levees placed in high energy zones would not hold, even if 
it were possible to excavate all the sand from the old 
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channel and place the levees on a clay core. This suggests 
that levees should not be reconstructed in such high energy 
erosion zones, but should be set back to allow high energy 
zones to remain within a designated, functioning floodway. 
A mix of compatible land uses, such as dry-year farming, 
open space, recreation, fish and wildlife habitat, could occur 
within high energy floodways. Any such use, however, 
should not be eligible for future emergency federal disaster 
assistance. A study is needed immediately to better define, 
ducument, and map such high energy zones, at least along 
the Missouri River. 

Recommendation 11.3: The USACE and 
USGS should investigate and better define rela
tionships between high energy erosion zones, 
other zones in jloodprone areas, and levee 
failure. 

Hydologic and Hydraulic Benefits of 
Natural Floodplain Functions 

The federal government establisheds the Minnesota Valley 
National Wildlife Refuge in the lower Minnesota River 
valley near the Minneapolis/St. Paul metropolitan area, in 
part, to maintain the floodplain as part of a naturally 
functioning ecosystem and floodwater storage/conveyance 
mechanism. Although the government did not establish the 
upper Mississippi River National Wildlife and Fish Refuge 
as a mechanism for flood damage reduction and control, it 
may have played a significant role in reducing local flood 
damage~ in the upper Mississippi River valley. 
Nonstructural flood damage reduction and control capabili
ties of floodplain land uses such as green spaces and 
wildlife refuges have not received adequate evaluation! 

Environmental groups have identified upland wetland water
storage capabilities lost to drainage over the past century as 
contributing factors in the heights of the 1993 floods in the 
upper Mississippi River Basin.• At the same time, agricul
tural interests have indicated that drainage tiles 
(underground drains) installed to dry out wetlands and wet 
soils provided a positive benefit in reducing flood heights 
by voiding the soils of water and creating a capacity in the 
soils for water storage. Once rains exceed a threshold level, 
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however, and soil surfaces are sealed, the ability of 
rainwater to infiltrate soil is lost and the water runs ofP 
Drainage tiles may have contributed to flood heights rather 
than lessening them. 

Floodplain and upland areas functioning as temporary 
storage areas can have impacts on flood peaks. The quan
tification of these impacts has not been well documented. 
Use of natural storage areas (wetlands) for temporary 
storage of floodwater to decrease downstream flood 
heights has not been utilized in modern flood control 
policy. The mathematical models exist to analyze these 
impacts, although additional field data may be necessary. 
The Administration should request completion of these 
investigations as soon as possible. The functions of 
wetlands and their drainage for agricultural purposes need 
better evaluation. 

The current USACE project in Marshall, Minnesota, offers 
the opportunity to further explore the effectiveness of 
upland treatment in flood damage reduction. 
Consideration should be given to the use of the watershed 
component of this project as a demonstration of the capa
bilities of upland treatment in reducing flood damages. A 
joint USA CE-USDA evaluation of the results would add to 
the information available of this subject. 

Action 11. 7: The USACE and USDA, in 
collaboration with the DOI, should evaluate the 
effect of natural upland storage and .floodplain 
storage in such areas as wetlands and forested 
wetlands on main stem flooding. 

Biotechnical Engineering 

State, local, and private engineers and planners rely 
heavily on federal design manuals. Currently these 
manuals do not address biotechnical engineering --
channel or bank modification techniques that use 
vegetation in innovative ways in contrast to traditional 
bank sloping and riprap protection. Traditional approaches 
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typically focus on maximizing flood conveyance only. 
Biotechnical engineering techniques can be employed in 
engineering designs and contribute to the natural functions 
of floodplains. These practices have not been incorporated 
into federal government standards. Federal agencies 
responsible for establishing guidelines should test and 
incorporate these methods into their design manuals. 

Recommendation 11.4: Federal 
agencies should conduct research on biotechni
cal engineering techniques and incorporate 
them into design manuals. 

Disaster Relief Funding 

Natural disasters in the United States are costly events in 
terms of both human lives lost and property damaged. 
Since FY 1989, over $27.6 billion has been spent on 
federal disaster assistance programs.• The Review 
Committee heard concerns expressed about the current 
system of funding disaster relief through emergency sup
plemental appropriations and the subsequent effects on the 
federal deficit. 

Recommendation 11.5: 0MB should 
review the current system of funding disaster 
relief; consideration should be given to 
encouraging the National Science Foundation 
to support a review. 

Floodplain Agriculture 

The role of the federal farm programs in influencing sound 
floodplain management continues to receive great 
attention. Other federal policies, however, also affect land
use decisions. Data currently exist to support research on 
the effects of federal incentives and disincentives on agri
cultural production in the floodplain . 
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Recommendation 11.6: USDA should 
evaluate the impact of federal farm programs 011 

agricultural la11d use decisions in and out of the 
floodplain. 

Flood Insurance Market Penetration 

The Review Committee was not able to obtain definitive 
information on NFIP market penetration or on who buys 
flood insurance and who does not and why. Much of the 
information that is currently available is based on 
inadequate information, personal observation, or 
speculation. This knowledge is critical to developing 
strategies to increase compliance with the mandatory 
purchase requirements and to increase voluntary purchase 
of flood insurance. 

Recommendation 11.7: FEMA should 
conduct research on the issue of NFIP market 
penetration to determine who buys flood 
insurance and who does 11ot and why. 

Other Research and Analysis Needs 

The Review Committee's investigation revealed several 
other areas in which research is needed, as described in the 
following recommendation. 

ENDNOTES 
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Recommendation 11.8: The National 
Science Foundation should consider funding 
research on the following subjects: 

• Full accounting of all public and 
private benefits and costs of floodplain 
occupancy and associated floodplain 
management measures, including both 
monetary and non-monetary methods of 
accounting, 

• Mapping and regulating areas with 
movable stream channels and storm 
drainage overflow and backup, 

• Special impacts of floods, including 
epidemiological and mental health 
factors, and 

• The feasibility and effectiveness of the 
use of meteorologic data and geomorphic 
and botanical evidence in conjunction 
with hydrologic and hydraulic models to 
estimate flood frequency. 
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Chapter 12 

A FLOODPLAIN ACTION PLAN 
Any great disaster or problem usually produces a by-product called "opportunity". 

This is no less true today as we review the Great Flood of 1993 and our policies 
for managing floodplains. 

The Review Committee advocates a new approach to 
managing the floodplains and related watersheds of the 
nation. This approach involves a shared challenge. The 
situation that exists on floodplains today is the result of 
past federal policy decisions that were successful in 
achieving past national goals c~anged. In evaluating 
ongoing and future floodplain management, the nation 
must recognize not only that these shifts and changes have 
occurred but that no action taken today should reduce the 
opportunity for future adjustments in national goals and 
purposes. The Review Committee presents a vision for 
floodplain management that meets these goals. 

Achieving this vision of floodplain management will 
require cooperative action by the Congress, the Executive 
branch, and the states, The vision and supporting action 
plan formulated by the Review Committee are interrelated 
and interactive. Partial success is possible with piecemeal 
application, but attaining the vision requires complete 
implementation by all parties in a timely fashion. 

The theme developed by the Review Committee is that 
government at all levels and individuals must share the 
responsibility of appropriately managing land and water 
resources to reduce the nation's vulnerability to flood 
disasters. Coordination of environmental, social, and 
economic planning is essential to maximize efficiency, 
equitably share burdens, and distribute responsibility. 

Jim Edgar 
Governor of Illinois, June 1994 

The Review Committee calls upon Congress to act on a 
legislative agenda designed to maximize the efficiency and 
effectiveness of existing programs, respond to identified 
gaps with new programs, and provide funding to enable 
existing programs to function as designed. Major 
legislative actions requested include: 

• Enactment of a Floodplain Management Act to 
coordinate federal-state actions, and 

• Amendments to the NFIP to reduce moral 
hazard problems and to decrease federal disaster 
expenditures. 

The Review Committee recognizes that these requests 
require analysis and deliberation by the Congress. 
Although action is desirable sooner rather than later on 
these actions, which are indispensable components of the 
new direction in floodplain management, delay in 
enactment will not prevent commencement of the policy 
shift proposed by the Review Committee. 

The Review Committee also asks the Executive branch of 
the government to make changes. The Executive Office of 
the President can have an immediate impact on floodplain 
management by promptly implementing the following 
changes: 
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• Revitalizing the Water Resources Council to 
Coordinate and direct federal plans for water 
management; 

• Reestablishing basin commissions; 

• Reissuing an expanded EO 11988; and 

• Establishing new objectives for Principles and 
Guidelines. 

Concurrent with these actions by the President, the Review 
Committee asks federal agencies involved with water 

A FLOODPLAIN ACTION PLAN 

resource and floodplain issues to convene interagency task 
forces to coordinate activities presently conducted inde
pendently. In addition, suggested changes in federal 
regulations will further the goals of floodplain management 
programs. 

The need for reform in floodplain management is great and 
the number of proposed actions considerable. Timing, an 
essential element, is critical. The first step is to get moving 
and begin the needed changes. 

ACTION OUTLINE 

CONGRESSIONAL ACTIONS 

Legislative Actions 
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Floodplain Vision/Resource Planning: 

• Enact a national Floodplain 
Management Act (Action 5.1 ); 

• Continue and expand conserva
tion and voluntary land acquistion 
programs in the Farm Bill, focusing 
on critical lands (Action 6.3); and 

• Support insurance coverage for 
mitigation actions necessary to 
comply with local floodplain 
management regulations (Action 
8.9). 

Operations: 

• Revise Section 1134 of the Water 
Resource Development Act of 1986 
to provide for phase-out of federal 
leases in the floodplain (Action 5.6); 
• For communities not in the NFIP, 
limit public assistance grants (Action 
5.7); 
• Provide authority for loans for the 
upgrade of infrastructure and other 
public facilities (Action 5.9); 

• Enact legislation allowing cost 
share participation and eligibility 

requirements under Sections 1135 
and 906 of the WRDA of 1986 to 
include federal, state, and non-gov
ernmental contributions (Action 7.7); 
• Provide states the option of 
receiving FEMA Section 404 Hazard 
Mitigation Grants as a block grant 
(Action 8.5); 
• Provide funds in major disasters 
where supplemental appropriations 
are made for buyouts and hazard 
mitigation, through FEMA's Section 
404 Hazard Mitigation Grant 
Program (Action 8.6); 
• Provide authority to reduce the 
amount of post-disaster support to 
those who could have bought flood 
insurance but did not, to that level 
needed to provide for immediate 
health, safety, and welfare; provide a 
safety net for low-income flood 
victims (Action 9.5); 

• Continue to support reform of 
Federal Crop Insurance that limits 
crop disaster assistance payments, 
increases participation, and makes 
the program more actuarially sound 
(Action 9.8); and 

• Establish the UMR&T project 
(Action 10.5). 
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Floodplain Management Funding: 

• Provide authority for flexibility in 
use of programmed funds in 
emergency situations (Action 7.4). 

Planning, Coordination, and Hazard 
Mitigation: 

• Establish a programmatic buyout 
and hazard mitigation program with 
funding authorities independent of 
disaster declarations (Action 8. 7); 

EXECUTIVE BRANCH ACTIONS 

Administrative Actions 

Leadership, Policy, Planning and 
Coordination: 

• Revitalize the Water Resources 
Council (Action 5.2); 

• Reestablish the basin 
commissions in a revised form 
reflecting current needs (Action 5 .3 ); 

• Issue a new Executive Order to 
reaffirm the federal government's 
commitment to floodplain 
management with an expanded scope 
(Action 5.4); 

• Direct all federal agencies to 
conduct an assessment of the vulner
ability of flooding using a scientific 
sample of federal facilities and those 
state and local facilities constructed 
wholly or in part with federal aid 
(Action 5.5); 

• Establish new co-equal objectives 
for planning water resources projects 
under the Principles and Guidelines 
document to enhance national 
economic development and enhance 
the quality of the environment 
(Action 5.10); · 

A FLOODPLAIN ACTION PLAN 

• Increase the NFIP market 
penetration through improved lender 
compliance with the mandatory 
purchase requirement (Action 9.2); 
and 

• Provide for the escrow of flood 
insurance premiums or payment plans 
to help make flood insurance 
affordable (Action 9.3). 

• Establish a lead agency for coor
dinating acquisition of title and 
easements to lands acquired for envi
ronmental purposes (Action 7 .1 ); 
• Allocate funds for mitigation 
lands in concert with and at same 
pace as project construction (Action 
7.8); 

• Establish the USACE as the 
principal federal levee construction 
agency (Action 8.1); 

• Establish upper Mississippi and 
Missouri basin commissions (Action 
10.1 ); 
• Expand the mission of the 
Mississippi River Commission to 
include the upper Mississippi and 
Missouri Rivers. Expand 
Commission membership to include 
the DOI (Action 10.2); 

• Assign responsibility for 
development of an upper Mississippi 
River and tributary system plan for a 
major maintenance and major reha
bilitation program for federally 
related levees to an expanded 
Mississippi River Commission, 
operating under the USACE (Action 
10.3); and 
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• Seek approval from the Congress 
to redirect the USACE Floodplain 
Management Assessment of the upper 
Mississippi River Basin to 
development of the UMR&T system 
plan. Place this assessment under the 
expanded Mississippi River 
Commission (Action I 0.4 ). 

Operations 

• Propose supplementing, with 
appropriated funds, funds obtained for 
floodplain mapping from NFIP poli
cyholders (Action 6.7); 

• Develop emergency implementa
tion procedures to organize federal 
agencies for environmental land 
acquisitions (Action 7.2); 

• Require agencies to co-fund 
ecosystem management using 
Operation and Maintenance funds 
(Action 7.6); 

• Support the USGS in development 
and acquisition of detailed digital 
topographic data and other land char
acteristics for use in floodplain 
management and other water 
resources management activities 
(Action 11.S); and 

• Direct that scientific research be 
conducted to identify state-of-the-art 
techniques or applications for 
estimating and assessing environmen
tal and social impacts (Action 11.6). 

Disaster Relief/Recovery: 

• Provide funding for the 
development of state and community 
floodplain management and hazard 
mitigation plans (Action 6.5); 

• Reaffirm support for the USACE 
criteria under the PL 84-99 levee 
repair program and send a clear 
message that future exceptions will 
not be made (Action 8.2); and 

A FLOODPLAIN ACTION PLAN 

• Hold an interagency strategic 
planning meeting for those 
Presidentially declared disasters that 
require a multi-agency recovery effort 
(Action 9.1). 

Interagency Activities 

Policy, Planning, and Coordination: 

• Establish interdisciplinary 
interagency review of the P&G 
document by affected agency repre
sentatives with regard to the potential 
structural vs. nonstructural project 
bias, inclusion of a system of 
accounts, inclusion of collaborative 
planning, and expansion of P&G 
application to water and related land 
programs, projects, and activities 
(Action 5.11); 

• Establish an interagency task force, 
jointly chaired by the USDA and EPA, 
to formulate a coordinated, compre
hensive approach to multiple objective 
watershed management (Action 6.1); 

• Coordinate and support federal 
riverine and riparian restoration 
(Action 6.2); 

• Formalize environmental consider
ations in multi-agency restoration 
activity through a coordinated 
Memorandum of Agreement (Action 
7.3); 
• Restrict support of floodfighting to 
those levees that have been approved 
for floodfighting by the USACE 
(Action 8.3); 

• Establish a task force to develop 
common procedures for federal 
buyouts and mitigation programs 
(Action 8.4); 

• Select an ecosystem management 
demonstration project within the 
upper Mississippi River Basin and 
establish a cross-agency ecosystem 
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management team under the DOI to 
develop plans and budgets for the 
project (Action 10.9); 

• Continue development of basin
wide hydrologic, hydraulic, and 
hydrometerologic models for the 
upper Mississippi River system 
(Action 11.3); 

• Review the current standards for 
computing discharge-frequency rela
tionships in light of observations from 
the 1993 flood and other recent large 
floods in the upper Mississippi River 
Basin ( Action 11 .4 ); and 

• Evaluate the effect of natural 
upstream storage and floodplain 
storage in such areas as wetlands and 
forested wetlands on main stem 
flooding (Action I I. 7). 

Individual Agencies 

Federal Emergency Management 
Agency: 

• Encourage communities to obtain 
affordable private insurance for infra
structure as a prerequisite to receiving 
public assistance (Action 5.8); 

• Promote the NFIP Community 
Rating System as a means of 
encouraging communities to develop 
floodplain management and hazard
mitigation plans and incorporate 
floodplain management concerns into 
their ongoing community planning 
and decisionmaking (Action 6.4 ); 

• Map all communities with flood 
hazard areas that are developed or 
could be developed (Action 6.6); 

• Utilize technology to improve 
floodplain mapping (Action 6.8); 

• Continue to enforce substantial 
damage requirements, but decide on a 
definition of substantial damage and 
stick to that definition (Action 8.8); 

A FLOODPLAIN ACTION PLAN 

• Develop a program to reduce 
losses to repetitively damaged insured 
properties through insurance 
surcharges, increased deductibles, 
mitigation insurance, and/or 
mitigation actions (Action_ 8.1 O); 

• Develop improved marketing 
techniques for NFIP (Action 9.4); 

• Require actuarially based flood 
insurance behind all levees that 
provide protection less than the 
standard project flood (Action 9.6); 

• Increase the 5-day waiting period 
for flood insurance coverage to at 
least 15 days (Action 9. 7); and 

• Investigate the costs and feasibility 
of completing a national inventory of 
floodprone structures (Action 11.2). 

U.S. Army Corps of Engineers: 

• Provide an early report in the 
Upper Mississippi-Illinois Waterway 
Navigation Study of environmental 
enhancement opportunities in the 
upper Mississippi River (Action I 0. 7); 
and 

• Provide a report on the ecological 
effects of relocating navigation pool 
control points under the Navigation 
Rehabilitation Study (Action 10.8). 

U.S. Department of the Interior: 

• Focus land acquisition efforts on 
river reaches and areas with 
significant habitat values or resource 
impacts (Action 7 .5); and 

• Complete an ecological needs 
investigation of the upper Mississippi 
River Basin and provide a report to 
the Administration within 30 months 
(Action 10.6). 

U.S. Geological Survey (DOI): 

• Establish a federal clearinghouse 
for data gathered during preparation 
of the Review Committee report 
(Action 11 . l ). 
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Chapter 13 

COST ANALYSIS 

Some of the recommended actions may result in increased 
costs to the federal government as well as to states, non
federal sponsors, and individual floodplain occupants. 
Many of the costs will be incurred over the next few years 
but will ultimately result in savings to the same parties for 
many years in the future. Many also reflect the cost of 
normal business or operations. Costs have been estimated 
for certain significant actions such as the enactment of a 
national Floodplain Management Act (Action 5.1 ), revital
izing the Water Resources Council (Action 5.2), and 
reestablishing basin commissions (Action 5.3). The cost 
details for Action 5.1 are found in Appendix D and for 
Actions 5.2 and 5.3 in Appendix I. The Review 
Committee did not have the time or resources to develop 
specific costs for all of the proposed actions. The details 
of specific action implementation should be analyzed and 
the costs estimated by those who will administer these 
actions. 

Table 13.1 attempts to identify where additional costs to 
the federal government are likely and where potential 
savings, to whomever they may accrue, may occur. This 
additional cost commitment may take the form of a shift in 
priorities for human resources or a cost of normal 
Washington level attention and coordination. These items 
are annotated with the abbreviations "SIP" for shift in 
priorities and "CNB" for cost of normal business. For 
some actions, however, increased federal government costs 
are required and are identified in the table by the abbrevia
tion "IC" for increased cost. 

Potential savings for each recommended action are 
handled similar to the cost column and abbreviations for 
the areas of savings are as follows: environmental 
enhancements (EE); improved customer assistance (lCA); 
increased efficiencies (IE); reduced claims payments 
(RCP); reduced disaster assistance (RDA); reduced envi
ronmental impact (REI); and reduced flood damages 
(RDA). 
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COST ANALYSIS 

Table 13.1 Fiscal Impact of Actions Recommended by the Review Committee 

ADDITIONAL 

ACTIONS 
COSTS TO POTENTIAL 
FEDERAL SAVfNGS 

GOVERNMENT 

Action 5.1: Enact a national Floodplain Management Act to define IC ICA, IE, RDA, REI, 
governmental responsibilities, strengthen federal-state coordination RFD 
and assure accountability. 

Action 5.2: Revitalize the Water Resources Council. IC ICA, IE, REI 

Action 5.3: Reestablish Basin Commissions in a revised form 
reflecting current needs. CNB, IC, SIP ICA, IE, REI 

Action 5.4: Issue a new Executive Order to reaffirm the 
federal government's commitment to floodplain management 
with an expanded scope CNB, SIP RDA, REI, RFD 

Action 5.5: 0MB should direct all federal agencies to conduct an 
assessment of the vulnerability of flooding using a scientific sample 
of federal facilities and those state and local facilities constructed 
wholly or in part with federal aid. CNB, SIP RFD 

Action 5.6: Seek revision of Section 1134 of the Water Resources 
Development Act of 1986 to provide for phase-out of federal 
leases in the floodplain. CNB RDA, REI, RFD 

Action 5.7: For communities not participating in the NFIP, 
limit public assistance grants. CNB RDA 

Action 5.8: Encourage communities to obtain affordable private 
insurance for infrastructure as a prerequisite to receiving public assistance. CBE RDA 

Action 5.9: Provide loans for the upgrade of infrastructure 
and other public facilities. CBE RDA 
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COST ANALYSIS 

Table 13.1 Fiscal Impact of Actions Recommended by the Review Committee (continued) 

ADDITIONAL 

ACTIONS 
COSTS TO POTENTIAL 
FEDERAL SAVINGS 

GOVERNMENT 

Action 5.10: Establish as the new, co-equal objectives for planning CNB, SIP EE, !CA, REI 
water resources projects under Principles and Guidelines: 

(I) To enhance national economic development by increasing 
the value of the Nation's output of goods and services and 
improving national economic efficiency, and 
(2) To enhance the quality of the environment by the 
management, conservation, preservation, creation, restoration, 
or improvement of the quality of natural and cultural resources 
and ecological systems. 

Action 5.11: Establish interdisciplinary, interagency review of the CNB, SIP EE, ICA, IE, REI 
P&G by affected agency representatives to address: 

(I) Structural versus non-structural project bias; 
(2) Inclusion of system of accounts or a similar mechanism for 
displaying impacts; 
(3) Inclusion of collaborative planning in an ecosystems context 
for major studies; and 
(4) Expansion of the application of the revised P&G to water 
and land programs, projects, and activities to include: 

(a) All federally constructed watershed and water 
and land programs; 
(b) National parks and recreation areas; 
(c) Wild, scenic, recreational rivers and wilderness 
areas; 
(d) Wetland and estuary projects and coastal zones; 
and 
(e) National refuges. 

Action 6.1: The Administration should establish an interagency task CNB ICA, IE 

force, jointly chaired by the USDA and EPA, to formulate a 
coordinated, comprehensive approach to multiple objective 
watershed management. 
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COST ANALYSIS 

Table 13.1 Fiscal Impact of Actions Recommended by the Review Committee (continued) 

ADDITIONAL 

ACTIONS COSTS TO POTENTIAL 
FEDERAL SAVINGS 

GOVERNMENT 

Action 6.2: The DOI, USDA, and EPA should coordinate and support CNB EE 
federal urban and suburban stream and riparian area restoration. -

Action 6.3: The Administration's legislative proposals for the 1995 IC EE, REI, RFD 
Farm Bill should support continuation and expansion of conservation 
and voluntary acquisition programs focused on critical lands 
within watersheds. 

Action 6.5: Provide funding for the development of state and community IC ICA, IE, REI, 
floodplain management and hazard mitigation plans. RDA,RFD 

Action 6.6: Map all communities with flood hazard areas that are IC ICA, IE, RDA, 
developed or could be developed. REI, RFD 

Action 6.7: To improve and accelerate delivery ofNFIP map products, IC ICA, IE, RDA, 
the Administration should propose supplementing those funds obtained REI, RFD 
for floodplain mapping from NFIP policyholders with appropriated funds. 

Action 6.8: Utilize technology to improve floodplain mapping. IC ICA, IE, RDA, 
REI, RFD 

Action 7.1: The Administration should establish a lead agency CNB EE, ICA, IE, 
coordinating acquisition of title and easements to lands acquired RCP, RDA, 
for environmental purposes. REI, RFD 

Action 7.2: The Administration should develop emergency CNB IE 
implementation procedures to organize federal agencies for 
environmental land acquisitions. 

Action 7.3: The DOI should formalize environmental considerations CNB EE, IE, REI 
in multi-agency disaster recovery land restoration activity through a 
coordinated Memorandum of Agreement. 
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COST ANALYSIS 

Table 13.1 Fiscal Impact of Actions Recommended by the Review Committee (continued) 

ADDITIONAL 

ACTIONS 
COST TO POTENTIAL 
FEDERAL SAVINGS 

GOVERNMENT 

Action 7.4: Seek legislative authority for flexibility in use of CNB EE, ICA, REI 
programmed funds in emergency situations. 

Action 7.5: The DOI should focus land acquisition efforts on river CNB EE, REI 
reaches and areas with significant habitat values or resource impacts. 

Action 7.7: Enact legislation allowing cost-share participation and CNB, SIP EE, ICA, REI 
eligibility requirements under Sections 906 and 1135 of the 1986 
WRDA to include federal, state, and non-governmental contributions 
as well as work in-kind. 

Action 8.2: The Administration should reaffirm its support for the CNB IE, RDA 
USACE criteria under the PL 84-99 levee repair program and send 
a clear message that future exceptions will not be made. 

Action 8.3: Federal and state officials should restrict support of CNB IE 
floodfighting to those levees that have been approved for floodfighting 
by the USACE. 

Action 8.4: Establish a task force to develop common procedures CNB, SIP ICA, IE 
for federal buyouts and mitigation programs. 

Action 8.5: Provide states the option of receiving Section 404 Hazard CNB ICA, IE 
Mitigation Grants as a block grant. 

Action 8.6: Provide funds in major disasters where supplemental CNB ICA, IE 
appropriations are made for buyouts and hazard mitigation, through 
FEMA's Section 404 Hazard Mitigation Grant Program. 

Action 8.7: Establish a programmatic buyout and hazard mitigation CNB, SIP IE, RCP, 
program with funding authorities independent of disaster declarations. RDA, REI 

Action 8.8: The FEMA should continue to enforce substantial damage CNB RCP, RDA 
requirements, but decide on a definition of substantial damage and 
stick to that definition. 

175 



R05347

COST ANALYSIS 

Table 13.1 Fiscal Impact of Actions Recommended by the Review Committee (continued) 

ADDITIONAL 

ACTIONS 
COSTS TO POTENTIAL 
FEDERAL SAVINGS 

GOVERNMENT 

Action 8.9: The Administration should support insurance coverage for CNB IE, RCP, RDA, RFD 
mitigation actions necessary to comply with local floodplain 
management regulations. 

Action 8.10: Develop a program to reduce losses to repetitively damaged CNB, SIP RCP, RDA, REI 
insured properties through insurance surcharges, increased deductibles, 
mitigation insurance, and/or mitigation actions. 

Action 9.3: Provide for the escrow of flood insurance premiums or CNB ICA, IE, RDA 
payment plans to help make flood insurance affordable. 

Action 9.4: Develop improved marketing techniques. CNB ICA, RDA 

Action 9.5: Reduce the amount of post-disaster support to those who CNB IE, RDA 
could have bought flood insurance but did not to that level needed 
to provide for immediate health, safety, and welfare; provide a safety 
net for low-income flood victims. 

Action 9.6: Require actuarial-based flood insurance behind all levees IC ICA, RDA 
that provide protection less than the standard project flood. 

Action 9.7: Increase the 5-day waiting period for flood insurance CNB IE, RCP 
coverage to at least 15 days. 

Action 9.8: Administration should continue to support reform of IC ICA. IE 
Federal Crop Insurance that limits crop disaster assistance payments, 
increases participation, and makes the program more actuarially sound. 

Action to.I: Establish upper Mississippi and Missouri basin IC ICA, IE, REI 
commissions with a charge to coordinate development and 
maintenance of comprehensive water resources management plans 
to include, among other purposes, ecosystem management, flood 
damage reduction, and navigation. 
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COST ANALYSIS 

Table 13.1 Fiscal Impact of Actions Recommended by the Review Committee (continued) 

ADDITIONAL 

ACTIONS 
COSTS TO POTENTIAL 
FEDERAL SAVINGS 

GOVERNMENT 

Action 10.2: The Administration should expand the mission of the IC, SIP ICA, IE, REI 
Mississippi River Commission to include the upper Mississippi and 
Missouri rivers. Further, to recognize ecosystem management as a 
co-equal federal interest with flood damage reduction and navigation, 
the Administration should request legislative change to expand 
commission membership to include the DOI. 

Action 10.3: Assign responsibility for development of an Upper IC, SIP EE, ICA, 
Mississippi River and Tributaries (UMR&T) system plan and for a IE, RDA, 
major maintenance and major rehabilitation program for federally REI, RFD 
related levees to an expanded Mississippi River Commission, 
operating under the USACE. 

Action 10.4: Seek approval from the Congress to redirect the USACE CNB, SIP ICA, IE 
Floodplain Management Assessment of the upper Mississippi River 
Basin to development ofan UMR&T systems plan. Place this assessment 
under the Mississippi River Commission, operating the USACE. 

Action 10.5: Following completion of the survey, seek authorization from CNB ICA,IE, 
the Congress to establish the UMR&T project. RDA, REI, RFD 

Action 10.6: DOI should complete an ecological needs investigation of CNB, SIP ICA, REI 
the upper Mississippi River Basin and provide a report to the 
Administration within 30 months. 

Action 10.7: Provide an early report in the USACE Upper Mississippi CNB EE, REI 
River - Illinois Waterway Navigation Study of environmental 
enhancement opportunities in the upper Mississippi River. 

Action 10.8: Provide a report on the ecological effects of relocating CNB EE, REI 
navigation pool control points under the USACE Navigation 
Rehabilitation Study. 
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COST ANALYSIS 

Table 13.1 Fiscal Impact of Actions Recommended by the Review Committee (continued) 

ACTIONS 

Action 10.9: The Administration hiteragency Ecosystem Management 
Task Force should select an Ecosystem Management Demonstration 
Project within the upper Mississippi River Basin and establish a cross-
agency ecosystem management team under the DOI to develop 
plans and budgets for the project. 

Action I 1.1: The USGS should establish a federal clearinghouse for 
data gathered during preparation of the Review Committee report. 

Action 11.2: FEMA should investigate the costs and feasibility of 
completing a national inventory of floodprone structures. 

Action 11.6: The Administration should direct that scientific research 
be conducted to identify state-of-the-art techniques or applications for 
estimating and assessing environmental and social impacts. 

Action 11.7: The USACE and USDA, in collaboration with the DOI, 
should evaluate the effect of natural upstream storage and floodplain 
storage in such areas as wetlands and forested wetland on mainstem 
flooding. 

COSTS 

CBE: Cannot Be Estimated 

CNB: Cost of Normal Business 

IC: Increased Cost 

SIP: Shift in Priorities 

LEGEND: 

EE: 

ICA: 

IE: 

RCP: 

ADDITIONAL 
COSTS TO POTENTIAL 
FEDERAL SAVINGS 

GOVERNMENT 

CNB, SIP EE, ICA 

IC ICA, IE, REI 

CNB ICA, IE, 
RDA,RFD 

CNB, SIP EE, ICA, IE, REI 

CNB, SIP EE, ICA, 
RDA, REI, RFD 

SAVINGS 

Environmental Enhancement 

Improved Customer Assistance 

Increased Efficiency 

Reduced Claims Payment 

RDA: Reduced Disaster Assistance 

REI: Reduced Environmental Impact 

RFD: Reduced Flood Damages 
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Chapter 14 

PERCEPTIONS, IDEAS, AND PROPOSALS 
From the outset of this review, the Floodplain Management 
Review Committee has benefited from the support of 
hundreds of individuals and groups, many of which had 
strong opinions on what should be done to solve the 
problems of the floodplain. With less than five months to 
complete its review, the Review Committee was unable to 
address each and every issue raised. Some concerns clearly 
merited further study, and Chapter 11 describes needed 
analysis and research. 

Other issues were deemed beyond the scope of the Review 
Committee's charge, but nonetheless deserve consideration 

FEDERAL FARM PROGRAMS 

Throughout the review, some federal economists and many 
non-federal groups have proposed phasing out federal 
subsidies in general and federal farm program payments in 
particular to floodplain activities, because they represent 
intrusions into the free market by distorting incentives and 
thus may encourage floodplain activity. The Review 
Committee did examine the role of federal farm programs 
as they influence individual farmers' decisions to farm in 
bottomlands. The study looked at both program payments 
and the support provided to farmers by federal levee 
repairs. 

Each agricultural producer in the floodplain makes 
farming decisions based on a collection of factors, many 
of which differ from location to location. Input prices tend 
to be the same at all locations, but production practices 
and potential yields depend on the characteristics of the 
land. Cash receipts will depend on whether the farmer 
participates in a crop price support program. In addition, 
the level of flood protection will determine whether a 
given year's yield will be realized and what the expected 
flood damages will be. From a farmer's perspective, the 
viability of farming a particular area depends on the net 

in the on-going debate about the management of the 
nation's resources. Should steps be taken to reduce or 
eliminate federal subsidies of floodplain activities? Have 
government programs induced inappropriate floodplain 
usage by shifting the consequences of certain actions from 
individuals to the federal government? Should the contribu
tion of local interests to construction and repair of flood 
control structures be increased? Should disaster funding 
policies and procedures within the federal budget process 
be changed? 

income that can be earned. Government programs for 
price and income support, levees, drainage, technical 
assistance, subsidized crop insurance premiums, and crop 
disaster assistance all serve to lower the cost of farming on 
the floodplain. 

Many agricultural levees were constructed and maintained 
by local districts with no use of federal or state funds prior 
to 1993, so those flood control structures cannot be 
considered as part of a past subsidy to floodplain 
agriculture. If these levees arc repaired with federal funds, 
the added benefit would reduce future production costs for 
the farmer. Farm programs offer a producer higher profits 
for growing certain crops, so the type ofbottomland 
agriculture is also influenced by government policies. 
Farmers with lower levels of flood protection may switch 
to alternative crops such as growing biomass fuel. The 
economic viability of such choices is currently being 
studied. Site characteristics and government policies will 
determine a farmer's choices. Programs offering 
easements, levee set-backs, or "green" payments will have 
to take factors affecting farmer decisions into account. 
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Preliminary results from a study funded by EPA and being 
conducted by the Center for Agricultural and Rural 
Development at Iowa State University and the Center for 
National Food and Agricultural Policy at University of 
Missouri - Columbia indicate that in some areas participa
tion in federal farm programs and the existence of levees 
will determine whether a crop is grown and which crop is 
chosen. In other areas of the floodplain, agriculture would 
be profitable even without participation in any farm or levee 
program. 

Elimination of federal farm programs for floodplain farmers 
might make operations less viable and might influence 
some to leave the floodplain. It appeared to the Review 
Committee that it would be difficult lo determine which 

MORAL HAZARD 

In providing support for a range of floodplain activities, 
does government create a "moral hazard?" This phrase is 
used in the insurance industry describe the situation when 
an insured party has lower incentive to avoid risk because 
an enhanced level of protection is provided. 

If an individual or government entity does not bear the 
financial consequences of an action there is little reason to 
mitigate the danger; therefore, the insured party is more 
likely to be at risk (or will expend too little effort to avoid 
risk) than one who has to bear all consequences. The 
insurance provider usually has few ways of observing 
whether proper care or precautions are taken. Private 
insurance companies deal with the moral-hazard problem 
by offering less than full coverage and requiring payments 
(deductibles) which increase the policyholder's incentive to 
take protective measures. Another way that insurance 
providers cope with moral hazard is to base each period's 
premiums on claims from previous periods. This method 
increases the policy holder's level or risk avoidance. Some 

PERCEPTIONS, IDEAS, AND PROPOSALS 

floodplain farmers should not receive program payments. A 
substantial portion of American farming is in the floodplain. 
Much of the agricultural base of Missouri, Arkansas, 
Mississippi, and Louisiana exists in the floodplain. If the 
intent of removing payments or subsidies is to alter 
behavior that is believed to contribute to environmental 
problems, then it might be more productive to remove 
payments or offer "green payments" in areas where 
agriculture operates under less than optimal conditions, e.g., 
highly erodible land, drylands, etc. 

While the issue of the merits of federal farm programs is 
important, it merits airing in a context lager than the 
floodplain and with a greater recognition of the difficulties 
of selective application of any such policy.' 

federal provision of hazard insurance is subsidized through 
reduced premiums and administrative fees which lowers an 
individual's stake in avoiding harm. The availability of 
supplementary compensation diminishes the efficiency of 
insurance to encourage risk sharing, The Review 
Committee recognizes that through provision of disaster 
assistance and, in some cases, enhanced flood protection, 
the government may in fact be reducing incentives for 
local governments and individuals to be more prudent in 
their actions. The subject was discussed frequently in the 
field and with many of the Review Committee's advisors 
but without resolution. Some older studies have indicated 
that the presence of federal support does not create a disin
centive to buy flood insurance. The Review Committee 
has sought to reduce the moral hazard through recommen
dations that limit disaster assistance and propose loans 
rather than grants for infrastructure upgrades. The Review 
Committee notes the potential for moral hazards to 
develop and cautions agencies involved in floodplain 
management to be aware of this potential. 

FEDERAL FISCAL ROLE IN FLOOD CONTROL 

Some people state that the federal government's role in 
funding flood control projects should be limited to paying 
costs related to federal benefits, with responsibility for 
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costs associated with regional and local benefits falling to 
the local sponsor. t At present, under the provisions of the 
Water Resources Development Act of 1986, cost-sharing 
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for flood control projects is set at a local contribution of not 
less than 25 percent and not more than 50 percent, 
depending on the circumstances. Levee repairs, carried out 
under the provisions of PL 84-99 by the USACE, require a 
20 percent local contribution, although the requirement for 
cost-sharing was determined by the Administration, not the 
Congress. 

The federal interest in flood control was stated most clearly 
by the Flood Control Act of 1936, " ... the Federal 
Government should improve or participate in the 
improvement of navigable waters or their tributaries ... for 
flood control purposes if the benefits to whomsoever they 
may accrue are in excess of the estimated costs ... " The 
rationale for this federal involvement was based in part on 

FUNDING DISASTERS 

Natural disasters in the United States are costly events in 
terms of both human lives lost and property damaged. 
From FY 1989 through FY 1993, over $27.6 billion has 
been spent on federal disaster assistance programs. Figure 
14.1 shows the number of Presidential declarations over 
the past five years by disaster type and the dollars per 
capita that went to disaster relief payments for each state 
under the FEMA program. Although flood declarations 
comprised the majority of Presidential disasters declara
tions, earthquakes (California) and hurricanes (South 
Carolina, Florida) have caused greater per capita damage. 
All but six states experienced disasters severe enough to 
warrant Presidential declarations. States in the northeast 
battled coastal flooding while the south recovered from 
hurricanes and the midwest from floods. 

The rising frequency and costs of natural disasters have 
prompted a variety of concerns. Some have questioned the 
federal government's role in funding disaster recovery, 
citing the potential for rising expenditures in an era of 
budgetary restraint, the possible incentives that federal 
relief creates for people to locate in disaster-prone areas, 
and the potential for elements of federal, state, and local 

PERCEPTIONS, IDEAS, AND PROPOSALS 

the magnitude of the physical threat and potential damages 
to the nation from flooding, and in part on recognition that 
navigable waters are interstate and activities in one area can 
have major effects on other areas. 

The Congress, working with The Administration, has 
set cost-sharing rules based on congressional and 
Administration determinations as to the nature of the threat 
and the ability of state and local governments to bear the 
costs of projects rather than on the allocation of net 
benefits. The Review Committee recognizes that shifts in 
cost-sharing formulas would alter floodplain behavior but 
had neither the time to analyze nor the resources to develop 
any rationale for changing the existing cost-share arrange
ments. 

government to rely on disaster relief for infrastructure 
repair. Others, assuming that a federal obligation to fund 
recovery exists, point to hazard mitigation as a cost
effective alternative to providing disaster assistance. 
Funding preventive measures such as relocating structures 
out of the floodplain can decrease the demand for disaster 
relief. 

Although congressional budgetary reform policies are 
outside the scope of this report, the Review Committee 
frequently heard concerns expressed about the current 
system of funding disaster relief through emergency sup
plemental appropriations, exempting disaster relief from 
the scrutiny received by other spending, while permitting it 
to add to the federal deficit. This situation also may create 
an incentive for federal agencies to accept backlogs in 
maintenance for activities in disaster prone areas, 
recognizing that an emergency spending opportunity for 
catching up may occur. The 0MB should support study of 
and attention to the long-term implications of the 'above
cap' funding process. 
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Figure 14.l Presidential Disaster Declarations, 1989-1993 
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PEOPLE, THE MEDIA, AND THE FEDERAL FLOOD RESPONSE 

Compassion plays a major role in the way people respond 
to disasters and rush to provide disaster relief. The speed 
with which the entire nation learns of disasters is almost 
immediate. For example, because of the television 
coverage of the 1989 World Series, those watching had the 
experience of actually being present during a major 
earthquake. As for the 1993 floods, the nation can 
remember pictures carried by CNN of the house being 
swept away when a levee was breached. Viewers were left 
wondering how this could happen rather than why the 
house was there in the first place. 

The best media flood-relief stories became those of 
suffering people and those complaining about the lack of 
quick government assistance. Politicians and decision
makers were bombarded with calls and they responded by 
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declaring additional counties part of the disaster area and 
by promising quick relief. FEMA Disaster Field Offices, 
set up in many cities and towns, were themselves flooded 
with applications for disaster relief. The media attention 
helped agencies get needed information to citizens, but 
also may have increased expectations about the level of 
assistance that was available or the speed at which help 
could be provided. 

Human compassion and the way news is reported 
influences how Congress and the nation respond to 
disasters. A great push arose to replace levees along the 
Missouri River, many of which should not be replaced 
without careful design and engineering considerations. 
If federal response to disaster relief is driven by the 
immediacy of an event, rather than by rational 
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decisionmaking, the effort to put everything back to the way 
it was may increase future risk rather than promote long
term solutions to risk reduction. In the haste of some 
disaster relief and under the pressure of the media effect, 
the nation may have subsidized some bad decisions and 

NON-URBAN LEVEES 

Congressional and Administration support of the 1993 
supplemental appropriations for PL 84-99 clearly indicates 
strong support for that program. Several groups in and 
outside the federal government, however, proposed 
eliminating all federal support of levee repairs under PL 
84-99. Lack of federal post-disaster support probably 
would result in eventual economic failure for some 
previously protected land and a gradual conversion of 
formerly protected land from agriculture to natural areas, 
which in turn could provide additional flood storage and 
reduce future agricultural flood damages. 

PERCEPTIONS, IDEAS,AND PROPOSALS 

penalized some good ones, foregoing opportunities for 
change. A caring, supportive approach for disaster victims 
must never be lost; but there must be, in tandem, an effort 
to ensure decisionmaking that reflects long-term as well as 
short-term goals. 

Before a levee can be repaired, on a cost-shared basis, 
under PL 84-99, the USACE or SCS must conduct an 
economic analysis indicating that the benefits of the repair 
outweigh the costs. This requirement mirrors the require
ments for new construction, but looks only at the costs and 
benefits associated with the emergency repairs. Sponsors 
of levees that do not meet the benefit. cost test for repairs 
may not find it profitable to continue to farm, but the 
action that forced this decision was one based on accepted 
analysis practices rather than one based on a desire to 
reallocate the land. Provisions are available under current 
laws to obtain interest in such land from willing sellers 
(see Chapter 7). 

MISSOURI RIVER BANK STABILIZATION AND NAVIGATION 

Clearly, there is a relationship between the Missouri River 
Bank Stabilization and Navigation Project and the decline 
of habitat and ecosystems along that river. In recent years 
the USA CE has made efforts to adjust operation of the 
system to better accommodate environmental concerns. 
Nevertheless, during the course of its review, the Review 
Committee encountered many individuals and several 
conservation agencies that believe the economic and social 
benefits derived from the project do not outweigh the 
environmental costs associated with it. The Review 
Committee reviewed benefit-cost calculations for the 
navigation component of the project prepared by the 
USACE Institute for Water Resources using the current 
Principles and Guidelines procedures for the reach of the 
river between Sioux City, Iowa, and Kansas City. This 
analysis indicated that, using the existing procedures, there 
is a favorable ratio, even when navigation tonnage 
involving river operations and bank stabilization benefits 
is excluded. The Review Committee recognizes that the 
USACE is in the pro<:ess of completing its multi-year 

study of the water control operations of the Missouri River 
main stem reservoir system and is about to release a draft 
Environmental Impact Statement (EIS) covering the 
program of releases from the reservoirs and their relation
ship to the ecology of the river, navigation, hydropower, 
flood control, water supply, and recreation. Discussions 
with the USACE indicate that the draft EIS will address 
many environmental concerns. The 'Master Manual' 
review study is being conducted under a full public 
involvement process in accordance with the NEPA. The 
Review Committee believes it would be appropriate for the 
USACE, after completion of the action on the 'Master 
Manual,' to conduct an analysis of potential modifications 
to the structural components of the navigation system to 
determine what benefits can be obtained through these 
actions. The USACE should also, under the recommended 
procedures for project review (Chapter 5), conduct an 
analysis, by reach, of the total benefits and costs of 
navigation operations on the Missouri River. 
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PROPERTY RIGHTS 

Two senior members of Congress expressed to the Review 
Committee a concern felt by many individuals who also 
corresponded with the Review Committee. 

The respect and adherence to the rights of property 
owners as drafted in our Constitution are of central 
importance to the federal government's role in 
floodplain management. Any acquisition of lands, 
expansion of wetlands, and the purchase of 
easements and rights-of-way should be done with 
adequate compensation to the landowner. 
Likewise, the federal government should refrain 
from the use of condemnation when attempting to 
move residents out of the floodplain. Any 
expansion of buyout and relocation initiatives must 
be carried out on a willing-seller basis. 

There has been no suggestion in this report that either land 
or property be condemned by the federal government. 
Sound floodplain management will result from a strong 
partnership among federal, state/tribal and local 
governments and the private citizens of the nation. 
Decisions on land acquisitions should result from consul
tations within this partnership. The recommendations of 
this report tie all federal acquisitions of land or property 
for environmental or relocation purposes to a willing-seller 
scenario. 

The report recognizes that the federal government should 
not support fiscally the rebuilding of some flood damaged 
structures, to include levees and homes, when it does not 
make economic or engineering sense. To some, this 
failure to support rebuilding is seen as an abridgement of 
the rights of the owners of the property. The Review 
Committee does not see this to be the case. Some 
individuals have stated that the federal government's 
failure to repair their flood-damaged levees, even though 
they were ineligible for participation in one of the 
emergency programs, constitutes an abridgement of their 
entitlement to these repairs and thus a violation of their 
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property rights. The Administration has determined the 
eligibility criteria for each existing levee repair program. 
The Review Committee has endorsed the criteria being 
used by the USACE to determine eligibility for participa
tion in levee repair programs (Action 8.2) and does not see 
the denial of repairs to be either an entitlement or a 
property rights issue. 

Similarly, some individuals have complained that any 
restrictions on an individual's or a group's 'right' to 
floodfight constitutes another possible abridgement of 
property rights. The Review Committee recognizes the 
rights of individuals and groups to protect their own 
property from destruction provided that their actions do 
not increase flood damages to other groups or individuals. 
The law concerning protection against a common enemy is 
complex and the rights and responsibilities of individuals 
and groups involved in such actions vary widely by state 
and locality. The Review Committee has recommended 
that before federal and state governments provide fiscal or 
in-kind support to floodfights, they ensure that the actions 
being taken will not have adverse impacts on other groups 
or individuals. Individuals and groups retain the ability to 
'go it on their own' subject to state and community 
floodplain management regulations (including floodway 
regulations adopted by communities to participate in the 
NFIP). These individuals and groups are subject to 
whatever liability they generate as a result of their actions. 
Land use controls developed by a community as a result of 
participation in the NFIP represent community decisions. 

Several individuals discussed with the Review Committee 
their concern that national environmental programs have 
resulted in a shifting of property from private ownership 
and that these shifts constituted a taking of sorts. 
Wherever possible, the Review Committee investigated the 
comment and could only identify programs in which there 
had been willing sellers. 
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ENDNOTES 

I. A federal economist notes, In proposing an end to farm program payments, that major institutional changes can be very 
disruptive and transitions are important in order to minimize disruptions. "People make major investments based on 
market distortions Introduced by subsidies. Eliminating existing subsidies is disruptive and equity requires that beneficiar
ies be given an opportunity to adjust to the correction of these distortions. However, not eliminating subsidies imposes an 
unfair burden on the rest of society. Living, working and investing in a floodplain is inherently risky. If people are not 
confronted with the full cost of such behavior, resources are mlsallocated and costly inefficiencies result. It is inequitable 
to ask Federal taxpayers to subsidize and finance such activities." 

2. One economist notes, "The Federal Government should not be in the business of financing projects which produce local 
and/or regional benefits. The Federal Government should establish standards for management of the floodplain. Subject 
to budgetary constraints, If a proposed project has a benefit-cost ratio greater than one for Federal benefits, the Federal 
Government should pay for the provision of Federal benefits and locals should pay all other costs.'' 
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Chapter 15 

INTO THE 21 ST CENTURY 

The Midwest Flood of 1993 was a significant hydrometeo
rological event. In some areas it represented an unusual 
event; in most others, however, it was just another of the 
many that have been seen before and will be seen again. 
Flood flows similar to those experienced by most of the 
Midwest will continue to occur. 

Excessive rainfall, which produced standing water, 
saturated soils, and overland flow, caused major damages to 
upland agriculture and some communities. In turn, runoff 
from this rainfall created, throughout the basin, flood events 
that became a part of the nation's 1993 TV experience. 
Damages overall were extensive; $12-$ I 6 billion that can 
be counted and a large amount in the unquantifiable impacts 
on the health and wellbeing of the population of the 
Midwest. 

Human activities in the floodplains of the Midwest over the 
last three centuries placed people and property at risk. 
Loca and federal flood damage-reduction and floodplain 
management programs reduced the annual risk and, during 
the 1993 flood, prevented nearly $20 billion in potential 
damages. Some of these programs, however, have drawn 
the population to high-risk areas and created greater 
exposure for future damages. In addition, flood damage
reduction, navigation and agricultural activities have 
severely reduced available floodplain habitat and have 
compromised natural functions on which fish and 
wildlife rely. 

Over the last 30 years the nation has learned that effective 
floodplain management can reduce vulnerability to damages 
and create a balance among natural and human uses of 
floodplains and their related watersheds to meet the social 
and environmental goals of the nation. The nation, 
however, has not taken advantage of this capability. 

The Interagency Floodplain Management Review 
Committee proposes a better way to manage the nation's 
floodplains. The report begins with establishing that all 
levels of government, all businesses, and all citizens 
interested in the floodplain should have a stake in properly 
managing this resource. All of those who support the risk, 
either directly or indirectly, must share in the management 
and the costs of reducing the risk. The federal government 
must lead by example; state and local governments must 
manage the floodplains; and individual citizens must adjust 
their actions to the risk they face. 

The Review Committee supports an approach to floodplain 
management that replaces a focus on structural solutions 
with a sequential strategy of avoidance, minimization and 
mitigation. In many cases, by controlling runoff, managing 
ecosystems for all their benefits, planning the use of the 
land, and identifying those areas at risk, the hazard can be 
avoided. Where the risk cannot be avoided, damage mini
mization approaches, such as elevation and relocation of 
buildings, and construction of reservoirs or flood protection 
structures, are carried out only when they can be integrated 
into an overall systems approach to flood damage reduction 
in the basin. 

When floods occur, damages to individuals and 
communities can be mitigated with a flood insurance 
program that obtains its support from those who are 
protected. Full disaster support for those in the floodplain 
is contingent on participation in these self-help mitigation 
programs. By internalizing these risks, the moral hazard 
associated with full government support is reduced. 

To ensure a long-term, nationwide approach to floodplain 
management, the Review Commictee proposes legislation to 
develop and fund a national floodplain management 
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program with principal responsibility and accountability at 
the state level. It also proposes revitalization of the federal 
Water Resources Council to better coordinate federal 
activities, limited restoration of some basin commissions 
for basin-wide planning, and reissuance of a Presidential 
Executive Order requiring adherence to floodplain 
management principles by federal agencies and their 
programs. 

THE 21sT CENTURY FLOODPLAIN 

The vision of the 21" Century floodplain described in 
Chapter 4 can become a reality. 

Human activity in the floodplain will continue, but with 
the clear understanding that any activity is subject to the 
residual risk of flooding and that the costs of this risk are 
to be borne by the sponsors of the activity. All new 
activity will be evaluated for its economic, social, and 
environmental impacts and its effects on other activities in 
the floodplain. 

The threat to urban centers whose existence depends on 
the river for commerce or whose locational advantage is 
tied historically to the floodplain will be reduced by a 
combination of upstream land treatment, floodways, and 
floodproofing. In some cases, levees and floodwalls will 
continue to provide part of the vulnerability reduction. 
Many sections of these communities, where frequent 
flooding had been a way of life for the residents, will 
become river-focused parks and recreation areas as former 
occupants relocate to safer areas on higher ground. 
Adherence to strict land-use regulations by the community 
will stop unwise development. 

Those whose homes were at risk in low lying areas outside 
the urban centers will have moved to higher ground. 
Outside of the urban areas, industry will protect its own 
facilities against major floods. The water and wastewater 
treatment plants, power plants, and major highways and 
bridges that serve these centers will be elevated out of the 
flood's reach or protected against it. Much of this infra
structure, as well as the homes, businesses, and agricultur
al activities located behind most levees, will be insured 
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Recognizing that the existing developed condition of the 
upper Mississippi River Basin includes individually 
authorized federal flood control projects and levees built by 
local groups and individuals, the Review Committee also 
proposes a plan to identify and evaluate the needs of the 
basin, to ensure the integrity of a flood damage reduction 
system that meets the needs of the basin, and to restore 
natural floodplain functions on appropriate lands. 

against flooding through full participation in commercial 
or federally supported insurance programs. 

The floodplain of the 21 ~ Century will be rich in both 
agriculture and natural systems. At the upstream end of 
well-maintained levees, federally built water-control 
structures will permit controlled passage of river waters to 
keep sloughs wet throughout the year, maintaining and 
restoring aquatic habitat with resultant benefits for 
fisheries, waterfowl, and other wildlife. Levees will be 
modified to provide for controlled overtopping in the event 
of high water, eliminating the catastrophic failures that 
occurred in the past. Participation in a federal crop 
insurance program will protect the agricultural 
investments. 

Some of the lower land will be converted from row crops 
to alternative crops or silviculture or returned to a natural 
state under federal or state easements. Many levees that 
were frequently destroyed in the past by flood waters will 
be removed or relocated to ensure their integrity or provide 
for a floodway. 

Upland of the floodplain, programs to improve the 
treatment of lands, control new runoff, and restore 
wetlands will reduce the flows during frequent floods and 
shave the peaks off larger events, improving conditions in 
the floodplain. Both commercial and recreational vessels 
will continue to ply the river's waters, operating in a 
navigation system that enhances riverine ecosystems 
through water-level adjustments and control. 

The floodplain will meet the needs of both human and 
natural systems. 
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SHARING THE CHALLENGE 

The Review Committee has suggested a bold yet realistic 
and straightforward approach to improving floodplain 
management: 

• Share responsibility and accountability for 
accomplishing floodplain management among all 
levels of government and with the citizens of the 
nation. The federal government can not go it alone, 
nor should it take a dominant role in lhe process. 

• Establish, as goals for the future, the reduction 
of the vulnerability of the nation to the dangers and 
damages that result from floods and the concurrent 
and integrated preservation and enhancement of the 
natural resources and functions of floodplains. 
These goals seek to avoid unwise use of the 
floodplain, mitigate vulnerability when floodplains 
must be used, and mitigate those damages that do 
occur. 

• Organize the federal government and its 
programs to provide the support and the tools 
necessary for all levels to carry out and participate 
in effective floodplain management. 

The tools, authorities and programs are available at the 
federal, state, tribal, and local level to move toward 
accomplishment of these goals. Many of the nation's past 
activities in the floodplain make sense, produce desirable 

WHAT'S NEXT? 

The Review Committee has proposed 60 actions and made 
recommendations concerning 28 other issues. These 
proposals represent a package whose interrelationship will 
continue to exist even if one or more of the components 
fails to be implemented. The Review Committee would 
caution that the strong linkages among the actions and rec
ommendations require that, as any one is considered, it 
needs to be addressed in the context of those to which it 
relates. 

INTO THE 2p·r CENTURY 

results, and should be continued. Others do not and should 
be stopped. While many aspects of current programs are in 
need of modification, the problem is not one of lack of 
understanding of how to manage floodplains and their 
associated watersheds, it is a problem of will and organiza
tion. There are no silver bullets in the floodplain 
management business, no single actions that will suddenly 
reduce the vulnerability of those who are currently at risk or 
stave off placing others in the same position. 

If the nation is to move ahead, it must do so in a manner 
that recognizes the many stakeholders in the floodplain 
management effort and appropriately divides the responsi
bilities among them. Many state and local governments 
have done a great job at floodplain management and the 
nation can build on that success; others need encourage
ment; all need support. Operating together with common 
goals, governments, businesses, and private citizens can 
make sound floodplain management a reality throughout the 
nation. 

By giving the states and local governments more responsi
bilities and supporting their efforts, by improving the 
efficiency of federal efforts, and by ensuring that 
individuals recognize and assume their personal responsibil
ities for floodplain activities, the federal government can 
share the challenge of floodplain management and see to its 
accomplishment. 

Chapter 12 provided a road map for further action, 
assigning responsibilities to appropriate agencies for 
specific actions. Unless these actions are tracked by the 
Administration, the cohesion of the disparate actions could 
be lost. 

The United States has a rare opportunity to make a change 
in floodplain management. It should not be missed. 
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PartV 

REPORT OF THE SCIENTIFIC 
ASSESSMENT AND STRATEGY TEAM 
(SAST) 

To be published separately 

PARTV 
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ACROMYMS & ABBREVIATIONS 
ac-ft Acre-feet FCIC Federal Crop Insurance Corporation 
ACR Acreage Conservation FCO Federal Coordinating Officer 
ASCS USDA Agricultural Stabilization and FEMA Federal Emergency Management 

Conservation Service Agency 
BIA DOI Bureau of Indian Affairs FGDC Federal Geographic Data Committee 
BOR DOI Bureau of Reclamation FIPS Federal Information Processing 
CA Cooperative Agreements Standards 
CDBG Community Development Block Grant FIRM Flood Insurance Rate Map 
CEA EOP Council of Economic Advisors FmHA USDA Farmers Home Administration 
CEQ EOP Council on Environmental FMRC Interagency Floodplain Management 

Quality Review Committee 
cfs cubic feet per second FR Federal Register 
CFR Code of Federal Regulations FS USDA Forest Service 
CN Curve Number FSA Food Security Act 
CNN Cable New Network FWS DOI Fish and Wildlife Service 
CRP Conservation Reserve Program FY Fiscal Year 
CVM Contingent Valuation Method GIS Geographic Information System 
CWA Clean Water Act HEC Hydrologic Engineering Center 
CZMA Coastal Zone Management Act HEL Highly Erodible Land 
DOC Department of Commerce HOME HUD HOME Investment Partnership 
DOI Department of the Interior Program 
DOD Department of Defense HR House of Representative Bill 
DOT Department ofTransportation HUD Department of Housing and Urban 
EA NEPA Environmental Assessment Development 
EDA DOC Economic Development IFSARE Interferometric Syntheic Aperture 

Administration Radar for Elevation 
EEP Environmental Easement Program LAWCON Land and Water Conservation Fund 
EIS NEPA Environmental Impact Statement LIDAR Light Detection and Ranging 
EMP Environmental Management Program LTRMP Long Term Resource Monitoring 
EO Executive Order Program 
EOP Executive Office of the President MARC Midwest Area River Coalition 
EPA Environmental Protection Agency MLRA Major Land Resource Area 
EROS Earth Resources Observation System MM&MR Major Maintenance and Major 
ERS Economic Research Service Rehabilitation 
ESA Endangered Species Act MR&T Mississippi River and Tributaries 
EWP Emergency Watershed Protection Project 

Program MOA Memorandum of Agreement 
EWRP Emergency WetlandsReserve Program MOU Memorandum of Understanding 
FAA DOT Federal Aviation Administration MRC Mississippi River Commission 
FACTA Food, Agriculture, Conservation and NASA National Aeronautics and Space .,, 

Trade Act of 1990 (the 1990 Farm Bill) Administration 
NBS National Biological Survey 
NED National Economic Development 
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NEPA National Environmental Policy Act SBA Small Business Administration 
NFIP National Flood Insurance Program scs USDA Soil Conservation Service 
NGO Non-Governmental Organization SPF Standard Project Flood 
NHPA National Historic Preservation Act TIGER Topologically Integrated 
NOAA DOC National Oceanic and Geographically Encoded Reference 

Atmospheric Administration TVA Tennessee Valley Authority 
-NPR National Performance Review UCOWR Universities Council on Water 
NPS DOI National Park Service Resources 
NRI National Resource Inventory UMRBA Upper Mississippi River Basin 
NWS DOC National Weather Service Association 
0MB EOP Office of Management and Budget UMRBC Upper Mississippi River Basin 
P&G Economic and Environmental Commission 

Principles and Guidelines for Water UMRCC Upper Mississippi River and 
and Related Land Resources Conservation Council 

P&S Principles and Standards For Planning UMR&T Upper Mississippi River and 
Water and Related Land Resources Tributaries Project 

PL Public Law USACE U.S. Army Corps of Engineers 
RCRA Resource Conservation and USC United States Code 

Recovery Act USDA U.S. Department of Agriculture 
RDA Rural Development Administration USGS DOI U.S. Geological Survey 
RRSA Refuge Revenue Sharing Act WRC Water Resources Council 
s Senate Bill WRDA Water Resources Development 
SAST Scientific Assessment Team and Act (of any year) 

Strategy ( of the FMRC) WRP Wetland Reserve Program 
SAR Synthetic Aperture Radar 
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GLOSSARY 
100-year flood: A term commonly used to refer to the one percent annual chance flood. The JOO-year flood is the flood that is 
equaled or exceeded once in I 00 years on the average, but the term should not be taken literally as there is no guarantee that 
the 100-year flood will occur at all within a JOO-year period or that it will not recur several times. 

Acre-foot: A unit measure of volume equal to one acre covered to a depth of one foot; often used to describe reservoir 
capacity or the amount of water flowing past a point in a river over a specified time period. One acre-foot equal 43,560 cubic 
feet, or 326,700 gallons. 

Actuarial rates: Insurance rates determined on the basis of a statistical calculation of the probability that a certain event will 
occur. Actuarial rates, also called risk premium rates, are established by the Federal Insurance Administration pursuant to 
individual community Flood Insurance Studies and investigations undertaken to provide flood insurance in accordance with the 
National Flood Insurance Act and with accepted actuarial principles, including provisions for operating costs and allowances. 

Aggradation: The process of filling and raising the level of a streambed by deposition of sediment. 

Agricultural levee: A levee for which the majority of benefits are derived from protection of agricultural lands. 

Backwater lake: A lake connected to a river at its downstream end that fills principally from the rise of the river rather than 
from inflow from the lake's drainage area. 

Backwater: a) A rise in upstream water level caused by an increase in flow downstream. b) An upstream water level rise 
caused by obstructions downstream, such as ice jams or debris. 

Bank stabilization: Use of structural measures such as rock, concrete, or other material to stabilize channel banks against 
movement and erosion. 

Bankfull stage: At a given location, the maximum elevation to which a river can rise without overflowing its banks. 
(see Flood stage) 

Base flood: A flood of specific frequency and used for regulatory purposes. The NFIP has adopted the "100-year" flood as 
the base flood to indicate the minimum level of flooding to be used by a community in its floodplain management regulations. 

Basin: A region or area drained by a river system. Also, the total land area that contributes runoff to any given point on a 
river or stream. Often called a watershed. 

Biotechnical engineering: Channel or bank modification techniques that use vegetation in innovative ways, in contrast to 
traditional bank sloping and riprap protection. 

Bluff line: A steep headland or cliff which in some topographical settings defines the edge of a floodplain. 

Bottomland hardwoods: Tree species that occur on water-saturated or regularly inundated soils. Classified as wetlands, 
these areas contain both trees and woody shrubs. 

GI I 
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GLOSSARY 

cfs: The rate of flow (see Discharge) past a given point, measured in cubic feet per second. One cubic foot of water equals 
about 7 112 gallons. 

Collaborative approach: A commitment to working collectively to solve complex, inter-related concerns. A collaborative 
effort requires more than consultation, coordination, and seeking public input. 

Community Assistance Program (CAP): The program established by the Federal Emergency Management Agency and 
intended to assure that communities participating in the NFIP are carrying out the flood loss reduction objectives of the 
program. The CAP provides needed technical assistance to NFIP communities and attempts to identify and resolve floodplain 
management issues before they develop into problems requiring enforcement action. 

Community Rating System (CRS): A program developed by the Federal Emergency Management Agency and intended to 
encourage -- by use of flood insurance premium reductions -- community and state activities that go beyond the basic NFIP 
requirements; the CRS gives communities credit for certain activities to reduce flood losses, facilitate accurate insurance 
rating, and promote the awareness of flood insurance. 

Conservation tillage: Practices that reduce cultivation of soil, leave a protective vegetative layer on the surface, and thereby 
serve to reduce or minimize soil erosion. 

Crest: The highest water level at a given location during a flood event. 

Crop rotation: Growing crops in a cropping sequence designed to provide adequate residue for maintaining or improving soil 
condition. 

Cumulative impacts: The impacts on the environment that result from the incremental impact of an action when added to 
other past, present and reasonably foreseeable actions. Cumulative impacts can result from individually minor but collectively 
significant actions taking place over a period of time. 

Dam: A st.ructure built across a waterway to impound water. Dams are used to control water depths for navigation or to 
create space to store water for flood control, irrigation, water supply, hydropower or other purposes. 

Debris: Objects such as logs, trees and other vegetation, building wreckage, vehicles, shipping carts or dead animals carried 
by water in a flood ( or by wind, as in a hurricane or tornado). 

Degradation: A process of lowering the level of a streambed by scour and erosion. 

Design flood: The maximum amount of water for which a flood control project will offer protection. Selection is based on 
engineering, economic and environmental considerations. 

Dike: In most areas of the U.S., an earthen or rock structure built partway across a river for the purpose of maintaining the 
depth and location of a navigation channel. In others areas the term is used synonymously with levee. 

Discharge: Rate of flow in a river or stream measured in volume of water per unit of time. (See cfs) 

Drainage tiles: Short lengths of perforated pipe made of clay, concrete, or plastic installed in soil to remove free water for the 
purpose of crop production. 
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Drainage area: Total land area from which water drains to a point on a river. The upper Mississippi River drainage area 
comprises 23% of the land area of the 48 contiguous United States. 

Ecosystem: Biological communities (including humans) and their environment (or watershed) treated together as a functional 
system of complementary relationships, including transfer and circulation of energy and matter. 

Ecosystem integrity: Maintenance of the structural and functional attributes characteristic of a particular locale or watershed, 
including normal variability. · 

Ecosystem management: Management of the biological and physical resources of an ecosystem or watershed in an attempt 
to maintain the stability of its structural, functional, and economic attributes, including its normal variability. 

Emergency spillway: See Spillway. 

Emergency: Any instance for which, in the determination of the President, federal assistance is needed to supplement state 
and local efforts and capabilities to save lives and protect property and public health and safety or to lessen or avert the threat 
of a disaster in any part of the United Sates. 

Encroachments: Activities or construction within the floodway, including fill, new construction, substantial improvements, 
and other development, that may result in an increase in flood levels. 

Environmental assessment: An examination of the beneficial and adverse impacts on the environment of a proposed action, 
such as a water resources project, and alternative solutions. 

Executive Order 11988: The floodplain Management Executive Order, issued in 1977, specifying the responsibilities of the 
federal agencies in floodplain management. EO 11988 directed federal agencies to evaluate and reflect the potential effects of 
their actions on floodplains and to include the evaluation consideration of flood hazards in agency permitting and licensing 
procedures. 

Federal lnteragency Floodplain Management Task Force: The Task Force established in 1975 to carry out the responsibili
ty of the President to prepare for the Congress a Unified National Program for Floodplain Management; member agencies arc 
the Department of Agriculture, Department of the Army, Environmental Protection Agency, Federal Emergency Management 
Agency, Department of the Interior, and the Tennessee Valley Authority. 

Federal trust resources: As applied in this report, these resources include migratory birds, federally listed threatened and 
endangered species and species that are candidates for listing, interjurisdictional fisheries and wetlands. Such resources are 
protected by international treaty, and/or federal law in recognition of their ecological and/or commercial significance. 

Field borders: A strip of perennial vegetation established on the edge of a field. It involves plantings of herbaceous 
vegetation or shrubs. 

Flash flood: Flood with a very rapid rate of rise that is caused by intense rainfall. During flash floods the time between peak 
rate of rainfall and peak flow is very short. 

Flood/flooding: A general and temporary condition of partial or complete inundation of normally dry land areas from the 
overflow of river and/or tidal waters and/or the unusual accumulation of waters from any source. 
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Flood control structures: Structures such as dams, dikes, levees, drainage canals, and other structures built to modify 
flooding and protect areas from flood waters. 

Flood discharge: The quantity of water flowing in a stream and adjoining overflow areas during times of flood. It is 
measured by the amount of water passing a point along a stream within a specified period of time and is usually measured in 
cubic feet of water per second ( cfs). 

Flood frequency: The frequency with which a flood ofa given discharge has the probability of recurring. For example, a 
I 00-year frequency flood refers to a flood discharge of a magnitude likely to occur on the average of once every I 00 years or, 
more properly, of a magnitude that has a one-percent chance of being equaled or exceeded in any year. Although calculation 
of possible recurrence is often based on historical records, there is no guarantee that a I 00-year flood will occur at all or that it 
will not recur several times within any JOO-year period. 

Flood hazard: The potential for inundation that involves risk to life, health, property, and natural floodplain values. 

Flood Hazard Mitigation Teams: Teams consisting of representatives of the 12 federal agencies that signed an interagency 
agreement to provide technical assistance to states and communities for nonstructural flood damage reduction measures. The 
teams are typically employed after each major flood disaster declared by the President to provide technical assistance and 
guidelines to communities and states affected by the disaster. 

Flood Insurance Rate Map (FIRM): An official map of a community on which the Federal Emergency Management Agency 
has delineated both the special hazard areas and the risk premium zones applicable to the community. FIRMs typically 
identify the elevation of the one-percent annual chance flood and the areas that would be inundated by that level of flooding; 
they are used to determine flood insurance rates and for floodplain management. 

Flood insurance: The insurance coverage provided through the National Flood Insurance Program. 

Flood of record: The highest' flood historically recorded at a given location. 

Flood-pulse advantage: The amount by which fish yield is increased by a natural predictable flood pulse. 

Floodplain management regulations: Zoning ordinances, subdivision regulations, building codes, health regulations, and 
special purpose ordinances that cover, for example, floodplains, grading, and erosion control and other regulations to control 
future development in floodplains and to correct inappropriate development already in floodplains. 

Floodplain management: A decision-making process whose goal is to achieve appropriate use of the nation's floodplains. 
Appropriate use is any activity or set of activities that is compatible with the risk to natural resources and human resources. 
The operation of an overall program of corrective and preventive measures for reducing flood damage, including but not 
limited to watershed management, emergency preparedness plans, flood control works, and floodplain management 
regulations. 

Floodplain resources: Natural and cultural resources including wetlands, surface water, groundwater, soils, historic sites, and 
other resources that may be found in the floodplain and that provide important water resources, living resources (habitat), and 
cultural/historic values. 

GI 4 



R05367

GLOSSARY 

Floodplain: Low lands adjoining the channel of a river, stream, watercourse, lake, or ocean, that have been or may be 
inundated by floodwater and other areas subject to flooding. 

Floodproofing: The modification of individual structures and facilities, their sites, and their contents to protect against 
structural failure, to keep water out, or to reduce the damaging effects of water entry. 

Flood stage: A site-specific river level at which flood damage may start to occur; usually at or above the top of the riverbank. 
Flood heights are often measured relative to the flood stage elevation. (See Stage). 

Flood storage pool: A volume of space in a reservoir reserved for storage of flood water. 

Floodwall: Reinforced concrete walls that act as barriers against floodwaters thereby helping to protect floodprone areas. 
Floodwalls are usually built in lieu of levees where the space between developed land and the floodway is limited. 

Floodway: The channel of a river or other watercourse and the adjacent land areas that must be reserved to discharge the flood 
without cumulatively increasing the water surface elevation more than a designated amount. The floodway is intended to carry 
deep and fast-moving water. 

Flowrate: Rate of flow (discharge) at a specific location in a river or floodplain. 

Free board: A factor of safety usually expressed in feet above a flood level for purposes of designing flood protection facilities 
and floor floodplain management. Freeboard tens to compensate for the many uncertain factors that could contribute to flood 
heights greater than the height calculated for a selected size flood and floodway conditions, such as wave action, bridge 
obstructions, and the hydrological effect of urbanization of the watershed. 

Gated outlets: Conduits, such as pipes or box culverts, in which mechanical gates are placed for the purpose of controlling 
the discharge. 

Geographic Information System (GIS): A computerized system designed to collect, manage, and analyze large volumes of 
spatially referenced and associated attribute data. 

Greenway: A protected linear open-space area that is either landscaped or left in its natural condition. It may follow a natural 
feature of the landscape, such as a river or stream, or it may occur along an unused rai )way line or some other right of way. 

High energy erosion zones: Areas on the floodplain, such as the location of a former channel, that are subject to extensive 
scour and sediment transport during overbank flows. 

Hinge-'control points: Points in slackwater navigation pools where the water level is used as an index to establish gate 
settings at navigation dams for maintaining navigable depths. 

Hydraulics: The science dealing with the mechanical properties of liquids that describes the specific pattern and rate of water 
movement in the environment. 

Hydrology: The science dealing with the properties, distribution, and circulation of water on and below the surface of the 
land and in the atmosphere. 
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Interjurisdictional Fisheries: Fish and shellfish resources whose habitat includes waters shared by two or more states. 

Land treatment measures: Measures used to reduce runoff of water to streams or other areas; techniques include 
maintenance of trees, shrubbery, and vegetative cover; terracing; slope stabilization; grass waterways; contour plowing; and 
strip farming. 

Levee: A linear earth embankment used to protect low-lying lands from flooding. A levee extends from high ground adjacent 
to a floodprone area along one side of a river to another point of high ground on the same side of the river. 

Lock: A structure adjacent to a dam or in a canal to allow passage of vessels from one water level to another. The lock 
consist of a chamber with gates at either end, in which water is raised or lowered. Navigation lock and dams normally do not 
store flood water. 

Lower Mississippi River Basin: The portion of the Mississippi River Basin that drains into the Mississippi River from its 
confluence with the Ohio River to the Gulf of Mexico. 

Lower Mississippi River: The reach of the Mississippi River from the confluence of the Ohio River at Cairo, Illinois, to the 
Gulf of Mexico. 

Major disaster: Any natural catastrophe or, regardless of cause, any fire, flood, or explosion in any part of the United States 
which, in the determination of the President causes damage of sufficient severity and magnitude to warrant major disaster 
assistance under the Robert T. Stafford Disaster Relief and Emergency Assistance Act. 

Middle Mississippi River: The reach of the Mississippi River between its confluence with the Missouri River at St. Louis, 
Missouri, and its confluence with the Ohio River at Cairo, Illinois. 

Mitigation: Any action taken to permanently eliminate or reduce the long-term risk to human life and property and the 
negative impacts on natural and cultural resources that can be caused by natural and technological hazards. 

Mitigation lands: Lands acquired to offset adverse impacts of water resource ( or other) projects 

National Wetlands Inventory Project: Wetlands mapping on a national basis performed by the U.S. Fish and Wildlife 
Service to provide scientific information on the extent and characteristics of the nation's wetlands and consisting of detailed 
maps and status and trends reports. 

Natural resources and functions of lloodplains: Include, but are not limited to, the following: natural flood and sediment 
storage and conveyance, water quality maintenance, groundwater recharge, biological productivity, fish and wildlife habitat, 
harvest of natural and agricultural products, recreation opportunities, and areas for scientific study and outdoor education. 

Navigation channel: The channel maintained in a body of water for the purpose of assuring a depth adequate for commercial 
vessels. 

Nonstructural measures: A term originally devised to distinguish techniques that modify susceptibility to flooding (such as 
watershed management, land use planning, regulation, floodplain acquisition, floodproofing techniques and other construction 
practices, and flood warning) from the more traditional structural methods (such as dams, levees, and channels) used to control 
flooding. 
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One-percent annual chance flood: A flood of a magnitude that has a one-percent chance of being equaled or exceeded in 
any given year. Often referred to as the 100-year flood or base flood, the one-percent annual chance flood is the standard most 
commonly used for floodplain management and regulatory purposes in the United States. 

Permanent vegetation: Perennial vegetation such as grasses, shrubs, and trees which provides cover to soil and prevent 
erosion. 

Principles and Standards/Principles and Guidelines: "The Principles and Standards for Planning of Water and Related 
Land Resources" is a presidential policy statement issued in September 1973 that established a framework for improved 
planning for the use of water and related land resources based on the objectives of national economic development and envi
ronmental quality. the "Principles and Standards" were revised and issued in 1983 as the "Economic and Environmental 
Principles and Guidelines for Water and Related Land Resources for Implementation Studies." 

Quad Cities: The metropolitan area comprised of Davenport, Iowa; Bettendorf, Iowa; Rock Island, Illinois; and Moline, 
Illinois. 

Recurrence interval: The average interval in which a flood of a given size is equaled or exceeded as an annual maximum. 

Regulatory floodplain: The area adjoining a river, stream, lake, or ocean that is inundated by a regulatory flood. In riverine 
areas the floodplain usually consists of a regulatory floodway and regulatory flood fringe (also referred to as a floodway 
fringe). In coastal areas the floodplain may consist of a single regulatory floodplain area or a regulatory high-hazard area and 
a regulatory low-hazard area. 

Regulatory floodway: The area regulated by federal, state, or local requirements to provide for the discharge of the base flood 
so the cumulative increase in water surface elevation is no more than a designated amount (not to exceed one foot as the 
minimum standard set by the National Flood Insurance Program). 

Repetitive loss: A flood-caused loss of more than $1,000 to a repetitive loss structure. 

Repetitive loss structure: A structure for which two or more losses of more than $1,000 (building and contents combined) 
have been paid since 1978. 

Riparian ecosystems: Distinct associations of soil, flora, and fauna occurring along a river, stream, or other body of water 
and dependent for survival on high water tables and occasional flooding. 

Riparian vegetation: Hydrophytic vegetation growing in the immediate vicinity of a lake or river. 

Riparian zone: The border or banks of a stream. Although this term is sometimes used interchangeably with floodplain, the 
riparian zone is generally regarded as relatively narrow compared to a floodplain. The area is typically subject to frequent, 
short duration flooding. 

Risk: The probability of being flooded. 

Rock closing dams: In reaches of rivers where multiple channels are formed by islands, rock dikes that span the side channel, 
generally where it departs from the main channel, are called rock closing dams. They serve to direct flow to the main channel. 
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Scour hole: Erosional holes developed as a result of breached levees. Locally called blow, blew, or blue holes. 

Scour: Process of eroding surface soil by flowing water which results in gullies in the landscape. 

Section 409 Hazard Mitigation Plan: A plan prepared as required by Section 409 of the Robert T. Stafford Disaster Relief 
and Emergency Assistance Act of 1988 by any jurisdiction that receives federal disaster assistance. 

Sediment and debris basin: Retention structure constructed on or adjacent to a watercourse to store sediment and debris. 

Side channel: A stream or channel to the side of the major channel or stream. 

Slackwater navigation dam: A dam placed across a river for the purpose of creating water depth sufficient for navigation. 
The term slackwater refers to the relatively low velocity in the navigation pool compared to an open river. 

Slough: A swamp, march, bog or pond as part of a bayou, inlet or backwater. 

Spillway: A feature of a dam allowing excess water to pass without overtopping the dam. Usually a spillway functions only in 
a large flood. 

Stage: The height of the water surface in a river or other body of water measured above an arbitrary datum, usually at or near 
the river bottom. 

Standard project flood: A very large (low frequency) design flood standard applied to the design of major flood control 
structures and representing the most severe recombination of meteorological and hydrological conditions considered · 
reasonably characteristic of a particular region. 

Strip cropping: Growing crops in a systematic arrangement of strips or bands along a contour. 

Structural measures: Measures such as dams, reservoirs, dikes, levees, floodwalls, channel alterations, high-flow diversions, 
spillways, and land-treatment measures designed to modify floods. 

Substantial improvement: Any repair, reconstruction, or improvements of a structure, the cost of which equals or exceeds 50 
percent of the market value of the structure either before the improvement or repair is started or if the structure has been 
damaged and is being restored, before the damage occurred. 

Substantial damage: The amount of damage to a structure caused by flooding that may be sustained before certain regulatory 
and flood insurance requirements are triggered. As defined in NFIP regulations, a building is considered substantially 
damaged when the cost of restoring the building would exceed 50 percent of the market value of the structure. 

Tailwater: The reach of stream or river located immediately below a water control structure such as a dam. In contrast, 
headwater is the term applied to the pool immediately above a dam. 

Terrace: A raised bank of earth having vertical or sloping sides and a flat top used to control surface runoff. 
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Upper Mississippi River Basin: The portion of the Mississippi River basin that is above the confluence of the Ohio River. It 
includes the Missouri River Basin. 

Upper Mississippi River: The reach of the Mississippi River from its confluence with the Missouri River at St. Louis, 
Missouri, upstream to its headwaters at outlet of Lake Itasca in Minnesota. 

Watershed: A region or area contributing ultimately to the water supply of a particular watercourse or water body. 

Wetlands: Those areas that are inundated by surface or groundwater with a frequency sufficient to support and, under normal 
circumstances, does or would support a prevalence of vegetative or aquatic life that requires saturated or seasonally saturated 
soil conditions for growth and reproduction. Wetlands generally include bottomland hardwoods, swamps, marshes, bogs, and 
similar areas such as sloughs, potholes, wet meadows, river overflow, mud flats, and natural ponds. 

Wing dikes: Rock wing dikes or dams, closing dams, wood pile dikes, and bendway weirs are types of channel training 
structures used to divert river flows toward a single main channel used for navigation. Generally constructed perpendicular to 
flow, and constructed to various submergent of emergent elevations, these structures usually function most effectively at lower 
flows. 
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TO: 

FROM: 

THE WHITE HOUSE 

WASHINGTON 

BG Gerald E. Galloway, Jr. 

Administration Floodplain Management Task Force -- J) 
T.J. Glauthier, Associate Director, Office of Management and Budget 
Kathleen McGinty, Director, White House Office of Environmental Policy__,,,-........... ~~-
James R. Lyons, Assistant Secretary of Agriculture for Natural Resources ,. ........ .-

SUBJECT: Directive on the Establishment of an Interagency Floodplain 
Management Review Committee 

The purpose of this directive is to establish an Interagency Floodplain Management Review 
Committee and to designate you as Executive Director of the Committee. The Committee will 
undertake an intensive review to: Determine the major causes and consequences of the Great Flood of 
'93; evaluate the performance of existing floodplain management and related watershed management 
programs; and make recommendations as to what changes in current policies, programs, and activities 
would most effectively achieve risk reduction, economic efficiency, and environmental enhancement in 
the floodplain and related watersheds. As appropriate, the Committee should identify legislative 
initiatives that might be proposed by the Administration. 

Because floodplain management involves a complex intergovernmental system of Federal, State, 
tribal, and local responsibilities, you will ensure outreach to and consultation with other levels of 
government and the public. You should conduct your activities and deliberations in an open 
environment. 

The Review Committee will include a multi-disciplinary and interagency group of experts in 
fields relevant to floodplain management. The individuals listed at Attachment l have been assigned by 
their agencies to the Committee. As necessary, you are authorized to request additional assistance, on 
an ad-hoc basis, from those agencies and from activities not currently represented on the Committee. 
The Council of Economic Advisors staff will assist in coordination of economic analysis support. The 
Justice Department will provide legal assistance. FEMA will coordinate public affairs and 
Congressional and intergovernmental relations for the Committee. The Scientific Assessment and 
Strategy Team, which was established by a White House directive dated November 24, 1993, 
(Attachment 2), is further assigned to the Review Committee and will operate under the Committee's 
direction. 
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Resources to support the salaries of individuals assigned to the Committee will be provided by 
parent agencies. You will be provided an appropriate budget to support the travel and other activities of 
the committee. As coordinated by OEP and 0MB, you will be provided a three-person administrative 
support staff, office space, and supporting equipment. 

For the period of this study, you will be assigned to the White House and will report directly to 
us. You will serve as the primary representative of the Committee for purposes of public outreach and 
communications and will have executive responsibility for organizing and executing the work of the 
Committee. 

Not later than February 1, 1994, you will submit to us for approval a detailed mission statement 
for the Committee and a time-phased work plan. The mission statement should reflect coordination 
with as broad a segment of interested activities as possible. Not later than May 1, 1994, you will 
provide a preliminary report to us on the results of the review. A final report will be issued to the public 
by June 1, assuming expeditious review by the Administration. Every 3 weeks, or more frequently if 
required, you will provide us with in-process-reviews of the effort. 

Attachments (2) 

-2-
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APPENDIXB 

FLOODPLAIN MANAGEMENT REVIEW 
COMMITTEE MEMBERSHIP AND 
ACTIVITIES 

COMMITTEE MEMBERS AND ACTIVITIES 

Washington, DC-based Members 

U.S. Military Academy 
BG Gerald E. Galloway -- Executive Director 

U.S. Department of Agriculture 
Dr. Margriet Caswell, Economic Research 

Service, Washington, DC 
Thomas Wehri, Soil Conservation Service, 

Washington, DC 

U.S. Department of Army (Army Corps of Engineers) 
Richard DiBuono, Washington, DC 
Arnold Robbins, Vicksburg, MS 
Harry Shoudy, Washington DC 

U.S. Department of the Interior 
Robert Clevenstine, Fish and Wildlife Service, 

Rock Island, IL 
Jerry Rasmussen, Fish and Wildlife Service, 

Columbia, MO 

Environmental Protection Agency 
Shannon Cunniff, Washington, DC 
Joseph Ferrante, Washington, DC 
Lewis Rosenbluth, Washington, DC 

Federal Emergency Management Agency 
Mary Jean Pajak, Washington, DC 
Michael Robinson, Washington, DC 

Sioux Falls, SD-based Members 
Scientific Assessment and Strategy Team 

U.S. Geological Survey 
Dr. John Kelmelis, Reston, VA, Team Leader 

U.S. Department of Agriculture 
David Buland, Soil Conservation Service, 

Huron, SD 
Dr. Maurice Mausback, Soil Conservation 

Service, Lincoln, NE 
James Reel, Soil Conservation Service, 

Des Moines, IA 

U.S. Department of Army (Corps of Engineers) 
Dr. Gary Freeman, Vicksburg, MS 
S.K. Nanda, Rock Island, IL 
Tim Peterson, Omaha, NE 

U.S. Department of the Interior 
Dr. John Dohrenwend, U.S. Geological Survey, 

Menlo Park, CA 
Ron Erikson, Fish and Wildlife Service, 

Twin Cities, MN 
John Evans, U.S. Geological Survey, Reston, VA 
Dr. David Galat, National Biological Survey 

Columbia, MO 
Dr. William Kirby, U.S. Geological Survey, 

Reston, VA 
Mark Laustrup, National Biological Survey, 

Onalaska, WI 
Tim Liebermann, U.S. Geological Survey, 

Carson City, NV 
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Thomas Owens, National Biological Survey, 
Onalaska, WI 

Wayne Rohde, U.S. Geological Survey, 
Sioux Falls, SD 

Environmental Protection Agency 
Milo Anderson, Chicago, IL 
Cathy Tortorici, Kansas City, KS 

Federal Emergency Management Agency 
Mark Whitney, Washington, DC 

Additional Support Provided to the 
FMRC by: 

Council on Environmental Quality 
Kathleen Gallagher 
Patty Leppert-Slack 

U.S. Department of Agriculture 
Valerie Parich 
Tammy Short 

U.S. Department of Commerce 
Alma Ripps 

US Department of the Interior 
Yvette Pryor 

U.S. Department of Justice 
Ted Bolling 

Environmental Protection Agency 
Charlynne Boddie 
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Federal Emergency Management Agency 
Daniel Cotter 
Paige Darden 
Mary Jo Vrem 
Mark Whitney 

Tennessee Valley Authority 
Curt Goff 

Additional Support Provided to the 
SAST by: 

Federal Emergency Management Agency 
Daniel Cotter, Washington, DC 

U.S. Geological Survey 
Byron Stone, Reston, VA 
Charles Trautwein, Sioux Falls, SD 

Hughes STX Corporation 
Norman Bliss, Sioux Falls, SD 
Ron Risty, Sioux Falls, SD 

INFORMATION GATHERING ACTIVITIES 

Meetings with Federal Agencies 

Department of Agriculture - Agricultural Stabilization and 
Conservation Service 

Department of Agriculture - Farmers Home 
Administration 

Department of Agriculture - Federal Crop Insurance 
Corporation 

Department of Agriculture - Rural Development 
Administration 

Department of Agriculture - Soil Conservation Service 
Department of the Army - Corps of Engineers 
Department of the Army - Institute for Water Resources 
Department of Commerce - Economic Development 

Administration 
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Department of Commerce - National Weather Service 
Department of Health and Human Services 
Department of Housing and Urban Development 
Department of the Interior - Bureau of Indian Affairs 
Department of the Interior - Bureau of Reclamation 
Department of the Interior - Fish and Wildlife Service 
Department of the Interior U.S. Geological Survey 
Department of the Interior - National Biological Survey 
Department of the Interior - National Park Service 
Department of Transportation 
Environmental Protection Agency 
Federal Emergency Management Agency 
General Accounting Office 
Office of Management and Budget 
Small Business Administration 
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Meetings with National and Regional 
Organizations 

Advisory Council on Historic Preservation 
American Farm Bureau Federation 
American Rivers 
American Society of Civil Engineers 
Association of American State Geologists 
Association of State Flood and Stormwater Managers 
Association of State Floodplain Managers 
Association of State Wetland Managers 
Coalition to Restore Aquatic Ecosystems 
Coalition to Restore Urban Waterfronts 
Environmental Defense Fund 
Interstate Council on Water Policy 

OUTREACH ACTIVITIES 

Attendance at Conferences, 
Meetings and Workshops 

Association of State Floodplain Managers Conference -
Tulsa, OK 

Fish and Wildlife lnteragency Committee Meeting Rock 
Island, IL 

Governor's State Floodplain Workshop - Springfield, IL 
Governor's Task Force on Floodplain Management 

Jefferson City, MO 
Illinois Association for Floodplain and Stormwater 

Management Conference - Lisle, IL 
Iowa Flood Recovery Workshop - Davenport, IA 
Lower Mississippi River Conservation Committee Little 

Rock,AR 
Mississippi Interstate Cooperative Resource Association -

Overland, KS 
Minnesota Water '94 Conference - Minneapolis, MN 
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National Association of Conservation Districts 
National Association of Home Builders 
National Association of Realtors 
National Com Growers Association 
National Fish and Wildlife Foundation 
National Governors Association 
National Trust for Historic Preservation 
National Wildlife Federation 
Natural Disaster Coalition 
MARC2000 
Sierra Club 
The Nature Conservancy 
Upper Mississippi River Basin Association 
Working Group on Sustainable Redevelopment 
World Wildlife Fund 

SCS State Conservationist Meeting - Kansas City, MO 
State Floodplain Task Force Meeting - Madison, WI 
State Floodplain Task Force Meeting Minneapolis, MN 
State Flood Task Force Meeting - Des Moines, IA 
State Task Force Meeting - Lincoln, NE 
State Task Force Meeting - Pierre, SD 
Technical Workshop St. Louis, MO 
Upper Mississippi River Basin Association Meeting -

St. Louis, MO 
Upper Mississippi River Conservation Committee 

LaCrosse, WI 
USACE Floodplain Management Assessment Public 

Meeting St. Paul, MN 
USACE Floodplain Managers Meeting - Reno, NV 
USACE Floodplain River Flood Control Association -

Quincy, IL 
World Wildlife Fund Conference - Jefferson City, MO 
World Wildlife Fund Conference - Rock Island, IL 
World Wildlife Fund Conference - Winona, MN 

Visits with State, Count and City Officials and Other Local Interests 

Iowa 
Governor Terry Brandstad 
Ames, Iowa 
Audubon, Iowa 

Audubon County, Iowa 
Carter Lake, Iowa 
Cherokee, Iowa 
Council Bluffs, Iowa 

B-3 
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Illinois 

Kansas 
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Des Moines Water Works, Des Moines, Iowa 
Dickinson County, Iowa 
Eddyville, Iowa 
Hamburg, Iowa 
Iowa Department of Economic Development 
Iowa Department of Natural Resources 
Iowa Levee District 16 
Keokuk, Iowa 
Lee County, Iowa 
Marshall County, Iowa 
Marshalltown, Iowa 
Ottumwa, Iowa 
Pottawattamie County, Iowa 
Sibley, Iowa 
Spirit Lake, Iowa 
Wappello County, Iowa 

Governor Jim Edgar 
Alexander County, Illinois 
Beardstown Coutny, Illinois 
Brown County, Illinois 
Calhoun County, Illinois 
Fults, Illinois 
Grafton, Illinois 
Greene County, Illinois 
Havana, Illinois 
Hull, Illinois 
Illinois Farm Bureau 
Jackson County, Illinois 
Jeresy County, Illinois 
Maeystown, Illinois 
Mason County, Illinois 
Monroe County, Illinois 
Morgan County, Illinois 
Niota, Illinois 
Pere Marquette State Park, Illinois 
Pike County, Illinois 
Pulaski County, Illinois 
Quincy, Illinois 
Randolph County, Illinois 
Shawnee College, Illinois 
Southwest Illinois Planning Commission 
Sny Levee District, Illinois 
Springfield, Illinois 
Valmeyer, Illinois 

Governor Joan Finney 
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Elwood, Kansas 
Kansas State Legislators Flood Recovery 

Task Force 
Manhattan, Kansas 
Topeka, Kansas 

Minnesota 
Austin, Minnesota 
Cottonwood County, Minnesota 
Mower County, Minnesota 
Windom, Minnesota 

Missouri 
Governor Mel Carnahan 
Jefferson City, Missouri 
MARC 2000 - St. Louis, Missouri 
Missouri Agricultural and Land Management 

Resources Institute 
Missouri Department of Conservation 
Missouri Department of Natural Resources 
Missouri Farm Bureau 
Missouri Levee Districts 
St. Charles County, Missouri 
St. Louis County, Missouri 
St. Joseph, Missouri 
Ste. Genevieve, Missouri 

Nebraska 
Beatrice, Nebraska 
Lincoln, Nebraska 
Papio-Missouri River Natural Resources 

District, Nebraska 
Sarpy County, Nebraska 

North Dakota 
Fargo, North Dakota 
State Hazard Mitigation Team, North Dakota 

South Dakota 
Madison, South Dakota 
Montrose, South Dakota 

Wisconsin 
Black River Falls, Wisconsio 
Darlington, Wisconsin 
Eau Claire, Wisconsin 
Eau Claire District Office, Wisconsin Department 

of Natural Resources 
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Options Review Meetings 
Kansas City, MO 
Springfield, IL 
St. Paul, MN 
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CONGRESSIONAL BRIEFINGS AND MEETINGS 

U.S. Senate - Members 

Senator Bond (R MO) 
Senator Simon (D-IL) 

U.S. Senate Members Represented by Staff 

Kathy Ruffalo/Senator Baucus (D - MT) 
Committee on Environment and Public Works 

Steve Knorr/Senator Bond (R MO) 

Rocky Kuhn/Senator Bumpers (D - AR) 
Committee on Appropriations, S11bcommit1ee on Agriculture, 
Rural Developme11t and Related Agencies 

Sue Masica/Senator Byrd (D - WV) 
Committee on Appropriations, Subcommitlee on Interior 
and Related Agencies 

Jean Louver, Dan Delish/Senator Chaffee (R - RI) 
Committee on E11vironment and Public Works 

Eric TerreliSenator Daschle (D SD) 

Ira PaulL'Senator D' Amato (R - NY) 
Committee on Banking, Housing and Urban Affairs, 
Subcommittee 011 Housing and Urban Affairs 

Greg Schnecke/Senator Dole (R - KS) 

Jeff Harrison/Senator Durenberger (R - MN) 

Stephen Kohasi/Senator Gramm (R - TX) 
Committee on Appropriations, Subcommittee on Veterans 
Affairs, Ho11sing and Urban Development, and Independent 
Agencies 

Doug Stout/Senator Grassley (R IA) 

Paul Reinecke/Senator Harkin (D - IA) 

Proctor Jones/Senator Johnston (D LA) 
Committee on Appropriations, Subcommittee on Energy and 
Water Development 

Jonathan Wyner/Senator Kerry (D MA) 
Committee on Banking. Housing and Urban Affairs, 
Subcommittee on Housing and Urban Affairs 

Patrick Westoff/Senator Leahy (D - VT) 
Committee on Agriculture, Nutrition and Foreslly 

Carrie Apostolou/Senator Mikulski (D - MD) 
Committee on Appropriations, Subcommittee on Veterans 
Affairs, Housing and Urban Development, and flldependent 
Agencies 

Maria Petaros/Senator Moseley-Braun (D IL) 

Sherrie Cooper/Senator Nickles (R - OK) 
Committee on Appropriations. S11bcommittee on Interior 
and Related Agencies 

Jafar Kardu/Senator Pressler (R - SD) 

Kriss Warren/Senator Sarbanes (D - MD) 
Committee on Banking, Housing and Urban Affairs, 
Subcommittee on Housing and Urban Affairs 

Tricia Haneghan/Senator Simon (D - IL) 

U.S. House of Representatives - Members 

Representative Calvert (R - CA) 
Representative Costello (D IL) 
Representative Danner (D - MO) 
Representative Durbin (D - IL) 
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Representative Emerson (R - MO) 
Representative Ewing (R - IL) 
Representative Furse (D - OR) 
Representative Kennedy (D - MA) 
Representative Leach (R - IA) 
Representative Lightfoot (R - IA) 
Representative Marzullo (R - IL) 
Representative McKeon (R - CA) 
Representative Mineata (D - CA) 
Representative Minge (D - MN) 
Representative Nussle (R - IA) 
Representative Regula (R - OH) 
Representative Skeen (R - NM) 
Representative Skelton (D - MO) 
Representative Smith (D - IA) 
Representative Talent (R - MO) 
Representative Volkmer (D - MO) 
Representative Weldon (R PA) 

US House of Representatives Members 
Represented by Staff 

Ken Kopocis, Scott Slesinger/Representative Applegate 
(D - OH) 
Committee on Public Works and Transportation, 
Subcommittee on Water Resources and Environment 

Bob Schmidt/Representative Bevill (D - AL) 
Committee on Appropriations, Subcommittee on Energy and 
Water Development 

Darby Becker/Representative Costello (D - IL) 

Beth Phillips/Representative Danner (D - MO) 

Dan O'Grady/Representative Durbin (D - IL) 

Roxanne Smith/Representative Evans (D - IL) 

Torn Meluis/Representative Fields (R - TX) 
Committee on Merchant Marine and Fisheries, 
Subcommittee on Environment and Natural Resources 

Miguel Gonzalez/Representative Glickman (D - KS) 

Sarah Dahlin/Representative Johnson (D - SD) 
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Barry Scanlon, Brian Doherty/Representative Kennedy 
(D - MA) 
Committee on Banking. Finance, and Urban Affairs, 
Subcommittee on Consumer Credit and Insurance 

Frank Purcell/Representative Lightfoot (R - IA) 

Ann Swartz/Representative Marzullo (R - IL) 

Bill Warfield/Representative McDade (R - PA) 
Committee on Appropriations, Subcommittee on Interior 

Lara Battles/Representative Skelton (D - MO) 

Dan Ashe, Barbara Polo/Representative Studds (D - MA) 
Committee on Merchant Marine and Fisheries, 
Subcommittee on Environment and Natural Resources 
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U.S. FARM PROGRAM 

PRODUCTION ADJUSTMENT/PRICE SUPPORT 

The Food, Agriculture, Conservation, and Trade Act of 
1990 (The 1990 Farm Bill) continued the market 
orientation of its predecessor, the Food Security Act of 
1985. The stated goals of the 1990 Farm Bill were to ease 
financial stress for farmers, reduce government costs, 
reduce crop surpluses, maintain export competitiveness, 
and enhance environmental quality. The most widely 
known features of farm policy are the Production 
Adjustment/Price Support Programs administered by the 
Agricultural Stabilization and Conservation Service of the 
USDA. These programs are aimed at supporting farm 
income and keeping agricultural production in line with 
anticipated needs. In general, farmers enrolled in the 
program are given a price support for growing specified 
commodities. Not all agricultural crops are included. If an 
acreage reduction program is in effect, farms are required 
to place a specified proportion (set-aside) of their acreage 
based on previous cropping history (base acres) in conser
vation uses {acreage conservation reserve - ACR). Two 
major floodplain crops, wheat and com, are in the acreage 
reduction program, but soybeans are not. 

Price support programs were first authorized in 1933. 
Support can be through loans, purchases, payments, or a 
combination of these methods. A deficiency payment rate 
is calculated as the difference between the "target" price 
which is currently set by the Secretary of Agriculture at 
the statutory minimum level, and the higher of the actual 

market price per crop unit or the Joan rate. The total 
payment to the farmer is the payment rate multiplied by 
the eligible production. The eligible production is 
calculated as the payment acres (base acres minus set
aside/ ACR acreage minus 15 percent normal flex acres) 
times the program yield which is a fixed amount based on 
past production averages. 

Even in its most simplified form, the program is complex. 
There are other important factors that determine profitabil
ity for an individual farmer. For example, there may be a 
cost associated with maintaining a cover crop on the set
aside acres. A farmer can grow a crop other than com on 
the normal flex acres (15 percent) which would change the 
per-acre calculations. If land quality and productivity vary 
on the farm then the average yield per acre may differ 
when the farmer participates in the program. Such consid
eration are important to individuals, but make discussions 
of federal farm programs unnecessarily confusing. 
Therefore, the following example is presented to illustrate 
the importance of farm productivity, market prices, and 
farm program parameters such as the set-aside rate, target 
price, and program yield in determining whether a farmer 
will participate and the level of government payments. 
Table C. I shows a simplified example of how a corn 
farmer would compare his/her income with and without 
participation in the USDA Commodity Program. 

C-1 
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Table C.l Example of Accounting Method for Evaluating Participation in the Federal Farm Program for Corn. 

Not Participating Participating 
in Program in Program 

Production Calculations 

Base acres acres 100 100 

Set-aside/ ACR acres NA . 10 

Permitted acres acres NA 90 

Maximum pay. acres acres NA 75 

Planted acres acres 100 90 

Actual yield bu/acre 135 135 

Total production bushels 13,500 12,150 

Market price $/bu 2.10 2.10 

Revenue from sale $ 28,350 25,515 

Total production cost $175/acre 17,500 15,750 

Payment Calculations 

Program yield bufac NA 115 

Program production bushels NA 8,625 

Deficiency pay. rate $/bu NA .65 

Program payment $ NA 5,606.25 

Farmer Income 

Total net income $ 10,850.00 15,371.25 

Notes: "'NA" means oot applicable for farmer not enrolled in Commodity Program. Calculations were made usmg parameters similar to those used in the 1993 
Corn Program: Set-Aside rate • 10%; Program Yield 115 bushels per acre based on a national average; and Target Price = $2.75 per bushel. Program 
production ,s ((l00"0.85) - (J00•0.10)]*115. The deficiency payment rate is the 1arge1 price minus the market price (2.75-2.10 : 0.65). For s1mphci1y, the loan 
rate 1s not included m the analysis. Planted acres are equal to the base acres less lhe set-aside acres. 
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APPENDIXD 

FLOODPLAIN MANAGEMENT ACT 

FUNDAMENTAL COMPONENTS OF PROPOSED LEGISLATION 

The lnteragency Floodplain Management Review 
Committee recommends that the Administration propose 
enactment of a law with the following components: 

1) A national policy on floodplains and 
floodplain management which: 

a) Encourages actions to avoid or minimize vulnerability 
to floods, and to mitigate flood losses; 

b) Recognizes that fundamentally, floodplain management 
must be implemented from the bottom up; 

c) Promotes comprehensive systems approaches to 
floodplain management; 

d) Encourages participation in the National Flood 
Insurance Program; 

e) Encourages linkage between state emergency 
floodplain, natural resource, and coastal zone managers; 

f) Recognizes and encourages the link between 
management of watersheds, ecosystems, and floodplains; 

g) Establishes that all federal agencies will address the 
new vision of floodplain management in undertaking their 
activities; and 

h) Recognizes and encourages the link between pre
disaster planning and hazard mitigation in floodplain 
management. 

2) Incentives for states to develop a 
capacity for and commitment to 
floodplain management including: 

a) Multi-hazard mitigation grants to states for planning 
and implementation activities. States could pass grants 
along to communities. 

b) Research and technical assistance grants for floodplain 
management to assist states in carrying out research, 
including mapping, and training required with respect to 
floodplain management. States could pass grants along to 
communities. 

c) Federal projects would have to be consistent, to the 
maximum extent practicable, with state floodplain 
management plans. 

d) Participation in on-going, non-disaster flood damage 
reduction and mitigation activities could be withheld from 
those states that do not undertake floodplain management 
planning. 

3) Guidelines for states as to what 
essential elements are required for a 
state floodplain management plan to 
receive federal approval (establishes 
a 5-year period to complete a floodplain 
management plan). Essential elements 
for federal approval of state floodplain 
management plans include: 

a) Use of the standard project flood and one percent per 
annum floodplain to set priorities for planning and deci
sionmaking; 

b) Consistency with NFIP requirements; 

c) Mechanisms to achieve greater participation in NFIP 
by individuals; 

0 -l 
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.... 

d) Definition of what constitutes appropriate land and 
water uses within the floodplain that have a direct, 
significant impact on flood stage (level of significance to 
be defined by states but not less than NFIP floodway 
requirements); 

e) An inventory and designation of areas of particular 
concern within the floodplain and watersheds (inclusive of 
aquatic areas) affecting flooding; 

f) Identification of the means by which states propose to 
exert control over the land and water uses referred to 
above (such as a state permit program); 

g) Broad guidelines on priorities of land uses in particular 
areas, including those uses of lowest priority; and, 

h) Watershed management plans. 

APPENDIX D 

4) Cost-sharing. Establishes the amount 
of any grant made pursuant to this Act 
as initially not exceeding 80 percent of 
the state's cost of undertaking the 
activity of the grant and will decrease 
over ten years to a 50 percent share. 
Establishes greater funding priority 
given to states with documented · 
individual participation in NFIP in 
excess of a minimum percentage, e.g., 
50 percent. 

ESTIMATED RESOURCE REQUIREMENTS 

It is estimated that implementations of the Act would 
require an increase of the FEMA staff by 15 individuals 
nationwide to distribute grants and oversee the program. 
The total annual federal cost of the program, for staffing 
and grants, is estimated as $70 million. Grants would be 

D-2 

used to supplement state efforts and would therefore 
represent a sharing of the costs of building and implement• 
ing floodplain management programs meeting federal 
standards. 
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FEDERAL POLICIES AND PROGRAMS 
FOR FLOODPLAIN MANAGEMENT 
ADMINISTRATIVE GUIDELINES 

Floodplain Management 

Executive Order 11988, 24 May 1977, requires federal 
agencies to provide leadership and take action to: (I) 
avoid development in the base (100-year) floodplain unless 
it is the only practicable alternative; (2) reduce the hazards 
and risk associated with floods; (3) minimize the impact of 
floods on human safety, health and welfare; and (4) restore 
and preserve the natural and beneficial values of the 
floodplain. 

Protection of Wetlands 

Executive Order 11990, 24 May 1977, directs federal 
agencies to provide leadership in minimizing the 
destruction, loss, or degradation of wetlands. Section 2 of 
this order states that, in furtherance of the National 
Environmental Policy Act of 1969, agencies shall avoid 
undertaking or assisting in new construction located in 
wetlands unless there is no practicable alternative. 

Principles and Guidelines 

U.S. DEPARTMENT OF AGRICULTURE 

Agricultural Stabilization and 
Conservative Service 

Agricultural Conservation Program: The Soil 
Conservation and Domestic Allotment Act of 1936 provides 

The Principles and Guidelines established by the Water 
Resources Council and approved by the President on 
February 3, 1983, prescribe a single federal objective, 
national economic development (NED), and do not specifi
cally characterize other plans that must be in the array of 
alternatives considered by federal agencies in planning 
water resources development projects. They do, however, 
allow for display of potential impacts in four accounts: 
NED, environmental quality (EQ), regional economic 
development (RED) and other social effects (OSE). 
Alternative plans formulated must include a plan that 
reasonably maximizes net national economic development 
benefits, consistent with the federal objective. This plan is 
identified as the NED plan and is the one to be 
recommended for federal action, unless the Secretary of a 
department or head of an independent agency grants an 
exception to this rule. Exceptions may be made when 
there are overriding reasons for recommending another 
plan, based on other federal, stale, local and international 
concerns. The Principles and Guidelines are applicable to 
USACE implementation studies for civil works water 
project plans and to similar plans of the SCE, TVA, and 
BOR. They have no standing as Administrative Rules. 

cost sharing to farmers and ranchers to encourage them to 
carry out conservation and environmental practices on 
agricultural land that result in long-term public benefits. 
Practices eligible for cost sharing include: establishment 
or improvement of permanent vegetative cover, contour or 
strip-cropping systems, and terrace systems; development 
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of springs, seeps and wells; installation of pipelines, 
storage facilities, and other measures intended to provide 
erosion control on range or pasture land; installation of 
water impoundment reservoirs for erosion control, conser
vation, and environmental and wildlife enhancement; 
planting trees and shrubs and improving timber stands for 
protection against wind and water erosion and for timber 
production; and development of new or rehabilitation of 
existing shallow water areas to support Food, habitat, and 
cover for wildlife. Practices that are primarily production
oriented are not eligible for cost-sharing. 

Agricultural Water Quality Protection 
Program: The Food Security Act of 1990 authorizes USDA 
to enter into 3- to 5-year agreements with farm owners and 
operators to develop and implement plans to protect water 
quality. These agreements do not preclude crop production 
on the enrolled acreage. Eligible lands include wellhead 
protection areas within 1,000 feet of public wells, areas of 
karst topography where sinkholes convey runoff water 
directly into groundwater, critical areas having priority 
problems resulting from agricultural non-point sources of 
pollution, areas where agricultural non-point source 
pollution is adversely affecting threatened or endangered 
species habitats, and other environmentally sensitive areas 
identified by the USDA, the EPA, DOI, or state agencies. 

Conservation Reserve Program: The Food 
Security Act of 1985, as amended, encourages farmers 
through 10- to 15-year contracts with USDA, to stop 
growing crops on cropland subject to excessive erosion or 
that contributes to a significant water quality problem and 
plant it to a protective cover of grass or trees. A conserva
tion plan describing the conservation measures and 
maintenance requirements to be carried out by the owner or 
operator during the term of the contract must be agreed to 
by the participant and the district conservationist. 

Disaster Payments: The Agriculture Consumer 
Protection Act of 1973 authorized disaster payments to 
compensate farmers for prevented plantings and unusually 
low yields due to natural disasters, adverse weather, and 
other conditions beyond a producer's control. The program 
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covered wheat, barley, corn, sorghum, rice and cotton. Prior 
to enactment of the Federal Crop Insurance Act of 1980, the 
disaster payments program compensated eligible farmers for 
losses due to natural disasters. The Act ended the disaster 
assistance program for those counties in which Federal Crop 
Insurance was available. However, the Secretary of 
Agriculture has the discretion to issue disaster type 
payments to counties if he thinks the situation warrants it. 
Disaster payments to an individual under the wheat, feed 
grains, upland cotton, and rice programs combined cannot 
exceed $ I 00,000. 

Emergency Conservation Program: The 
Agricultural Credit Act of 1978 provides emergency funds 
for sharing with farmers and ranchers the cost of rehabilitat
ing farmland damaged by wind erosion, floods, hurricanes, 
or other natural disasters, and for carrying out emergency 
water conservation measures during periods of severe 
drought. The natural disaster must create new conservation 
problems, which, if not treated, would (1) impair or 
endanger the land; (2) materially affect the productive 
capacity of the land; (3) represent unusual damage which, 
except for wind erosion, is not the type likely to recur 
frequently in the same area; and (4) be so costly to repair 
that federal assistance is or will be required to return the 
land to productive agricultural use. Conservation problems 
existing prior to the disaster involved are not eligible for 
cost-sharing assistance. Cost-share agreements are required, 
and federal assistance cannot exceed 65 percent of the 
actual, average, or estimated cost of performing the 
emergency induced work. 

Forestry Incentives Program: The Cooperative 
Forestry Assistance Act of 1978 encourages landowners to 
plant trees on suitable open lands or cut over areas and to 
perform timber stand improvement work for production of 
timber and other related forest resources. Cost-share 
agreements between the landowner and the Secretary of 
Agriculture are based on forest management plans 
developed by the landowner in cooperation with and 
approved by the State forestry agency. Cost-sharing 
assistance cannot exceed 65 percent of the cost of work 
under approved plans. 
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Price and Income Support Programs: 
Commodity Credit Corporation (CCC) programs support 
and stabilize farm prices and income and maintain stable 
levels of supply. These goals are accomplished through 
CCC payments, purchases, and acreage reduction programs. 
Price and income support programs began with the 
Agricultural Adjustment Act of 1933 which introduced a 
number of new policies including payments to farmers for 
voluntary acreage reductions, on-farm storage, and 
marketing agreements. All subsequent farm legislation has 
continued to emphasize price and income supports for 
major crops. 

a) Nonrecourse Commodity loans: 
Congressionally-established loan rates provide 
minimum crop prices through nonrecourse loans 10 

farmers. A nonrecourse loan is one which farmers 
are not obligated to repay; they can simply forfeit 
lhe collateral (the crop). A farmer can place the 
crop in storage and receive a loan from the 
government based on the established loan rale. If 
the market price rises above the loan rate, the 
farmer can sell the crop on the market and repay 
the loan, interest, and storage costs. If the market 
price does not rise above the loan rate, the farmer 
can default on the loan (without penalty) and turn 
lhc crop over to the government. Consequently the 
loan rate places a floor under the commodity price 
for a participant. 

b) Deficiency Payments: Congressionally 
established target prices for certain crops enable 
participating farmers to receive "deficiency 
payments" from the CCC for eligible program 
commodities when commodity prices fall below 
the target price for specified periods of time. The 
legislative deficiency payment rate is the target 
price for specified periods of time. The legislative 
deficiency payment rate is the target price minus 
the higher of: ( 1) the loan rate, or (2) the national 
average market price for the first five months of the 
marketing year. Deficiency payments are based on 
"program yields" rather than actual yields. 
Program yields are established by the Agricultural 
Stabilization and Conservation Service (ASCS) 
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county committees and are a function of the farm's 
historical yields. Deficiency payments are 
multiplied by a program allocation factor. In years 
when program expenditures are high, the Secretary 
of Agriculture can invoke the program allocation 
factor in order to reduce expenditures. The 
program allocation factor is legislated to be 
between 0.8 and l.0, but its actual value is not 
known by farmers at sign-up time. 

Sodbuster Provision: The Food Security Act of 
1985, as amended, discourages the conversion of highly 
erodible land to agricultural production. If highly erodible 
grassland or woodland is used for cropland production, 
producers may lose eligibility for: price and income 
supports, crop insurance, FmHA loans, CCC storage 
payments, farm storage facility loans, and other programs 
under which USDA makes payments. Sodbuster applies to 
highly erodible land which was not planted to annually tilled 
crops from 1981-85. To maintain eligibility for USDA 
program benefits, producers must have a conservation plan 
approved by their local conservation district for any highly 
erodible land broken out for crop production after that date. 

Supply Restriction Programs: Acreage 
reductions, set-asides, paid land diversions, and payment-in
kind programs have been the primary means of restricting 
supply. The general goal of these policies is to reduce the 
number of acres planted and thus reduce crop production. If 
an acreage reduction or set-aside is in effect, producers must 
reduce their plantings by a specified percentage of the 
acreage base for each enrolled commodity to be eligible for 
CCC loans, purchases, and payments. 

Swampbuster Provision: The Food Security Act 
of 1985, as amended, discourages the conversion of natural 
wetlands to cropland use. With certain exceptions, if 
producers converted a wetland area to cropland after 
December 23, 1985, they lose eligibility for several USDA 
program benefits (see list above under sodbuster provision). 

Wetlands Reserve Program: The Food Security 
Act of 1990 provides financial incentives for restoration and 
protection of wetlands if farmers agree to long-term (30-
year or permanent) easements. Farmed or converted 
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wetlands (must have been converted prior to December 23, 
1985), adjacent functionally related lands, and riparian 
areas that link wetlands are eligible for enrollment. In 
addition, farmed wetlands and adjoining lands enrolled in 
the conservation reserve may be permitted to be enrolled if 
they have high wetland functions and values, were not 
planted to trees under a Conservation Reserve Program 
(CRP) contract, and are likely to return to production after 
they leave the CRP. The federal government will provide 
not less than 75 percent cost-share for restoration, plus 
lump sum payment for easement. 

Water Bank Program: The Water Bank Act of 
1970, as amended, provides for preservation and 
improvement of major wetlands as habitat for migratory 
waterfowl and other wildlife; conservation of surface 
waters; reduction of runoff, soil and wind erosion; flood 
control; improved water quality; improved subsurface 
moisture; and enhancement of the natural beauty of the 
landscape. Under this program, wetland owners enter an 
agreement with the ASCS promising not to drain, burn, fill, 
level, or use the wetland for a I 0-year period. The Water 
Bank Program agreements extend protection to and require 
conservation measures on adjacent upland habitat. In 
exchange, the landowner receives an annual payment 
designed to reflect local real estate values. If the land is 
also under FWS agreement, the annual payment is reduced 
by 20 percent. When accepting an area into the program, 
ASCS tries to maintain a 3: I or 4: l ratio of uplands to 
wetlands. The term "wetlands," for purposes of carrying out 
the program, includes: seasonally flooded basins or flats, 
fresh meadows, shallow fresh marshes, deep fresh marshes, 
open fresh water, shrub swamps, and wooded swamps. 
Participants in the program enter in to I 0-year agreements, 
with provisions for renewal, and receive payments for 
approved conservation work. 

Soil Conservation Service 

Cooperative River Basin Program: Section 6, 
PL 83-566, provides for technical assistance to Federal, 
State, regional, and local governments in fonnulating and 
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carrying out plans for conservation use treatment measures, 
nonstructural measures, and development. Plans may 
include management and structural measures, or combina
tions thereof. There are no cost sharing requirements. 

Emergency Watershed Protection Program: 
Section 216, PL 81-516 and Section 404, Title IV, PL 95-
331 provided the Soil Conservation Service with authoriza
tion for disaster relief funding in repairing damages to 
waterways and watersheds. Work includes debris removal 
and erosion control for waterways, levee repair and 
relocations. 

Emergency Wetland Reserve Program: The 
same authority as Emergency Watershed Protection Program 
provides for the purchase of easements from persons 
owning cropland who voluntarily agree to restore farmed, 
converted, or potential wetlands. The combined cost of 
restoring the land and levees must exceed the fair market 
value of the affected cropland to be eligible for the program. 
The easements are purchased to promote wetland values 
such as hydrology and vegetation, and protect the functions 
and values of wetlands or wildlife habitat, water quality 
improvement, flood water retention, floodway enhancement, 
environmental education, and other values determined 
appropriate by SCS. Use of the easement lands for cropland 
is prohibited. 

Watershed Protection: Section 3, Watershed 
Protection and Flood Prevention Act of 1954; PL 83-566 
provides for technical assistance to state and local 
governments in planning and carrying out works of 
improvement to protect, develop, and utilize the land and 
water resources in small watersheds under 250,000 acres in 
size. Conservation land treatment, structural, and nonstruc
tural measures are used to address problems related to 
watershed protection, flood prevention, and agricultural and 
nonagricultural water management. Nonstructural measures 
are preferred. Projects must be sponsored by entities legally 
organized under state law, or any Indian tribe or tribal 
organization, having authority to carry out, operate, and 
maintain works of improvement. Cost-sharing requirements 
are variable, depending on the nature of the project. 
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Farmers Home Administration 

Debt Cancellation Conservation Easements: 
FmHA can forgive debt in exchange for conservation 
easements on environmentally sensitive portions of a 
borrower's property. A conservation easement may be 
obtained for a period of not less than 50 years. A perpetual 
easement will usually be recommended. Both current and 
delinquent FmHA borrowers are eligible to participate in the 
dept restructuring conservation easement program. The 
borrowers must have loans secured by real estate. The 
easements can be established for conservation, recreational, 
and wildlife purposes on farm property that is wetland, 
wildlife habitat, upland, or highly erodible land. Non
program borrowers are not eligible to participate. There is 
no cost sharing. 

Loans: Below market rate ownership and 
operating loans are available directly to farmers through 
FmHA. The relatively low rates reduce the cost of capital 
and may encourage farmers to expand the size of their 
operations. The loans are made primarily to family farmers 
who cannot obtain private credit to finance operations or 
make farm improvements. In addition the FmHA increas
ingly has been providing disaster emergency loans that can 
reduce the risk of farming in floodprone areas. The FmHA 
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issued regulations in 1983 (7 CFR Part 1940.30 I) stating 
that FmHA loans are nol to be allowed for activities that 
would directly or indirectly affect wetlands, unless there is 
"no practical alternative." In addition, FmHA will soon 
publish regulations implementing the farm debt restructure 
and conservation set-aside provisions of the Food Security 
Act of 1985 (section 1318). This program will allow a 
farmer who is unable to repay his loan to have a portion of 
his FmHA loan cancelled in exchange for a conservation 
easement of at least 50 years. The percentage of the debt 
forgiven will be equal to the percentage of the farm acreage 
(secured by the loan) which is placed under easement. 

Transfers of Inventory Farm Properties to 
Federal and State Agencies for Conservation Purposes: 
Under the Consolidated Farm and Rural Development Act, 
FmHA can transfer certain inventory farm properties to 
Federal and State agencies. The transfer must be for conser
vation purposes. The property must have marginal value for 
agricultural production, be classified as environmentally 
sensitive, or be of special management importance. 
Properties containing important resources such as wetlands, 
floodplains, riparian zones, historical sites or endangered 
species may qualify. Inventory farm properties that are 
inholding, lie adjacent to, or occur in proximity to, 
federally- or state-owned lands may qualify. There is no 
cost share involved. 

DEPARTMENT OF THE ARMY, U.S. ARMY CORPS OF ENGINEERS 
(USACE) 

Fish and Wildlife Enhancement: Section 906, 
Water Resource Development Act of 1986, PL 99-662 
provides that for any project measures recommended to 
enhance fish and wildlife, costs will be entirely federal when 
the benefits have a national character and, where they do 
not, non-federal interests shall reimburse 25 percent of the 
costs. The non-federal share of operations, maintenance and 
rehabilitation costs will, in all cases, be 25 percent. 

Flood Emergency Operations and Disaster 
Assistance: PL 84-99 covers emergency activities pursuant 
to PL 99-84, as amended by the Flood Control the Flood 

Control Act of 1962 and further amended by PL 93-252 and 
PL 99-51. It provides for floodfighting and rescue 
operations; post-flood response; emergency repair and 
restoration of flood-damaged or destroyed flood-control 
works such as levees; emergency protection of federally 
authorized hurricane and shore protection works being 
threatened; the repair or restoration of federal hurricane- or 
shore-protection structures damaged or destroyed by wind, 
wave, or water action of other than an ordinary nature; 
emergency supplies of clean water to any locality 
confronted with a source of contaminated water causing or 
likely to cause a substantial threat to the public health and 
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welfare of the inhabitants of the locality; and emergency 
water supplied for human and livestock use in areas 
determined to be drought distressed. Provision of advance 
flood damage-reduction measures by the USACE is supple
mental to individual and local community efforts, rather 
than a replacement for them. USACE protective and 
preventive measures are generally of a temporary nature 
designed to meet an imminent flood threat. Permanent reha
bilitation work to protect against the threat of future 
disasters is considered separately from advance measures. 
A declaration of a state of emergency or written request by 
the governor of a state is a prerequisite to furnishing 
advance measures under PL 84-99. Local interests are 
required to remove temporary works provided as advanced 
measures. 

It is USACE policy to obtain local assurances for 
assistance. Local cooperation for accomplishment of 
advance measures and rehabilitation works require local 
assurances to: (I) provide without cost to the United States 
all lands, easements, and rights-of-way necessary for the 
authorized emergency work; (2) hold and save the United 
States free from damage due to the authorized emergency 
work; and (3) maintain and operate all the rehabilitation 
work after its completion. Under PL 84-99, emergency 
funds may be expended directly by the USACE for 
authorized purposes. PL 84-99 does not authorize reim
bursement oflocal interests for any of their costs for 
emergency operations accomplished on their behalf. Also, 
PL 84-99 authority and funds are not used in lieu of other 
USACE authorities. The Corps may perform emergency 
work on public and private lands and waters for a period of 
ten days following a governor's request for assistance. 
This work must be essential for the preservation of life and 
property, including, but not limited to, channel clearance, 
emergency shore protection, clearance and removal of 
debris and wreckage endangering health and safety, and 
temporary restoration of essential public facilities and 
services. In the event of a Presidential declaration of a 
major disaster or emergency declared by the Director of 
the Federal Emergency Management Agency, the USACE 
can provide assistance to state and local governments in 
essential recovery operations when and as directed by the 
President through FEMA under provisions of PL 93-288. 
The Corps fully responds to all requests from the FEMA 
director or regional director. 
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Flood Plain Management Services Program: 
Section 206, Flood Control Act of 1960, as amended, 
provides for the USACE to furnish floodplain information 
and technical assistance to states, counties, and cities for 
prudent use of land subject to flooding from streams, lakes, 
and oceans. Services include: developing and interpreting 
flood and floodplain data such as flood hazard mapping; 
providing a broad assessment of the impact of structural and 
nonstructural flood damage-reduction measures; providing 
technical assistance on floodproofing systems and 
techniques; and assessing the possible impacts of land-use 
changes on the physical, socio-economic, and environmental 
conditions of the floodplain. 

Planning Assistance to States: Section 22, Water 
Resources Development Act of 1974, PL 93-251 authorizes 
cooperation with states and federally recognized Indian 
Tribes in the preparation of comprehensive plans for the 
development, utilization, and conservation of the water and 
related resources of drainage basins located within the 
boundaries of the state and submitting to Congress reports 
and recommendations with respect to appropriate federal 
participation in carrying out the plan. Typical activities 
studied under this program are flood damage reduction, 
water supply, water conservation, water quality, hydropower, 
erosion, navigation, and methodologies to evaluate wetlands 
or other resources. Expenditures in any one state cannot 
exceed $300,000 in any one year, as amended by Section 
921 of the Water Resources Development Act of I 986. 
Federal input to the state planning program is on an effort
or service-sharing basis in lieu of an outright grant. The 
non-federal share of costs in 50 percent; in-kind services are 
not accepted. 

Project Modifications to Improve 
Environment: Section 1135, Water Resources 
Development Act of 1986; PL 99-662 provides for modifi
cations of the operation of completed USACE projects for 
the purpose of improving environmental quality. The 
program can be used to protect, restore or create wetlands, 
provided the work involves modification of water resources 
projects for the purpose of improving environmental quality. 
The program can be used to protect, restore, or create 
wetlands, provided the work involves modification of a 
water resources project constructed by the USACE. Type of 
projects that could be considered include: installation of 
gaged culverts in USACE levees; opening oxbows cut off by 
USACE levees or navigation features; or realignment of a 
levee to allow areas between the levee and the channel to 
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revert to historic floodplain habitat. The non-federal 
sponsor is responsible for 25 percent of the cost of study 
and implementation, which includes any necessary lands, 
casements, rights-of-way, relocations, and disposal areas. 
No work-in-kind is creditable. The non-federal sponsor is 
also responsible for I 00 percent of incremental operation 
and maintenance costs. 

Regulation of Dredged or Fill Material into 
U.S. Waters: Section 404, Clean Waler Act of I 977 
requires a USACE permit for discharges of dredged or fill 
materials into the waters of the United States. Such 
discharges, to qualify for a permit, must be in compliance 
with the guidelines published by the Environmental 
Protection Agency to implement Section 404(b)( I) of the 
Clean Water Act. Section 404(c) of the Act authorizes the 
Administrator of EPA lo prohibit or restrict the use of a 
disposal site whenever it is determined that the discharge of 
such materials will have an unacceptable adverse effect on 
municipal water supplies, shellfish beds and fishery areas, 
wildlife, or recreational areas. 

Regulation of Navigable Waters: Section 10, 
River and Harbor Act of 3 March 1899 prohibits the unau
thorized obstruction or alteration of any navigable water of 
the United States. A USACE permit is required for the con
struction of any structure in or over any navigable water of 
the United States or the accomplishment of any other work 
affecting the course, location, condition, or physical 
capacity of such waters. 

Water Resources Development Projects: The 
USACE is the principal Federal agency with responsibility 
for flood control and navigation projects, which in some 
cases include other purposes such as water supply, 
recreation, hydroelectric power, and fish and wildlife 
enhancement. Such projects, with certain exceptions, 
require specific authorization by Congress. Examples of 
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exceptions include small, single-purpose projects for flood 
control or navigation which can be carried out under several 
continuing authorities such as Section 205 of the Flood 
Control Act of I 948, as amended, and Section I 07 of the 
Rivers and Harbors Act of 1960, as amended. For flood 
control projects, the minimum local cost-share is 25 percent. 
The value of any lands, easements, and rights-of-way count 
as part of the 25 percent, but a minimum cash contribution 
must be made for structural flood control projects and must 
be equal to five percent of the construction cost. Since all 
lands, easements, and rights-of-way necessary for the con
struction of a project are the on-federal sponsor's responsi
bility, it is possible for the non-federal share of a structural 
flood control project to exceed 25 percent; however, the 
non-federal share cannot exceed 50 percent. The non
federal cost-share for navigation projects varies, depending 
upon project depth. The Water Resources Development Act 
of 1986 (PL 99-662), which established current cost sharing 
for Federal water resources development projects, also 
requires 50-50 sharing of costs of feasibility studies 
conducted by the USACE which lead to the development of 
water projects, and makes the non-federal sponsor 
responsible for all operations and maintenance costs of 
flood control projects authorized in and after the 1986 Act. 
Reconnaissance studies leading to feasibility studies are 
conducted at full federal expense. Under the Pick-Sloan 
Missouri River Basin Program (authorized by the Flood 
Control Act of 1944), the USACE constructed five large 
dams and reservoirs along the main stem Missouri River 
during the 1950s and I 960s. Four of these are in South 
Dakota, while Garrison is in North Dakota. The USACE 
operates these main stem dams and reservoirs for multiple 
purposes: flood control, irrigation, navigation, recreation, 
wildlife, municipal and industrial water supplies, and hydro
electric power. Tributary projects are constructed and 
operated by both the USACE and the Bureau of 
Reclamation. 

U.S. DEPARTMENT OF COMMERCE, ECONOMIC DEVELOPMENT 
ADMINISTRATION (EDA) 

The EDA flood relief program provides for grant awards to 
assist communities, industries, and firms adversely 

impacted by the flood of 1993 and other disasters to assist 
in the long-term economic recovery of the affected area. 
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Grant awards can be used to respond to emergency infra
structure needs as well as unmet needs for public infra
structure improvements that are not adequately addressed 
by FEMA or other federal agencies. The 1993 
Supplemental Appropriation provided $200 million to 
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EDA through September 30, 1995, to carry out this effort. 
Non-federal cost sharing requirements are 25 percent for 
economic adjustment and technical assistance grants, and 
20 percent for public works direct grants. 

ENVIRONMENTAL PROTECTION AGENCY (EPA) 

Control of Non-point Pollution: Section 319, 
Clean Water Act provides for grants to state agencies to 
implement restoration activities that control non-point 
pollution. There is a 40 percent state match. 

Wastewater Treatment Plants: Capitalization 
grants for state revolving funds provide for loans to local 
municipalities to repair, replace, or relocate wastewater 
treatment plants damaged by the floods of I 993. There are 
no cost sharing requirements. The municipalities receive 
loans against state revolving funds and repay I 00 percent 
plus interest. 

Wetland Protection: State development grants 
provide for grants to states and federally recognized Indian 
tribes to develop new or refine existing state and tribal 
wetlands protection programs. Only state agencies and 
federally recognized Indian tribes are eligible. Some funds 
can be passed through by state and other entities, but the 
state must have a major role in the project. Funds cannot be 
used for relocation of farm or urban structures or to support 
construction activities. The project sponsor must provide 25 
percent of total cost. 

FEDERAL CROP INSURANCE CORPORATION (FCIC) 

Federal crop insurance was established by the Federal 
Crop Insurance Act of 1938, but essentially operated as a 
pilot program for four decades. The Federal Crop 
Insurance Corporation Act of 1980 greatly expanded the 
program to make it the major policy for protection from 
crop failure. The federal government subsidizes the 
premiums and administrative costs of the insurance 
program. A variety of coverage levels are available. The 
higher the yield guarantee level and the higher the price 
election, the higher will be the premium the farmer will 

pay. If at harvest time, farm yields are below the yield 
guarantee level, an insurance adjuster will visit the farm 
and determine the indemnity which the farmer is entitled 
to receive. Crop insurance reduces the risks involved in 
agricultural production, protecting farmers against yield 
losses from a variety of natural causes, including flooding, 
which is likely to occur on cleared bottom land areas. 
Under Swampbuster farmers who plant on newly 
converted wetlands are ineligible for crop insurance 
coverage on all planted acreage. 

FEDERAL EMERGENCY MANAGEMNT AGENCY (FEMA) 

Hazard Mitigation Grant Program: Section 
404, Robert T. Stafford Disaster Relief and Emergency 
Assistance Act, as amended, provides for grants to state and 
local governments, certain private non-profit organizations 
or institutions, and Indian tribes for hazard mitigation 
actions after a Presidentially declared disaster. Funds can be 
used for projects to protect either public or private property. 
Examples of projects include: structural hazard control, 
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such as debris basins; retro-fitting, such as elevation or flood 
proofing to protect structures from future damage; 
acquisition and relocation of structures from hazard-prone 
areas; and development of state or local standards to protect 
new and substantially improved structures from disaster 
damage. The non-federal sponsor is required to pay 25 
percent of the project's total eligible costs. 



R05393

National Flood Insurance Program (NFIP): 
The National Flood Insurance Act of 1968, as amended, 
makes flood insurance available to protect the individual in 
participating communities from financial loss in the event of 
a flood. Under the NFIP insurance is subsidized, up to an 
amount specified, for existing buildings in areas designated 
as flood hazard areas by FEMA. New buildings pay the full 
actuarial cost of flood insurance. The land-use control 
measures required of communities to gain and maintain 
eligibility for flood insurance are complementary to other 
floodplain management efforts. Section 202 of PL 93-234 
states that no federal officer or agency shall approve any 
financial assistance for acquisition or construction purposes 
after July I, 1975, for use in any area identified by FEMA 
as an area having special flood hazards unless the 
community in which such area is situated is then participat
ing in the National Flood Insurance Program. Section 402 
ofWRDA 1986 expands the prohibition against federal par
ticipation in flood hazard areas by including federal partici
pation in construction of local flood control projects. 
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Purchase of Floodplain Property: Section 1362 
of the National Flood Insurance Act of 1968 provides for 
federal acquisition of previously flood-damaged property 
owners the opportunity to relocate to non-flood-prone areas. 
To be eligible, the property owner must have a flood 
insurance policy in force when the damage occurs, and at 
least one of the following criteria must be met: ( 1) the 
currently damaged structure must have been damaged by at 
least three previous floods over a 5-year period, with an 
average damage of 25 percent or more of the value of the 
structure; (2) a single flood has damaged the structure 50 
percent or more of its value or beyond repair to its pre-flood 
condition; and (3) any single event has left the structure 
damaged and irreparable, either due to local ordinance 
limitations or significantly increased building costs. 
Communities participating in the program must agree to 
accept title to purchased property and manage it for open 
space or other non-development purposes. The property 
owner may retain ownership of buildings by moving them to 
another location. 

U.S. DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT (HUD) 

Community Development Block Grant 
Program: This program provides for formula grants to 
metropolitan cities and urban counties and to States for use 
in non-entitlement areas which do not receive entitlement 
grants. All funded activities must meet one of three broad 
national objectives: to benefit low and moderate income 
persons, to eliminate slums and blight, or to meet urgent 
community development needs. 

HOME Program: This program provides for 
formula grants to states and larger cities and urban counties 
for permanent housing for low-income persons. Funds can 

U.S. DEPARTMENT OF THE INTERIOR 

Bureau of Reclamation 

Established by the Reclamation Act of 1902, the Bureau 
constructs, operates, and maintains multipurpose water 

be used for acquisition, new construction, rehabilitation, and 
tenant-based rental assistance. 

Section 108 Loan Guarantee Program: This 
program provides for loan guarantee assistance to states to 
finance: acquisition of real property; relocation of property, 
homes, and businesses; rehabilitation of publicly owned real 
property, including repair and reconstruction of public 
utilities, such as water and sewer systems; housing rehabili
tation, including elevation of properties; and economic 
development. 

projects in the 17 western States, primarily for irrigation, 
hydroelectric power generation, and municipal and 
industrial water supply. Projects also provide flood control 
and recreational benefits, but these are generally not 
primary project purposes. The Bureau also manages any 
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water distribution facilities associated with the USACE 
projects constructed under the Pick-Sloan Missouri River 
Basin Program. As with the USACE projects, the non
federal cost burden has increased recently for Bureau 
projects. On new projects the Bureau requires the non
federal sponsors to contribute 50 percent of feasibility 
study costs and finance up-front a portion of the construc
tion costs for the project ( as opposed to delaying reim
bursement until after construction is completed and the 
project is operating, as was the historical practice). 
Further, the Bureau's approach to any new hydroelectric 
projects has been tightened significantly: the entire con
struction cost must be paid by the non-federal sponsor 
during the construction period. 

Fish & Wildlife Service (FWS) 

North American Wetlands Conservation Fund: 
Provides for Federal cost-share funding on a 50-50 basis to 
states, local governments, businesses, and individuals to 
protect, restore, and manage a diversity of wetland habitat 
for migratory birds and other wildlife. 

Partners for Wildlife: This program provides for 
grants and technical assistance to private landowners 
interested in restoring wetlands and riparian habitats on their 
land. Landowners enter into a binding agreement with the 
FWS to restore and protect the site. Agreements are for a 
minimum 10-year period, but landowners are given a higher 
priority for funding if they intend to protect the area 
perpetually. Cost sharing is negotiated. The FWS can cost 
share with the Agricultural Stabilization and Conservation 
Service, State agencies, conservation organizations. and 
others. 
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Small Wetlands Acquisition Program (SWAP): 
Under this program the FWS can either purchase wetlands 
and surrounding upland areas outright or enter into a 
perpetual easement agreement which places restrictions on 
the wetlands. In the case of an outright fee purchase, the 
FWS buys the land at the current market value. This 
valuation is performed by examining recent land sales 
where land sold contained wetlands. When purchasing a 
wetlands area, the FWS seeks to obtain a ratio of 2: I upland 
to wetland. In the case of an easement purchase, the 
landowner gives up rights and responsibilities to drain, fill, 
bum, or level the wetlands. All other ownership rights and 
responsibilities remain. Uplands are not restricted with a 
FWS lease as in the purchase. Easement payments are 
made on a one-time, lump sum basis, with the payment 
varying according to land values in the immediate area and 
the development potential of the wetlands. 

National Park Service (NPS) 

Federal Land Transfer, Federal Land-to-Parks 
Program: This program provides for technical assistance 
and transfer of available surplus federal real property to 
states and local governments for the purpose of establishing 
state and local parks for recreation and open space. 
Properties must be made available by the General Services 
Administration. 

Rivers and Trails Conservation Program: This 
program provides for NPS staff assistance to communities 
for river and trail corridor planning and open space preser
vation efforts. Cost-sharing is variable, usually in the form 
of in-kind services. 

SMALL BUSINESS ADMINISTRATION (SBA) 

SBA makes disaster loans to non-farm, private sector 
owners of disaster damaged property for uninsured losses, 
including homeowners and renters, businesses of all sizes, 
and nonprofit organizations. Loans can be used by a 
property owner to restore any property, including wetlands 
damaged by flooding. Owners of non-farm, flood 
damaged properties may use loan funds to help fund 
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acquisition of a replacement property at a different site. In 
cases of forced relocation of substantial damage (as 
defined by the National Flood Insurance Program adminis
tered by the Federal Emergency Management Agency) in a 
special flood hazard area, the damaged property may be 
treated as a total loss, making the property owner eligible 
for full_ replacement value. Loans generally have an 
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interest rate of 4 percent and terms up to 30 years, 
depending on borrowers' ability to repay. Borrowers, such 
as businesses, able to use their own resources to meet 
disaster needs without hardship pay a higher interest rate 
(generally 8 percent) and their loans are limited to a three
year term. Business loans and those to nonprofit organiza
tions are limited to a statutory maximum or $1.5 million, 
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except that SBA has authority to grant a waiver for 
businesses that are major sources of employment. Loans 
to homeowners are limited to $ I 00,000 for real estate, 
$20,000 for personal property, $100,000 for refinancing of 
prior liens, and $24,000 for additional mitigation devices 
not required by code. 

RURAL DEVELOPMENT ADMINISTRATION 

Water and Water Disposal Loans and Grants: 
This program provides for loans and grants (75 percent of 
project costs) to public entities such as municipalities, 
counties, special-purpose districts, Indian tribes, and non
profit corporations to develop water and waste disposal 
systems in rural areas and towns with a population less than 
10,000. It also provides for technical assistance and training 
grants, solid waste management grants, and emergency 
community water assistance grants. The emergency 
community water assistance grants can be made in rural 
areas and cities or towns with a population not in excess of 
5,000 and a median household income not in excess of 100 
percent ofa state's non-metropolitan median household 
income. Additional funds are available through June 30, 
1994, to assist rural areas and cities and towns, with a 
population not in excess of 15,000, to cover costs that are a 
consequence of the Midwest floods or other Presidential 
declared disasters that occurred in 1993. 

Business and Industrial Guaranteed Loans: 
Business and industrial guaranteed loans may be made in 
any area outside the boundary of a city of 50,000 or more 
and its immediate adjacent urbanized areas with population 
density of no more than I 00 persons per square mile. 
Priority is given to applications for projects in open country, 
rural communities, and towns of 25,000 and smaller. Any 
legal entity, including individuals, public and private organi
zations and federally recognized indian tribal groups, may 
borrow. Additional funds are available to guarantee loans 
made by private lenders to cover costs arising from the con
sequences of Presidential declared disasters. The maximum 
loan amount that can be guaranteed is $IO million. 

Community Facility Loans: This program 
provides for loans to public entities such as municipalities, 
counties, special purpose districts, nonprofit corporations, 
and Indian Tribes to construct, enlarge, or improve 
community facilities for health care, public safety and 
public services. 

TENNESSEE VALLEY AUTHORITY (TVA) 

Among other objectives, the 1933 TVA Act charged the 
agency with controlling destructive floodwaters along the 
Tennessee River and its tributaries. TVA has a unique dual 
approach to flood risk reduction that combines a system of 
dams and reservoirs with proactive floodplain 
management. TVA's Flood Risk Reduction Program 
reduces flood damage potential in a manner which reduces 
property damage and the threat to loss of Ii fe, supports 
appropriate economic development, preserves natural 
floodplain values, and enhances effective multipurpose 

reservoir operations. TVA develops and provides flood 
risk data which includes flood flows, flood elevations, and 
flood risk mapping. It conducts engineering analyses to 
determine impacts of proposed floodplain development 
and evaluate the effectiveness of proposed flood damage 
reduction alternatives. Where appropriate, TVA designs 
and implements flood damage reduction projects. It 
supports state and local floodplain management efforts 
through educational and technology transfer activities. 
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APPENDIX F 

STATE FLOODPLAIN MANAGEMENT 
PROGRAMS 

The text and table in this appendix are taken from a 
special report by the Association of State Floodplain 

Managers, Inc., entitled Floodplain Management, /992, 
State and Local Programs, and were reprinted by 
permission. 

The Nature of State Floodplain Management 

State governments derive their authority to plan and 
implement floodplain management actions from the police 
power that is vested in them by the U. S. Constitution. The 
principal roles played by states in floodplain management 
today include coordination of the National Flood Insurance 
Program (NFIP) for the activities within their jurisdictions; 
planning and implementing programs and projects for 
managing their own floodplains, including state-level 
regulations; providing technical expertise of all kinds to 
individuals and to other levels of governments, especially 
localities; coordinating local and regional programs within 
their jurisdictions; entering into agreements with other 
states to cope with multi-jurisdictional flood problems; and 
acting as liaisons with the federal government. Sometimes 
states compensate for the inability or unwillingness of local 
governments to take certain actions to reduce their flood 
risk or preserve the natural functions of their floodplains. 
Direct state regulation of some aspects of land use, of 
selected types of lands, and of certain kinds of activities is 
becoming more typical. 

Most states have floodplain management programs that are 
a composite of varied activities undertaken by different 
agencies and other entities within the state. The central 
office is usually the one that coordinates the NFJP for that 
state. In 33 states that function is housed in a department 
for natural resources, water resources, or environmental 
protection. In nine states it is within an emergency pre
paredness agency, in six with a department of community 
affairs, and in two states with a state planning office. Two 
states manage their floodplains principally out of a trans
portation department. Sometimes, most or all of the 
activities related to floodplain management are organized 
into one office or department, and sometimes they are 
scattered throughout state government, necessitating careful 
coordination. 

The myriad of programs that affect floodplain management 
-- emergency preparedness and response, natural resources 
protection, environmental quality, structural control 
measures, planning, and economic development -- along 
with the wide variety in local and regional efforts, makes 
the floodplain management picture of each state unique. 
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Table F.I: Summaries of State Floodplain Management Activities, 1991 (Source: Adapted from Association of State Floodplain Managers, 1992) 

Riverine Programs for Cooperative 
Budget: State Programs for Regulatory Regulations for Acquisition & Projects 10 Protect 

Contributiorvfotal Mapping Standards Areas Behind Relocation Floodplain 
(in Sl000) Floodplain Areas Exceeding NFIP Levees Program Funding Resources 

Minimums 

Alabama 30/95 M.F.W.B.Q.O 
Alaska -- NL M:L.B,Q 
Arfaona 60/152 X X L B,Q 
Arkansas 21.3185.3 M,Q 
California -- X 

Colorado 150/200 X H w:s 
Connecticut -- X 
Delaware 250/300 X 
Districl of Columbia 25/25 
Florida 63.9/246.9 X X X P/S,L M 
Georgia 28.1112 M,F.W.B.Q 
Guam --
Hawaii 1451354 X 
Idaho 19.3/77.3 
Illinois >150 X X H/L 
Indiana -- X X H W.B 
Iowa 300/300 X X 
Kansas 588/769 X w 
Kentucky 950/1034 X M,W,B 
Louisiana 44.1/176.4 P/S.L M.B.Q 
Maine 31.7/136.7 X X H M 
Maryland .. X X H,PIS,L M 
Massachuscns 17.31147.3 X P,A W,O 
Michigan 546.8/857.4 X X X H,P,NL M,F,W,B.Q.O 
Minnesota 61512400 X X H,P/L M,F,W,B,Q.O 
Mississippi 20.6/82.6 X H,P w 
Missouri 34,4/137.4 W.Q 
Monlana 50/100 X X M 
Nebraska 97/157 X X X 
Nevada 16/64.8 

New Hampshire .. X 
New Jersey 97/546 X X M 
New Mexico .. 
New York 620/780 X M 
Nonh Carolina --
Nonh Dakota 30/90 X X 
Ohio 801190 M 
Oklahoma 30.7/122.9 X M.W,O 
Oregon -- X X 
Pennsylvania 200/260 X M 
Puerto Rico .. X X X AiS 
Rhode Island 26.6/45.9 P/L 
Sou1h Carolina 16.8162 
South Dakota 0 
Tennessee --
Texas 54/216 M.W.B.Q.O 
Ulah 20/80 X X M.F.W,B,Q 
Vermonl 20/75 
Virgin Islands .. X 
Virginia 200/320 P.A M 
Washington 2100/2190 X M 
Wes1 Virginia 0 
Wisconsin 1000/1108 X X X A M,Q,O 
Wyoming 0 

-- =Data not available A = Other acquisition program (erosion-prone structures, etc.) B • Fish and Wildlife F = Forestry O - Other 
M = Multi-objective management of watersheds P ~ Giver prion1y to floodplains in acquisition H = Help localities obtain 1362 funds 
Q = Water quality L = Loans or grants for local purchase S - Direct state purchase \I/ - Wetlands 

F-2 
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EXECUTIVE ORDER ON FLOODPLAIN 
MANAGEMENT 

Executive Order 11988, issued in 1977, represented an 
effort by the executive branch to coordinate federal 
activities to reduce the impact which federal activities have 
on the nation's floodplains. In the course of its work, the 
Review Committee determined that the Executive Order 
brought about a significant and beneficial change in federal 
floodplain activities. It also determined that certain 
weaknesses had become apparent which require a revised 
order to be issued. A new Executive Order would reaffirm 
the basic principles of the former order and address newly 
uncovered issues. 

Content of the Revised Executive 
Order 

The floodplains which adjoin the nation's inland and coastal 
waters have long been recognized as having special values 
to U.S. citizens. They have provided wildlife habitat, agri
cultural and forest products, vital ecosystem functions, and 
park and recreation areas. Unwise use and development of 
our riverine, coastal, and other floodplains, however, not 
only destroys many of the special qualities of these areas 
but can post a severe threat to human life, health and safety. 

Since the adoption of a national flood control policy in 
1936, the federal government has invested billions of 
dollars in structural protection from floods. The vulnerabil
ity of floodplain inhabitants and their property persist, 
federal expenditures for disaster relief and recovery do not 
diminish, river dependent ecosystems decline, and environ
mental deterioration continues. 

The problem arises mainly from unwise land use practices. 
The federal government must acknowledge its influence 
over floodplain development and set the example for 
floodplain management. Federally funded or assisted con-

struction and improvements, property management, 
financial and technical assistance, and permits and licenses 
for federally regulated activities must be consistent with the 
goals of floodplain management: reducing the vulnerability 
to damage and protecting and enhancing the environment. 

In addition to minimizing danger to humans in floodplains 
and maintaining and enhancing natural resources, sound 
floodplain management protects the federal investment and 
represents responsible business practice. It seeks to avoid 
the potential loss of human and other natural resources and 
reduce the risk of flood damage to properties benefiting 
from federal assistance. 

. Because unwise floodplain development can lead to the loss 
of human and natural resources, it is simply a bad federal 
policy and should be avoided. In order to avoid, to the 
greatest extent possible, the adverse impacts associated with 
the occupancy and modification of floodplains, and to avoid 
direct or indirect support of floodplain development 
wherever there is a practicable alternative, a revised 
Executive Order on floodplain management is necessary. 
The Review Committee recommends that the 
Administration should direct that: 

Each agency provide leadership and take action to reduce 
the risk of flood loss; to minimize the impact of floods on 
human safety, health, and welfare; and to restore and 
preserve the natural and beneficial functions of floodplains 
in carrying out, in a manner which furthers national 
economic and environmental goals, its responsibilities for: 

(I) acquiring, managing, and disposing of federal 
lands and facilities; 

(2) providing federally undertaken, financed, or 
assisted construction and improvements; 

0 -) 
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(3) conducting federal activities and programs 
affecting land use and water resources planning; 
and 

(4) permitting and licensing federally regulated 
activities. 

Each agency would have a responsibility to prescribe 
procedures to implement the policies and requirements of 
the revised Order. These policies and procedures should 
evaluate the potential economic, social and environmental 
effects of any actions the agency may take in a floodplain 
and ensure that its planning programs and budget requests 
reflect consideration of flood hazards and the principles of 
sound floodplain management. 

Each agency should determine whether a proposed action 
will occur in a floodplain. This determination should be 
made according to floodplain maps issued by the Federal 
Emergency Management Agency, or a more detailed map 
of an area, if available. If such maps arc not available, the 
agency should develop the appropriate information to 
make the determination of the location of the floodplain 
and obtain FEMA's concurrence. For major federal actions 
significantly affecting the quality of the human 
environment, the evaluation will be included in any 
statement prepared under Section 102(2)(C) of the 
National Environmental Policy Act (NEPA). 

Prior to undertaking or assisting in the repair, 
maintenance, improvement, or rehabilitation of any 
structure or facility in the floodplain, the agency should 
conduct an assessment of the vulnerability of that structure 
to flooding and the feasibility of lessening such impact 
through mitigation techniques. 

The agency should consider all alternatives to avoid 
development in the floodplain for any activity the agency 
has determined to, or proposes to, conduct, support, or 
allow in a floodplain. If the head of the agency finds that 
the only practicable alternative consistent with the law and 
the Executive Order requires development in a floodplain, 
the agency should, prior to taking action, design or modify 
the action to reduce to the maximum extent practicable, 
the potential harm to or within the floodplain consistent 
with regulations issued in response to a revised Executive 
Order. 

G-2 

APPENDIX G 

Each agency should send a notice, not to exceed three 
pages in length including a location map, to the state and 
appropriate area-wide clearinghouses for the geographic 
areas affected. The notice should include: (i) the reasons 
why the action is proposed to be localed in a floodplain; 
(ii) a statement indicating whether the action conforms to 
applicable state or local floodplain protection standards; 
and (iii) a list of the alternatives considered. Agencies 
should endeavor to allow a brief comment period prior to 
taking any action. 

Agencies should provide FEMA with a notice that 
includes: (i) the reasons why the action is proposed to be 
located in a floodplain; (ii) a statement indicating whether 
the action conforms to applicable state or local floodplain 
protection standards; and (iii) a list of the alternatives 
considered. Whenever practicable, agencies should provide 
this notice concurrent with a brief comment period prior to 
taking any action. If FEMA determines that the proposed 
action is inconsistent with the revised Executive Order, 
then FEMA can refer the issue to the Water Resources 
Council. 

Each agency should also provide opportunity for early 
public review of any plans or proposals for actions in the 
floodplain in accordance with Section 2(b) of Executive 
Order No. 11514, as amended, including the development 
of procedures to accomplish this objective for federal 
actions whose impact is not significant enough to require 
the preparation of an environmental impact statement 
under Section I 02(2)(C) of the NEPA of 1969, as 
amended. 

Any requests for new authorizations or appropriations 
transmitted to the Office of Management and Budget 
should indicate, if the action proposed is located in a 
floodplain, that the proposed action has been reviewed for 
alternatives and minimization of adverse impact in accord 
with the revised Executive Order. 

Each agency should require that: (I) all of its water and 
land use plans comply with the terms of this order; (2) its 
regulations and operating procedures require an evaluation 
and consideration of potential flood hazard prior to the 
issuance of licenses, permits, loans, or grants-in-aid for 
programs thal they administer; and (3) its regulations 
provide appropriate guidance so that applicants for federal 
licenses, permits, loans, or grants can incorporate, in their 
applications, the evaluation required above. 
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Each agency should issue or amend existing regulations and 
procedures within one year to comply with the revised 
Executive Order. These procedures should explain the 
means ihat the agency will employ to pursue risk reduction 
and environmental enhancement in connection with its 
activities in the floodplain. To the extent possible, existing 
processes, such as NEPA, should be utilized to fulfill the 
requirements of the revised Executive Order. Agencies 
should prepare their procedures in consultation with the 
Water Resources Council, FEMA, and Office of 
Environmental Policy and should update such procedures as 
necessary. 

All federal agencies with responsibilities for construction or 
operation of federal real property and facilities, or licensing 
or permitting of federally regulated facilities, should take 
the following measures: 

The regulations and procedures established by the 
Executive Order should, at a minimum, require the 
construction of federal structures and facilities be in 
accordance with the standards and criteria of the 
National Flood Insurance Program, except that all 
facilities or infrastructure which can be reasonably 
considered as critical to the health and safety of the 
public and the environment should be required to 
have protection capable of withstanding the standard 
project flood. They should deviate only to the 
extent that the standards of the National Flood 
Insurance Program are demonstrably inappropriate 
for a given type of structure or facility, or its 
location. 

If, after compliance with requirements of the 
Executive Order, it is determined that there is no 
practicable alternative to placing new construction 
or rehabilitating structures of facilities in a 
floodplain, at a minimum the requirements of the 
National Flood Insurance Program should be 
applied. To achieve flood protection, agencies 
should, wherever practicable, elevate structures 
above the base flood level rather than filling in land. 

If property used by the general public has suffered 
flood damage or is located in an identified flood 
hazard area, the responsible agency should provide 
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on such structures, and other places where 
appropriate, conspicuous delineation of past and 
probable future flood height in order to enhance 
public awareness of and knowledge about flood 
hazards. 

When property in the floodplain is proposed for 
lease, easement, right-of~way, or disposal to non
federal public or private parties, the agency should 
(I) reference in the conveyance those uses that are 
restricted under identified federal, state, tribal, or 
local floodplain regulations; and (2) attach other 
appropriate restrictions to the uses of properties by 
the grantee or purchaser and any successors, except 
where prohibited by law; or (3) withhold such 
properties from conveyance. 

Comply to the maximum extent practicable with 
state, tribal, or local rules or regulations for 
development in floodplains of each jurisdiction 
within which a federal facility is located or 
proposed to be located if such rules or regulations 
provide for more stringent levels of flood protection 
or require mitigation measures more extensive than 
those required by the National Flood Insurance 
Program. 

Agencies which guarantee, approve, regulate, or 
insure any financial transaction which is related to 
an area located in a floodplain should, prior to 
completing action on such transaction, inform any 
private parties participating in the transaction of the 
hazards of locating structures in the floodplain. 

The Water Resources Council should develop 
guidance for implementing the provisions of the 
revised Executive Order within six months of its 
being signed. The head of each agency should 
submit a report to the Office of Environmental 
Policy and the Water Resources Council regarding 
the status of their procedures and the impact of the 
Executive Order on the agency's operations. 
Thereafter, the Water Resources Council should 
periodically evaluate agency procedures and their 
effectiveness. 
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The proposed Executive Order should not apply to 
assistance provided for emergency work essential 
to save lives and protect property and public health 
and safety, performed pursuant to Sections 402 and 
403 of the Robert T. Stafford Disaster Relief and 
Emergency Assistance Act, as amended (PL 93-
288). To the extent the provisions of the Executive 
Order would be applicable to projects covered by 
Section I04(h) of the Housing and Community 
Development Act of 1974, as amended (88 Stat. 
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640, 42 USC 5304(h)), the responsibilities under 
those provisions may be assumed by the 
appropriate applicant, if the applicant has also 
assumed, with respect to such projects, all ofthc 
responsibilities, for environmental review, deci
sionmaking, and action pursuant to the NEPA of 
1969, as amended. 

The executive order should apply to all federal 
agencies and federally owned corporations. 
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PROPOSED FEDERAL PROGRAM FOR 
MAJOR MAINTENANCE AND MAJOR 
REHABILITATION OF LEVEES 

The concept of and the actions necessary for establishing a federal program to ensure the integrity of levees in the upper 
Mississippi River Basin are presented in Chapter l O and in the Action Plan. Specific elements of the proposed program as it 
pertains to both federally built/locally maintained levees and locally built/locally maintained levees are presented here. 

DETAILS OF THE PROGRAM 

Levee districts/owners desiring to participate in the USACE major maintenance and major rehabilitation (MM&MR) 
program would submit requests, through their state, to the USACE within a three-month period following initiation of the 
program by the Administration. The USACE would then group these requests into a project that would be submitted to the 
Congress for authorization. Levees would be placed in an Upper Mississippi River and Tributaries (UMR&T) project, which 
includes the Missouri River Basin, to be established as a line item in the USACE program. 

Federally Built, Locally Maintained Levees Currently in the USACE PL 84-99 
Emergency Repair Program 

Eligibility. On approval by the Congress. the USACE would become responsible for major maintenance and major reha-
bilitation (MM&MR) oflevees. To become eligible for participation in these programs, states and local sponsors would agree to: 

a. Participate in the National Flood Insurance Program (NFIP). 
b. Continue responsibility for routine maintenance and control of the levees. 
c. If the levee affords less than one percent annual chance (I 00-year) flood protection, require all development 

behind the levee to comply with provisions of the NFIP. 
d. If levee provides less than standard project flood (SPF) level protection, require all structures and crops 

behind the levees be insured. 
e. Not raise the height of the levee during floods without the agreement of the USACE. 
f. In the event of any required repair, renewal, or realignment, pay 25 percent of the cost and provide the 

necessary borrow material and any required lands, easements, and rights-of-way. The non-federal share shall 
not exceed 50 percent of the total project cost. 

g. In coordination with the appropriate federal and state agencies, assist in developing, at minimal cost to the 
land owners or the local sponsors, appropriate environmental enhancements to the land behind the levees. 
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Major Rehabilitation Survey. The USACE would conduct a review of all levees in the program to determine long
term rehabilitation requirements and potential for upgrade. The primary determinant of eligibility for major rehabilitation and/or 
upgrade would be the results of an expanded benefit-cost analysis under revised p,.inciples and Guidelines which includes, in 
addition to economic factors, the social and environmental benefits and costs. The review would also include an assessment of 
the impacts of any rehabilitation on the hydraulics of the river. State and local sponsors would agree to: 

a. Pay 25 percent of the expense of any major rehabilitation, renewal, or upgrade. 
b. Include appropriate environmental enhancements or operating measures in any major rehabilitation or 

renewal projects. The costs of these enhancements would be shared by the non-federal sponsor only in so far 
as the benefits could be assessed as local. For enhancements that are of regional or national significance, the 
non-federal share would be provided by the state, private organizations, or other authorized federal agency. 

Locally Built, Locally Maintained Levees Currently in the USACE PL 84-99 
Emergency Repair Program or Designated by Either the SCS or the EDA for 
Inclusion 

Initial Eligibility. Since locally built levees may not have been constructed in accordance with sound engineering 
practices and at hydraulically appropriate locations, the USACE initially would screen all levees proposed for inclusion in the 
MM&MR program to determine any potential problems. Levee sponsors whose levees failed to meet the USACE engineering 
standards would be required to bring those structures up to standards at sponsor expense prior to inclusion in the federal 
MM&MR program. Those located at hydraulically inappropriate locations would not be eligible. To become eligible, states and 
local sponsors would agree to: 

a. Participate in the NFIP. 
b. Continue responsibility for routine maintenance and control of the levees. 
c. If the levee is determined by the USACE to provide protection against less than the one percent annual 

chance (JOO-year) flood, require all development to comply with the NFIP. 
d. Require that all structures and crops behind the levees be insured. 
e. Not raise the height of the levee during floods without the agreement of the USACE. 
f. In the event of any required repair, renewal, or realignment, pay 25 percent of the cost and provide the 

necessary borrow material and any required lands, easements, and rights-of-way. The non-federal share shall 
not exceed 50 percent of the total project cost. 

g. In the event of levee failure, share the cost (25 percent) and provide the lands, easements, and rights-of-way 
necessary to ensure the future stability of the levee. 

h. In coordination with the appropriate federal and state agencies, assist in developing, at minimal cost to the 
land owners or the local sponsors, appropriate environmental enhancements to the land behind the levee. 

Major Maintenance and Major Rehabilitation: On approval by the Congress, the USACE would become 
responsible for future major maintenance and major rehabilitation of those levees accepted into the federal MM&MR program. 

Major Rehabilitation Survey. The USACE would conduct a review of all levees accepted into the program to 
determine long term rehabilitation requirements and potential for renewal. The primary determinant of eligibility for major reha
bilitation would be the results of an expanded benefit-cost analysis under revised Principles and Guidelines which include, in 
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addition to economic factors, the social and environmental benefits and costs. The review would also include an assessment of 
the impacts of any rehabilitation on the hydraulics of the river. State and local sponsors would agree to: 

a. Pay 25 percent of the expenses of any major rehabilitation, renewal, or upgrade. 
b. Include appropriate environmental enhancements or operating measures in any upgrade or renewal projects. 

The costs of these enhancements would be shared by the non-federal sponsor only in so far as the benefits 
could be assessed as local. For enhancements that are of regional or national significance, the non-federal 
share should be provided by the state, private organization, or other authorized federal agency. 

H-3 
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COORDINATION MECHANISMS 

WATER RESOURCES COUNCIL 

Purpose 

The revitalized Water Resources Council should launch 
and promote cooperation among the federal agencies and 
the states. It should exist as a mechanism to bring together 
appropriate policymakers to address key water resources 
issues. The WRC should align federal floodplain 
management goals with other broad national goals; 
provide a single point of focus to assist coordination and 
resolution of interstate water resource management issues; 
serve as an innovative planning and technology center 
(including intergovernmental data gathering and dissemi
nation activities); and resolve federal agency disputes. The 
WRC should operate under a clarified set of responsibili
ties compatible with Title I of the 1965 Act and capitalize 
on the experience of the previous Council. Should the 
WRC prove an ineffective organization for accomplishing 
these activities, it should be abandoned. 

Membership 

Participation in the Council, currently chaired by the 
Secretary of the Interior, needs to be broadened to include 
the Administrator of the EPA and the Director of FEMA -
two agencies that did not exist at the time the WRC was 
first conceived. The participation of these agencies is 
critical for addressing floodplain management issues. 
Because EPA's program responsibilities include restoration 
and enhancement of the nation's water quality, and 
FEMA's responsibilities include administration of the 

NFIP and flood recovery, they both merit a role in the 
Council. Therefore, the Secretary of the Interior should 
request that the Administrator of EPA and the Director of 
FEMA become full-time participants on the Council. In 
addition to the Secretary of the Interior, EPA and FEMA, 
membership of the Council should be the Secretaries of 
Army; Agriculture; Commerce; Housing and Urban 
Development; Health and Human Services and the Chair 
of the Federal Energy Regulatory Commission. Other 
agency heads may be called upon by the Chair when 
matters affecting their responsibilities are considered by 
the Council. 

Staffing 

The Secretary of the Interior, as Chair of the Water 
Resources Council, should restaff the Council. A small 
staff to support the Council's mandate is suggested. A 
Director, five professionals and one administrative 
support/secretary is suggested as the minimum desirable 
staffing level. Two professionals are envisioned for a 
Floodplain Management Division. 

Budgeting 

As authorized in the Act, the Council shall request a 
budget for professional and support staff and necessary 
office space, equipment, travel, and contract fund. A 
budget of$950,000 is envisioned for this purpose. 
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BASIN COMMISSIONS 

Designation 

The President should establish basin commissions as a 
forum for coordinated federal and state planning across 
basin(s) and within sub-basins (as determined 
appropriate). The WRC should, in coordination with 
states, define the geographic reach of the commissions. 
Section 201 of the Water Resources Planning Act of 1965 
(PL 89-80) describes how basin commissions can be 
requested by either the Water Resources Council or states 
and then declared by the President. 

Purpose 

Each basin commission should serve as the principal 
agency for the coordination of federal, state, interstate, 
local, and non-governmental plans for their designated 
areas and operate under a clarified set of responsibilities 
compatible with Title II of PL 89-80, but building upon the 
lessons learned from the previous commissions. The basin 
commissions will actively lead collaborative efforts that 
focus beyond traditional water management challenges to 
undertake integrated examination of ecosystem 
management, biodiversity conservation, flood control, 
water supply, navigation, water quality, and sustainable 
development issues. The focus of these commissions is on 
action not on oversight. 

Membership 

The basin commissions would be co-chaired by a represen
tative of a federal agency and a representative of a state 
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governor. To clearly advance state leadership in floodplain 
management, the voting role of federal agencies should be 
limited. The Governor of each basin state shall appoint a 
member that serves at the pleasure of the Governor. 

Staffing and Budgeting 

Organization of the basin commissions using existing 
federal and state programs and budgets to accomplish 
tasks will increase coordination, cooperation and 
leveraging of limited funding and achieve a comprehensive 
approach to issue resolution. The basin commission would 
create an environment where agencies' activities are 
orchestrated to achieve multiple benefits for the basin. 
One means of ensuring this approach is to keep actual 
basin commission staffing to a minimum. A director and a 
staff of 3 to 4 full-time professionals is suggested; these 
would not be federal employees. Where appropriate, the 
current basin association staffs could assume this responsi
bility. Average annual budgets of $400,000 are estimated 
for the Upper Mississippi River Basin Commission and the 
Missouri River Basin Commission and would be cost
shared by the federal government. As special projects 
require additional funding to the federal and state 
agencies, the river basin commission may request appro
priations from Congress and/or the state legislatures. 
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EXPANDED MISSISSIPPI RIVER COMMISSION 

Purpose 

The current Mississippi River Commission (MRC) 
provides a necessary connection between the public, a con
struction, operations and maintenance agency, and the 
executive branch of U. S. government, as well as imple
mentation oversight of a range of water resources 
activities. The MRC has established a record of expertise 
and accomplishment, has a clear charter in the basin, and 
has established processes to make recommendations to the 
Administration and Congress, and to have funds appropri
ated for implementation. The purpose for the expansion is 
to link the entire Mississippi River Basin together to 
provide a system-wide approach. The composition of the 
Commission should be expanded to include the additional 
responsibility of program integration between the con
struction and environmental missions of the USACE and 
the ecosystem stewardship missions of the DOI. 

Membership 

The current Commission has, by Presidential appointment, 
seven members. There are 3 USACE and 3 civilian 
members and one member from the NOAA Coast and 
Geodetic Survey. The President should seek approval from 
Congress to add a member from DOI and should nominate 
a membership which ensures appropriate distribution of 
decision-making authority among action agencies, as well 
as ensuring representative authority to follow through on 
plans and projects approved by the Commission and 
authorized by Congress. A possible membership is 
provided on the next page. 

I-3 
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EXPANDED MISSISSIPPI RIVER COMMISSION 

CurrentMRC 

Authorities from headwaters to Head-of-Passes, La., 
including all tributaries. 

Current focus is MR&T project. 

Seven Presidentially appointed members - 3 USACE, 3 
Civilians, I NOAA (C&GS). 

Advisory to the Chief of Engineers. 

President is a Corps officer who is responsible for 
MR&T and reports to the Chief of Engineers. 

USDA advises. 

Duties include: 

-Recommend policy and work program of MR&T. 
-Study and report on project modifications. 
-Comment on matters authorized by law. 
-Conduct inspection trips and hold public hearings. 

Has established processes to recommend administrative 
approval and/or Congressional authorization of specific 
proposals, and to have funds budgeted and appropriated 
for implementation. 

Uses MRC/LMVD and District staffs to develop plans 
and implement actions. 

Activities include general investigations, design, 
construction, and operations and maintenance. 

1-4 

Expanded MRC 

In consultation with Congress, include tributaries in 
the upper basin. 

Include UMR&T. 

Add DOI from Assistant Secretary level. NOAA 
should be at-large. 

Advisory to both Chief of Engineers and the Secretary 
of the Interior. 

Add UMR&T responsibility. 

USDA and EPA advise. 

Additional duties: 

-Integrate ecosystem and watershed management 
strategies into currently authorized projects for flood 
control and navigation. 
-Study and report on natural resource conditions and 
improvements realized by integrated river 
management. 

Include DOI proposals and programs. 

Include Corps Divisions and Districts in the upper 
Mississippi River Basin. Also include FWS Regions 
III, IV, and VI; NBS; GS; BOR; and BLM 
staff to collaborate and integrate natural resource 
management plans. Develop recommendations for 
state application. 

Add oversight of refuge operations, inter-jurisdictional 
fisheries, Migratory Bird Program, and research. 
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SUMMARY OF COMMENTS 

The Review Committee provided a draft copy of its report 
to federal agencies, members of Congress from the flood
affected area and leading key committees and subcommit
tees involved with subjects addressed by the report, the 
governors of the nine Midwest states, and a number of 
non-governmental organizations that had worked with the 
Review Committee during its fact finding and outreach 
phases. This review was intended to seek feedback from 
the above parties and was not intended as a substitute for a 
broad-based public comment period. Considerable 
interest, however, was expressed in the draft document and 
over 650 copies were distributed. Despite the very brief 
comment period, nearly I 00 comments were received via 
facsimile, mail, and telephone by June 16, 1994. Five of 
the nine Midwest governors commented to the Review 
Committee; other Midwest governors assigned a lead 
agency to provide state comments. 

The nature of comment letters ranged from full 
endorsement to opposition. Many of those who 
commented endorsed the report, or a subset of the actions 
and recommendations, or requested clarification. 
Conversely, some of those who commented opposed the 
report or a subset of the actions and recommendations. 
Others provided their thoughts regarding certain general 
issues and asked that their concerns be considered by the 
Review Committee. Some comments indicated that the 
reviewer had misinterpreted the Review Committee's 
intended message. Many of those who commented 
provided additional data, technical corrections, or pointed 
out typographical errors. Some noted that their comments 
were limited to the Executive Summary or only sections of 
the report due to the short review period. Some comments 
were general in nature and not reflective of the themes and 
specific proposals contained in the draft report; the Review 
Committee is, therefore, led to believe that the comments 
are reflective of perceptions of the report based on 

inaccurate summaries of the report by the media or some 
group. 

The Review Committee reviewed all comments and made 
corrections, clarifications, and additions where warranted. 
The comments led to development of a better report and 
the efforts made by those who provided comments were 
appreciated. Where appropriate the Review Committee 
responses to comments appear below, in italics, to guide 
readers to particular clarifications or changes made in the 
final document. 

Many individuals and organizations endorsed the report's 
themes and vision for what needs to be done to implement 
floodplain management. Many more organizations and 
individuals endorsed large numbers of the recommenda
tions and actions while raising questions, concerns and/or 
objections to others. Summarizing the nature of the 
comments is difficult because the absence of opinion 
expressed on particular proposals may indicate support. 

There was nearly universal comment that the Review 
Committee developed, within a short time frame, a com
prehensive report addressing a wide variety of improve
ments needed to enhance the nation's approach to 
floodplain management. Nearly all commented that 
additional time to review the draft report would have been 
appreciated. Several indicated a desire to comment on the 
final document. 

Nearly all made comments on areas where they believed 
the report could be strengthened or where they perceived 
omissions. Many raised concerns regarding the costs 
associated with the report as a whole and with specific rec
ommendations -- many indicating that their support was 
dependent, at least in part, on the cost trade-offs. 

J-1 
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MAJOR THEMES OF COMMENTS 

Several areas of the report generated the majority of the 
comments; however, not all comments reflected the same 
opinion. 

Support for change 

There was nearly universal support for a need to change 
the nation's approach to floodplain management; not sur
prisingly, there was a divergence of opinion regarding the 
means to achieve flood damage reduction. There was 
hesitation on the part of some reviewers to endorse the 
direction and approach made by the Review Committee. 
Nearly all agreed that a systems approach to floodplain 
management was needed to replace uncoordinated ad hoc 
efforts. 

Treatment of watersheds 

Many made comments regarding the draft report's 
treatment of watersheds. Some found that the report 
unduly emphasized the role, value, and significance of 
watershed and ecosystem planning with respect to 
achievement of floodplain management and flood damage 
reduction goals. Several of those who commented 
reflected concerns that the draft report did not adequately 
tie together preservation and restoration of aquatic 
ecosystems and watersheds with floodplain management. 
Several indicated that watershed management was not suf
ficiently integrated into floodplain management and that 
nonstructural alternatives to flood damage reduction were 
not given enough support. 

Structural approaches 

Many of those commenting felt that the existing structural 
approach to flood damage reduction had proven its value 
and not enough credit was given to the predominantly 
structural approach the nation has, in the past, taken to 
reduce flood damages. Many felt that nonstructural 
approaches were experimental and their merit uncertain. 
However, others were concerned that the report over
emphasized structural solutions; some feared that the 
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report might further broad interest in a widespread con
struction program consisting of large levees. 

Administrative and organizational 
structures 

Many comments reflected concern about the number of 
organizations proposed, the designation of leadership 
responsibilities, and the interaction and relationships 
among these organizations. These concerns reflected 
uncertainties about the costs of such proposals ( which 
were not characterized in the draft) in comparison to the 
added value of these organizations. Other concerns 
reflected hesitation to endorse some or all of these 
proposals until a dialogue had been opened and charters 
proposed to further specify responsibilities, functions, and 
working relationships. While these concerns were 
expressed, many also recognized the need for better coor
dination at the federal and interstate levels. 

Streamlining disaster relief and 
improvement of the NFIP 

While not everyone commenting agreed with all of the 
proposals, support for streamlining disaster relief and the 
actions and recommendations aimed at improving the 
NFIP was widespread. 

Infringement of property rights 

Some of those who commented raised concerns that 
proposals in the Review Committee draft report would 
infringe on property rights. 

[To clarify its intent and to address these 
concerns, the Review Committee added 
additional text in the report emphasizing the 
voluntary nature of buyouts and clarifying that 
limits to flood.fighting would not prevent 
flood.fights consistent with state and local 
floodplain management regulations.} 
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APPENDIXJ 

COMMENTS ON ACTIONS AND RECOMMENDATIONS 

Many of the comment letters reflected specific objections 
or concerns with proposed actions and recommendations; 
others focused on proposals that they supported. 
Summarized, below, are those actions and recommenda
tions for which at least six of those commenting provided 
definitive statements of either support, concern or 
objection. 

Basin Commissions, Upper Mississippi 
and Missouri River Basin Commissions 
(Actions 5.3 and 10.2) 

No other proposal in the report generated so many specific 
comments as the basin commissions. Many of the 
comments expressed a desire not to create basin 
commissions in the same form as those that existed in the 
late I 960s and the 1970s. 

[The Review Committee concurs that new 
basin commissions should take on a different 
function and approach and both learn from 
and build upon the lessons of the previous 
basin commissions. This was the basis for the 
proposed changes to the previous basin 
commissions 'jimction and strncture. The 
Committee has also altered Figures 5.1 and 
10.1 to clarify the relationships among the 
Water Resources Council, the basin 
commissions, and the Mississippi River 
Commission.] 

Many of those who commented expressed confusion 
regarding the relationships between the Mississippi River 
Commission and the Upper Mississippi River Basin 
Commission. Some comments reflect further confusion in 
that they were considered the same organization. 

[The Review Committee has made changes to 
fi1rther clarify the relationships between these 
organizations. Figure 10.1 has been changed 
to distinguish between lines of "command" or 
oversight and lines of coordination. It is 
unfortunate that the names of these 
organizations are so similar - to try to fitrther 
distinguish them, the final document refers to 

basin commissions as opposed to river basin 
commissions.] 

Many of those who commented reserved endorsement of 
basin commissions until further dialogue on their purpose, 
functions, and methods of operation was pursued. 

Increase the state role in all floodplain 
management activities 
(Recommendation 5.2) 

This recommendation generated a large number of specific 
comments, with half supporting the recommendation and 
half against. The general reason for not supporting the 
recommendation reflected a concern that interjecting the 
states between levee districts or local communities would 
increase bureaucracy and slow response. Supporters 
generally expressed that states' need to exercise their 
responsibilities and their involvement would add value to 
efforts to achieve floodplain management goals. 

Mississippi River Commission (Action 
10.2) 

Many comments were also received regarding the 
Mississippi River Commission. Overall, most comments 
expressed reservations about this proposal, but for a 
variety of reasons. Some comments arose from concerns 
about the nature of activities of the Commission in the past 
(prior to the last decade) and the Commission's ability or 
interest in taking on a broader nonstructural approach to 
floodplain management. Others arose from not wanting to 
broaden the Commission's membership and charter to 
address related ecological resource issues or not trusting 
the Commission's interest in pursing these issues. Others 
objected to extending the geographical extent of the 
Mississippi River Commission's authority. 

[The Review Committee added new text to 
clarify the legislative authority of the 
Mississippi River Commission which already 
assigns the Commissions authorities to extend 
from the rivers mouth near the Head of 
Passes to its headwaters. The Review 
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Committee feels that further dialogue on the 
relationship between basin commissions and 
the Mississippi River Commission and the 
functions and duties of the Mississippi River 
Commission could allay some concerns and 
develop support for this action.] 

Water Resources Council (Action 5.2) 

The proposal to revitalize the Water Resources Council 
generated numerous comments. Generally there was broad 
support for the WRC or a similar entity to provide a 
mechanism for interagency, policy level coordination. 
Several were hesitant to support the proposal until further 
operational and administrative issues had been developed. 
Some questioned the political desire to renew the Council. 

Floodplain Management Act (Action 5.1) 

Several comments specifically indicated support for a 
floodplain management act to define governmental respon
sibilities, strengthen federal-state coordination and assure 
accountability and fund state floodplain management 
programs. 

New Executive Order on Floodplain 
Management (Action 5.4) 

Overall comments supported this action. Several 
comments, however, indicated that the executive order was 
an inappropriate Administration action circumventing 
Congress. Some comments indicated that FEMA 
oversight of compliance with the EO was unnecessary. 
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[[he Review Committee notes that the existing 
Executive Order on Floodplain Management has 
been in place since 1977 without objection from 
Congress. The Review Committees proposal is 
intended to reaffirm Administration support for 
floodplain management and to clarify certain 
federal responsibilities to undertake a sequence of 
avoidingfloodplain development, minimizing the 
adverse effects from flooding and to the floodplain, 
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and finally mitigating potential flood damages. It 
does not represent a departure from congressional 
policy on floodplain management. The Review 
Committee agreed with comments indicating that 
FEMA s role should include resolution of disagree• 
ments over EO compliance and that FEMA should 
only refer to the Water Resources Council those 
issues were significant attempts to reach resolution 
had failed.] 

Principals and Guidelines (Actions 5.10 
and 5.11) 

Many of those specifically commenting on Actions 5.10 
and 5.11 reflected support for establishing co-equal 
objectives for the P&G. A few expressed concern 
regarding the mechanism used to evaluate environmental 
quality and compare alternative courses of action. Several 
noted the difficulties inherent in both quantifying and 
monetizing attributes contributing to environmental 
quality. The establishment of an interdisciplinary, 
interagency review of other aspects (including application 
of the P&G) raised objections regarding the application of 
the P&G to specific types of actions, including those to 
which the current P&G now apply. 

[[he pmpose of the interdisciplina,y , interagency 
review is to discuss and address whether the 
revised P&G could and should be applied to a 
broader array of federal decisions and to develop 
guidelines for application of the principles.] 

Develop common procedures for 
buyouts (Action 8.4) 

Most comments registered support for this concept. Some 
expressed concerns regarding whether there could be 
common procedures for programs with different purposes. 
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Hazard Mitigation Grants as block 
grants (Action 8.5) 

Most comments regarding this Action reflected support. 
Concern was raised regarding means to ensure that states 
used the funds appropriately. 

Establishing the USACE as the 
principal levee construction agency 
(Action 8.1) 

Of those commenting on this Action, nearly all supported 
it. Concern was raised regarding the continued role of the 
USDA with respect to agricultural levees. 

[The Review Committee has added clarifying 
language to better reflect the relationship of 
the VSACE to USDA and other federal 
agencies considering levee projects.] 

Extend 5-day waiting period for flood 
insurance coverage (Action 9. 7) 

All those commenting on this action supported the 
extension of the time period. Several supported further 
lengthening the time period beyond the 15 days 
recommended by the Review Committee to account for the 
potential for flood crests moving further downstream on 
the Mississippi. Concern was noted that the waiting 
period should not apply when a home is being purchased. 

[Text was added to clarify that there would be 
no waiting period associated with purchase of 
flood insurance at closing after purchase of a 
home]. 

Expansion of conservation and 
voluntary acquisition programs in 1995 
Farm Bill (Action 6.3) 

There was broad support for continuing these programs. 

DOI coordinating environmental 
acquisition (Action 7.1) 

APPENDIX J 

Some concerns were raised regarding whether DOI had the 
in-house capability to perform this function. Others raised 
concerns regarding the extent of DOI responsibilities and 
applicability of this proposal to dual purpose acquisitions. 
Some pondered the federal interest in additional land 
management responsibilities. 

[The Review Committee reviewed the language of 
this and related actions to ensure that DOl's 
function was one of coordination of acquisition. 
Agreements between agencies would be developed 
to determine specific procedures and applicability 
of those procedures. The text already indicates 
that lands acquired in fee will not necessarily be 
held or managed by the DOI or the federal 
government.] 

Limiting public assistance grants for 
communities not participating in the 
NFIP (Action 5. 7) 

Most all of those who commented on this Action indicated 
support. 

Integration of flood response and 
recovery under FEMA 
(Recommendation 9.1) 

Of those commenting, most supported the proposal. One 
suggested that FEMA needed Presidential support to 
achieve cooperation from cabinet-level agencies. 

[The Review Committee believes that response 
and recovery require leadership from a single 
knowledgeable agency, just as land acquisition 
for environmental purposes and levee con
stn1ction requires leadership and coordination 
by knowledgeable agencies. The Review 
Committee sees these delineations of clear 
responsibility as critical to providing a 
streamlined, responsive, and efficient program 
for response, recovery. and overall floodplain 
management.] 



R05414

Multi-objective watershed management 
task force (Action 6.1) 

There was general support for this proposal although a 
few thought it was unnecessary. 

APPENDIXJ 

ANALYSIS OF COMMENTS BY ORIGINATORS 

Congress 

Congressional reaction to the report was mixed. While all 
felt the report to be balanced, concern was raised by some 
members regarding the impact of the recommendations on 
their constituents. Some members indicated interest in 
sponsoring legislation to implement some of the proposals 
in the draft report. 

Federal Agencies 

Federal agencies provided comments ranging from full 
support to specific technical comments that indicated 
neither specific support nor opposition to the proposals in 
the draft report. A few comments reflected hesitation to 
alter current policies, approaches, and responsibilities 
without further dialogue with or guidance from 
Administration leadership. 

States 

Comments were received from all but one Midwest state 
and were generally supportive of the report and its vision. 
One state from outside the Midwest noted general support 
for the proposals. Several states indicated their readiness 
and willingness to take on the challenges and responsibili
ties articulated in the draft report. Some concerns were 
raised about organizational and administrative 
mechanisms. A few raised concerns about the level of 
funding and technical assistance that would be provided to 
states. A few comments were received from state 
legislators. These letters reflected that the report was rec
ommending cessation of levee repair work in their jurisdic
tion and were concerned that the proposals in the report 
would adversely impact navigation and farming along the 
rivers. 
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Levee and drainage districts and 
individual farmers 

Several reflected concerns that the Review Committee 
draft report was calling for a unilateral buyout of 
bottomland agriculture to restore wetlands. Many reflected 
a concern that the report emphasized environmental 
protection over flood hazard protection to bottomland 
activities. However, many also expressed support for rec
ommendations and actions contained in the report. Some 
were deeply concerned with what they perceived in the 
report to be a prohibition against all floodfighting. Some 
noted that property rights of farmers and others needed to 
be more carefully considered. Several noted concerns 
about the impact of buyout and acquisition on the local 
and regional economy and the impact on tax roles. 

Environmental non-governmental 
organizations 

Strong support for reestablishment of the Water Resources 
Council was noted in all comments made by these organi
zations. While some environmental organizations 
supported the report, many expressed serious concernsthat 
the report did not sufficiently emphasize restoration of 
aquatic ecosystems, watershed management and nonstruc
tural approaches to floodplain management. Many 
comments also reflected concerns about issues that the 
report failed to address including the role of federal 
programs influencing bottomland farming and navigation 
issues on the Missouri River. Concerns were raised about 
the efficacy of the Mississippi River Commission to pursue 
new mandates. Concerns were raised that the report 
appeared to support a new levee construction program on 
the Upper Mississippi and Missouri rivers. 
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Other non-governmental organizations 

A number of non-governmental organizations, including 
several professional affiliation, and regional planning and 
coordination organizations commented on the draft. As 
might be expected, there was considerable divergence of 
opinion on specific proposals. The opinions summarized 
on the draft report reflect the differences of the many 
non-governmental organizations. Several indicated long
standing support for several of the recommendations in 
the report. Some commented that the report was "anti
agriculture" and one commented that the report was 
"anti-city". 

APPENDIX J 

Others 

Comments were received from a wide variety of other 
organizational entities consisting of state agencies, cities, 
and individuals, including public school teachers; 
academics from across the nation in the fields of water 
resources, natural hazards, and hydrology; land-owners in 
the Midwest; and other interested parties. As with 
comments from ·other sectors, their were a variety of 
viewpoints expressed which ranged from endorsement of 
the report to objections to specific recommendations. 

J-7 
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Appendix K 

LIST OF PHOTOGRAPHS 

Cover: 

Page xxiv: 

Page 2: 

Page 5: 
Page 7: 
Page 16: 
Page 17(L): 
Page 17(R): 
Page 18: 
Page 20: 
Page 22: 
Page 36: 
Page 43: 
Page 44: 
Page 48: 
Page 92: 
Page 96: 
Page 104: 
Page 154: 

Missouri River: view from the Missouri state capitol, Jefferson City, Missouri 
(Source: Missouri Department of Conservation). 

Chesterfield Valley, St. Louis County, Missouri (Source: Missouri Department 
of Conservation). 

Hartsburg Bottoms, Boone County, Missouri (Source: Missouri Department of 
Conservation). 

Hannibal Missouri (Source: Missouri Department of Conservation). 
Eddyville, Iowa (Source: USDA-SCS). 
Eddyville, Iowa (Source: USDA-SCS). 
Muscatine, Iowa (Source: USDA-SCS). 
Valley Junction, Iowa (Source: USDA-SCS). 
Jefferson City, Missouri (Source: Missouri Department of Conservation). 
Springfield, Minnesota (Source: FMRC). 
St. Louis, Missouri (Source: USACE). 
Des Moines, Iowa (Source: USDA-SCS). 
Upland land treatment, unknown location (Source: USDA-SCS). 
Wetland, unknown location (Source: USDA-SCS). 
Agricultural levee, unknown location (Source: USDA-SCS). 
Festus, Missouri (Source: USACE). 
Watershed, Brown County, Kansas (Source: USDA-SCS). 
Wetland, unknown location (Source: USDA-SCS). 
Scientific activity at Sioux Falls, South Dakota (Source: SAST). 
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June 15,2007 

Patricia Wallace 
17235 Liberty School Road 
Marlon. Illinois 62959 

Donald E. Grant 
17712 Dean Road 
Johnston City, llllnols 62951 

Randy Grant 
17235 Liberty School Road 
Marion. llllnols 62959 

BY CEBTJEIEP MAIL 
Return Receipt Requested 

Cline Resource and Development Company 
Attn: Christopher Cline 
430 Harper Park Drive 
Suite A 
Burkley, West Virginia 25801 

RE: Noise Pollution 

Dear Mr. Christoptier Cline, 

RECEIVED 
CLERK'S OFFICE 

JUN 2 D 2007 
STATE OF f LLINOIS 

Pollution Control Board 

We are righting this letter to inform you of the action we are taking In regards to the lack of concern of 
the Mach Mining Company In Johnston City, Illinois. I (Patricia) have been to see the land agent at 
Mach Mining (Gary Schmitz) a number of times to try and resolve the enclosed problems and at one 
point Mr. Schmitz offered to purchase ear plugs to remedy the noise problem we are facing. however 
cute that was it does not solve the problem. We have got the run around from the mine staff, hurry up 
and wait or sorry about your luck. I'm not sure they understand how bad this problem is to us who 

have to live here on a regular basis'. 

The Grant family has lived In this rural area (property and roads) for the past 68 + years. This area is 
primarily rural farm homes and family. Normal traffic on our roadS (Liberty School Rd and Dean Rd) 
were local's a proximally 15 • 20 cars per day, we were able to let our children walk, ride bikes and 
ride horses up and down these rural roads. I (Patricia) moved In this area about 10 years ago. The 
reason I moved here ls because it was peaceful, quiet, safe and I could ride my horses up and down 

the roads and not worry. 

All of these things changes when ·Cline Resource and Development Company• purchased the old 
Zeigler property on Liberty School Road. Once ground was broke and the mining process was started 
back in spring of •2005• everything changed in our once quiet farming community. We no longer feel 
safe to ride our horses, or let our children ride there bikes or walk bac:k and forth to each others 
homes because of the Increase of traffic and heavy equipment using Liberty School Rd. Sitting outside 

to listen to nature is imPossible because of the traffic, noise, dirt and dust created by Cline Resource 
and Development project adjunct to our property. In short this once quiet place is now riddled with, 
large buildin~. massive coal and dirt piles, cranes, drilling rigs, hoist towers, coal towers, and the 
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noise from the mine vent fan, and a rail road track. Traffic increased due to employees, concrete 

trucks (some times running 24 hours a day), delivery trucks, heavy equipment (running at all hours 

using back up beepers). semi trucks using Jake-breaks, and most every one speeding. 

Mr. Cline, my primary concern Is with the noise from the mine vent fan running 24/7 adjunct to our 

property, the location of said fan Is North/East approximately 1/8 mile from the front door of Randy 

Grant and Patricia Wallace, the location to Donald Grant 's residents Is South/East approximately 1/8 

to ¼ mile. I believe the noise pollution generated by the operations at Mach Mining Coal Company on 

Liberty School Road in Willlamson County, Johnston City, Illinois, may be over the limits set by Illinois 

Pollution Control Board. 

We do not wish to move from our homes. We are hoping that you will consider our concerns 

and we can come up with an solution to satisfy all of us. We would rather work this problem out 

amicably, but if forced to we will pursue this matter through the legal system to obtain the relief we are 

seeking. I have enclosed all regulations pertaining to my formal complaint that I will be filing. If we do 

not resolve this problem with In the next (15) days, l will be filing a Formal Complaint with the Illinois 

Pollution Control Board, oomplalnt enclosed. 

Your prompt attention In this matter will be greatly appreciated. 

Sincerely, 

~u 
uuhCU~ 

andyGrant 
Donald Grant 
Patricia Wallace 

Enclosures: 

CC: 

Formal CQmplaint 

Illinois PoHutlon Control Board 
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June 15,2007 

Patricia Wallace 
17235 Liberty School Road 
Marion, Illinois 62959 

Donald E. Grant 
17712 Dean Road 
Johnston City, Illinois 62951 

Randy Grant 
17235 Liberty School Road 
Marion, Illinois 62959 

BY CERTIAED MAIL 
Return Receipt Reauested 

Mach Mining LLC 
Attn: Pete Hendrick 
16468 Liberty School Road 
Marlon, lllinols 62959 

RE: Noise Pollution 

Mr. Pete Hendrick , 

We are righting this letter to inform you of the action we are taking in regards to the lack of concern of 
the Mach Mining Company in Johnston City, Illinois. I (Patricia) have been to see the land agent at 
Mach Mining (Gary Schmitz) a number of times to try and resolve the enclosed problems and at one 
point Mr. Schmitz offered to purchase ear plugs to remedy the noise problem we are facing, however 
cute that was it does not solve the problem. We have got the run around from the mine staff, hurry up 
and wait or sorry aboUt your luck. I'm not sure they understand how bad this problem is to us who 
have to hve here on a regular basis'. 

The Grant family has lived in this rural area (property and roads} for the past 68 +years. This area is 
primarily rural farm homes and family. Normal traffic on our roads (Liberty School Rd and Dean Rd) 
were local's a proximally 15 - 20 cars per day, we were able to let our children walk, ride bikes and 
ride horses up and down these rural roads. I (Patricia} moved in this area about 10 years ago. The 
reason I moved here is because it was peaceful, quiet, safe and I could ride my horses up and down 

the roads and not worry. 

All of these things changes when "Cline Resource and Development Company" purchased the old 
Zeigler property on liberty School Road. Once ground was broke and the mining process was started 
back m spring of "2005" everything changed in our once quiet farming community. We no longer feel 
safe to ride our horses, or let our children ride there bikes or walk back and forth to each others 
homes because of the increase of traffic and heavy equipment using Liberty School Rd . Sitting outside 

to listen to nature is impossible because of the traffic, noise, dirt and dust created by Cline Resource 
and Development proJect adjunct to our property. In short this once quiet place is now riddled with, 
large buildings, massive coal and dirt piles, cranes. drilling rigs, hoist towers, coal towers, and the 
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State of Illinois 
Pollution Control Board 

James R.. Thompson Center 
100 W. Randolph Street, Suite 11-500 

Chicago, Illinois 60601 
http://www.ipcb.state.il.us/ 

FORMAL COMPLAINT 

Rece,veo 
CLERK'S OFFICE 

JUN 2 0 2007 
STATE OF ILLINOIS 

Pollution Control Board 

BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 

In The Matter Of: 

Randy Grant 
Donald Grant 
Patricia Wallace 

Complainant(s ), 

V. 

Mach Mining LLC 
Attn: Pete Hendrick 
P.O. Box 300 
Johnston City, Illinois 62951 

Respoodent(s), 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

Note: If you do not use this formal complaint fonn and instead draft and type your own. it must 
contain all of the infonnation requested by this form. All items must be completed. If there is insufficient space 
to complete any item, you may attach additional sheets, specifying the nwnber of the items you are completing. 
Once completed, you must file the original and nine copies of the formal complaint, notice to respondent, and 
certificate of service with the Clerk of the Board at the above address. 
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ATTACHMENT A 
NAMES OF ALLEGED POLLUTERS 

Cline Resource and Development Company 
430 Harper Parle Drive, Suite A 
Berkley, West Virginia 25801 

Mach Mining LLC 
16468 Liberty School Road 
Marion. lliinois 62959 
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ATTACHMENT B 
NAMES AND ADDRESSES OF RESPONDENTS 

Mr. Christopher Cline 
Cline Resource and Development Company 
430 Harper Park Drive 
Berkley, West Virginia 25801 

Mach Mining LLC 
Pond Creek l Mine 
16468 Liberty School Road 
Marion, Illinois 62959 

MSHA#l 1-30141 
Permit# 355 
NPDES # IL007766 
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1. Yo., COllllld lnforwllio11 

Name: 
Street Adderss: 

County: 
State: 
Phone Nwnber: 

Name: 
Street Address: 

County: 
State: 
Phone Number 

Donald E. Grant 
17712 Dean Road 
Johnston City 
Williamson 
1llinois 62951 
618-983,S293 

Patricia Wallace 
17235 Liberty School Rd 
Marion 
Williamson 
Illinois 62959 
618-922-5969 

Randy Grant 
17235 Liberty School Rd 
Marion 
Williamson 
Illinois 62959 
618-983-8866 

2. PIIU% wllDe w,11 t:1111 w cont«utl dlaing nolflllll l,iab,as lu,,as liflliffi:ro,t (ro,,, ~I 

Name: 
Street Address: 
County: 
State: 
PhoneNumber: 

3. 

Name: 

Street Address: 

County: 
State: 
Phone Number: 

All of the above are the same for business hours. 

Pete Hendrick 
Mach Mining LLC 
P.O. Box 300 
Johnston City 
Williamson 
Illinois 62951 
618-983-3020 



R05424

5. 

6. 

(Name and address of the location of the alleged polluter) 

Mach Mining LLC 
Pond Creek 1 Mine 
16468 Liberty School Road 
Marion, Illinois 62959 

MSHA#l 1-30141 
Permit# 355 
NPDES # IL007766 
618-983-3020 

Describe the type of business or activity that you allege is causing or allowing pollution 
(e.g., manufacturing company, home repair shop) and give the address of the pollution 
source if different than the address above. 

Operation of a coal mine and the operation of the coal mine ventilation fan and the heavy 
equipment operated at this site. This operation of this coal company is located at 
Liberty School Road Johnston City, Williamson County, Illinois 62951 

f.,ist specific Sections of the Environmental Protectwn Act, Board regldations, Board 
order, or permit that you allege have been or are being violated. 

415 ILCS 5/24 (formerly Ill. Stat. 1991, Ch. 111 ½, Par. 1024) 
35 IL Adm. Code, Subtitle H, Chapter I, Section 900.102 
35 IL Adm. Code, Subtitle H, Chapter I, Section 901.102,A) 
3 5 IL Adm. Code, Subtitle H, Chapter I, Section 901.102.B) 
3 5 IL Adm. Code, Subtitle H, Chapter I, Section 901.106 

Describe the type of pollution that you allege (e.g., alr, od()r, noise, water, sewer back
ups, hau,rdous waste) and the location of the alleged pollution. Be as specif,c as you 
reasonably can In describing the alkged pollution. 

Low rumble, echoing whirl noise coming from an air shaft exhaust fan (temporary fan) 
located on Dean Road in Williamson County Illinois, approximately 1 /8 mile N .E. of 
Randy Grant and Patricia Wallace's home and fann property on Liberty School Rd, the 
proximity to Donald Grant is S.E. about 1/8 to less than ¼ mile from bis home and farm 
property on Dean Road. Additional noise at the same location are as follows back-up 
beepers from heavy equipment, coal droppping from the raw coal tower, train cars banging 
together and the train whistle, Additional traffic noise at all hours of the day and night from 
employees of the coal company, delivery trucks to the coal company, semi trucks hauling 
material, rock and miscellaneous material, and concrete trucks. '.The lights from the coal 
company property shine in our house all night long. 
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7. 

8. 

9. 

Describe the duration and frequency of the alleged pollution. Be as specific as you 
reasonably can about when you first noticed the alleged pollution, how frequently it 
occurs, and weather it is still continuing (include seasons of the year, dates, and times of 
day if known). 

The noise from the coal company started in the summer of 2005. This includes, at least a 
75% increase of traffic (semi•s, concrete trucks, on a few occasions the concrete trucks 
were 24 hours a day, heavy equipment, back-up beepers, dirt, dust). The fan noise started 
on 9-16-06, this is the temporary fan, according to the land agent for Mach Mining (Gary 
Schmitz). It is the sole source of air for their long wall operation belonging to the 
Respondent at this time, Mr Schmitz did inform us that the permanent fan will be in 
operation by the end of Janurary 2007. The temporary fan noise started on 9-16-06 and runs 
24n unless there is a power failure or shut-down. There is not one place on our property 
adjunct to this coal company that the fan can not be heard. 

Describe any bad effects that you believe the alleged pollution has or has had on human 
health, on plant or animal life, on the environment, on tAe enjoyment of Ufe or property, 
or on any law/ ul business or activity. 

Toe effect on the complainants personal health has been numerous, lack of restful sleep, 
headaches, unable to relax in our own homes, irritability and fatigue, At time's I (Patricia) 
have the uncontrollable urge to just cry because the noise is never ending. We can not enjoy 
sitting outside any more because of the fan noise. Donald has gone to the expence of 
adding a room on the other side of his home to try to get away from the noise from the fan. 
All this is due to the noise from the Respondent's property. 

Describe the relief you seek from the Board (e.g.,_an order that the respondent stop 
polluting, take pollution abaMment measures, perform a cleanup, reimburse cleanup 
cost, change its operation, or pay a civil penalty (note that the Board cannot order the 
respondent to pay your attorney fees or ant ouJ-of-pocket expenses that you incur by 
pursuing an enforcement action)) 

Complainants request that the Board order the Resopndents to cease and desist from 
further violations of applicable statutes and regulations and, more specially, order the 
Respondents to permanently reduce the noise level to a point that it no longer causes a 
disturbance to the Complainants personal and emotional health and or their property. We 
feel that a silencer installed on the fans will greatly reduce the noise levels. 
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JO. 

11. 

11. 

Identify any identical or substantially similar case you know of that is already pending 
before the Board or in another Jourm against this respondent/or the same alleged 
pollution (note that you need not include and complaints made to the Environmental 
Protectifm Agency or any of local government). 

A suit has been filed in Williamson County Court by, Attorney Jay Schafer of 111 West 
Main S~t, Marion, Illinois 618-997-5611 he is under retainer for the family's of Phil 
Anderson, Shirley Davies, and Roland Rogers all located on Liberty School Road in 
Williamson County, Marion. Illinois. This Suite was filed in the early 2006. 

State weather you are representing (a) yourself as an individual or (b) your 
unincorporated sole proprietorship. Also, state whether you are an attorney and, if so, 
whether you are lkensed and registered to practice law in Illinois. (Under Illinois law, 
an associatwn, citizens group, unit of local government, or coporation must be 
represented before the Board by an attorney. Also, an individual who is not an attorney 
cannot represent another individual or other individuals before the Board. However, an 
individual who is not an attorney Is allowed to represent (a) himself of herself as an 
indivl4ual or (b) his or her unincorporated sole proprktorshq,, though the individual 
may prefer having attorney representation.) 

The complaintants all representing themselves. 

(Complainant's signature) 

CERTIFICATION 

I, Randy Grant , Donald Grant, Patricia Wallace, on oath or affirmation, state that I have 
read the foregoing and that it is accurate to the best of my knowledge. 

~~ 
~ 

~c~ 
/ i day of ~~"- ,2007 

Notary Public ~~:,,~ ~ My commission expires: r O .. '). \ - 0 "1 

"OFFICIAL SEAL° / 
GINGER L ENDRIUI 5 

Notary Public. State of Illinois ~ 
My Cornm1SS1011 Expires 10/21,oq f 

"""'""""1\1\/VVVV\.A/\,/'\,"'\,/\J\/V, .... , . ... . , ,; 
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NOTICE TO RESPONDENT 

NOTE: THIS STATEMENT MUST BE INCLUDED IN THE SERVICE OF THE 
FORMAL COMPLAINT ON THE RESPONDENT 

INFORMATION FOR RESPONDENT RECEIVING FORMAL COMPLAINT 

Please take notice that today I filed with the Clerk of the Illinois Pollution Control 
Board (Board) a formal complaint, a copy of which is served on you along with this 
notice. You may be required to attend a hearing on a date set by the Board. 

Information about the formal complaint process before the Board is found in the 
Environmental Protection Act (Act) (415 ILCS 5/1 et seq.) and the 8oard•s procedural 
rules (35 Ill. Adm. Code 101 and 103). These can be accessed at the Board's Web site 
(www.ipcb.state.il.us). The following is a summary of some of the most important points 
in the Act and the Board's procedural rules. It is provided for general informational 
purposes only and does not constitute legal advice or substitute for the provisions of 
any statute, rule, or regulation: 

Board Accepting Formal Complalnt for ,Hearlngi Motions 

The Board will not accept this formal complaint for hearing if the Board finds that 
it is either "duplicative· or "frivolous" within the meaning of Section 31(d) of the Act (415 
ILCS 5/31(d)) and Section 101.202 of the Board's procedural rules (35 Ill. Adm. Code 
101.202). "Duplicative" means that an identical or substantially similar case is already 
pending before the Board or in court. See 35 Ill. Adm. Code 103.212(a) and item 10 of 
the formal complaint. 

"Frivolous" means that the formal complaint seeks relief that the Board does not 
have the authority to grant. or fails to state a cause of action upon which the Board can 
grant relief. For example, the Board has the authority to order a respondent to stop 
polluting and pay a civil penalty, to implement pollution abatement measures, or to 
perform a cleanup or reimburse cleanup costs. The Board does not have the authority, 
however, to award attorney fees to a citizen complainant. See 35 Ill. Adm. Code 
103.212(a) and items 5 and 9 of the formal complaint. 

If you believe that this formal complaint is duplicative or frivolous, you may file a 
motion with the Board, within 30 days after the date you were served with the complaint, 
requesting that the Board not accept the complaint for hearing. The motion must state 
the facts supporting your belief that the complaint is duplicative or frivolous. 
Memoranda, affidavits, and any other relevant documents may accompany the motion. 
If you need more time than 30 days to file a motion alleging that the complaint is 
duplicative or frivolous, you must file a motion for an extension of time within 30 days 
after service of the complaint. A motion for an extension of time must state why you 
need more time and the amount of additional time you need. Timely filing a motion 
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alleging that the complaint is duplicative or frivolous will stay the 60-day period for filing 
an answer to the complaint. See 35111. Adm. Code 103.204, 103.212(b). 

All motions filed with the Board's Clerk must include an original, nine copies, and 
proof of service on the other parties. Service may be made in person, by U.S. mail, or 
by messenger service. Mail service is presumed complete four days after mailing. See 
35 m. Adm. Code 101.300(c), 101.302, 101.304. 

If you do not respond to the Board within 30 days after the date on which the 
complaint was served on you, the Board may find that the complaint is not duplicative or 
frivolous and accept the case for hearing. The Board will then assign a hearing officer 
who will contact you to schedule times for telephone status conferences and for 
hearing. See 35111. Adm. Code 103.212(a). 

Answer to Complaint 

You have the right to file an answer to this formal complaint within 60 days after 
you receive the complaint. If you timely file a motion alleging that the complaint is 
duplicative or frivolous, or a motion to strike, dismiss, or challenge the sufficiency of the 
complaint, then you may file an answer within 60 days after the Board rules on your 
motion. See 35111. Adm. Code 101.506, 103.204(d), (e), 103.212(b). 

The Board's procedural rules require the complainant to tell you as respondent 
that 

Failure to file an answer to this complaint within 60 days may have 
severe consequences. Failure to answer will mean that all 
allegations In the complaint will be taken as If admitted for purposes 
of this proceeding. If you have any questions about this procedure, 
you should contact the hearing officer assigned to this proceeding, 
the Clerk1s Office or an attorney. 35 Ill. Adm. Code 103.204(f). 

Necessity of an Attorney 

Under Illinois law, an association, citizens group, unit of local government, or 
corporation must be represented before the Board by an attorney. In addition, an 
individual who is not an attorney cannot represent another individual or other individuals 
before the Board. However, even if an individual is not an attomey, he or she is allowed 
to represent (1) himself or herself as an individual or (2) his or her unincorporated sole 
proprietorship. See 35 Ill. Adm. Code 101.400(a). Such an indiVidual may nevertheless 
wish to have an attorney prepare an answer and any motions or briefs, and present a 
defense at hearing. 

£2m 
In defending against this formal complaint, you are responsible for your attorney 

fees, duplicating charges, travel expenses, witness fees, and any other costs that you or 
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your attorney may incur. The Board requires no-filing fee to file your answer or any 
other document with the Board. The Board will pay any hearing costs (e.g., hearing 
room rental, court reporting fees. hearing officer expenses). 

If you have any questions, please contact the Clerk's Office at (312) 814-3629. 
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CERTIFICATE OF SERVICE 

I, the undersigned, on oath or affirmation, state that on ·3 u t1 ,e 18 
I served the attached formal complaint and notice on the respondent by 

✓ certified mail (attach copy of receipt if available, 
__ otherwise you must file receipt later with Clerk) 

registered mail (attach copy of receipt if available, 
__ otherwise you must file receipt later with Clerk) 

messenger service (attach copy of receipt if available, 
__ otherwise you must file receipt later with Clerk) 

--
personal service {attach affidavit if available, 
otherwise you must file affidavit later with Clerk) 

at the address below: 

RESPONDENT'S ADDRESS: 

Name (_\Oltz of ±no ::Btxlc <l 

Street 1 OP W \ :Ro..txblpn s+ Su it, l I - 50 0 

City, state, zip code ~V\ <lO..~ I/ 6 0'20 I 
(list each respondent's na~~ess W multiple respondents) 

~~1·1012lua flC<u 
Complainant's signature 

Rece,veo 
CLERK'S OFFICE 

JUN 2 u 2007 

pS1t1lf!"E OF ILLINOIS 
o u~Ono ~ntroJ Board 
I--• 

Street \ 9 a 3S L \ b ti±, 1 Sc \\,tQ \ ·R. J ' 

City, state, zip code tY)a s: i c,n 1 :t l la Q9 S9 

Subscribed to and sworn before me 

this / x'. day 

of ~,Ml)\,_ , 20.Q:1 

A,:.¼. ew\.11 ~~-
Notary PbTic ~ 

"OFFICIAL SEAL· i 
GINGER L. ENDRIZZI 
~~. State of Illinois 
'"1 '-""••r-,o Expires 10'2JAJ9 : 

OV\l\fVVvvvv,.""-•J'\."\,..,,,J"J".",• .•. 

My commission expires: _ _,!_I O=-,lr-=~-' +I.....JQ""--'C, _____ _ 
r I 
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CERTIFICATE OF SERVICE 

REce,veo 
CLERK'S OFFICE 

JUN 2 a 2007 
STATE OF ILLINOIS 

I, the undersigned, on oath or affirmation, state that on ______ ~_o_ll~t!;ml ConJrol Board 
I served the attached fonnal complaint and notice on the respondent by 

J --
certified mail (attach copy of receipt if available, 
otherwise you must file receipt later with Clerk) 

--
registered mail (attach copy of receipt if available, 
otherwise you must file receipt later with Clerk) 

messenger service (attach copy of receipt if available, 
__ otherwise you must file receipt later with Clerk) 

--
personal service (attach affidavit if available, 
otherwise you must file affidavit later with Clerk) 

at the address below: 

RESPONDENTS ADDRESS: 

Name \..A Aeb \A.\ 1'\., c'\q klJ::c 
Street \\ ,w u<tz ku1'9ayi:l,1 Sch ~ Q& 
City, state, zip code UAt,,.\o,'.\ l L viq)3 
(list each respondent's naFAEHM:ld address if multiple respondents) • 

Street bd:>5 I.A 'oe.v't¼ Sek Qd. 
City. state, zip code H '&L( bV\ l I: L '-el q 59 

Subscribed to and sworn before me 

this / &' day 

of ~ g r • 20 t'J 
~~ ~-

NotaryP~c • 

a,vv,.,..,.,..,vv.A,,vvv-.,v,...n••vvv,t'V"'\l'\f'".f, 

"OFFICIAL SEAL: ~ 
GINGER L. ENDRIZZI ~ 

Notary Public. State of lllino1~ ~ 
My CommlSSIOn EKpore,c; 10,?1Jff• 

My commission expires: __ L..:1 l'.>::..,/,:.....:.t.....::..!....\ -+/..:0:....9.1-____ _ 
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RECEIVED 
CLERK'S OFFICE 

JUN 2 0 2007 

CERTIFICATE OF SERVICE STATE OF ILLINOlS 
Pollution Control Board 

I, the undersigned, on oath or affirmation, state that on _______ • 20_, 

I served the attached formal complaint and notice on the respondent by 

/ certified mail (attach copy of receipt if available, 

~ otherwise you must file receipt later with Clerk) 

registered mail (attach copy of receipt if available, 

__ otherwise you must file receipt later with Clerk} 

--

--

messenger service (attach copy of receipt if available, 

otherwise you must file receipt later with Clerk) 

personal service (attach affidavit if available, 

otherwise you must file affidavit later with Cleric) 

at the address below: 

RESPONDENTS ADDRESS: 

Name CJ L~ ~Ou.-lC<,,. ...\ ~ £o · 
Street tf3D fuJ..'P0 9aA ,, ., 1):r. ~tt, f\ 
City, slate, 7Jp code ~ .\?.I ,e, i I W , \} i 9t;:&-' 0\- 9<55cz{ 
(list each respondent's ~e~ add ess if multiple respo dents) 

/4~0 tuaJloc___QJ_ 
Complainant's signature 

Street \ ') a~5 L;~ Sa-t"' f..c! 
( 

City, state. zip code \.A..b!Yo)' J;:L 0 2.-'iS°4 

Subsaibed to and sworn before me 

this / X: day 

of ~::c1/h::!-- ,20.Q:1 

~Publl~~ 

''OFFICIAL SEAL" 
GINGER L. ENDRIZZI 

Notary Public. State o! 11finois 
, Yv Com111SS100 Expires: 10'21/09 
~ ~ , ~r~ ~ ~ ~ l"U'\""l'VVV'\,rvv,;V'JV'.,VV,, 

My commission expires: --~/_()...,J~.i.--:...1 +-J_IJ_~-'-----
, I 
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ORlGll~AL 
FIECEIVED 

CLERK'S OFFICE 

lLLINOIS POLLUTION CONTROL BOARD 
CASE# PCB 2007-135 
GEORGE R. STRUNK vs. WILLIAMSON ENERGY LLC.s POND CREEK MINE #1 
.BOARD MEMBER; MOORE,A.S. HEARING OFFICER; WEBB C . 

. DECEMBER 3, 2007 
RESPONSE TO WILLIAMSON ENEROY LLC,s SECOND MOTION TO DISMISS; 

DEC O 3 2007 
STATE OF ILLINOIS 

Pollutinr, Control Board 

BY AND FOR OEOROE R. STRUNK. A PRIVATE CITIZEN OF THE STA TE OF ILLINOIS-HAVING 
TO l.JVE NEXT DOOR TO TifIS NIGHTMARE CALLED A COAL MINE. 
. I HA VE HONESTI. Y AND IN GOOD FAITII SENT IN EVIDENCE AND RECORDS Of 
PERSONAL LOGS AND NOTES OF WILLIAMSON ENERGY'S CONTINUED VIOLATION OF 
ILLlNOIS POLLUTION LAWS. I CONTINUE TO SEE AND HEAR THE VIOLA TrONS Of MY 
RIOHT TO A CLEAN ENVIRONMENT. 
. THEIR A ITOR.NEYS CONTINUE TO SEEK DISMISSAL OF MY COMPLAINT. BUT THEY 
HAVE OFFERED NO EVIDENCE CONTRARY TO MY COMPLAINTS. JUST THEIR RETORJCAL 
LEGAL MUMBO-JUMBO OF HOW 1 HA V.E WRITTEN AND TRIED TO PRF.SENT MY 
COMPLAINTS. THE FACTS SHOULD CLEARLY SPEAK. FOR THE.MSEVES! 
1. THEY CONTINUE TO POLUITE THE AIR WE BREATHE BY AU.OWING DUST TO BE 
BLOWN FROM THEIR MINE SITE. 
2. THEY CONTINUE TO POLLUTE TifE QUIETNESS OF OUR RURAL RESIDENCE w1m NOISE 
OF TIIEIR EQUlPMENT(FANS•CONVEYORS-PREP PLANT-MOBILE EQUIPMENT-COAL 
TRUCKS-TRAINS}, OFTEN WAKING US IN THE NlGHT. ALWAYS DISTURBING OUR 
ATMOSPHERE. I ONLY WISH YOU WOULD WITNESS nus FIRSTHAND. 
3. THEY CONTINUE TO LIGHT UP OUR. NIGHT SKY WITH ADDING EVEN MORE "SECURITY 
LIGHTS". SEEMINGLY DIRECTED AWAY FROM THE MJNE AND TOWARD MY HOME. WE 
HA VE TO KEEP THE CURTAINS CLOSED TO GET SOME SLEEP. 
4. AS FOR WATER POLLUTION; I AM Sm..L WAITING FOR THE 1.E.P.A. TO PROVIDE ME 
WJTII RECORDS I REQUESTED THROUGH THE F.O.l.A. I AM SURE YOU COULD ACCESS 
THEM A LOT QUICKER. 
5. nus IS AND SHOULD BE A VERY SIMPLE CASE; POND CREEK MINE #I IS IN VIOLATION 
OF THE IEPA LAWS OR THEY ARE NOT. LET nm HARD EVIDENCE SPEAK FOR ITSELF. NO 
AMOUNT OF LEGAL RETORIC SHOULD BE ALLOWED TO INTERFERE WITH JUSTICE OR 
CHANGE. THE TRUE FACTS. IS IT O.K. FOR 11-IE MINE TO DESTROY THE ENVIRONMENT WE 
SO DEARLY LOVE AND NOT BE HELD RESPONSIBLE? THIS IS WHERE YOU THAT SIT ON 
THE JLUNOJS POLLUTION CONTROL BOARD COME INTO PLAY. I URGE YOU TO SEE THE 
TRUE FACTS AND HARD EVIDENCE AND COME TO A QUICK DECISION. WILLIAMSON 
ENERGY LLC,s POND CREEK MINE #1 IS VIOLATING OUR ENVIRONMENT AL LAWS. 

THANK YOU FOR YOUR TIME, 
GEORGE R. STRUNK 
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ILLINOIS POLLUTION CONTROL BOARD 
JOHN THERRIAULT 
CASE# PCB 2007-135 

6199838818 

ATTN. BOARD MEMBER;MOORE.,A.S. HEARING OFFICER; WEBB,C. 
FROM; GEORGE R. STRUNK-16172 LIBERTY SCHOOL ROAD,MARlON,fLL.62959 

P• l 



R05435
09/16/2019 9:07AM W006744 W1998590001 06K 3,112,732 170001613010 07/17/2019 W IL0077666 
WILLIAMSON ENERGY LLC POND CREEK MINE# B:39836 F:50497 1:00000192 

July 15, 2019 

w Jqq f ~'it>tJfJ / 

Williamson Energy, LLC 
PO Box 99 
Johnston City, IL 62951 
Office: 618·983·3020 Fax: 618-983-3017 

Illinois Environmental Protection Agency 
BOWCAS#19 
1021 North Grand Ave. East 
Springfield, IL 62794·9276 

... ,. 

RE: Second Quarter 2019 Reports - Permit 375 - Pond Creek Mine 

To whom it may concern: 

Enclosed plMse find the Groundwater Monitoring Report for the 2~ quarter of 2019. The Discharge 
Monitoring Report has been submitted electronically. 

A copy of the report above has been sent to the Marion office. 

Please contact me If you need any further information. 

7:).-~ 
Brenton Mumford 
Mach Mining, LLC 

Enclosures 

I • 

IEPA• DIVISION OF RECOROS MANAGEMENT 
RELEASAEiLE 

AUG 2 7 20f9 

REVJ[;,VVER: RDH 

.. 
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July 1.5, 2019 

LJ l °\ 9 9'54 CX>b I - 7 
Williamson Energy, LLC 
PO Box99 
Johnston City, IL 62951 
Office: 618-983-3020 Fax: 618-983-3017 

Illinois Environmental ProtectiOn Agency 
BOWCAS #19 
1021 North Grand Ave. East 
Springfield, IL 62794·9276 

IEPA • DIVISION OF Rl;CORDS MANAGEM!:NT 
RElEASABLE 

AUG .2 7 2019 

REVIEWER: ROH 

RE: Annual pH and Settleable Solids Tests for Ponds 001-ooa 

To whom it may concern: 

In accordance with NPDES Permit Nd, IL0077666 please find reported below results of annual pH and 
settteable solids tests for ponds 001 through 008.°" 

Pond 001 pH 7.2 Settleable Solids <0.25 mg/L 
Pond 002 pH 7.8 Settleabte Solids <0.25 mg/L 
Pond 003 pH 7 .◄ Settleable Solids <0.25 mg/L 
Pond 004 pH 7.8 sett1eabfe Solids <0.25 mg/L 
Pond 005 pH 7 .4 Settleable Solids <0.25 mg/L 
Pond 006 pH 8.2 Settleable Solids <0.25 mg/L 
Pond 007 pH 8.1 Settleable Solids ~0;215 mg/L 
Pond 008 pH 8.1 Settleable Solids <o:2s mg/L 

Please contact me If you need any further Information. 

Sincerely, JIA1J 
Bre~f;;1~· 
Mach Mining, LLC 

.. 
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Groundwater Monitorin1 Pl.in 

Wlhlam!IOn Energy, LLC • Pond Creek Mine - Unit No. 1224 

Quanerly Monltort"i Reports Oue. 1 • Qtr • May I 2" {ltr. Aue. t, 3., Q1r. Nov 1; 4•• Qlr. Fob t 

Water Quality Measorei ~ mg/1 
Wat•• El•vatlon • T1ue fl•valion (ft} 
Stream Flow• rfs 
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G<ounclw.iler Mon,toring Plan Water Qllilllty Mea,ur,, = mll:/I 

Williamson Energy, UC - Porid Cr~ck Mine- J nit Nu. 1224 Water £1,:v;,tion • True. Elcv.,tion 1ft) 

Quar11'rly Monitor ng Reports Due· 1" Qt< . M>y t , :tJ Qt, Aug . . 1; 3""Qtr • No• I; 4•• Otr. ~ch. 1 Stre•m Flow= tis 

H""'•!k' , ... .. , • •• 
...,. 

A!'d .,, 
~C:¥'M1 

,.,, ictrt oure C:)1 .. 1~ DIM<t z, a t ... 

aw-10•·• Sill;t , ,, \ 111 19l~ " 
. ., ..., 02'4 l.OSJ o!.l1S """'° cOO~ t.JS6 ,_,. 437.7 

·" .. .. , . ,, (A , ... 0, .. f;I ., .. ... " 
., rh•~l'I> 

l)OO, ~Q !)~ "4"<>1 -»u~:, """"' :um. o.oot oo:~ <>-Ol dl.~l «l:111 'l.C:6 :J.00!, <DO>l .. ooc-:114 """°' <0~1 

........ ''" •• , .. ..... 
A<d .,. t,,~,. "'· T,;tF• ,.I~ T:HM~ ChM"I ,. Cl 11,,, 

GW-11 .. , ~/'Ui1' 11 "" ... OU - "' -o.u. •0,1:K ..,_.,. <ll.WO ..,,,., .. .... 437,50 

"' to h Cl C, "" Co ,:n ,. 
"' "' s, so Tl " 

"'-f"al 

« .ooi tOOS!. .c,).;(lj -dl0$.1 cnoa; -Nt.::41 d!Ml ""' ~)01 C.007 ..... , ~.:01 .,.,. .. .,, «>= <G.00.1 ..,,, 

l'l.,,...ld CN , .. tt•ul 

'"' .... "'· foc.fc J.1,. i:,U.~r- 01PA:, ,. a 1i,. ... ;caec:11 

GW•U V,1111• •• • •• '"' ,. .,, llO oms «).~'iC 4>i::!XI <00."0 
,..,,., ,. . ., 436.83 

... .. •• " u 0, "' 0, 
,. ,.. !,, ,. 'lit II •• fbr:rol 

~~1 ,om "'·:iot ~.(!I) .,._, .r0.00: 40.c:u C~l ,,.., <C.C)? "'"'' '·"" .-o.~i -0(:)l ''""" .-0.:01 4>.:11 

thmtf,d O.tt T .. 
11,uJ - , .. , IC, Te>:fr Di1or• -otMn ..... In Cl °" ... !Oitol, 
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•·• G\V-9,GW-10,GW-ll havtbffn ,ampll<! s«Umes- Nowonquarterlysamphng 

~;-Swaollbsldijoii:iii_:~ f1.~w.elev_alion1_a,ea_s'°""'": Topuljl!pe-477.30 Ground•4~.30 

PC·l 
PC-2 
PC-3 
PC-4 

Pond Creek Stream Monltorinf 

.,.. .. pH , .. 
1/lt/lO I.I 

~29/lf u 
1/19119 u 
5/lt/11 
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,.,, (ll) .. ... . .. ,,. 
17) '"' <10 

"" a 

JI 13..JO 

... uo oc 
HOO 34.~ 

<10 , .. 

Waie, Quali1y Menu1es ■ ,trfJ/1 
Water Elevation ; True Elevation (/IJ 

Snam Flow • {/s 
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Groundw~ttl Monitoring Plan 

William,on Energy, llC Pond Creek Mine - Vnit No. 1224 

Qu•nerly Monitorins Reporti Due; 1• Otr - May I; 2'" Otr-Aue. l; 3"Qtr- Nov 1, 4" Qtr-Feb. l 

Wah:1 Qu.,lity Mc;i\.ltre.\ ~ m9fl 
Water Elevation• True Elevation (!ti 
Slream Flow: cfs 

Groundwater Monitoring 
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Groundwater Monitoring Plan Watc, Qua' ty Measures• ms/I 
Willlamson Energy, llC - tond Cteek Mine - Unit No. 1224 Water Elevation~ True Uevatlo~ (It) 
Quarterly Mor.itori~g Reports Due: 1" Qr, - May 1: 2'' Qtr -Aug. 1; 1••at, · Nov 1; ~u, Otr • F<!b. 1 Stream Flow= cf> 
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R054458/6n019 dataserv1ces.epa.11linois.gov/dmrda1a/dmrsearch.aspx 

Illinois Environmental Protection Agency 
Bureau of Water. Division of Water Pol'.ution Control 

Choose how you want to Search: 

0 Npdesld 

-, Npdes Permit Name 

Permittee Name/ID 

IL0077666 

Monitoring Year 

2018 

Search I Export Data 

This web application allows users the ability to search for historical Discharge Monitoring Report (DMR) data. Please select whether you want to search by permittee name or Id. 

You will also be required lo select a monhoring year. Please note this searches millions of records and returns a large dataset. Response lime may be several seconds between 
searches. Records can be sorted by clicking on any of the column headings. 

DMR DMR 
Statistical 

Npdes Id Permit Name 
Feature 

Limit Set Parameter Location 
Period Value OMR Value 

8ase 
NODI Violation 

Id End Date Qualifier Value Unit Code Code 
Code Desc 

Oesc 

WILLIAMSON ACID MINE 
Sulfate, 

Effluent 
IL0077666 007 total [as 12'/31/2018 

ENERGYLLC DRAINAGE 
S04] 

Gross 

WILLIAMSON 
QUARTERLY 

Effluent 
IL0077666 

ENERGYLLC 
007 PRECIPITATION pH 

Gross 
03/31/2018 = 3.3 SU 

EVENTS 

WILLIAMSON 
QUARTERLY 

Effluent 
IL0077666 

ENERGYLLC 
007 PRECIPITATION pH 

Gross 
03/31/2018 ~ 7.6 SU 

EVENTS 

WILLIAMSON 
QUARTERLY 

Effluent 
IL0077666 007 PRECIPITATION pH 03/31/2018 3.3 SU 

ENEAGYLLC 
EVENTS 

Gross 

WILLIAMSON 
QUARTERLY 

Effluent 
IL0077666 007 PRECIPITATION pH 03/31/2018 7.6 SU 

ENERGY LL<;; 
EVENTS 

Gross 

WILLIAMSON 
QUARTERLY 

Effluent 
ILD077666 

ENERGYLLC 
007 PRECIPITATION pH 

Gross 
06/30/2018 6.7 SU 

EVENTS 

WILLIAMSON 
QUARTERLY 

Effluent 
ILD077666 

ENERGYLLC 
007 PRECIPITATION pH 

Gross 
06/30/2018 ~ 6.7 SU 

EVENTS 

WILLIAMSON 
QUARTERLY 

Effluent 
ILD077666 007 PRECIPITATION pH 12/31/2018 

ENERGYLLC 
EVENTS 

Gross 

WILLIAMSON 
QUARTERLY 

Effluent 
ILD077666 007 PRECIPITATION pH 12/31/2018 

ENERGYLLC 
EVENTS 

Gross 

WILLIAMSON 
QUARTERLY 

Solids, Effluent 
IL0077666 

ENERGYLLC 
007 PRECIPITATION 

settleable Gross 
03/31/2018 .. 0.25 mUL 

EVENTS 

... 91 92 93 94 95 96 97 98 99 10D ... 

10 1996 - 2012 lllino s EPA ~· Site Map I Pnvacy lnformatior, I Kid~ Pn1r.1cy I Web Accessibility I Report a Problem 

dalaser\'ices.epa.illinois.gov/dmrdata/dmrscarch.aspx 

Limit 
Limit 

Value Limit 
Unit 

Qualifier Value 
Code 

Oesc 

Milligrams 
per Liter 

Standard 
Units 

Standard 

Units 

Standard 

Units 

Standard 
Units 

Standard 
Units 

Standard 

Units 

Standard 
Units 

Slandard 
Units 

Milliliters 
per liter 

1/2 
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R0544711/ 14/2019 hllps:1/nw is. watcrdata .usgs ,gov/i 1/nw, s/uv/?ts_id- 5 ! 046&forma1- i m g_def QUI t&si te_nox05599490&sct_an thscale _y- on&be g1 n_datc- 20 J 511 06&cnd ... 

musGs 
USGS 05599490 BIG MUDDY RIVER AT RTE 127 AT MURPHYSBORO, IL 
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- Specific conductance 
- Period of approved data 

Jan 
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- Period of provisional data 

https://nwis .waterdata.usgs.gov/i l/nwisfm·/?1s_1d=S l 0%&fonnat=img_defaulr&site_no=05599490&set_arithscalc_y .. on&begin_date:.2015 1106&end_da1c- 2019111 ➔ 111 
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R05449graph (PNG Image, 576 x 400 pixels) https://nwis. waterdata .usgs.gov/nwisweb/graph?agency cd:;;;USG ... 
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Company: 
Mine: 
County: 
Location: 
NPDES #: 
BOW ID: 
Inspection Date: 
Inspected by: 
Type of Inspection: 
Contact Person(s): 
Arrival Time: 
Departure Time 
Weather: 

Jllinois Environmental Protection Agency 
DWPC/FOS - Mine Pollution Control Program 

Field Inspection Report 

Williamson Energy,',LLC 
Pond Creek Mine #1 
Williamson 
Johnston City 
IL0077666 
W1998590001 
August 29, 2019 
Brian Rodely 
Compliance Sampling 
Clayton Cross, Chris Skelton, Gary Vancil 
9:15AM 
12:50 PM 
Sunny, 89°F. 

Compliance Sampling Inspection 

August 29, 2019 Compliance Sampling: A coinpliance sampling inspection was conducted at.the 
above-referenced 540-acre NPDES permitted underground mine. The mine site includes 
drainage control structures, eight sediment basins, slope, 'preparation plant, coai stockpile, refuse 
disposal area, railroad loop, roads, ventilation shafts, parking areas, coal conveyors, and 
office/maintenance buildings. 

Permitting: NPDES permit IL0077666 was issued/effective June 28, 2005 with an expiration 
date of July 1, 2010 has been administratively continued through timely renewal submissions and 
contains the discharge limitations for permitted outfalls at the site. The permit was modified 
February 7, 2013 reflect a name change to Williamson Energy, L.L.C., Pond Creek Mine No. 1. 

Discharge Monitoring Reports: Quarterly DMR1s are to be receive~ by the Agency1s DWPC, 
Compliance Assurance Section, by the 15th day of April, July, October, and ~anuary for the 
preceding three months. An annual storm water monitoring and sampling plan is due by 
November 1st of each year. 

Drainage Control & Water Treatment: There are 8 NPDES permitted outfalls at this site each 
associated with a sedimentation basin. Outfalls 001, 002, 003, 004, and 005 are classified as 
Alkaline Mine Drainage. Outfalls 006, 007, and 008 are classified as Acid Mine Drainage. 
Sedimentation basins control runoff from three refuse disposal areas (RDA), coal stock piles, and 
approximately 2.7 million gallons per day of groundwater infiltration into the mine. All outfalls 
report to unnamed tributaries to Pond Creek. 

Findings: The attached 7 photo pages, site plan, and water flow diagram should be consulted to 
clarify the following activities. I arrived at the unnamed tributary to Pond Creek crossing Dean Road 
about ½ mile east of the intersection of Dean Road and Liberty School Road at approximately 9: 15 

---am.-J:h~trnam~appeared-to~have-a-small-f.low.(-app:r:oximat~ly..-100-gpm)-of.clear-water,,...A-nearb),,_' - ---
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Williamson Energy, LLC -Pond Creek Mine #1 
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property owner was working along Dean Road near the unnamed tributary bridge across Dean Road. 
The owner told me that I need to take samples on Saturday or Sunday when the ditch is rolling "dark 
gob water•? released when the mine knows it will not be caught. I told the land owner that he could 
file a complaint. The land owner said that when he complained the last time the mine "gave him a 
hard time". Sample PCDR was taken in the unnamed tributary upstream (south) of Dean Road as 
documented in photo 1. I proceeded to pond 009 along Dean Road and turned into an actively used 
entrance to assess the emergency spillway at pond 009. I noted that the emergency spillway had over 
2 feet of free board before discharge as shown in photo 2. Water was running into pond 009 from the 
direction of RDA3 and pumps appeared operational in the western end of the pond as shown in photo 
3. I called Clayton Cross and was unable to make contact. Next, I called Gary Vancil and explained 
that 1 was at the Pond Creek Mine where 1 needed to conduct an NPDES inspection of the site. 
Vancil told me that Cross was with him but on another call. Vancil said that he would attempt to 
contact Brenton Mumford the Pond Creek Mine Engineer or someone to meet me at the Mine Gate. 
Vancil called back and told me that he was coining with Chris Skelton to meet me at the mine and 
take me where I needed to go. Cross then returned my call and said that he may be down to the mine 
later to meet with me. 

Vancil and Skelton arrived at the mine and I explained_ that I needed to observe the mine's water 
cpllection and management system including ~ollection ditches, sedll).lentation·basins, and o.utfalls. 
We proceeded to outfall 002 that was observed to be non-discharging at the time of inspection as 
shown in photo 4. Pond 002 collects runoff from the raw coal pile and water is pumped to the 
freshwater for use in the prep plant. Photo 5 shows the non-discharging culvert outfall 006. It was 
noted that water has recently discharged from 006 due to water remaining in the corrugated pipe as 
indicated by the yellow arrow in photo 5. Sample PC006DS shown in the foreground of photo 5 was 
taken of standing water in the receiving stream of 006 as indicated by the white arrow. The receiving 
stream appeared to have slight staining on the stream bank vegetation that was recently lodged due to 
significant water flow with no recent precipitation. I then observed outfalls 008 and 007 that were 
not discharging as shown in photos 6 and 7. Clayton Cross met with us at outfalls 007 and 008 
where we discussed the operations at Pond Creek Mine. Cross left the group and we proceeded to 
non-discharging outfalls 005, 003, 004, and 001 as shown in photos 8 through 11. I noted that newly 
constructed water holding cells located north of the mine office along Liberty School Road appeared 
to only contain storm water with no piping to receive or discharge mine process water. Finally, we 
walked the collection ditch south of RDA 3 progressing east from Dwina Road. The southern 
collection ditch is shown in photo 12 where water is actively pumped to the ditch from the southern 
cell of RDA 3. We walked east then approximately ¼ mile north to a retention dam with a large 
elevation change resulting in an approximate 15-foot waterfall as shown in photo 1.3. Vancil and 
Skelton advised me that specific information about the collection system and sedimentation ponds 
could be provided by Pond Creek Mine Engineer Brenton Mumford. I left the mine at approximately 
12:50 pm. 

Subsequent Information: 9/3/19: IDNR inspector Will Gillespie called and told me he heard 
there was a "leak" at the Pond Creek Mine. I told Gillespie that I conducted an inspection at the 
mine and found a wet culvert at 006 with standing water in the receiving stream that I sampled. I 
also discussed the possioihty of mme discharges occurring dunng off hours as reported-.-6y---'a'--------
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nearby land owner. Gillespie indicated that he has received similar information about off-hour 
discharges from multiple sources. Gillespie also told me that he has been attempting to have the 
mine dredge some sedimentation ponds with limited results 'at this time. 

09/19119: Sample results were_received at the Marion Regional Office for Sample PCDR taken 
at Dean Road and PC006DS taken downstream from outfall 006. 

35 !AC Subtitle C Part 302 Subpart B General Use Water Quality Standards calculated.or 
provided Acute Standard Water Quality Standard (ASWQS) are shown below with the reported 
sample results. 

Sample results for PCDR are attached and provided below: 

Parameter Fe Sulfates Chlorides Mn Hardness 
ASWQS (mg/L) 1.0 1391 500 9.24 NIA 
PCDR(mg/L) 0.069 1790 1150 0.03 289 

Sample results for PC006DS are attached and provided below: 

Parameter Fe Sulfates Chlorides Mn Hardness 
ASWQS (mg/L) 1.0 1180 500 7.79 NIA 

PC006DS (mg/I,) ND 1780 1140 0.04 230 

General Use Water Quality Standards are exceeded for Sulfates and Chlorides as shown above. 
Sulfates are calculated using the maximum value of 500 for Chlorides. · 

Discharge Monitoring Report Submittal: Discharge monitoring reports have been evaluated for 
all outfalls from January 2018 through March 2019. DMR's appear to have been submitted with 
no discharge reported during non-precipitation events despite the daily influent of approximately 
2. 7 million gallons of underground mine water. The water mass balance of influent water and 
discharged water does not appear consistent. 

Apparent Violations: The following apparent monitoring and effluent violations were noted 
during the CSI Inspection at Pond Creek Mine #1. 

General Use Water Quality Standards are exceeded for 35 IAC Subtitle C Part 302 Subpart B 
Sections 302.203 (staining downstream) and 302.208 (numerical ASWQS). 

Monitoring Violations: Analysis not conducted of discharges, inadequate frequency of sampling, 
and invalid/unrepresentative sample as required by permit. 



R05454

Williamson Energy, LLC -Pond Creek Mine #1 
08/29/19 Inspection Report 
Page4 

Summary: All affected areas of the mine appear to drain to sedimentation ponds and the 

collection system appears adequate with no unpennitted discharges noted. Samples were taken 

in the unnamed tributary to Pond Creek downstream from the mine immediately south of Dean 

Road. A local land owner indicated that the wmamed tributary to Pond Creek has heavy dark 

flow during non-business hours due to mine water release. A sample was also taken of the 

unnamed tributary immediately downstream from outf~l 006 that appeared to recently discharge 

due to water in the corrugated tile, staining on receiving stream vegetation, and remaining pools 

of water in the stream bed. No discharges have been reported from January 2018 through March 

2019 during non-precipitation events despite the estimated 2. 7 million gallons of daily mine 

water pumped to the surface collection system. Sample Results PCDR and PC006DS show 

excursions of General Use Water Quality Standards for Sulfates and Chlorides. 

·Brian Rodely 
Environmental Protection Engineer 
IBP A/DWPC/FOS 
BER: pond creek mine insp 190829.doc 

Attachments: 1 Sit~ Plan Pages 
7 Photo Pages 
1 Williamson Energy, LLC Water Flow Diagram 
7 Laboratory Results Pages 

Original: BOWIMPCP/Marion 
BOW/DWPC/CAS 
IDNR/OMM 
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From: Andrew Rehn 
To: EPA,PubUcHearioaCom: Ueberoff Barb 
Cc: Albert Ettinger: Cindy Skrukrud: Sabrina Hardenberah; Jan themas: Cameron J. Smith· Jane Cooie; AmaJlila 

fa.o!lw: Jann Stephen@epa gov 
Subject: 
Date: 
Attachments: 

(External] (Exhibits 4/4) IL0077666 Pond Creek Mine Post-Hearing Comments from PRN, SC, SAFE 
Friday, January 17, 2020 4:01:50 PM 
Exhjbjt R Detailed Faci)jty Report ECHO us EPA,pdf 
Exhibit u Leatherwood RO Report (Ejnal),1,pdf 
Exhjbjt O IPCB Case 2019-085 pdf 
Exhibit s Rend Lake water and mine company Adena. pdf 
Exhibit I Reduction:Qf·Chlorides•from-Mine.pdf 
Exhibit Y · Treatment and disposal of saline wastewater from coal 1994.pdf 

Please find the Exhibits Q-V attached. 

On Fri, Jan 17, 2020 at 3:56 PM Andrew Rehn <archn@prairicrivcrs.org> wrote: 
Dear Ms. Lieberoff and other Illinois EPA officials; 

On behalf of Prairie Rivers Network, Sierra Club and Southern Illinoisans Against 
Fracturing Our Environment, attached are post-hearing comments regarding the proposed 
NPDES Permit IL0077666 for the Pond Creek mine. As these comments will explain, the 
proposed permit plainly cannot be legally granted by the Illinois Environmental Protection 
Agency (IEPA) based on the current record. Please do not hesitate to reach out to us for 
further clarification. 

In 4 emails following this one, I will be including the exhibits to this comment letter. Please 
include those in the record with this submission. 

Thank you, 
Andrew 

Andrew Rehn 
Waler Resources Engineer. Prairie Rivers Network 
1605 South State St, Suite I, Champaign, IL 61820 

tel: 217.344.2371 x 8208 
www prajrjerjvcrs.ori: 
facebook I ~ 

Andrew Rehn 
Waler Resources Engineer. Prairie Rivers Network 
1605 South State St, Suite I. Champaign. IL 61820 

tel: 217.344.2371 x 8208 
www prajrierivers ori: 
faccbook I ~ 

) 
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Electroni~ Filing: Received, Clerk's Office 2/4/2~19 **PCB 2019-085** 

BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 

PEOPLE OF THE ST A TE OF ILLINOIS, 

Complainant, 

V. PCB No. 19-
(Enforcement - Water) 

WILLIAMSON ENERGY, LLC, a Delaware 
limited liability company, 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) Responden~. 

NOTICE OF FILING 

TO: See attached service list (VIA ELECTRONIC FILING) 

PLEASE TAKE NOTICE that I have today filed with the Office of the Clerk of the . 
Illinois Pollution Control Board by electronic tiling the following Notice of Filing and 
Complaint, copies of which are attached and hereby served upon you. You may be required to 
answer the charges of the Complaint at a hearing before the Board, at a date set by the Board. 

Failure to file an answer to this complaint within 60 days may have severe consequences. 
Failure to answer will mean that all allegations in the complaint will be taken as if admitted for 
purposes of this proceeding. If you have any questions about this procedure, you should contact 
the hearing officer assigned to this proceeding, the clerk's office, or an attorney. 

NOTIFICATION - YOU ARE HEREBY NOTIFIED that financing may be available 
through the rtlinois Environmental Facilities Financing Act (20 ILCS 3515/1, et seq.] to correct 
the alleged violations. 

Date: February 4, 2019. 

Respectfully submitted, 

PEOPLE OF THE ST ATE OF ILLrNOIS, 
KW AME RAOUL, Attorney General of the 

:::•of!~-~ 
KEVIN BONlN,94877 
Assistant Attorney General 
Environmental Bureau 
Illinois Attorney General's Office 
500 South Second Street 
Springfield, Illinois 62706 
(217) 782-5055 
kbon in@atg.state. i I.us 
ebs@atg.state. ii. us 
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For the Respondent 

· Illinois Corporation Service Company 
801 Adlai Stevenson Drive · 
Springfield, IL 62703 
Via Certified Mail 

Nicholas S. Johnson 
Bailey & Glasser LLP 
I 054 31st Street NW. Suite 230 
Washington, DC 20007 
NJohnson@baileyglasser.com 

Service List 
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 

PEOPLE OF THE STA TE OF ILLINOIS, 

Complainant, 

v. 

WILLIAMSON ENERGY, LLC, a Delaware 
limited liability company, 

Respondent. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

COMPLAINT 

PCB No. 19-
(Enforcement- Water) 

Complainant, PEOPLE OF THE STATE OF ILLINOIS, by KWAME'RAOUL, Attorney 

General of the State of Illinois, complains of Respo~dent, WILLIAMSON ENERGY, LLC, a 

Delaware limited liability company, as follows: 

COUNTI 
WATER POLLUTION 

1. This Count is brought on behalf of the People of the State of Illinois, by Kwame 

Raoul, Attorney General of the State of Illinois, on his own motion and at the request of the 

Illinois Environmental Protection Agency ("Illinois EPA"), pursuant to the terms and provisions 

of Section 31 of the Illinois Environmental Protection Act ("Act"), 415 ILCS 5/31 (2016). 

2. Illinois EPA is an administrative agency of the State of Illinois, created .pursuant 

to Section 4 of the Act, 415 ILCS 5/4 (2016), and is charged, inter a/ia, with the duty of 

enforcing the Act. Illinois EPA is further charged with the ·- duty to abate violations of the 

National Pollutant Discharge Elimination System ("NPDES") Permit Program under the Federal 

Clean Water Act ("CWA"), 33 U.S.C. §1342(b)(7). 
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3. The Illinois Pollution Control Board ("Board") is an independent board created by 

the Illinois General Assembly in Section 5 of the Act, 415 ILCS 5/5 (2016), and charged, inter 

a/ia, with the duty of promulgating standards and regulations under the Act. 

4. Respondent, WILLIAMSON ENERGY, LLC, is a Delaware limited liability 

company in good standing and authorized to do business in the State of Illinois by the Illinois 

Secretary of State. 

5. At all times relevant to this Complaint, Respondent has owned and operated Pond 

Creek Mine No. 1, a coal mine and coal preparation plant located at 18000 Dean Road, 

approximately 4 miles east-northeast of Johnston City, Williamson County, Illinois ("Facility"). 

6. The Facility consists of drainage control structures, eight sediment basins, slope 

preparation plant, coal stockpile, refuse disposal area, railroad loop, roads, ventilation shafts, 

parking areas, coal conveyors, and office and maintenance buildings. 

7. On June 28, 2005, Illinois EPA issued NPDES Coal Mine Pe~it No. IL0077666 

(the "Pennit") to Steelhead Development Company, LLC, setting forth the tenns and conditions 

for discharges from the Facility. On September 24, 2006, Steelhead Development Company, 

LLC, transferred the Permit to Respondent. On February 7, 2013, Illinois EPA reissued the 

Pennit to Respondent. The Facility is currently authorized for discharges as specified in the 

Pennit. 

8. The Pennit authorizes Respondent's discharges into an unnamed tributary of Pond 

Creek ~ follows: 

Outfall Classification 

001,002,003,004,005 Alkaline Mine Drainage 
006,007,008 Acid Mine Drainage 

2 
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9. On April 21, 2016, Illinois EPA conducted an inspection of the Facility in 

response to a complaint received by the Illinois EPA Emergency Response Unit, citing the 

existence of black tar-like material in an unnamed tributary of Pond Creek ("Unnamed 

Tributary") crossing Dean Road, located approximately half of a mile to the east of the 

intersection of Dean Road and Liberty School Road, downstream from the Facility ("Sample 

Location 1 "). 

10. At the time of the April 21, 2016 inspection and at times better known to 

Respondent, the Unnamed Tributary had a substantial flow of approximately 3,000 gallons per 

minute of light gray-colored, turbid liquid containing slurry solids with dark staining on the 

stream bank and stream bed at Sample Location l. Illinois EPA collected a sample ("Sample 1 ") 

from the Unnamed Tributary at Sample Location 1. 

11. During the April 21, 2016 inspection, r(:presentatives of Respondent inf~rmed 

Illinois EPA that an unpennitted discharge had occurred at the Facility earlier that day during an 

inspection by the Illinois Department of Natural Resources ("DNR"). 

12. Respondent's facility ·maintains several sedimentation ponds as part of the 

Facility's water management operations. Pond 007/008 utilized a diesel pump to reroute acid 

mine drainage supernatant within the Facility as part of stormwater management and water 

recycling operations. The pump's suction line was held by a float and supernatant was pumped 

from near the surface of Pond 007/008. 

13. At a time ~etter known to Respondent, Respondent placed the Pond 007/008 

diesel pump's discharging outlet end in Outfall 002. Outfall 002 is permitted to discharge 

alkaline mine drainage from Pond 002 into the Unnamed Tributary. 

3 



R05462

Electronic Filing: Received, Clerk's Office 2/4/2019 **PCB 2019-085** 

14. During the inspection by DNR, a float failed on the suction line of the pump in 

Pond 007/008. The float failure caused the pump's intake to drop into slurry solids at the bottom 

of Pond 007/008. In addition to the slurry solids, Pond 007/008 contained and contains acid 

mine drainage liquids. Consequently, Respondent pumped slurry solids and acid mine drainage 

liquids out of Pond 007 /008 and discharged them onto Outfall 002. As a result of the discharge, 

slurry solids and acid mine drainage liquids drainage liquids were-discharged from Outfall 002 

into the Unnamed Tributary and flowed in a generally northeast~m direction, eventually reaching 

and flowing past Sample Location 1. 

15. Upon information and belief, the float failure and pwnping of slurry solids and 

acid mine drainage liquids from Pond 007/008 onto Outfall 002 lasted at least 30 minutes, at or 

before 11 :00 a.m. on April 2·1, 2016, until approximately 11 :30 a.m on April 21, 2016. 

16. At dates and times better known to Respondent, Respondent pumped acid mine 

drainage liquid from Pond 007/008, through the suction pump, and discharged ~nto Out~all 002. 

17. At the time of the April 21, 2016 inspection and at times better known to 

·Respondent, dark staining and a thin, dark layer of solids were noted at and immediately 

downstream of Outfall 002, progressing down the Unnamed Tributary. 

18. Section 12(a) of the Act, 415 ILCS 5/12(a) (2016), provides as follows: 

No person shall: 

(a) Cause or threaten or allow the discharge of any 
contaminants into the environment in any State so as to 
cause or tend to cause water pollution in Illinois, either 
alone or in combination with matter from other sources, or 
so as to violate regulations or standards adopted by the 
Pollution Control Board under this Act. 

19. Section 3.315 of the Act, 415 ILCS 5/3.315 (2016), provides as follows: 

4 
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"Person" is any individual, partnership, co-partnership, firm, 
company, limited liability company, corporation, association, joint 
stock company, trust, estate, political subdivision, state agency or 
any other legal entity, or their legal representative, agent or 
assigns. 

20. Respondent, a limited liability company, is a "person" as that term is defined in 

Section 3.315 of the Act, 415 ILCS 5/3.315 (2016). 

21. Section 3.165 of the Act, 415 ILCS 5/3.165 (2016), provides as follows: 

"Contaminant" is any solid, liquid, or gaseous matter, any odor, or 
any form of energy, from whatever source. 

22. Acid mine drainage and slurry solids are "contaminants" as that term is defined in 

Section 3.165 of the Act, 415 ILCS 5/3.165 (2016). 

23. Section 3.545 of the Act, 415 ILCS 5/3.545 (2016), provides as follows: 

"Water pollution" is such alteration of the physical, thermal, 
chemical, biological or radioactive properties of any waters of the 
State, or such discharge of any contaminant into any waters of the 
State, as will or is likely to create a nuisance or render such waters 
harmful or detrimental or injurious to public health, safety or 
welfare, or to domestic, commercial, industrial, agricultural, 
recreational, or other legitimate uses, or to livestock, wild animals, 
birds, fish, or other aquatic life. 

24. Section 3.550 of the Act, 415 ILCS 5/3.550 (2016), provides as follows: 

"Waters" means all accumulations of water, surface and 
underground, natural, and artificial, public and private, or parts 
thereof, which are wholly or partially . within, flow through, or 
border upon this State. 

25. Pond Creek and the Unnamed Tributary are "waters" of the State as that term is 

defined in Section 3.550 of the Act, 415 ILCS S/3.550 (2016). 

26. At or before 11 :00 a.m. on April 21, 20 I 6, until approximately 11 :30 a.m. on 

April 21, 2016, Respondent discharged acid mine drainage and slurry solids from Pond 007/008 

onto Outfall 002, causing the discharge of acid mine drainage and slurry solids into the Unnamed 

s 
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Tributary, and thereby altering the physical, chemical, or biological properties of waters of the 

State in such manner likely to create a nuisance or to render the water harmful or detrimental to 

public health, safety, or welfare, or to other legitimate uses or users of the waters. Respondent's 

release of acid mine drainage and slurry solids into waters of the State caused or te~ded to cause 

"water pollution," as that term is defined by Section 3.545 of the.Act, 415 ILCS 5/3.545 (2016). 

27. On dates and at times better known to Respondent, Respondent discharged acid 

mine drainage from Pond 007/008 onto Outfall 002, causing the discharge of acid mine drainage 

into the Unnamed Tributary, and thereby altering the physical, chemical, or biological properties 

of waters of the State in such manner likely to create a nuisance or to render the water hannful or 

detrimental to public health, safety, or: welfare, or to other legitimate uses or users of the waters. 

Respondent's release of acid mine drainage into waters of the State caused or tended to cause 

"water pollution," as that term is defined by Section 3.545 of the Act, 415 ILCS 5/3.545 (2016). 

28. By causing, threatening, or allowing the discharge of contaminants into waters of 

the State so as to cause or tend to cause water pollution in Illinois, Respondent violated Section , 

12(a) of the Act, 415 ILCS 5/12(a) (2016). 

PRAYER FOR RELIEF 

WHEREFORE, Complainant, PEOPLE OF THE ST A TE OF ILLINOIS, respectfully 

requests that the Board enter an order in favor of the Complainant and against the Respondent, 

WILLIAMSON ENERGY, LLC, on Count I: 

A. Authorizing a hearing in this matter at which time Respondent will be required to 

answer the allegations herein; 

B. 

(2016); 

Finding that Respondent violated Section 12(a) of the Act, 415 ILCS 5/12(a) 

6 
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C. Ordering Respondent to cease and desist from any further violations of the Act 

and associated regulations; • 

D. Assessing against Respondent a civil penalty of $50,000.00 for each violation of 

Section 12(a) of the Act, 415 ILCS 5/1 2(a) (2016), and an additional civil penalty of $10,000.00 

for each day such violations continued, pursuant to Section 42(a) of the Act, 415 ILCS 5/42(a) 

(20'16); 

E. Awarding to Complainant its costs, including expert witness, consultant, and 

attorney fees, expended in pursuit of this action, pursuant to Section 42(f) of the Act, 4·15 ILCS 

5/42(t) (2016); and 

F. Ordering such other and further relief as the Board deems appropriate and just. 

COUNT II 
WATER POLLUTION HAZARD 

1-27. Complainant realleges and incorporates by reference herein paragraphs 1 through 

17 and 19 through 28 of Count I as paragraphs l through 2 7 of this Count II. 

28. Section 12(d) of the Act, 415 ILCS 5/12(d) (2016), provides as follows: 

No person shall: 

. "'"' 
( d) Deposit any contaminants upon the land in such place and 

manner so as to create a water pollution hazard. 

29. On April 21, 2016, at times better known to Respondent, Respondent's discharge 

of acid mine drainage and slurry solids onto Outfall 002 caused dark staining and left a thin, dark 

layer of solids in and around Outfall 0~2. 

7 
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30. On April 21, 2016, at times better known to Respondent, the dark staining and 

dark layer of solids progressed downstream from where Outfall 002 discharges into the 

Unnamed Tributary and caused staining and solids deposition along its stream banks. 

31: The dark staining and dark layer of solids deposited on and around Outfall 002 

and along the stream banks of the Unnamed Tributary constituted a water pollution hazard. 

32. By depositing contaminants upon the land at and near the Facility in a place and 

manner so as to create a water pollution hazard, Respondent violated Section 12( d) of the Act, 

415 ILCS S/12(d) (2016). 

PRAYER FOR RELIEF 

WHEREFORE, Complainant, PEOPLE OF THE STA TE OF ILLINOIS, respectfully 

requests that the Board enter an order in favor of the Complainant and against the Respondent, 

WILLIAMSON ENERGY, LLC, on Count II: 

A. Authorizing a hearing in this matter at which time Respondent will be required to 

answer the allegations herein; 

B. 

(2016); 

C. 

Finding that Respondent violated Section 12(d) of the Act, 415 ILCS 5/12(d) 

Ordering Respondent to cease and desist from any further violations of the Act 

and associated regulations; 

D. Assessing against Respondent a civil penalty of $50,000.00 for each violation of 

Section 12(d) of the Act, 415 ILCS 5/12(d) (2016), and an additional civil penalty of $10,000.00 

for each day such violations continued, pursuant to Section 42(a) of the Act, 415 ILCS 5/42(a) 

(2016); 

8 



R05467

Electronic Filing: Received, Clerk's Office 2/4/2019 **PCB 2019-085**. 

E. · Awarding to Complainant its costs, including expert witness, consultant, and 

attorney fees, expended in pursuit of this action, pursuant to Section 42(f) of the Act, 4 IS ILCS 

5/42(f) (2016); and 

F. Ordering such other and further relief as the Board deems appropriate and just. 

COUNT III 
VIOLATION OF WATER QUALITY STANDARDS 

1-24. Complainant realleges and incorpor~tes by reference herein paragraphs 1 through 

22, 24, and 25 of Count I as paragraphs I through 24 of this Count m: 
25. Section 12(f) of the Act, 415 ILCS 5/12(f) (2016), provides, in pertinent part, as 

follows: 

No person shall: 

••• 
(f) Cause, threaten or allow the discharge of any contaminant 

into the waters of the State, as defined herein ... without 
an NPDES permit for point source discharges issued by the 
Agency under Section 39(b) of this Act, or in violation of 
any tenn or condition imposed by such pennit .... 

26. Section 3 .105 of the Act, 415 ILCS 5/3 .105 (2016), provides the following 

definition: 

"Agency" is the Environmental Protection Agency established by 
this Act. 

27. Section 309.102(a) of the Board's regulations, 35 Ill. Adm. Code 309.102(a), 

provides as follows: 

(a) Except as in compliance with the provisions of the Act, 
Board regulations, and the CW A, and the provisions and 
conditions of the NPDES permit issued to the discharger, 
the discharge of any contaminant or pollutant by any 
person in the waters of the State from a point source or into 
a well shall be unlawful. 
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. . 
28. Section 301.240 of the Board's regulations, 35 Ill. Adm. Code 301.240, provides 

the following definition: 

"CWA" means the Federal Water Pollution . Control Act, as 
amended, (33 U.S.C. 1251 et seq., Public Law 92-500 enacted by 
Congress October 18, 1972 as amended by the "Clean Water Act", 
Public Law 95-217, enacted December 12, 1977, as amended.) 

29. Section 502(14) of the CWA, 33 U.S.C. § 1362(14), provides the following 

definition: 

14) The term "point source" means any discernible, confined 
and discrete conveyance, including but not limited to any 
pipe, ditch, channel, tunnel, conduit, well, discrete fissure, 
container, rolling stock, concentrated animal feeding 
operation, or vessel ·or other floating craft, from which 
pollutant~ are or may be discharged. This term does not 
include agricultural stonnwater discharges and return flows 
from irrigated agriculture. 

30. Outfall 002 and Outfall 007/008 were and are "point sources," as that term is 

defined in Section 502(14) of the CWA, 33 U.S.C. § 1362(14). 

31. Special Condition 1 of the Permit provides as follows: 

No effluent from any mine related facility area under this permit 
shall, alone or in combination with other sources, cause a violation 
of any applicable water quality standard as set out iri the Illinois 
Pollution Control Board Rules and Regulations, Subtitle C: Water 
Pollution. 

32. Illinois EPA analyzed Sample l, collected from Sample Location 1 during the 

April 21, 2016 inspection, and testing provided the following results: 

Constituent Unit Sam(!le 1 
Chloride mg/L 752 
Iron mg/L 1.9 

10 



R05469. 
Electronic Filing: Received, Clerk's Office 2/4/2019 **PCB 2019-085** 

33. Section 302.201 of the l3oard regulations, 35 Ill. Adm. Code 302.201, provides as 

follows: 

Subpart B contains general use water quality standards which must 
be met in waters of the State for which there is no specific 
designation (Section 30_3.201 ). 

34. The Unnamed Tributary and Pond Creek are waters of the State for which there is 

no specific designation. 

35. Section 302.208(d) of the Board's regulations, 35 Ill. Adm. Code 302.208(d), 

provides, in pertinent part, as follows: 

The standard for the chemical constituents of subsection[] (g) . . . 
shall not be exceeded at any time except for those waters in which 
the Agency has approved a mixing zone or in which mixing is 
allowed pursuant to Section 302.102. 

36. Illinois EPA has not approved a mixing zone for Facility discharges, and the 

Permit doe~ not authorize a mixing zone in which mixing is allowed pursuant to Section 302.102 

of the Board's regulations, 35 Ill. Adm. Code 302.102. 

37. Section 302.208(g) of the Board's regulations, 35 Ill. Adm. Code 302.208(g), 

provides, in pertinent part, as follows: 

g) Single-value standards apply at the following 
concentrations for these substances: 

Constituent Unit · Standard 
Chloride (total) mg/L 500 
Iron ( dissolved) mg/L 1.0 

38. Sample 1 contains concentrations exceeding the applicable water quality 

standards of 500 mg/L for Chloride and 1.0 mg/L for Iron. 
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39. Upon information and belief, Respondent's discharge of acid mine drainage 

liquids and slurry solids from Outfall 002 into the Unnamed Tributary caused an exceedance of 

the applicable water quality standards for Chloride and Iron, 35 Ill. Adm. Code 302.208(d), (g). 

40. By causing an exceedance of applicable water quality standards set out in Section 

302.208(g) of the Board's regulations, 35 Ill. Adm. Code 302.208(g), Respondent violated 

Section 302.208(d) of the Board's regulations, 35 Ill. Adm. Code 302.208(d). 

41. By violating Section 302.208(d) of the Board's regulations, 35 Ill. Adm. Code 

302.208( d), Respondent caused or threatened or allowed the discharge of contaminants into the 

environment so as to violate regulations or standards adopted by the Board under the Act, and 

thereby violated Section 12(a) of the Act, 415 ILCS 5/12(a) (2016). 

42. By causing an exceedance of applicable water quality standards set out in Subtitle 

Cofthe Board's Regulations, Respondent violated Special Condition 1 of the Permit. 

43. By violating Special Condition 1 of the Permit, Respondent discharged 

contaminants or 'pollutants in the waters of the State from a point source in violation of the 

provisions and conditions of the Permit, and thereby violated Section 309.102(a) of the Board's 

regulations, 35 Ill. Adm. Code 309.102(a). 

44. By violating Special Condition 1 of the Permit, Respondent caused, threatened, or 

allowed the discharge of a contaminant into the waters of the State in violation of the terms or 

conditions imposed· by the Permit, and thereby violated Section 12(f) of the Act, 4i5 ILCS 

5/12(f) (2016). 

12 
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PRAYER FOR RELIEF 

WHEREFORE, Complainant, PEOPLE OF THE STA TE OF ILLINOIS, respectfully 

requests that the Board enter an order in favor of the Complainant and against the Respondent, 

WILLIAMSON ENERGY, LLC, on Count III: 

A. Authorizing a hearing in this matter at which time Respondent will be required to 

answer the allegations herein; 

B. Finding that Respondent violated Sections 12(a) and (t) of the Act; 415 ILCS 

S/12(a), (t) (2016), Sections 302.208(d) and 309.l02(a) of the Board's regulations, 35 Ill. Adm. 

Code 302.208(d) and 309.102(a), and Special Condition I of the Permit; 

C. Ordering Respondent to cease and desist from any further violations of the Act 

and associated regulations; 

D. Assessing against Respondent a civil penalty of $50,000.00 for each violation of 

Section 12(a) of the Act, 415 ILCS 5/12(a) (2016), and .section 302.208(d) of the Board's 

regulations, 35 Ill. Adm. Code 302.208(d), and an additional civil penalty of $10,000.00 for each 

day such violations continued, pursuant to Section 42(a) of the Act, 415 ILCS 5/42(a) (2016); 

E. Assessing against the Respondent a civil penalty of $10,000.00 for each day of 

violation of Section 12(t) of the Act, 415 ILCS S/12(t) (2016), Section 309.102(a) of the Board's 

regulations, 35 Ill. Adm. Code 309.102(a), and NPDES Permit No. IL0077666, pursuant to . 

Section 42(b)(l) of the Act, 415 ILCS S/42(b)(1) (2016); 

F. Awarding to Complainant its costs, including expert witness, consultant, and 

attorney fees, expended in pursuit of this action, pursuant to Section 42(t) of the Act, 415 ILCS 

S/42(t) (2016); and 

G. Ordering such other and further relief as the Board deems appropriate and just. 
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COUNTIV 
OFFENSIVE CONDITIONS 

1-31. Complainant realleges and incorporates by reference herein paragraphs l through 

22, 24, and 25 of Count I and paragraphs 25 through 31 of Count II[ as paragraphs l through 31 

of this Count IV. 

32. Section 302.203 of the .Board's regulations, 35 Ill. Adm. Code 302.203, provides, 

in pertinent part, as follows: 

Waters of the State shall be free from sludge or bottom deposits, 
floating debris, visible oil, odor, plant or algal growth, color or 
turbidity of othei; than natural origin . ... 

33. Section 406.202 of the Board's regulations, 35 Ill. Adm. Code 406.202, provides, 

in pertinent part, as follows: 

In addition to the other requirements of this Part, no mine 
discharge or non-point source mine discharge shall, alone or in 
combination with other sources, cause a violation of any water 
quality standards of 35 Ill. Adm. Code 302 or 303 .... 

34. Section 402.101 of the Board's regulations, 35 Ill. Adm. Code 402.101, provides, 

in pertinent part: 

* *. 

"Mine Discharge": any point source discharge, whether natural or 
man-made, from a mine related facility . ... The term mine 
discharge includes surface runoff discharged from a sedimentation 
pond .... 

35. Respondent's discharge of acid mine drainage liquids and slurry solids from 

Outfall 002 constituted a "mine discharge" as that tenn is defined in Section 402.101 of the 

Board's regulations, 35 Ill. Adm. Code 402.101. 
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36. At times better known to Respondent, Respondent discharged acid mine drainage 

liquids and slurry solids from Outfall 002, causing dark staining, sludge, bottom deposits, and 

color and turbidity of other than natural origin to accrue in the Unnamed Tributary, a water of the 

State, and thereby caused an "offensive condition" prohibited by Section 302.203 of the Board's 

regulations, 35 Ill. Adm. Code 302.203. 

37. By discharging a "mine discharge" that caused a viol~tion of water quality 

standards codified at 35 Ill. Adm. Code Part 302, Respondent violated Section 406.202 of the 

Board's regulations, 35 Ill. Adm. Code 406.202. 

38. By violating Section 406.202 of the Board's regulations, 35 Ill. Adin. Code 

406.202, Respondent caused or threatened or allowed the discharge of contaminants into the 

environment so as to violate regulations or standards adopted by the Board under the Act, and 

thereby violated Section 12(a) of the Act, 415 ILCS 5/12(a) (2016). 

39. By causing an "offensive condition" prohibited by an ap'plicable water quality 

standard set out in Subtitle C of the Board's Regulations, Respondent violated ~pecial Condition 

1 of the Permit. 

40. By violating Special Condition l of the Permit, Respondent discharged 

contaminants or pollutants in the waters of the State from a point source in violati~n of the 

provisions and conditions of the Permit, and thereby violated Section 309.102(a) of the Board's 

regulations, 35 Ill. Adm. Code 309. l 02(a). 

41. By violating Special Condition I of the Permit, Respondent caused, threatened, or 

allowed the discharge of a contaminant into the waters of the State in violation of the terms or 

conditions imposed by the Permit, and thereby violated Section l 2(f) of the Act, 41 S ILCS 

5/12(f) (20 I 6). 
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PRAYER FOR RELIEF 

WHI;:REFORE, Complainant, PEOPLE OF THE ST A TE OF ILLINOIS, respectfully 

requests that the Board enter an order in favor of the Complainant and against the Respondent, 

WILLIAMSON ENERGY, LLC, on Count IV: 

A. Authorizing a hearing in this matter at which time Respondent will be required to 

answer the allegations herein; 

B. Finding that Respondent violated Sections 12(a) and (f) of the Act, 415 ILCS 

5/12(a), (t) (2016), Sections 309.l02(a) and 406.202 of the Board's regulations, 35 Ill. Adm. 

Code 309.l02(a) and 406.202, and Special Condition I of the Pe~it; 

C. Ordering Respondent to cease and desist from any further violations of the Act 

and associated regulations; 

D. Assessing against Respondent a civil penalty of $50,000.00 for each violation of 

Section 12(a) of the Act, 415 ILCS 5/12(a) (2016), and Section 406.202 of the Board's 

regulations, 35 Ill. Adm. Code 406.202, and an additional civil penalty of $10,000.00 for each 

day such violations continued, pursuant to Section 42(a) of the Act, 415 ILCS 5/42(a) (2016); 

E. Assessing against the Respondent a civil penalty of $10,000.00 for each day of 

violation of Section 12(f) of the Act, 415 ILCS 5/12(0 (2016), Section 309. 102(a) of the Board's 

regulations, 35 Ill. Adm. Code 309.102(a), and NPDES Permit No. IL0077666, pursuant to 

Section 42(b)(l) of the Act, 415 ILCS 5/42(b)(l) (2016); 

F. A warding to Complainant its costs, including expert witness, consultant, and_ 

attorney fees, expended in pursuit of this action, pursuant to Section 42(f) of the Act, 4_ 15 ILCS 

5/42(f) (2016); and 

G. Ordering such other and further relief as the Board deems appropriate and just. 
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COUNTY 
OFFENSIVE DISCHARGES 

1-28. Complainant realleges and incorporates by reference herein paragraphs f through 

22, 24, and 25 of Count I, paragraphs 29 and 30 of Count Ill, and paragraphs 34 and 35 of Count 

IV as paragraphs 1 through 28 of this Count V. 

29. Section 406.107 of the Board's regulations, 35 Ill. Adm. Code_406.107, provides_ 

as follows: 

In addition to the other requirements of this Chapter, no mine 
discharge effluent shall contain settleable solids, floating debris, 
visible oil, grease, scum or sludge solids. Color, odor and turbidity 
shall be reduced to below obvious levels. 

30. Respondent's mine·discharge contained settleable solids, sludge solids, and color 

and turbidity above obvious levels, which caused dark staining, sludge, bottom deposits, and 

color and turbidity alterations in the Unnamed Tributary, and therefore constituted an "offensive 

discharge" in violation of Section 406.107 of the Board's r~gulations, 35 Ill. Adm. Code 

406.107. 

31. By violating Section 406.107 of the Board's regulations, 35 Ill. Adm. Code 

406.107, Respondent caused or threatened or allowed the discharge of contaminants into the 

environment so as to violate regulations or standards adopted by the Board under the Act, and 

thereby violated Section 12(a) oft~e Act, 415 ILCS 5/12(a) (2016). 

PRAYER FOR RELIEF 

WHEREFORE, Complainant, PEOPLE OF THE STA TE OF ILLINOIS, respectfully 
. 

requests that the Board enter an order in favor of the Complainant and against the Respondent, 

WILLIAMSON ENERGY, LLC, on Count V: 
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A. Authorizing a hearing in this matter at which time Respondent will be required to 

answer the allegations herein; 

B. Finding that Respondent violated Section 12(a) of the Act, 415 ILCS 5/12(a) 

(2016), and Section 406.107 of the Board's regulations, 35 Ill. Adm. Code 406.107; 

C. Ordering Respondent to cease and desist from any further violations of the Act 

and associated regulations; 

D. Assessing against Respondent a civil penalty of $50,000.00 for each violation of 

Section 12(a) of the Act, 415 ILCS 5/12(a) (2016), and Section 406.107 of the Board's 

regulations, 35 Ill. Adm. Code 406.107, and an additional civil penalty of $10,000.00 for each 

day such violations continued, pursuant to Section 42(a) of the Act, 415 ILCS 5/42(a) (2016); 

E. Awarding to Complainant its costs, including expert witness, consultant, and 

attorney fees, expended in pursuit of this action, pursuant to Section 42(t) of the Act, 415 ILCS 

5/42(t) (2016); and 

F. Ordering such other and further relief as the Board deems appropriate and just. 

COUNT VI 
NPDES PERMIT VIOLATIONS 

1·30. Complainant realleges and incorporates by reference herein paragraphs 1 through 

17 and 19 through 25 of Count I and paragraphs 25-30 of Count III as paragraphs 1 through 30 

of this Count VI. 

31. Standard Condition 5 of the Permit provides, in pertinent part, as follows: 

Proper operation and maintenance. The permittee shall at all times 
properly operate and maintain all facilities and systems of 
treatment and control (and related appurtenances) which are 
installed or used by the permittee to achieve compliance with · 
conditions of this permit. .. . 
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32. The Pennit authorizes Outfall 007 and Outfall 008 to discharge acid mme 

drainage. Section 402.101 of the Board's regulations, 35 Ill. Adm. Code 402.101, defines "Acid 

or Ferruginous Mine Drainage" as "mine drainage which, before any treatment, has a pH of less 

than 6.0 or a total iron concentration greater than 10 mg/L." See also 40 C.F.R. §§ 434.30-.35. 

33. The Pennit authorizes Outfall 002 to discharge alkaline mine drainage ("Alkaline 

Mine Drainage Effluent Limitations"). Section 402.101 of the Board's regulations, 35 Ill. Adm. 

Code 402.101, defines "Alkaline Mine Drainage" as "mine drainage which, prior to treatment, 

has a pH equal to or greater than 6.0 and a total iron concentration of less than 10 mg/L." See 

also 40 C.F.R. §§ 434.40-.45. 

34. The discharge of slurry solids from the bottom of a sedimentation pond onto and 

through Outfall 002 constituted improper operation and maintenance of facilities and systems of 

treatment and control, and is therefore a violation of Standard Condition 5 of the Permit. 

35. Respondent was and is not authorized to discharge slurry solids or acid mine 

drainage liquids through Outfall 002, which is pennitted to discharge alkaline mine drainage 

liquids under the terms and conditions of the Pennit. 

36. By discharging slurry solids and acid mine drainage liquids through Outfall 002, 

Respondent violated the Alkaline Mine Drainage Effiuent Limitations of the Permit. 

37. By violating Standard Condition 5 and the Alkaline Mine Drainage Effluent 

Limitations .of the Permit, Respondent discharged contaminants or pollutants in the waters of the 

State from a point source in violation of the provisions and conditions of the Permit, and thereby 

violated Section 309.102(a) of the Board's regulations, 35 Ill. Adm. Code 309.102(a). 

38. By violating Standard Condition 5 and the Alkaline Mine Drainage Effluent 

Limitations of the Permit, Respondent caused, threatened, or allowed the discharge of a 
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contaminant into the waters of the State in violation of the tenns or conditions imposed by the 

Permit, and thereby violated Section 12(f) of the Act, 415 ILCS 5/12(f) (2016). 

PRAYER FOR RELIEF 

WHEREFORE, Complainant, -PEOPLE OF THE STATE OF ILLINOlS, respectfully 

requests that _the Board enter an order in favor of the Complainant and against the Respondent, 

WILLIAMSON ENERGY, LLC, on Gount VI: 

A Authorizing a hearing in this matter at which time Respo~dent will be required to 

answer the allegations herein; 

B. Finding that Respondent violated Section 12(f) of the Act, 415 ILCS 5/12(f) 

(2016), Section ·309.102(a) of the Board's regulations, 35 Ill. Adm. Code 309.102(a), Standard 

Condition S of the Pennit, and the Alkaline Mine Drainage Effluent Limitations of the Pennit; 

C. Ordering Respondent to cease and desist from any further violations of the Act 

and associated regulations; 

D. Assessing against the Respondent a civil penalty of $10,000.00 for each day of 

violation of Section 12(f) of the Act, 415 ILCS 5/12(f) (2016), Section 309.102(a) of the Board's· 

regulations, and NPDES Pennit No. lL0077666, pursuant to Section 42(b)(l) of the Act, 415 

· ILCS 5/42(b)(l) (2016); 

E. Awarding to Complainant its costs, including expert witness, consultant, and 

attorney fees, expended in pursuit of this action, pursuant to Section 42(f) of the Act, 415 ILCS 

5/42(f) (2016); and 

F. Ordering such other and further relief as the _Board deems appropriate and just. 
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COUNT VII 
NPDES BYPASS VIOLATIONS 

1 ~31. Complainant realleges and incorporates by reference herein paragraphs 1 through 

17, 19 through 22, 24, and 25 of Count l and paragraphs 25 through 3.0 of Count III and 

paragraphs 32 and 33 of Count VI as paragraphs 1 through 31 of this Count VII. 

32. Acid mine drainage discharges and alkaline drainage discharges are authorized 

under separate provisions of the Permit and have distinct effluent standards and liQ1itations. 

33. Section 305.102 of the ·Board's regulations, 35 Ill. Adm. Code 305.102, provides, 

in pertinent part, as follows: 

(a) Every person within this State operating a ... wastewater 
source shall submit operating reports to the Agency at a 
frequency to be determined by the Agency. "Agency" 
means the Illinois Environmental Protection Agency. Such 
reports shall contain information regarding the quantity of 
influent and of effluent discharged, of wastes bypassed and 
of combined sewer overflows .... 

(b) Every holder of an NPDES (National Pollutant Discharge 
Elimination System) permit is required to comply with the 
monitoring, sampling, recording and reporting 
requirements set forth in the permit and this Chapter. 

34. Standard Condition 12(b) of the Pennit provides as follows: 

(b) Anticipated noncompliance. The pennittee shall give 
advance notice to the Agency of any planned changes in the 
permitted facility or activity which may result in 
noncompliance with permit requirements. 

35. Standard Condition 13(a)(l) of the Permit provides as follows: 

(a) Definitions. 

(1) Bypass means the intentional diversion of waste 
streams from any portion of a treatment facility. 
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36. Pond 007/008 is a "treatment facility" as that term is used in Standard Condition 

13(a)(l). of the Permit. 

37. Respondent's intention~ diversion of waste streams from Pond 007/008 to Outfall 

002 constituted a "bypass" as that term is used in Standard Condition 13(a)(l). 

38. Standard Condition 13(c)(l) of the Permit provides as follows: 

(c) Notice. ·. 

(1) Anticipated bypass. If the permittee knows in 
advance of the need for a bypass, it shall submit 
prior notice, if possible at least ten days before· the 
date of the bypass. 

39. Standard Condition 13(d) of the Permit provides as follows: 

(d) Prohibition of bypass. 

· (1) Bypass is prohibited, and the Agency may take 
enforcement action against a pennittee for bypass, 
unless: 

(i) Bypass was unavoida~le to prevent loss of 
life, personal injury, or severe property 
damage; 

(ii)' There were no feasible alternatives to 
bypass, such as the use of auxiliary 
treatment facilities, retention of untreated 
wastes, or maintenance during normal 
periods of equipment downtime. This 
condition is not satisfied if adequate back-up 
equipment should have been installed in the 
exercise of a reasonable engineering 
judgment to prevent a bypass which 
o~curred · during normal periods of 
equipment downtime or preventative 
maintenance; and 

(iii) The permittee submitted notices as required 
under paragraph 13(c). 
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(2) The Agency may approve an anticipated bypass, • 
after considering its adverse effects, if the Agency 
determines that it wi11 meet the three conditions 
listed above in paragraph 13(d)(l). 

40. By failing to submit prior notice of the anticipated bypass, Respondent violated 

Standard Condition 13( c )( 1) of the Penn it. 

. . 
41. Respondent's bypass was not approved by Illinois EPA or otherwise unavoidable, 

lacking in feasible alternatives, or properly noticed to Iliinois EPA. Respondent's bypass was 

therefore prohibited and a violation of Standard Condition 13( d) of the Permit. 

42. By failing to give advance notice of planned changes to the pennitted facility or 

activity which resulted in noncompliance with permit requirements, Respondent violated 

Standard Condition 12(b) of the Permit. 

43. By violating Standard Conditions 12(b) and 13(c)(l), (d) of the Permit, 

Respondent discharged contaminants or pollutants in the waters of the State from a point source 

in violation of the 'provisions and conditions of the Pennit, and thereby violated Section 

309.102(a) of the Board's regulations, 35 Ill. Adm. Code 309.102(a). 

44. By failing to submit operating reports to Illinois EPA containing information 

regarding the quantity of wastes bypassed, Respondent violated Section 305.102(a) of the 

Board's regulations, 35 Ill. Adm. Code 305.102(a). 

45. By failing to comply with the reporting requirements of the Permit, Respondent 

violated Section 305. l02(b) of the Board's regulations, 35 Ill. Adm. Code 305.102(b). 

46. By violating Section 305.102 of the Board's regulations, 35 Ill. Adm. Code 

305.102, and Standard Conditions 12(b) and 13( c )(I), .( d) of the Permit, Respondent caused, 

threatened, or allowed the discharge of a contaminant into the waters of the State in violation of 

regulations adopted by the Board with respect to the NPDES program and the terms or 
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conditions imposed by the Pennit, and thereby violated Section l2(t) of the Act, 415 ILCS 

5/l 2(t)" (2016). . 

PRAYER FOR RELIEF 

WHEREFORE, Complainant, PEOPLE OF THE STATE OF ILLINOIS, respectfully 

requests that the Board· enter an order in favor of the Complainant and against the Respondent, 

WILLIAMSON ENERGY, LLC, on Count VII: 

A. Authorizing a hearing in this matter at which time Respondent will be required to 

answer the allegations herein; 

B. Finding that Respondent violated Section 12(t) of the Act, 415 ILCS 5/12(t) 

(2016), Sections 305.102(a) and (b) of the Board's regulations, 35 Ill. Adm. Code 305.102(a), 

(b), Section 309.102(a) of the Board's regulations, 35 Ill. Adm. Code 309.102(a), and Standard 

Conditions 12(b), 13(c)(l), and 13(d) of the Permit; 

C. Ordering Respondent to cease and desist from any further violations of the Act 

and associated regulations; 

D. Assessing against the Respondent a civil penalty of $10,000.00 for each day of 

violation of Section 12(t) of the Act, 415 JLCS 5/12(f) (2016), Sections 305.102(a) and (b) of the 

Board's regulations, 35 Ill. Adm. Code 305.102(a), (b), Section 309.102(a) of the Board's 

regulations, 35 Ill. Adm. Code 309.102(a), and NPDES Permit No. IL0077666, pursuant to 

Section 42(b)(l) of the Act, 415 ILCS 5/42(b)(l) (2016); 

E. A warding to Complainant its costs, including expert witness, consultant, and 

attorney fees, expended in pursuit of this action, pursuant to Section 42(f) of the Act, 415 JLCS 

5/42(t) (2016); and 

F. Ordering such other and further relief as the Board deems appropriate and just. 

24 



R05483

Electronic Filing: Received, Clerk's Office 2/4/2019 **PCB 2019-085** 

COUNT VIII 
FAILURE TO COMPLY WITH GOOD MINING PRACTICES 

1-29. Complainant realleges and incorporates by ,reference herein paragraphs l through 

17, 19 through 22, 24, arid 25 of Count I and paragraphs 25 through 30 of Count Ill as 

paragraphs 1 through 29 of this Count VIII. 

30. Section 406.204(b) of the Board's regulations, 35 Ill. Adm. Code 406.204(b), 

provides, in pertinent part, as follows: 

In determining whether an operator is utilizing good mmmg 
practices designed to minimize discharge of total dissolved solids, 
chloride, sulfate, iron and manganese, the Agency shall consider 
whether the operator is utilizing the following good mining 
practices, further defined in the Sections indicated: . 

(b) Retention and control within the site of waters exposed to 
disturbed materials (Section 406.206) . . .. 

31. Standard Condition 27 of the Permit provides, in pertinent part, as follows: 

The pennittee shall comply with, in addition to the requirements of 
the permit, all applicable provisions of 35 lll. Adm. Code, Subtitle 
C, Subtitle D, Subtitle E .... 

32. Respondent failed to adequately retain and control on-site waters . exposed to 

disturbed materials, resulting in the unpermitted discharge. 

33. Because Respondent failed to comply with the Good Mining Practices of Section 

406.204(b) of the Board's regulations, 35 Ill. Adm. Code 406.204(b), Respondent failed to 

comply with an applicable provision of 35 Ill. Adm. Code Subtitle D, and thereby violated 

Standard Condition 27 of the Permit. 

34. By violating Standard Condition 27 of the Permit, Respondent discharged 
. . 

contaminants or pollutants in the waters of the State from a point source in violation of the 
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provisions and conditions of the Permit, and thereby violated Section 309.102(a) of the Board's 

regulations, 35 Ill. Adm. Code 309.102(a). 

35. By violating Standard Condition 27 of the Permit, Respondent caused, threatened, 

or allowed the discharge of a contaminant into the waters of the State in violation of the tenns or 

conditions. imposed by the Permit, and thereby violated Section 12(f) of the Act, 4_15 ILCS 

S/12(f) (2016). 

PRAYER FOR RELIEF 

WHEREFORE, Complainant, PEOPLE OF THE STATE OF ILLINOIS, respectfully 

requests that the Board enter an order in favor of the Complainant and against the Respondent, 

WILUAMSON ENERGY, LLC, on Count VIII: 

A. Authorizing a hearing in this matter at which time Respondent will be required to 

answer the allegations herein; 

B. Finding that Respondent violated Section 12{f) of the Act, 415 ILCS 5/12(f) 

(2016), Section 309.102(a) of the Board's regulations, 35 Ill. Adm. Code 309.102(a), and 

Standard Condition 27 of the Permit; 

C. Ordering Respondent . to cease and desist from any further violations of the Act 

and associated regulations; 

D. Assessing agairtst the Respondent a civil penalty of $10,000.00 for each day of 

violation of Section 12(f) of the Act, 415 ILCS 5/12(f) (2016), Section 309.102(a) of the Board's 

regulations, 35 Ill. Adm. Code 309.102(a), and NPDES Permit No. IL0077666, pursuant to 

Section 42(b)(l) of the Act, 415 ILCS 5/42(b)(l) (2016); 
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E. Awarding to Complainant its costs, including expert witness, consultant, and 

attorney fees, expended in pursuit of this action, pursuant to Section 42(t) of the Act, 415 ILCS 

5/42(t) (2016); and 

F. Ordering such other and further relief as the Board deems appropriate and just. 

Kevin D. Bonin, #6294877 
Assistant Attorney General 
Environmental Bureau 
Illinois Attorney General's Office 
500 South 2nd Street 
Springfield, Illinois 62706 
Ph: (217) 782-5055 
Fax: (217) 524-7740 
kbonin@atg.state. ii. us 
ebs@atg.state.il. us 

Respectfully submitted, 

PEOPLE OF THE STA TE OF ILLINOIS, 
ex rel. KWAME RAOUL, Attorney General 
of the State of Illinois 

MATTHEW J. DUNN, Chief 
Environmental Enforcement/ Asbestos 
Litigation Division 

BY: Ai::f:.:i=:ac.f 
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Compliance History Online 

Detailed Facility Report 

Facility Summary 

WILLIAMSON ENERGY LLC 

18000 DEAN RD, JOHNSTON CITY, IL 62951 

FRS (Facility Registry Service) ID: l 10023026884 
EPA Region: 05 
Latitude: 37.841222 
Longitude: -88.827944 
Locational Data Source: NPDES 
Industry: Bituminous Coal - Underground 
Indian Country: N 

Enforcement and Compliance Summary 
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Regulatory Information 

Clean Air Act (CAA): No Information 
Clean Water Act (CWA): Minor, Permit Admin Continued (IL0077666) 
Resource Conservation and Recovery Act (RCRA): No Information 
Safe Drinking Water Act (SOWA): No Information 

Other Regulatory Reports 



R05488Air Emissions Inventory {EIS): No Information 
Greenhouse Gas Emissions (eGGRT): No Information 
Toxic Releases (TRI): No Information 
Compliance and Emissions Data Reporting Interface {CEDRI): No Information 

Known Data Problems 

Facility/S:r.stem Characteristics 

Facility/System Characteristics 

r St.u-.u .\f(JS 
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Pollutants 

Toxics Release Inventory History of Reported Chemicals Released in Pounds per Year at Site 

Toxics Release Inventory Total Releases and Transfers in Pounds by Chemical and Year 

Demographic Profile 

EJSCREEN EJ Indexes 

Eleven primary environmental justice (EJ) indexes of EJSCREEN, EPA's screening tool for EJ concerns. EPA uses these 
indexes to identify geographic areas that may warrant further consideration or analysis for potential EJ concerns. Note that 
use of these indexes does not designate an area as an "EJ community" or "EJ facility." EJSCREEN provides screening 
level indicators, not a determination of the existence or absence of EJ concerns . For more information, see the EJSCREEN 
home~g~. 
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Demographic Profile of Surrounding Area (3 Miles) 

View EJSCREEN ReP-ort 

This section provides demographic information regarding the community surrounding the facility. ECHO compliance data 
alone are not sufficient to determine whether violations at a particular facility had negative impacts on public health or the 
environment. Statistics are based upon the 20 lO US Census and American Community Survey data, and are accurate to the 
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Locational Reference Table (LRT) when available. 
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REND LAKE WATER SUPPLY WITHDRAW AL AGREEM:ENT 

between the 

STATE OF ILLINOIS, 
ADENA RESOURCES, LLC 

and AKIN WATER DISTRICT 

EXHIBIT A 

Attached are the following documents: 

I . Water Supply Agreement between the State of Illinois and Adena 
Resources, LLC effective September 21, 2007. 

2. Amendment Number One to the September 21, 2007 Agreement between 
the State of Illinois and Adena Resources, LLC effective August 14, 2009. 
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WATER SUPPLY AGREEM~NT 

This agreement ("Agreement") is made and entered into as of the ( 2J?j day of 
I Scoh; m h< c ], 2007, by and between the STATE OF ILLINOIS, acting through and 
repr..s~ted by the Illinois Department of Natural Resources (hereinafter referred to as "State of 
Illinois"), and ADENA RESOURCES, LLC (hereinafter referred to as "Adena"), (the State of 
Illinois and Adena Resources, LLC are also referred to herein individually as a "party" and 
coll~ctively as the "(?arties"). 

RECITALS 

W~REAS, the Flood Control Act of 23 October 1962 (Public Law 874, 87th 
· Congress), authorized the construction. operation, and maintenance of the Rend Lake D~ and 

Reservoir on the Big f\,{uddy River in the vicinity of the city of Benton, Illinois (hereinafter 
referred to as "Rend Lake"); and 

WHEREAS, the State of Illinois has entered into a written contract dated September 231 

1988 with the United States of America known as "Contract Between the United States of 
America and the State of lllin.ois for Water Storage Space in Rend Lake Reservoir" and 
designated as "Contract No. DACW43-88-C-0088" (such contract is hereinafter referred to as 
the "Rend Lake Contract"), a copy of which is attached hereto as Exhibit A; and . 

. ' 

WHEREAS, pursuant to the Rend Lake Contract, the State of Illinois has rights to 
certain storage space for water impounded in Rend Lake and rights to distribute or otherwise 
assign rights to such water to be withdrawn from Rend Lake to be used for municipal and 
industrial water supply; and · 

WHEREAS, Adena has been authorized by Williamson Energy, LLC to serve as 
business agent in entering into an agreement for water supply for the Pond Creek #1 coal mine; 
and 

WHEREAS, Adena has been authorized by Sugarcarnp Energy, LLC to serve as 
business agent in entering in~o an agreement for water supply for the Sugarcamp coal mine; and 

WHEREAS, Adena, as business agent for the coal mines, has requested an agreement 
from the State ofIJlinois to ·withdraw water directly from Rend Lake, for the purpose of 
supplying water for the Pond Creek #1 and Sugarcamp coal mines; and 

WHEREAS, Adena is willing to make payments, as provided for in this Agreement, for 
the right to withdraw Rend Lake water under this Agreement; and 

WHEREAS, Adena and the State of Illinois desire to enter into an agreement setting 
forth the terms and conditions under which Adena may withdraw.water from Rend Lake. 

l 
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STATEMENT OF AGREEMENT 

NOW, THEREFORE, in consideration of the premises and the covenants and 
agreements herein contained, and intending to be legally bound, the State of Illinois and Adena 
agree as follows: 

1. 

2. 

Incorporation of Recitals. 

The foregping.Recitals are hereby·incorpbrated by reference as if set forth.fully herein. 

Water Withdrawal. 

(a) During the tenn of this Agreement, and subject to the terms and conditions of this 
Agreement, Adena shaJJ have the right to withdraw up to the Daily Quota of water directly from 
Rend Lake. 

(b) Daily Quota. The tenn "Daily Quota" as used in this Agreement means the 
summation of the Pond Creek Quota and the Sugarcamp Quota: The Daily Quota shall initially 
be set at 6.5 million gallons per day ("mgd") pursuant to subsections (c) and (d) of this Section. 
The Daily Quota will not increase in the future but may be decreased or eliminated in the future 
pursuant to the terms of this Agreement. 

(c) Pond Creek Daily Quota. The term ''Pond Creek Daily Quota" as used in this 
Agreement means the amount of water necessary to construct and operate the Pond Creek #1 
coal mine, located in Williamson County, including but not limited to, the coal slurrying plant, 
dust suppression, or any other water requirements for the coal mine or any immediately adjacent 
support facilities necessary for the operation of the coal mine. The Pond Creek Daily Quota 
shall initially be set at 2.2 mgd based upon a water requirement for an annual coal production 
rate ·of 7 million raw tons per year. The Daily Quota will not increase in the future but may be 
decreased or eliminated in the future pursuant to the tepns of tl:iis Agreement .. 

(d) Sugarcamp Daily Quota. The term "Sugarcamp Daily Quota" as used in this 
Agreement means the amount of water necessary to construct and operate the Sugarcamp coal 
mine, located in Franklin County, including but not limited to, the coal slurrying plant, dust 
suppression, or any other water requirements for the coal mine or any immediately adjacent 
support facilities necessary for the operation of the coal mine. The Sugarcamp Daily Quota shall 
initially be set at 4.3 mgd based upon a water requirement for an annual coal production rate of 
14 million raw tons per year. The Daily Quota will not increase in the future but may be 
decreased or eliminated in the future pursuant to the terms of this Agreement. 

(e) Initial Withdrawal Date. The term "Initial Withdrawal Date" as used in this 
Agreement mea~s the first date that water is withdrawn for the construction and/or operation of 
the Pond Creek # 1 · and the Sugarcamp coal mines. 

2 
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3. Basis and Conditions for Daily Quota and Water Withdrawal Right 

(a) Adena certifies that surface coal mining and reclamation operations Permit No. 
375 from the Illinois Department of Natural Resources, Office of Mines and Minerals has been 
issued to Williamson Energy LLC for the Pond Creek #l coal mine. Adena certifies that an 
application for a surface coal mining and reclamation operations Pennit No. 382 for the 
Sugarcamp coal mine has been submitted to the Illinois Department of Natural Resources. Office 
of Mines and Minerals. Adena certifies that it has been authorized by Williamson Energy LLC 
to serve as business agent in entering into an agreement for water supply (or the Pond Creek #1 
coal mine. Adena certifies that it bas been authorized by Sugarcamp Energy, LLC to serve as 
business agent in entering into an.agreement for water supply for the Sugarcamp coal mine. 
Failure to possess the proper authorizations by Williamson Energy LLC and Sugarcamp Energy, 
LLC for Adena to serve as their business agent in this oehalf is a breach of this Agreement and 
shall result in the tennination of this Agreement. 

(b) By January 1, 2008, Adena shall submit to the State of Illinois, evidence of an 
Dlinois Department of Natural Resources,. Office of Mines and Minerals "administratively 
complete application" for the Sugarcamp mine. The definition of "administratively complete 
application" is the same as that used in 62 Ill. Administrative Code 1700 through 1850. Failure 
to possess such application by the date set forth in this subsection is a breach of this Agreement 
and sha11 result in Adena's loss of the 4.3 mgd Daily Quota and water withdrawal right 
established for the Sugarcamp coal mine hereunder. 

(c) By July 1, 2008, Adena shall submit to the State of Illinois, evidence of an IlHnois 
Department of Natural Resources, Office of Mines and Minerals surface coal mining and 
reclamation operations permit for the Sugarcamp mine. Failure to obtain such pennit by the date 
set forth in this subsection is a breach of this Agreement and shall result in Adena's loss of the 
4.3 mgd Daily Quota and water withdrawal right established for the Sugarcamp coal mine 
hereunder. 

(d) By July 1. 2010, Adena shall have completed construction activities for the 
Sugarcamp coal mine and have begun coal production. ~ailure to complete such construction 
activities and to begin coal production by the date set forth in this subsection is a breach of this 
Agreement and shall result in Adena's loss of the 4.3 mgd Daily Quota and water withdrawal 
right established for the Sugarcamp coal mine hereunder. 

(e) By July 1, 2012, and by July 1 of each subsequent five-year period, Adena shall 
furnish to the State of Illinois an official annual coal production summary report for the Pond 
Creek #1 mine, identifying the annual raw coal production in tons for each of the previous five 
years. If for any such five~year period the highest annual raw coal prod.uction for one of the 
previous years is not at least 4 million tons, a reduction to the Pond Creek Daily Quota shall 
occur using the following Pond Creek Daily Quota adjustment fonnula: 

Pone! Creek Daily Quota= [highest annual raw coal production tonnage jn last five-year 
period] divided by [4 million tons] multiplied by [2.2 mgd] 

3 
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The Pond Creek Daily Quota may be reduced multiple times under the terms of this subsection. 
If use of the Pond Creek Daily Quota adjustment formula pursuant to the process set forth above 
does not result in a reduction of the current Pond Creek Daily Quota, the current Pond Creek 
Daily Quota shall remain unadjusted. Any reduction(s) under this subsection js permanent and 
cannot be subsequently reacquired. No 1ncrease to the Pond Creek Daily Quota is allowed. If a 
reduction to the Pond Creek Daily Quola is made under this subsection, the new Pond Creek 
Daily Quota shall become effective October 1 of that year . 

. . (f) By July 1. 2015, and by July l .of each subsequent five-year period, Adena shall 
furnish to the State of Illinois an official annual coal production summary report for the 
Sugarcamp mine, identifyjng the annual raw coal production in tons for each of the prevjous five 
years. If for any such five-year period the highest annual raw coal production for one of the 
previous years is not at least 8 million tons, a reduction to the Sugarcamp Daily Quota shall 
occur using the following Sugarcamp Daily Quota adjustment formula: 

Sugarcamp Daily Quota= [highest annual raw coal production tonnage in last five-year . 
period] divided by [8 million tons] multiplied by (4.3 mgd] 

The Suga.re amp Daily Quota may be reduced multiple times under the terms of this subsection. 
If use of the_ Sugarc51mp Daily Quota adjustment fonnula pursuant to the process set forth above 
does not result in a reduction of the current Sugarcamp Daily Quota, the current Sugarcamp 
Daily Quota shall remaln unadjusted. Any reduction(s) under this subsection is permanent and 
cannot be subsequently reacquired. No increase to the Sugarcamp Daily Quota is a11owed. If a 
reduction to the Sugarcamp Daily Quota is made under this subsection, the new Sugarcamp 
Daily Quota shall become effective October 1 of that year. 

(g) At any time prior to or during the operation of the coal mines, Adena agrees to 
· provide immediate notice to the State of Illinois of any changes in plans or circumstances which 

may resu1t in a reduction in its Rend Lake water supply requirements. Notice of any changes in 
plans, request for Daily Quota reductions, or terminations in Adena's Daily Quota, shall be 
provid~d in accordance with Section 14. 

(h) If Adena loses or the State of Illinois completely reduces the Daily Quota to zero 
pursuant to the terms of this Section, this Agreement shall terminate. 

4. Allocation of Available Water. 

(a) No Over Allocations. The parties acknowledge that the State of Illinois may, 
subsequent to the date of this Agreement, enter into agreemeIJts or other arrangements with, or 
may issue permits to, third.parties relating to the allocation, extraction, withdrawal or use of 
water from Rend Lake. However, the State of Illinois expressly covenants that in no case and 
under no circumstances will the State of Illinois enter into such agreements or arrangements, 
issue such perntits, or take any other actions which, when taken either individually or in 
aggregate, result in the actual or potential allocation, extraction, withdrawal or use of water in 
excess of the total amount of water under the control of the State of Illinois pursuant to the terms 
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and conditions of the Rend Lake Contract as of the date of this Agreement (any such action shall 
be referred to as an "Over Allocation"). 

(b) Over Allocarions. In the event 1hat the State of Illinois takes any action or fails to 
take any action resulting in, or which is likely to result in, an Over Allocation to any third party 
(each, an "Over AHocation Party"), the State of Dlinois shall grant Adena priority rights to the 
storage, withdrawal and use- of water over and against each and every Over Allocalion Party for 
the tenn of ~his Agreement, and the State of Illinois will use its best efforts and legal authority to 

.· ensure that any Over Allocation does not materially affect Adena' rights under this Agreement. 
The State of Illinois acknowledges that Adena' right to wiihdraw its Daily Quota is critical to its 
industrial operati~ns. Accordingly, t,e State of Dlinois shall notify ~dena of any Over 
Allocation, which notification shall include the name, address, and contact information of the 
Over Allocation Party. 

(c) Water Emergency. The parties acknowledge that the State of Illinois may enter 
into agreements with other parties to allocate, secure or otherwise beneficially use water from 
Rend Lake for Domestic Water Use, as defined herein,. and Non-Domestic Water Use, as defined 
herein, and that the State of IIJinois is oth~rwise authorized and entitled to protect the health and 
safety of its citizens .. Therefore, in the event of a declared water emergency, as declared by the 
Director of the Illinois Department of Natural Resources or other responsible state official, which 
results in an insufficient suppJy of water in Rend Lake to satisfy the water allocated and used for 
both Domestic Water Use, as defined herein, and Non-Domestic Water Use, as defined herein, 
and which deficiency of Rend Lake water would pose a direct threat to the public health or safety 
of communities relying upon water from Rend Lake (such an event is referred to as a "Water 
Emergency"), then the State of Illinois reserves its rights to prohibit or restrict, on an equal or 
pro-rata basis respectively, by ~olume of water used for Non-Domestic Water Use, the use of all 
Rend Lake water (except for the quantity of waler which has been allocated to the Rend Lake 
Conservancy Dfatrict under Contract RL-65-1, and existing and future amendments thereto) for 
an Non-Domestic Water Use until tbe Domestic Water Uses for which Rend Lake water has 
been allocated are otherwise satisfied. A "Water Emergency" shall also be deemed to exist, and 
the Stace of Illinois may proceed to exercise its rights to prohibit or restrict water use, if the 
'Director of the Illinois Department of Natural Resources makes a reasoned determination in 
accordance with applicable law that such withdrawal of water from Rend Lake for Non
Domestic Use will result in imminent, substantial and irreparable qamage to natural resources. If 
the Director of the Illinois Department of Natural Resources makes a Water Emergency 
determination, Adena may seek to alle~iate the water shortage, seek approval of the Director to 
mitigate any damages to natural resources and continue water use, or.seek reconsideration of the 
determination. Any prohibition or pro~rata reduction allocation, as more fulJy set forth in the 
following subsection, would apply on an equal percentage basis to the volume of all water used 
for Non-Domestic Use by each party receiving Rend Lake water; provided., however, that each 
and every Over Allocation Party shall reduce its Non-Domestic Use of water from Rend Lake to 
zero before any prohibition of pro-rata reduction shall be applicable to Adena. 

(d) Allocation of Mixed Use in Water Emergency. Except for the water allocated to 
or may be allocated to the RLCD. if any party entitled to use water from Rend Lake has both 
Domestic Water Uses and Non-Domestic Water Uses (collectively "Total Water Use"), whether 
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supplied in whole or in part by Rend Lake water, then the pro-rata reduction allocation of Rend 
Lake water applicable to such party's Non-Domestic Water Use during a Water Emergency shall 
be determined based on the percentage of such party's Total Water Use that constitutes Non
Domestic Water Use. Thus, for example, if a party's Total Water Use is singularly supplied by 
l 0 mgd of Rend Lake water and such party uses 50% of that water (i.e., 5 mgd) for Domestic 
Wafer Use, then the remaining 50% of that water (i.e., 5 mgd) used for Non-Domestic Water Use 
will be subject to the Rend Lake water pro-rata reduction. Likewise, if a party supplements its 
exis_ting water usage with Rend Lake water, then the percentage of that party's total Non
Domestic Water Use will be used to determine that party's pro-rata Rend Lake water allocation 
reduction. · For example, if such a party utilizes 30 mgd from a source other than Rend Lake and 
supplemei:tts that amount with IO mgd from Rend Lake, for a total of 40 mgd, and 50% of that -
Total Water Use (i.e., 20 mgd) is for Non-Domestic Water Use, then 50% of that party's Rend 
Lake water (i.e., 5 mgd) would be subject to a water allocation reduction during a Water 
Emergency. 

(~) "Domestic" and "Non-Domestic" Water Use. The teon "Domestic Water Use" 
as used in this AY,eement means use of water f<;>r household drinking, cooking, sanitary, health 
and similar purposes, as well as for medical.facilities and fire protection; howev~r. the parties· 
agree that ''Domestic Water Use" does not include use of water for any commercial or industrial 
uses, lawn sprinkling, commercial or non-commercial car washes, or recreation purposes 
(whether in a residential or other setting). The term "Non-Domestic Water Use" as used in this 
Agreement means ·any use other than Domestic Water Use. The term "Domestic Water Users" 
as used in this Agreement means those persons or entities using water solely for Domestic Water 
Use. The te1m "Non-Domestic Water Users» as used in this Agreement means those persons or 
entities using water for any use other than Domestic Water Use. 

(f) Notice of Water Emergencies. The State of Illinois shall provide Adena notice of 
any anticipated or actual Water Emergency as soon as practicable, which notice shall include the 
dates and expected duration of any Water Emergency and whether or not the State of Il1inois 
anticipates the prohibition or pro-rata reduction of any Non-Domestic Water Use in connection 
with the Water Emergency. 

S. Term of Agreement. 

This Agreement shall become effective upon execution by the parties and shall remain in 
full force anQ effect for a period of 40 years from the date first set forth above, unless otherwise 
terminated pursuant to the provisions of this Agreement. 

6. Pavrnent and Metering. 

(a) Within 30 days of the parties' full execution of this Agreement, Adena shall pay 
to the State of Illinois the amount of $6,500, which represents a non-refundable payment to 
secure the water allocation set forth in this agreement 

(b) For purposes of maintaining an accurate record of the water withdrawn from Rend 
Lake by Adena, Adena agrees to f~mish and install, prior to the Initial Withdrawal Date and _at 
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Adena' sole cost, reasonably necessary meters or measuring devices satisfactory to the State of 
lllinois and the U.S. Army Corps of Engineers (USA CE). Such meters or devjces shall be 
available for inspection by the State of Illinois and the USA CE, at their expense, at all reasonable 
times and upon reasonable notice to Adena. 

(c) Following the Initial Withdrawal Date, Adena shall prepare monthly withdrawal 
statements a.11d provide sucb statements to the State of Illinois and USACE in accordance with 
Article 4A of the Rend Lake Contract. 

(d) Upon full execution of this.Agreement, Adena shall be billed·by the State of 
Illinois for Adena's proportionate share of the Water Supply Costs (as defined below) incurred 
by the State of I11inois pursuant to the Rend Lake Contract. Billing shall commence when the 
USACE bills the Slate and shall continue on an annual basis thereafter for the term of this 
Agreemeat, unless otherwise terminated. Adena' proportionate share of actual experienced 
Water Supply Costs shall be based on the amount of the Daily Quota allocated to Adena, relative 
t9 the available yield (currently 70 mgd) of water assigned to the State of 111inois' control under 
Article 1 of the Rend Lake Contract. For purposes of this Agreement, "Water Supply Costs" 
shall mean all charges to _the State of Illinois calculated pursuant to the formulas set forth in 
Articles 5B, 5C, 5D and SE of the Rend Lake Contract in the form attached hereto as Exhibit A. 

(e) For charges pursuant to Article 5C of the Rend Lake Contract (i.e., "Annual 
Operation and Maintenance Costs"), Adena shall make a check payable to the Finance & 
Accounting Office, USACE and submit this check to the State of Illinois within 30 calendar days 
of receipt of its annual bill. For charges pursuant to Articles SB and 5D of the Rend Lake 
Contract (i.e., "Major Replacement Cost" and "Major Rehabilitation Co~ts," respectively), 
Adena shall submit payment (check payable to the Finance & Accounting_Office, USACE) to the 
State of Illinois in accordance to repayment arrangements established by the Contracting Officer 
pursuant to Article 7B of the Rend Lake Contract. If Adena shall fail to make any of the 
aforesaid payments when due. then Adena shall be responsible for all delinquent payments 
incurred pursuant to Article SE of the Rend Lake Contract. 

(f) The State of Illinois has identified potential operational and recreational impacts 
associated with water supply withdrawals from Rend Lake. The parties recognize the State of 
Ulinois' interests in the protection of other lake resources as well as to supply water for industrial 
and other purposes. The State of Illinois may pursue a feasibility study in conjunction with a 
project cooperation agreement with the Corps of Engineers or other competent party. The study 
will address water supply impacts along with other impacts associated with the economic 
development, mining, and wildlife management. The study may specifically ex.amine the costs, 
benefits and feasibility of installing a spillway control gate and fish banier. Adena is willing to 
support the State of Illinois' efforts to implement these studies, mitigation activities or other 
iroprovemenJs to Rend Lake which may be determined beneficial. Therefore, Adena agrees to 
pay $148,590 to the State of Illinois, or a designee of the State's choice, which shall be applied 
to pay the cost of these studies and/or construction measures which may be determined . 
beneficial. or shall be applied to pay for habitat activities at Rend lake as the State of Illinois 
determines to be appropriate. Payment will be made as follows~ (i) $74,295 on or before the first 
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anniversary of the parties full execution of this Agreement and (ii) $74,295 on or before the 
second anniversary of the parties full execution of this Agreement. 

(g) The payment obligations set forth in this Section 6 include all payments reguired 
by Adena for the water storage, withdrawal and use rights set forth under this Agreement. Adena 
shall not be required to make any other payment(s) to any other party (including without 
limitation any other governmental entity or private party) in consideration for the right~ set forth 
under this Agreement. Adena shall not be responsib1e for any outstanding or unpaid fees owed 
b~ the State of Illinojs or any othe~ party prior to the date of this Agreement. 

7. Termination. 

(a) Prior to the Initial Withdrawal Date, Adena may terminate this Agreement for any 
reason and in its sole discretion upon 30 days' written notice to the State of Illinois. Such 
tennination shall release Adena from all obligations under this Agreement. 

. (b) If the Initial Withdrawal Date does not occur by December 31 of the third year 
after the year in which this Agreement is executed (which date shall be referred to as the "Pre
Operation Termination Date"), this Agreement shall terminate; provided, however, that Adena 
may extend the Pre-Operation Tennination Date by one (1) year upon payment by Adena to the 
State of Illinois the amount of $6,500 and upon the agreement of the State of Illinois, which 
agreement shall not be unreasonably withheld. Thereafter, the parties may agree to further 
extensions of the Pre-Operation Termination Date upon such tenns and conditions as the parties 
may mutually agree. Any tennination under this subsection shall release Adena and the State of 
Illinois from any and all obligations under this Agreement. 

(c) After the Initial Withdrawal Date, .Adena may terminate Adena' obligations under 
thi~ Agreement upon 30 days· written notice to the State of Illinois if, prior to such tennination. 
Adena identifies a party: (j) that is wi11ing to accept assignment of all of Adena' rights, duties, 
and obligations under this Agreement; and (ii) that meets with tbe approval of the State of 
Illinois, which approval shall not be unreasonably withheld. If Adena satisfies the conditions for 
termination of this Agreement as provided in this subsection (c), Adena shall be released from its 
obligations under this Agreement. 

8. Changes in Law. 

. The parties acknowledge that statutory changes or judicial clarifications in applicable 
federal or stale law after the date of this Agreement may affect the right~ of the parties to this 
Agreement. In the event of such a change or clarification in applicable law, Adena or the State 
of Illinois may request amendment of this Agreement to confonn to such a change, or to clarify 
the rights of the parties as a result of such a change. 

9. Limitations. 

The parties agree that the State of Illinois will act subject to the terms and provisions of 
the Rend Lake Dam and Reservoir on the Big Muddy River Act, and other applicable Jaws. 

8 
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10. Right to Transferor Assign. 

Subject to pre-approval by the State of Illinois, which approval shall not be unreasonably 
withheld, conditioned or delayed, Adena may transfer or assign any or all of its rights and 
obligations under this Agreement at any time during the tenn of the Agreement, whether before 
or after the Initial Withdrawal Date, as herein defined; to any of the following parties: 

(a) Any subsidiary, parent or other related _corporate entity of Adena; 

(b) Any lending institution providing financing in· whole or in part to the construction 
and operation of the Pond Crcek-#1 and Sugarcamp coal mines. 

11. Successors and Assigns. 

Notwithstanding anything to the contrary, this Agreement shalrbe binding upon and 
inure to the benefit of the parties hereto and their respectiv~ successors and assigns. 

12: Water Quality. 

Adena recognizes that this Agreement provides for storage space for use of raw water 
only. The. State of IJlinois makes no representation with respect to the quality of water and 
assumes no responsibility therefore, or for treatment of the water. 

13. Force Maie.ure. 

Neither pariy shall be liable to the other for failure to perfonn· its obligations hereunder if 
and to the extent that such failure to perform is caused by or results from causes beyond its 
control, including, without limitation, strikes, lockouts, or other industrial disturbances; civil 
disturbances; fires; floods; acts of God; acts of a public enemy; but ex.eluding the financial 
inability of such party to perfonn its obligations under this Agreement and excluding the acts or 
omissioJ!S of such party's agents or subcontractors. 

14. Notices. 

Any notice required or pennitted to be given to either party shall be deemed to be 
received by such party (j) three (3) days after deposit in the United States Registered or Certified 
Mail, Return Receipt Requested, or (ii) one (1) business day after deposit with a nationally 
recognized overnight delivery service for next day delivery, or (iii) upon personal delivery to the 
party to whom addressed provided that a receipt of such delivery is obtained, or (iv) upon 
successful transmission by telecopy, in any case addressed to the parties at the following 
addresses: 

9 
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If to State of Illinois: 

If to Adena: 

Illinois Department of Natural Resources 
Office of Water Resources 
One Natural Resources Way 
Springfield, Illinois 62702-1271 
Attention: Director 
Telecopy No.: (217) 785-5014 

Adena Resources, LLC 
P.O. Box 1829 . 
1107 W, De Young, Suite E 
Marion, Dlinois 62959 
Attentiqn: Matt Fifield 
Telecopy No.: (618) 998-8012 

(with a copy not constituting notice to): 

Brian A Glasser, Esq. 
Bailey & Glasser, LLP 
227 Capitol Street 
Charleston, WV 25301 
Telecopy No.: (304) 342-1110 

or to the parties at such other addresses or telecopy numbers as they may designate by notice to 
the other party as herein provided. 

15. Governing Law. 

This Agreement and the legal relations of the parties shall be gov~med by the laws of the 
State of lllinois applicable to agreements negotiated, executed, delivered, and fully performed in 
such state. 

16. Captions. 

Headjngs of particular sections are inserted only for convenience and are in no way to be 
construed as part of this Agreement or as a limitation of the scope of the sections to which they 
refer. 

17. Severability. 

The various tenns, provisions and covenants herein contained shall be deemed to be 
separate and severable, and the invalidity or unenforceability of any of them shall in no manner 
affect or impair the validity or enforceability of the remainder hereof. 

18. Waiver. 

(a) No waiver of the terms, conditions and covenants of this Agreement shall be 
binding and effective unless the same shall be in writing signed by the parties. 
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(b) A waiver of any breach of the terms, conditions and covenants of thfa Agreement 
shall be for the one time only and shall not apply to any subsequent breach. 

19. Authority to Execute. 

Each of the undersigned certifies, by his/her signature, that he/she is authorized to 
execute this Agreement o~ behalf of his/her respective party and that he/she possesses authority 
to bind his/her party to the terms and conditions set forth herein. Executicm of this Agreement 
does noUndicate and shall not be construed as a waiver by either.party of any statutory, common 
law, or other rights which either party has or-may have under applicable law. · 

[REMAINDER OF PAGE INTENTIONALLY BLANK] 
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IN WITNESS WHEREOF, the parties have caused this Agreement to be executed and 
to become binding and effective as of the day and year first set forth above. 

STATE OF ILUNOIS 

RECOMMENDED: 

Gary R. Clerk, Director 
Office of Water Resources 
Department of Natural Resources 

· Dale: W o /?. o" 1 · 

Ellen King-Pietrzak, Acting Chief Fiscal Officer 
Department of atural Resources 

Date: Q,'/0 0 '1-

Date: ~ A 1"1 ZCO-:f t 

12 

Sam Flood, Acting Dire:::tor 
Department of Natural Resources 

Date: <7·- /.:< -£i 7 -----~------------

William Richardson, General Counse) 
Department of Natural Resources 

Date: 15µ d· ?P, dco r 

· (Adena Resources, LLC) 

Date: q /,~ j OJ 

Rod R. Blagojevi , 
State of Illinois 

Date: 
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EXHIBIT A 

Contract Between the United States of America and the State of 
Illinois for Water Storage Space in Rend Lake Reservoir 

("Rend Lake Contract")" 

Contract No. DACW43-88-C-0088 dated ~3 September, 1988 

A 



R05507

AMENDMENT NUMBER ONE 
to the 

SEPTEMBER 21. 2007 AGREEMENT 
between the 

STA TE OF ILLINOIS 
and 

ADENA RESOURCES, LLC 

THIS AMENDMENT is made between the ST A TE OF ILLINOIS, acting through and 
represented by the State of Illinois, Department of Natural Resources (hereinafter referred to as 
"State of Illinois"), and ADENA RESOURCES, LLC (hereinafter referred to as "Adena"), 
(Adena and the State of Illinois are also referred to herein individually as a "patty" and 
collectively as the "parties"). 

WITNESSETH: 

WHEREAS, the State of Illinois and Adena entered into an agreement, (hereinafter 
referred to as "AGREEMENT"), effective September 21, 2007, which provides that Adena, 
pursuant to the tenns and conditions of the AGREEMENT, may withdraw from Rend Lake; and, 

WHEREAS, Adena failed to meet the July 1, 2008 deadline requirement to obtain a 
surface coal mining and reclamation operations perm.it for the Sugarcamp mine as cited under 
Section 3(c) of the AGREEMENT, and, 

WHEREAS, Adena obtained a surface coal mining and reclamation operations penrut 
for the Sugarcamp mine on August 19, 2008; and, 

WHEREAS, Adena has requested waiver of the Section 3 (c) July I, 2008 deadline 
requirement, citing the permit delay as an unforeseen circumstance; and 

WHEREAS, the State of Illinois has detennined that 1) the circumstances necessitating 
this AMENDMENT were not reasonably foreseeable at the time the AGREEMENT was 
executed, 2) this AMENDMENT is germane to the AGREEMENT as originally executed, and 3) 
this AMENDMENT to the AGREEMENT is in the best interest of the State of Illinois. 

NOW, THEREFORE, the parties hereto, being the same parties as to the September 21, 
2007 AGREEMENT, agree to the following amendments thereto: 

1. Section 3(c) of the AGREEMENT is hereby removed. 

2. All other covenants under terms of the September 21, 2007 AGREEMENT remain 
unchanged and in full force and effect. 

l 
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AMENDMENT NUMBER TWO 
TO THE 

SEPTEMBER 21, 2007 AGREEMENT 
between the 

STATE OF ILLINOIS/ DEPARTMENT OF NATURAL RESOURCES, 
and the 

ADENA RESOURCES, LLC 

THIS AMENDMENT is 'made between the STATE OF ILLINOIS, acting through and 
represented by the State of Illinois, Department of Natural Resources (hereinafter 
referred to as the "Siate of Illinois"), and ADENA RESOURCES. LLC (hereinafter 
referred to as "Adena·), (Adena and the State of Illinois are also referred to herein 
individually as a "party" and collectively as the "parties"). 

Wltnesseth: 

WHEREAS, the State of Illinois and Adena entered into an agreement, 
(hereinafter referred to as ft AGREEMENT''), effective September 21 , 2007, which 
provides that Adena, pursuant to the terms and conditions of the AGREEMENT, may 
withdraw from Rend Lake; and 

WHEREAS, Section 3(c) of the said agreement was amended on August 14, 
2009;and 

WHEREAS, The United States Army Corp of Engineers has notified the State of 
Illinois on November 24, 2014 that payments from an entity that does not have an 
agreement or contract directly with the U.S. Army Corps of Engineers will not be 
accepted, and the DEPARTMENT has determined that this notification necessitates the 
amendment of Paragraph 6(e) to the AGREEMENT. 

NOW THEREFORE, the parties hereto mutually agree that Paragraph 6(e) of 
said agreement be amended to read as follows: 

(e) For charges pursuant to Article SC of the Rend Lake Contract (i.e., 
"Annual Operation and Maintenance Costs"), Adena shall make a check 
payable to the State of Illinois, mailed directly to the Illinois Department of 
Natural Resources, Attn: OWR - Water Supply Engineer, One Natural 
Resources Way, Springfield, IL 62702-1271within 30 calendar days of 
receipt of its annual bill. For charges pursuant to Articles 5B and 5D of 
the Rend Lake Contract (i.e., "Major Replacement Cost" and "Major 
Rehabilitation Costs," respectively), Adena shall submit payment payable 
to the State of Illinois, mailed directly to the Illinois Department of Natural 
Resources, Attn: OWR - Water Supply Engineer, One Natural Resources 
Way, Springfield, IL 62702-1271 in accordance to repayment 
arrangements established by the Contracting Officer pursuant to Article 
7B of the Rend Lake Contract If Adena shall fail to make any of the 
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aforesard payments v;t,en t:..ie. t111;m Aoena shall be responsible for a il 
delinquent payments incurred pursuant to Articl8 5E of the Rend Lake 
Contract. 

STATE' OF ILUNOIS:DE;P._L,RTl,1ENT OF NATUl~.l;L RE$0l,/8CES 

APPROVED: 

1rec o; 

Office of Water Resources 

Dat~: S/-ZS/15 

v 
Department pf Natural Resources 

Date: ..< / Z-G /; -

General Counsel 

Date: //,Z( //1 
' >r .~ i 

ATTEST: 

Adenc1 ·~~source!'\, Ll.C 

Date·: -i:;·~ .2 t- .:::-. \ ';~ 

; ; __ ...._ __ _ 

Doug orence 

Chief Fiscpl Officer 

Date: $/lt/;5= 
J I 

. .:i.DENA RESOURCES, LLC 

APPROVED: 

Mike Beyer) ( l 
Chief ExecL1tive Officer 

. 1 
Date: s l :.iq t ,;' 
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Waste water 

Case history on the reduction 
of chlorides from mine water 
by Srlkantll Muddasanl, Kathleen Lagnese, Kashl Bane~ee and &aria Robinson 

Mine water generated from underground 
coal mining operations contains both 

dissolved and particulate solids. Dissolved 
solids primarily consist of sodium, calcium, 
magnesium, potassium, chlorides and sulfates. 
When discharged to a receiving stream 
without treatment, these constituents create a 
potentially toxic environment for aquatic life. 

A case study is presented to discuss how a 
centralized treatment plant treats mine water 
from six locations to meet discharge limitations 
for chlorides. Located in West Virginia, this 
facility consistently achieves less than the 
National Pollutant Discharge Elemenation 
System (NPDES) permit limitation of218 mg/L 
chlorides in the discharge while generating 
almost zero liquid waste. The dissolved 
solids concentration in the influent ranges 
between 5,000 and 10,000 mg/L, with chloride 
concentrations of 1,000 to 2,000 mg/L and 
sulfate concentrations of2,000 to 6,000 mg/L. 

The mine water is treated using advanced 
treatment technology to produce clean water 
for discharge or reuse. The treatment process 
comprises aeration, softening, filtration, reverse 
osmosis (RO) reject softening. evaporation, 
crystallization, linal eflluent remineralization 
and sludge dewatering. The solid waste 
generated in the treatment process is landlilh!d 
on site. The leachate is sent back to the facility's 
thermal treatment process. Because no liquid 
waste leaves the property, this plant is termed a 
zero liquid waste (ZLW) facility. 

The advanced water treatment system 
was built to meet a new 218 mg/L regulatory 
limitation imposed by the West Virginia 
Department of Environmental Protection for 
chlorides discharged to surface waters. The 
system is designed to treat a maximum flow 
of approximately 795 m3/h (5 million gpd) of 
mine water. The treatment process utilizes RO 
membrane treatment to achieve the effluent 
criteria, and evaporation and crystallization 
technology to manage the RO concentrate 
from the water treatment process. As a result, 

Srtkanth Muddasanl, Kalllleen Lagnese, 
Kashl Banertee and Carla Robinson are 
process engineer, senior process 
engineer, senior technical director, 
and marketing manager, Veolia Water 
Technologies, Pittsburgh, PA, email 
srtkanth.muddasanl@veolla.com. 

www.miningengineeringmagazine.com 

the system produces clean water for discharge 
while generating zero liquid waste. The effluent 
water can be used for industrial purposes or 
discharged to a receiving stream. A water 
impact index (WIIx) study indicated .that 
discharge of this high-quality water into the 

~lY~~.7E'F-.:....~ 

Mine-SORB™ by Flologix 

A Breakthrough in 
Water Treatment Chemistry! 

Mi ne-SORB by FloLogix isa next generation chemistry platform 
developed to solve many of today's most difficult water treatment 
challenges. Highly effective for problem contaminants including 
iron, aluminum, sulfates, TSS and selenium, Mine-SOR8's dry blended 
formulation is non-hazardous and extremely cost effective. 

Mine-SOR& integrates easily with most existing water treatment 
equipment, helps reduce total water treatment costs, and insures 
discharge compliance. 

Key Mine-SORB Advantages Include: 

~ Excellent for removal of iron, aluminum, 5ulfates, TSS and 
certain forms of selenium in a single treatment step 

~ lmprovu water quality 

~ Reduces total treatment cost 

~ Lowen solids/sludge produdion 

~ Formulation can be customized for specific 
application5 or requirements 

Visit us at FloLogix.com or call 1-877-674-0496 
today to learn how Mine-SORB can help solve your water treatment 

challenges. We will exceed your expectations! 

~FlaLagix 
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[Cl HAYWARD' 

Get the achantages of Hap1 ar,l's imlustry•lcading 
thermoplastic Flow Control products and solutions! 

• Ability to handle harsh chemicals and cm·ironmcnts 

• Outstanding long-term performance in highly corrosi\·e applications 

• Materials of construction that prevent contamination of smsiti1·e lluids 

• Economical life cycle cost 1·s. metal and traditionally specified materials 

Hayward Flow Control Products and Solutions arc designed and 
suitable for use in kc) piping systems and applications such as: 

• Electro-winning solutions 

• Chemical handling, production and distribution 

• Mineral extraction 

• Water treatment, transmission and disposal 

For more information on Hayward Flow Control products 
and solutions, call l .88.R.42.9.4615 or visit us 
onlinc at hayw,uclllowcontrol.<.om 

TnemioplaslicVaJves I AclualiOn & Controls I Slrainels I Filten I Bulkhead flltilgs & Tank Ace~ I Pum~i 
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Monongahela River watershed may improve the water 
quality for downstream water users. The waste produced 
in the treatment process. including softening sludge and 
salt, is disposed of in an onsite landfill. 

Currently, the plant is treating at an average flow of 
490 m1/h (3.1 million gpd) of mine water with an average 
influent chloride concentration of 1,530 mg/L and an 
average diluent chloride concentration of 11 mg/L. 

Design basis versus current feed condition 
Table 1 shows the design condition versus current 

average condition, while Table 2 shows the key diluent 

■ Table 1 
Design assumptions. 

Parameter Design Current avg feed 
condition condition Pl 

Design flow, 3,500 Max 2142 
GPM (1750 M in, 

2,300 Avg) 

pH, S.U. 5 - 10 7.54 

Temperature.° F 38 - 85 72 

Calcium, mg/L 300 226 
as ion -- - -·-
Magnesium. 200 102 
rng/L as ion 

Chlorides, mg/L 1,500 1,530 

' 
as ion I -
Sulfates, rng/L 5,500 2,700·' 
as ion I 

l ,---
Iron as Fe+2, 150 0.27 2 

rng/L as ,on 
I 1 Parameter Design Current average 

I I 
condition feed condition Pl I 

Manganese. 2 0.27 z 
mg/Las ion -
Aluminum. mg/L 8 O.Dl 2 

as1on 

Alkalinity, rng/L 700 - 1200 897 
as CaCO~ --·-
TDS (estimated). 10,000 7,900 . 
mg/L -
Notes: 
' Average value based on the data collected between Aug. 
20 - Sept. 5, 2014. 
2 Average va'ue based on the data collected during startup 
(March 19 - May 31, 2013). 
3 Other average values were based on the data collected 
between Jan. 21 - May 31, 2014. 

www.miningengineeringmagazine.com 
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Wastewater 

■ Figure 1 
Aerial photo of centralized mine water treatment plant located In West Virginia. 

water quality requirements. 
The differences between the 

design basis and the current average 
feed water concentrations of iron, 
manganese, aluminum, sulfate and 
total desolved solids (TDS) are 
related to the fact that pretreatment 
is performed at some of the six mine 
locations prior to discharging to the 
centralized water treatment plant. 
The design basis was developed 
assuming no pretreatment at the 
upstream sources. The existing 
pretreatment systems. however. do 
not significantly impact the feed 
water chloride concentration. As a 
result, it is very close to the original 
design value. 

The treatment process consists of 
the treatment steps described in this 
article. 

.,. 

· erlcan Peat Technology, LLC 
Ave • ~ n, MN 5643111.877.257.S906 

www.An'9rlcanPeatTec:h.com 

www.miningengineeringmagazine.com 

• Reliable sorption of dissolVM ,n~ 
• ConcYrrent physical filtration of-~ldi 

• Adaptable to active or passive systems 

• DepeodabJe and straightforward 

• Suitable for off-the.grid systems 

• Robust in changing conditions 

• Green technology 

• Cost-effective 

Cadmium I Copper I Lead I Zinc 
Nickel I Chromium I Manganese I Cobalt 
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Wastewater 
I Figure 2 
Full flow softening clarifier. 

Raw water pretreabnent 
Equalization. The influent to the treatment 

system is water from three mines collected 
at six different sites. As noted previously, 
pretreatment for metals removal is performed 
at some of these sites prior to conveyance 

- to the water treatment plant. Two separate 
;§~~ pipelines convey the water to the 11,360 m3 (3 

I Figure3 
Multimedia filters. 

■ Table2 
Effluent water quality requirements. 

-- -I Parameters Maximum effluent concentration -- ,-
1 Chlorides, mg/L <218 I 

1 TDS. mg/L <150 2 

" pH 6-9 

I - - f 

Minimum hardness, ~50 
mg/L as CaCO, 

Note: 
' NPDES permit requirement for outfall discharge. 

I 
2 Consent decree requirement applied to product water prior to remmer-

alizatlon. 
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million gal) raw water feed tank shown in the 
upper right corner of Fig. 1. Backwash water 
from the;: mullimt:<lia lilters is also <lirt:clt:<l lo 
the raw water tank, along with discharges from 
various collection sumps at the site. Residence 
time in the tank is approximately 12.5 hours at 
maximum design flow conditions. Jet mixing 
accomplished by a grid at the bottom of the 
tank prevents total suspended solids (TSS) 

. from settling out in the tank and promotes 
equalization of the influent to the treatment 
process. 

Aeration. From the raw water tank. the 
water is pumped to an aeration tank. where 
the air oxidizes dissolved iron to form a ferric 
hydroxide precipitate. Effluent from this 
aeration tank overflows into a second aeration 
tank where the pH can be increased with caustic 
soda (NaOH) to promote the precipitation of 
dissolved manganese, if needed (this is not the 
case currently). 

Softening. The second aeration tank 
overflows into an adjacent full flow softening 
tank (Fig. 2), where water is lime soc\a ash 
softened. Based on the design condition, 
softening is required prior to RO to reduce 
calcium hardness and to avoid potential 
calcium sulfate precipitation at high recovery. 
The softening tank is equipped with a draft tube 
reactor to ensure thorough solids contact with 
the recycled sludge and treatment chemicals. 
The softening tank effluent flows to a solids 
contact clarifier that removes the precipitated 
solids. A majority of the precipitated sludge is 
recycled back to the crystallization tank at a 
specified sludge recycle ratio to promote crystal 
growth kinetics and improved settling. The 
excess sludge is wasted from the system and 
pumped to the sludge holding tank. 

Aluminum precipitation and filtration, 
'lbe clarifier effluent !lows into an aluminum 
precipitation tank where the pH is adjusted to 
6.5 to 7.2 S.U. for removal of aluminum. Based 
on the design condition mentioned, aluminum 
removal is required to avoid potential 
downstream RO fouling. Sodium hypochlorite 

www.mini11gengineeringmagazine.corn 
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is also added here to inhibit bacterial growth in 
the downstream filters. 

The aluminum precipitation tank overflows 
into an adjacent concrete multimedia filter feed 
(MFF) tank. Based on economic considerations, 
an MMF system was selected instead of 
ultrafiltration. The MMF system consists of 
seven vertical multimedia filters operated in 
parallel (Fig. 3). Each lilte;:r vessd is 3.6 m (12 
ft) in diameter and 2 m (6 ft) high. Filtration 
of suspended solids is provided by a 1-m (3-
ft) deep bed comprised of layers of garnet, 
sand and anthracite with a gravel underdrain. 
A filter aid is used to enhance the removal of 
suspended and colloidal particles. The MMF 
system effluent is pumped to the RO feed tank, 
and filter backwash water is directed to raw 

■ Figure 4 
Reverse osmosis system. 

water feed tank. I Figure 5 

Reverse osmosis membrane system RO reject softening clarifier. 
The RO feed tank effluent is pumped 

through a 5-micron cartridge filtration system to 
remove any fine colloidal particles. Antiscalant 
and sodium bisulfite are added prior to RO to 
protect the membranes from scaling and from 
residual free chlorine that can damage the 
membranes. The single-pass, reverse-osmosis 
process is a three-stage system design with 18 
x 9 x 4 - 7 M array. The main objective of the 
RO system is removal of chlorides and other 
dissolved solids present in the water. The RO 
system consists of five parallel skids, each sized 
for 25 percent of the design flow with one 
standby unit. The RO system is designed to 
operate ata flux rate of10-12GFD (17-20LMH). 
The RO system is designed to operate at a high 
water recovery rate of 85 percent. The clean 
permeate produced by the RO system is sent to 
the product water tank where it combines with I F" 6 
distillate from the evaporation/crystallization lgUre 
process prior to being remineralized. Evaporator and crystallizer. 

Final effluent remincralization. The final 
effluent water is remineralized using carbon 
dioxide and lime water to meet the effluent 
requirement for total hardness (50 mg/L as 
CaCO1), which protects the aquatic life in the 
receiving stream. The treated water flows into 
Hibbs Run, a tributary to Buffalo Creek that 
ultimately discharges to the Monongahela 
River. In addition, final effluent water can also 
be sent to onsite truck loading stations for reuse 
in other industrial operations. 

RO reject softening. An evaporator feed 
tank collects the RO reject as well as leachate 
from the onsite landfill for subsequent 
processing through the facility's thermal 
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Waste water 
I Figure 7 
Feed water conductivity. 
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treatment process. The evaporator/crystallizer 
system is designed to handle corrosive materials 
with high salt concentrations. However, it 
must first be treated to prevent fouling of the 
heat transfer surfaces within the evaporator. 
Treatment consists of chemical softening in a 
second RO reject softening tank followed by 
solids settling in a second flocculating clarifier, 
acidification, preheating and deaeration/ 
decarbonation. Sludge from the reject softening 
process is sent to the sludge holding tank. 

Evaporator and crystallizer 
The evaporator concentrates the RO reject 

by removing water in an energy-efficient, 
economical manner prior to the crystallization 
system. The evaporator is a concentric falling 
film unit divided into two sections. a low 
concentration side and a high concentration 
side. The split design reduces the overall power 
consumption of the system by allowing a 

portion of the 
evaporation 
to occur at a 

Estimated waste generation in treatment process 
based on current average and design condition. 

lower boiling 
point rise 
than the final 
concentration 
leaving the 
evaporator. 

-
Waste Design Current 

condition average 
condition ---

Softening 6,666 lb/hr 2,500 lb/hr 
sludge (on 
a 100% dry 
basis) -- ., 
Salt (on a 17,500 lb/hr 8,460 lb/hr 
100% dry 
basis) 

Total waste 24,166 lb/hr 10,960 lb/hr 
generated I (on 100% 
dry basis)_ 
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T h e 
evaporator 
operates as a 
mechanical 
v a p o r 
recompression 
system. Vapors 
created by 
concentrating 
the feed 
brine are 
recompressed 
by the 

evaporator fan to a higher pressure and, 
consequently, a higher temperature. These 
vapors are then recycled back into the 
heater shell to provide the heat source for 
concentrating the brine. This design eliminates 
constant steam use from auxiliary sources. The 
vapor that condenses on the outside of the 
evaporator heater tubes leaves the evaporator 
shell side and gravity drains to the distillate 
tank. The evaporator distillate combines 
with distillate from the crystallizer unit and 
is pumped through the feed preheater for 
heat transfer to incoming brine. This cools the 
distillate, which is then conveyed to the product 
water tank. The high-solids brine from the 
evaporator is sent to the crystallizer feed tank 
for further concentration in the crystallizer unit. 

The crystallizer has a vapor body, a 
recirculation pump and a forced circulation heat 
exchanger. Similar to the evaporator, the vapors 
created by concentrating the slurry within the 
crystallizer are recompressed by fans. Heat 
from the mechanically recompressed vapors 
is transferred through the tubes of the heater 
to the brine. The concentrated brine collects in 
the vapor body and is recirculated through the 
heater. As the evaporation process continues. 
the concentration of the brine contained in 
the vapor body increases. As the concentration 
increases, the solution becomes supersaturated 
and salts precipitate from solution, resulting in 
a brine slurry. 

A slipstream of the recirculating crystallizer 
slurry is sent to two centrifuges for dewatering. 
The two centrifuges are located in a dewatering 
building as are two filter presses dedicated to 
the softening sludge. The dewatered salt cake 
produced by the centrifuges is disposed in the 
on-site landfill together with the dewatered 
softening sludge filter cake. The liquid from the 
centrifuges is returned to the crystallizer feed 
tank. 

Sludge dewatering. Wasted sludge from 
the full flow softening and RO reject softening 
process is combined and dewatered using two 
plate-and-frame filter presses housed in the 
dewatering building. The filter cake produced 
by the presses is collected in trucks for transport 
to the on-site landfill for disposal. 

Operating resuns and discussion 
The effluent water quality requirements 

for TDS and chlorides were provided in Table 
2. Operating data for conductivity. as well 
as recent sampling results for chlorides and 
sulfates, were used to evaluate the treatment 
plant performance in achieving these treatment 
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goals. 

TDS removal 
The consent decree limit for TDS is 150 

mg/L. Figure 7 illustrates the variation of 
actual feed water conductivity measurements 
recorded from Jan. 21, 2014 to May 31, 2014, 
rdative lo the design inlluenl concentration. 
The current average feed water conductivity 
is 10,270 µs/cm, compared to the design 
assumption of 13,000 µs/cm. 

Figure 8 illustrates product water 
conductivity level measured prior to the 
remineralization process, as well as the current 
final discharge conductivity measured after 
the remineralization process. The required 
TDS concentration prior to remineralization 
is less than 150 mg/L. The average product 
water conductivity before remineralization 
is 67 µs/cm (approximately 42 mg/L TDS). 
The average final effluent conductivity after 
remineralization is 140 µs/cm (approximately 
88 mg/L TDS). The remineralization process 
adds dissolved calcium and carbonate ions to 
the water that are responsible for the increase 
in conductivity. 

Chloride removal 
The principal driver for this project was to 

meet the NPDES effluent discharge chloride 
limit of less than 218 mg/L. Figure 9 shows 
the current feed chloride concentration versus 
current effluent concentration as measured 
in grab samples collected and analyzed in 
the facility's onsite lab from Aug. 20-Sept. 5, 
2014. The current average feed water chloride 
concentration is 1,530 mg/L and average final 
effluent water chloride concentration is 11 
mg/L. 

Waste generated 
The wastes generated in the treatment plant 

(softening sludge filter cake and salt cake) are 
disposed in an onsite landfill. Table 3 shows the 
estimated amount of softening sludge and salt 
produced based on the design feed condition 
and the current average feed condition (Table 
1). The waste generated currently is less than 
designed. resulting in less frequent dewatering 
cycles and/or centrifuge use. 

Conclusion 
The centralized mine water treatment plant 

located in West Virginia was built to meet a 
new regulatory limit of <218 mg/L for chlorides. 
The advanced water treatment system utilizes 
state-of-the-art membrane technology to 
achieve the chloride limit and energy-efficient 
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I Figure 8 
Product water conductivity. 
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evaporation and crystallization technology 
for brine management. The plant performance 
consistently exceeds the design requirements. 
Solid waste generated in the treatment process 
is disposed in an onsile landfill and the leachate 
gcneratt:d at lhc landfill is st:nl back lo lhe 
facility 's thermal treatment process. Because no 
liquid waste leaves the property, this facility is 
termed a ZLW facility. ■ 
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I REPORT TO THE UNITED STATES DISTRICT COURT FOR THE SOUTHERN DISTRICT OF WEST VIRGINIA ON THE 

CURRENT AND PROPOSED USE OF REVERSE OSMOSIS TREATMENT IN SURFACE AND UNDERGROUND COAL 

I MINE SITES 

EXECUTIVE SUMMARY 

Pursuant to Federal Rule of Civil Procedure 53(a)(l)(C), Mr. James H. Kyles was appointed as Special Master of 
Engineering in CIVIL ACTION NO. 2:13-21588 (consolidated with 2:13•16044) by the Honorable Robert C 
Chambers. As part of the Memorandum Opinion and Order Regarding Injunctive Relief (Order), Mr. Kyles was 
directed to provide information on the current and proposed use of Reverse Osmosis (RO) treatment of water 
from surface and underground coal mine sites. The report presents a summary of available information related 
to the current and proposed use of RO to treat Mine Drainage (MD) water from surface and underground coal 
mine sites. 

Reverse Osmosis (RO) has been successfully used to treat municipal and industrial wastewaters for several 
decades, and RO has been found to be an efficient process technology that can remove Total Dissolved Solids and 
reduce conductivity in streams well below the 300 µS/cm target as applied to MD water discharges in West 
Virginia under current court cases. However, the feasibility of applying RO in a technically efficient and cost 
effective manner is directly related to the target water quality and the selection of pretreatment unit operations 
upstream of the RO system. 

Reported systems from literature were reviewed and evaluated with consideration applied to the specific 
quality of the Leatherwood Creek MD water. To validate the information available in literature, a review of 
current MD water RO plants was conducted. Interviews were conducted with the operation and engineering 
staff associated with these systems, and design, performance, operation, and maintenance items were discussed. 
As part of this evaluation, the total installed and operating cost as a function of system hydraulic capacity was 
considered and, again, validated against real world examples treating MD water. Total installed and operating 
costs for different flow rates have been identified and have been reported. It is expected that the total operating 
cost for a properly designed RO treatment system, including required pretreatment, would range from $10 to 
more than $18/1,000 gallons of MD water treated. Pretreatment accounts for approximately 20% of the 
operating costs, while the RO treatment accounts for 28%, with the balance (52%) being attributed to residual 
solids handling. 

Discharge of RO water, with an absence of conductivity, may be as problematic as the current discharge of high 
conductivity water, as aquatic habitats cannot thrive in a system with low or no conductivity. As such, in order 
to meet effluent discharge requirements, a small portion of untreated raw MD water ( <5%) may need be 
blended with the RO permeate in order to not negatively impact the receiving water quality. 

It is concluded based on literature, actual operating data, and experience that RO treatment of MD water is 
technically and economically feasible. Key elements affecting feasibility are proper design and operation of RO 
pretreatment and reject management systems. In addition, novel RO applications, Ettringite/nanofiltt'ation (NF) 
technology, and/or coupling of active treatment of concentrated and segregated valley fill underdrain flows 
should be explored further to minimize overall life cycle cost of the system. 
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REPORT TO THE UNITED STATES DISTRICT COURT FOR THE SOUTHERN DISTRICT OF WEST VIRGINIA ON THE 
CURRENT ANO PROPOSED USE OF REVERSE OSMOSIS TREATMENT IN SURFACE AND UNDERGROUND COAL 

MINE SITES 

1 INTRODUCTION 

Pursuant to Federal Rule of Civil Procedure 53(a)(1)(C), Mr. James H. Kyles was appointed as Special 
Master of Engineering in CIVIL ACTION NO. 2:13-21588 (consolidated with 2:13-16044) by the Honorable 
Robert C Chambers. As part of the Memorandum Opinion and Order Regarding Injunctive Relief (Order), Mr. 
Kyles was directed to provide information on the current and proposed use of Reverse Osmosis (RO) treatment 
of water from surface and underground coal mine sites. 

Specifically, the Leatherwood site Mine Drainage (MD) water requires treatment to reduce conductivity to below 
a target conductivity of 300 µS/cm. During trial, various approaches were proposed by the Parties, including 
Water Management (routing impacted water around sensitive receiving water bodies to larger, more robust 
waters) and RO. The Court directed the development of this report to become better acquainted with the "state 
of the industry" associated with the use of RO for the treatment of MD water. 

This report presents a data summary of typical MD water quality, and provides a literature review of RO 
technology with specific application to MD water treatment. A literature review was conducted as part of this 
investigation. The literature search identified data from operating RO facilities and articles published in peer
reviewed academic journals. A discussion of RO pre-treatment, RO performance, and generation and treatment 

. of residual RO reject is presented, along with RO applicability to MD water treatment and cost. Alternative 
treatment technologies are also identified. 

2 DATA SUMMARY 

Data from various operating RO facilities were analyzed and, while the resulting treated water quality meets the 
effluent quality requirements, the feasibility of the treatment is dependent on the volume of water treated, cost, 
and reliability of operation and maintenance. It is important to note that the influent quality of the mine 
discharge depends upon many factors, such as the mineral being mined, and geological and topographical 
characteristics such as catchment hydrology etc. (Miller, 2014)1• compares the influent water quality from 
Leatherwood Creek tributaries and Leatherwood Creek with those associated with the Buchannan Wastewater 
Treatment Plant (BWTP), the Northern West Virginia Water Treatment Plant (NWVTP), and MD observed at 
Boardtree and Stillhouse Branches. The data for these sites were supplied by FOLA. Additional data were 
obtained from Internet based research platform which was published by Veolia1 and the Bingham Canyon 
Water Treatment Plant (BCWTP)9 for studies conducted on high sulfate MD water. 

Since NWVTP, Boardtree Branch, Stillhouse Branch, and South Africa sites have similar influent water 
characteristics, specifically elevated sulfate concentration and high sulfate/TDS ratio (i.e, >0.5), they are suitable 
for comparative treatability analysis with Leatherwood Creek due to high sulfate concentration. 

Of specific interest to the feasibility of RO treatment are scale-forming compounds. The two major categories of 
scale forming compounds present in MD are sulfate-based and carbonate-based compounds. Metal-sulfate and 
metal-carbonate salts are sparingly soluble. Because an RO system concentrates the MD wastewater as a 
function of treatment, the solubility of these salts is exceeded and the formed precipitate scales the RO 
membrane surface, causing increased operation and maintenance. 
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REPORT TO THE UNITED STATES DISTRICT COURT FOR THE SOUTHERN DISTRICT OF WEST VIRGINIA ON THE 

CURRENT AND PROPOSED USE OF REVERSE OSMOSIS TREATMENT IN SURFACE AND UNDERGROUND COAL 

MINE SITES 

Table 1: MD water lnfluent Quality data for the entlre treatment operation 
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Conductivity 2160 - 2210- 2500 13,900 n/a 2800 2800 n/a 2600 
2900 2830 

Total 2440 - 2240 - 2750 8620 9765 2900 2870 3070 2000 
Dissolved 2960 2870 
Solids 
Sodium 38-46 13 -19 26 2950 3016 7.32 8.42 104 n/a 
(mg/L) 
Chloride 5-6 6 -7 8 4750 1356 5.8 10 70 n/a 
(mg/L) 
Sulfate 1760- 1460 · 1600 n/a 4962 1850 2100 1830 1200 
(mg/L) 1940 2520 
pH 7-8.3 6.8-8.3 8 7.3 7.1 7.74 7.94 7.4 3.5 
Calcium 265 -314 265 - 318 300 153 268 310 310 690 n/a 
Barium 0.01 - 0.02 n/a 8.7 0.1 0.01 <0.01 n/ a n/a 

0:02 
Total 75 - 93 162 - 185 100 593 1045 205 228 nbi n/a 
Alkalinity 
(as CaC03) 
(mg/L) 

Sulfate/TDS 0.64- 0.53- 0.56 n/a 0.51 0.66 0.73 0.59 0.6 
Ratio 0.72 0.97 
Design Flow n/a n/a n/a 1600 3500 n/a n/a n/a 3200 
(GPM) 

Notes: 
n/a - Data not available 
Single sulfate data point for Cogar Hollow with value greater than TDS was excluded 

3 RO APPLICATIONS IN MINE DRAINAGE WASTEWATER TREATMENT 

The RO membrane acts as a barrier to all dissolved salts and inorganic molecules, as well as organic molecules 
with a molecular weight greater than approximately 100 g/ mol. Water molecules, on the other hand, pass freely 
through the membrane creating a purified product stream {permeate). Rejection of dissolved salts across the 
membrane into the permeate stream is typically 95% to >99%. The remaining concentrate (reject) is a 
concentrated brine solution of lower volume. Permeate salinity is proportional to the average feed salinity at 
the membrane surface. Therefore, an increase in feed salinity will result in a correspondingly higher permeate 
salinity. 

Osmotic pressure is the pressure phenomena resulting from the difference of salt concentrations across an RO 
membrane. In order to transport water across the membrane, the osmotic pressure must be overcome through 
high pressure pumping. Osmotic pressure is a direct function of total dissolved solids (TDS) concentration. 
Hence, increased TDS levels result in increased osmotic pressure. Therefore, higher feed salinity will require 
higher feed pressure to produce a given permeate flow . 
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REPORT TO THE UNITED STATES DISTRICT COURT FOR THE SOUTHERN DISTRICT OF WEST VIRGINIA ON THE 

CURRENT AND PROPOSED USE OF REVERSE OSMOSIS TREATMENT IN SURFACE AND UNDERGROUND COAL 

MINE SITES 

The recovery ratio (volume of permeate/volume of reject) is limited by the required permeate salinity and feed 
pressure limitations. Increasing system recovery ratio results in higher average salinity at the membrane 
surface with a proportional increase in the average feed osmotic pressure. Increasing the recovery ratio also 
increases the concentrate of salt in the reject stream. 

The performance of membrane elements operating in a reverse osmosis system is affected by the feed water 
composition, feed temperature, feed pressure, and permeate recovery ratio. In practice, the recovery ratio is 
limited by the solubility of salts in the reject stream. As salts are concentrated, they exceed their solubility limit 
and precipitate from solution. When salts are present at high concentrations and/or have low solubility, 
recovery is lowered to minimize membrane scaling issues. 

RO systems are designed to operate at a constant flux rate (i.e., to produce a constant permeate flow). Over 
operating time, the feed pressure is adjusted to compensate for fluctuation of feed water temperature, salinity 
and permeate flux decline due to fouling or compaction of the membrane ( which is caused by increased feed 
pressure). When the flux has been reduced to less than the minimum required treatment flowrate, the RO 
membrane is cleaned in place with acid, caustic, or detergent, and then placed back in service. However, each 
time a membrane is cleaned, the resulting flux rate is decreased. Once the recovered flux rate is less than the 
required flux rate for treatment operations, the membrane element must be replaced. Membranes replacement 
can represent a significant operating cost for RO operation. 

To minimize reject, systems can be configured as two stage. In a two stage system, the concentrate from the 
primary stage will re-pressurized and treated through an additional (second stage) RO system. The permeate 
from the second stage is returned to the influent of the primary stage and the concentrate from the second stage 
is the overall reject from the system. This arrangement can greatly reduce the reject volume to be treated or 
disposed. 

3.1 RO TECHNOLOGY 

Modern RO membranes are constructed of either cellulose acetate (CA) or polysulfone-based thin-film 
composite (TFC) membrane material. Table 2 below describes the material tolerance comparison and relative 
costs between CA and TFC membranes. 

Table 2: Comparison between different membrane materfals 

Feature CA TFC Reference 

Flux + 
Salt rejection + 
pH Tolerance 4-8 2-11 

5 

Temperature Stability <35 C <45 C 

Chlorine tolerance 0.Smg/L+ 0.1 mg/L* 

Operating pressure 600 psi 1000 psi 
5,6 

Mechanical Strength + 

Resistance to hydrolysis + 6 

Capital Cost + 

There are differences in material formation and assembly within each category that can affect flux or operating 
pressure, and to a lesser extent, fouling potential due to surface smoothness treatment (specifically on TFC 
membranes). However, in general, one can consider RO membrane a commodity product with little difference in 
material or performance for similar membranes provided across the industry . 
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REPORT TO THE UNITED STATES DISTRICT COURT FOR THE SOUTHERN DISTRICT OF WEST VIRGINIA ON THE 
CURRENT AND PROPOSED USE OF REVERSE OSMOSIS TREATMENT IN SURFACE AND UNDERGROUND COAL 

MINE SITES 

These elements are generally provided in two major configurations: spiral wound and tubular. Spiral wound 
elements have advantages of large surface area per membrane element, and thus are relevant to large flowrate 
systems. However, spiral windings have a small annular space for flow, so providing a solids-free feed is critical. 

Tubular RO systems have large lumen space within the tubes, and can accommodate higher solids, However, 
due to the configuration, the surface area per element is much lower than the spiral wound units. Therefore, a 
much larger system is required, and becomes less cost effective for large flowrates. 

The major difference in RO design to improve scaling resistance and/or reduce the potential pretreatment 
requirements is focused on improvements in the mechanical design of the RO unit. Three examples that may be 
relevant to MD wastewater are: 

■ Vibratory Shear Enhanced Processing (VSEP) 

• ROChem Spacer Tube (ST) Technology 

The VSEP technology utilizes reverse osmosis membrane leaf elements in a stacked-disk configuration that is 
configured as a single vertical element. The disk stack is oscillated in a motion similar to the agitator of a 
washing machine, but at a much faster speed. The oscillation produces a shear at the membrane surface of 
about 150,000 /s, which, according to the manufacturer, is approximately ten times the shear rate of the best 
conventional cross-flow systems. In a cross-flow membrane, the fluid velocity is greatest away from the 
membrane surface and a low shear region above the membrane surface exists. This low shear region promotes 
fouling and pore blockage along the membrane surface. In contrast, the shear in a VSEP System is focused at the 
membrane surface where it is most useful in preventing fouling, while the bulk fluid between the membrane 
disks moves very little. 

The ROChem Spacer Tube (ST) technology is modification to the standard spiral wound (SW) membrane 
configuration. The ST module combines the open tube resilience with the efficiency and throughput of a 
conventional SW module to treat wastewater with high potential of fouling and scaling. Similar to the spiral 
wound module, the membrane envelopes are made of two flat membranes, between which an internal fabric 
collects permeate. However, the membrane envelopes are set apart by feed side spacers, creating open channels. 
The feed spacers used in the ST modules consist of two types of filaments with different diameters. The thick 
filaments (parallel to the channel axis) have direct contact with the membrane. The thin filaments 
(perpendicular to the channel axis) are of smaller diameter and have no contact with the membrane surface, 
allowing small particles to pass through on either side. According to the manufacturer, this allows the ST module 
to tolerate high dissolved solids and high turbidity, providing a greater resistance to scaling and fouling. This 
system allows for direct treatment of wastewater with minimal or no pre-filtration. 

The spiral wound, tubular, VSEP, and ROChem units are all considered applicable to MD wastewater. Based on 
review of available literature, tubular RO, VSEP and ROChem do not appear to have applications (pilot or full
scale) operating on MD wastewater. 

4 REPRESENTATIVE RO PRETREATMENT 

The feasibility of RO operation in a technically efficient and cost effective manner is a related to the target water 
quality and the selection of pretreatment unit operations upstream of the RO system. If proper pretreatment is 
not implemented the RO may be prone to excessive scaling due to inorganic precipitate formation or fouling due 
to organic or biological growth on the membrane surface7•14• Both of these conditions decrease flux rates of 
water across the membrane, which increases operating pressure and lowers the throughput volume. This, in 
turn, requires increased membrane cleaning which reduces the membrane longevity. Scaling and fouling 
increase operation and maintenance of the system and causes more frequent membrane replacement. As such, a 
key aspect of efficient RO operation is proper pretreatment unit operation selection and operation 12. 

Based on experience and literature review there are several potential options for pretreatment to maximize 
efficiency of RO units treating MD wastewater. 

0

These pretreatment systems are each designed to remove 
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specific constituents from the influent waste stream, as described below. A pretreatment system usually consists 
of multi-unit processing trains designed to remove specific inorganic and organic constituents that present 
membrane scaling and fouling potential. 

The quality of MD water and the pretreatment offered impacts the characteristics of the RO feed water. Water 
quality can vary with different pretreatment process. Some sites like NWVTP have high sulfates, calcium, and 
carbonate alkalinity which require complex pretreatment chemistry to remove sulfate and carbonate scale
forming salts. Other sites like BWTP are mainly calcium and carbonate rich. A comparison of pretreatment 
effluent characteristic for NWVTP and BTWP is presented in Table 3 

Table 3: Characteristics of the pretreatment effluent at different sites 

. BWTP3 NWVTP4 

Constituent / /l 1 

- mg~ L mg 

pH, standard units @ 20°c 

Conductivity, µS/cm 

Turbidity, NTU 

Total Dissolved Solids (10S0 C) 

Sodium 

Calcium 

Total Sulfur 

11.7 

13,900 

5 

8,270 

3,120 

12.3 

1.3 

7 

n/a 

n/a 
9765 

3217 

20 

n/a 
n/a 5071 Sulfate 

Chloride 4,730 1379 ____________ ..:........ ____________ _ 
_!:Alkalinity (as CaC03) 239 18 --------------------------Notes: 

••pretreatment effluent was not available. Data is from clarifier effluent upstream of UF. 

It is expected that the MD water from the Leatherwood site will have high concentration of sulfates and be most 
similar to NWVTP (see Table 1). A pretreatment system description for NWVTP is provided below. 
Additionally, descriptions of pretreatment systems for BWTP, BCWTP, and South Africa are provided for 
comparison. 

4.1 NWVTP 

The influent at NWVTP is characterized by high sulfate/TD$ ratio which is what is observed at the tributaries to 
Leatherwood Creek. Figure 1 presents the NWVTP pretreatment process flow diagram. The NWVTP pre
treatment consists of aeration, chemical addition, chemical precipitation, gravity separation, and multimedia 
filtration (MMF) 10• The MMF has a particle rejection of particles larger than lSµm 11• 

The primary purpose of aeration is to oxidize dissolved ferrous iron to a more insoluble ferric iron thereby 
removing the dissolved iron from the influent water. During the aeration process, a portion of dissolved 
methane and carbon dioxide present in the feed water is also removed by the action of air stripping 1°. 
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Figure 1: Pretreatment Process train at NWVTP 
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The effluent from the Aeration Tank overflows into a Crystallization Tank where dissolved manganese, along 
with remaining ferrous iron is oxidized and precipitated [as Manganese dioxide (MnOz) and Iron hydroxide 
(Fe(OH)J), respectively]. The effluent from the clarifier is transferred to secondary precipitation tank to remove 
dissolved aluminum. The effluent from this tank is sent to a MMF to remove residual aluminum solids10.11• 

Because of the effective pore size of the MMF, direct MMF to RO applications are not typically implemented in 
wastewater treatment applications. 

4.2 BWTP 

The influent at BWTP is characterized with high carbonate concentration. The process train as shown in Figure 2 
consists of aeration tank, primary clarifier, and ultrafiltration (UF) unit. The UF has an effective pore size of 
0.0Zµm, which provides excellent solids removal prior to the R01. 

Figure 2: Pretreatment Process train at BWTP 
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Veolia has conducted studies in South Africa wherein the pretreatment train consisted of iron coagulation, 
multimedia filters and Green Sand Filtration (dissolved iron and manganese removal). Several other pre
treatment steps were incorporated to extend membrane life: chlorination (to oxidize organic material), water 
softening (to remove dissolved calcium and magnesium hardness) and ion exchange (to reduce salt loading)2. As 
TFC membranes have a low tolerance to chlorine, a dechlorination step ( either granular activated carbon, which 
provides a catalytic chlorination reduction on the carbon surface, or chemical dechlorination via sodium 
bisulfite injection) is required. 

4.4 BCWTP 

At BCWTP~. the pretreatment system consists of bag and cartridge filters (particle rejection higher than 45 
microns), ultraviolet system to prevent the biological fouling of the membranes from bacteria, and antiscalant 
system which injects a proprietary antiscalant compound used to prevent the scaling of gypsum ( calcium 
sulfate) on the membranes. 
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4.5 PRETREATMENT USING ETTRINGITE FORMATION 

Since the FOLA leatherwood Creek site is expected to contain high concentration of Sulfate, a potentially viable 
alternative is to precipitate sulfate via formation of Ettringite mineral. Ettringite is a mineral comprised of 
calcium oxide, calcium sulfate, aluminum oxide, and water (3Ca0·3CaS04·Alz03·31H20). The mineral has very 
low water solubility and therefore can be precipitated out as solids readily. The advantage of forming Ettringite 
as a pretreatment step is that it removes both calcium and sulfate in a single process. Ettringite precipitation 
can be achieved in high-sulfate MD wastewater through addition oflime (Ca(OH2)) and Al(OH)3). 

Currently FOLA has contracted Veolia to perform bench-scale testing to provide a proof-of-concept and establish 
the feasibility of the Ettringite precipitation process for removal of sulfate and TDS from the Stillhouse Branch 18, 

Board tree Branch, or leatherwood Creek water. One of the goal of this study is to assess whether the Ettringite 
precipitation process may be applied as a cost-effective pre-treatment process to improve RO performance. 

Additional discussion regarding this process are provided in Section 8.1. 

5 EXAMPLE RO CASE STUDIES TREATING ACID MINE DRAINAGE WASTEWATER 

Based on literature review (Juby, 2000)7, most of the pilot trials have concluded that in order to improve 
membrane life, removal of turbidity from the raw mine water to less than 1 NTU and removal of oxidizing agents 
including chlorine to ensure a free residual of less than 0.1 mg/Lis recommended. In addition to the other 
requirements of the membrane manufacturers, removal of strong acid, base, oxidants are required which can 
hydrolyze the RO cellulose acetate membrane. Moreover, as discussed in Section 4, selection of a proper 
pretreatment train is essential for sustainable operation of the RO unit. 

The following subsections provide a description of RO system operations at NWVTP, BWTP, and BCWTP. 

5.1 NWVTP 

The NWVTP plant was designed to treat a flow of 3,500 gallons per minute. However, average operational flow 
during the first 6 months of operation was approximately 1,600 gallons per minute. The water recovery was 
reported to be 85% with 425 psi feeding the primary stage and 500 psi feeding the second stage. Reportedly, the 
reduced flow rate was due to the following reasons8: 

1. High TOC levels in the influent feed. 

2. Biological Fouling of the RO membranes resulting in lower recovery rates 

These issues have been addressed over the past 2.5 years but several other problems including excessive 
maintenance of the thermal reject treatment (evaporator etc.) have occurred which have hampered daily 
operations. There have also been challenges in meeting the requirements of WET testing. It is possible that a 
TDS of 24 and pH of 5. 7 may be contributing factors regarding the WET test. Blending effluent to maintain a 
reasonable ionic strength and neutral pH may be required. Further investigations need to be carried out as 
relevant information was not shared by personnel currently in charge of the operation. 

The Table 4 below provides characteristics comparison for NWVTP at different sampling points. This data has 
been provided by FOLA. It should be noted that RO was effective in reducing the TDS at a flow of 3000 GPM 

Table 4: Water quality at different sampling points across NWVTP4 

___ Contaminant Feed water Permeate water Reject water ___ I 

Total Dissolved Solids (mg/L) 
pH 
Flow(GPM) 
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5.2 BWTP 

Although the BWTP plant was designed to treat a flow of 1,600 gallons per minute, from 2011 - 2014, the 
facility treated an average flow of 484 gallons per minute. The system is configured as a two stage RO. The 
recovery of water was observed to be 80% with 400 psi feeding the first stage and 700 psi feeding the second 
stage. Reportedly, the decrease in actual operational flow was due to the following reasons8 : 

1. Persistent fouling of ultrafiltration (UF) membranes due to carryover of lime particulates from the 
clarifier, which suggests improper removal of the flocculated material. This also may be due to low 
cross-flow velocity within the UF membranes, which can lead to increased scale build-up due to a lack of 
mechanical scouring. 

2. The secondary RO reject was returned to the mine pool, which increased the concentration of the 
dissolved solids and conductivity in the mine pool, leading to a buildup of pollutant load to the system. 

3. Shutdown of RO units due to high operating second stage pressure. 

4. Improper use of the diffuser discharge by blending in excessive amount of untreated wastewater 

5. Inadequate materials of construction and sizing of the thermal treatment process. 

5.3 BCWTP 

BCWTP plant was designed to treat a flow of 3,500 gallons per minute. The plant has been in operation since 
2011, first as a pilot-scale system (2011-2013) and then as a full-scale system (2013-current). The RO is a two 
stage system operating at 80% recovery. The learning notes from the operation include (Bacon, 2010)9 

1. The RO unit treats water from shallow and deep wells which can also have high concentration of calcium 
and magnesium salts. 

2. The membrane life was increased to 3-6 years (as compared to manufacturer specified 3 years) by 
optimizing cleaning schedule and reducing flux. 

The following (Table 5) is a comparison of different streams within BCWTP. It may be observed that RO can be 
successfully used to improve MD water quality to meet treatment objectives. 

Table 5: Water quality at different sampling points across BCWTP (Bacon, 2010)9 

- - -----

Contaminant Feed Water RO Permeate Water RO Reject Water Quality --------
Specific Conductance (µ5/cm) 2600 24 
Total Dissolved Solids (mg/L) 2200 250 8,000 
Sulfate (mg/L) 1500 250 3,800 _ 
pH n/a n/a 7.3 
Flow(gpm) 3500 2800 700 

5.4 EFFLUENT BLENDING TO MAINTAIN TARGET EFFLUENT CONDUCTIVITY 

According to the documents provided by FOLA (Document titled: Water & Waste Production by BWTP 160101) 
BWTP has blended the Raw water with Treated water in ratio of 2:1 to 5:11 resulting in water quality that did 
not meet the discharge permit criteria for conductivity. The conductivity of raw water was 13,900 while the 
conductivity of treated water is 80 µS/cm. Flow-weighted calculation indicates that a maximum of 1.5% 
untreated water may be blended with 98.5% of treated water to be able to meet target conductivity of300 
µS/cm. Per Section 5.1, blending may be required to maintain a reasonable ionic strength and neutral pH in the 
discharge stream, 
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6 REJECT HANDLING 

Reject handling is the single most expensive part of RO system operation and includes treatment of water from 
RO reject and subsequent disposal of solids and/or liquid. In most cases the reject handling aspect makes the RO 
applicability financially unattractive. 

Proper consideration for treatment & disposal of the concentrated solid waste is essential for overall feasibility 
of RO treatment and several alternate disposal methods need to be identified based on the local resources. 

6.1 NWVTP 

Figure 3 provides a process flow diagram of the RO concentrate management for NWVTP. The NWVTP is 
designed to be a zero liquid discharge system. The RO concentrate is primarily composed of sulfate salts. These 
salts are removed using a combination of chemical (cold lime softening) and thermal treatment. The supernatant 
from the softening process is directed to the facility's evaporator /crystallizer. Softening solids are dewatered in 
a plate-and-frame filter press. Crystallizer solids are dewatered in centrifuge10• 

The NWVTP facility produces approximately 110 tons of cold lime softening sludge and 240 ton of mixed salt per 
day11. This solid waste represents 0.121 lb/ gal treated MD water. Considering the limited availability of 
landfills for disposal of sulfate sludge, NWVTP has invested in an on-site landfill to dispose the mixture of 
softener solids and crystallizer salts. The solids residuals have to meet end disposal requirements for a landfill. 

The total capital cost of landfill was $12 Million with $800,000 specifically allocated towards leachate 
management and $4.6 million towards building the landfill. The balance of the cost was shared between various 
process units, construction of a building and equipment to address logistics of the solid waste handling at the 
landfill. The onsite disposal facility represents an operational cost of$4/ton in labor cost. It is important to note 
that the landfill capacity is about 288,000 tons and that this capacity is expected to be exhausted by December 
201611, 16, 

Figure 3: Downstream treatment of RO reject waste at NWVTP 
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BWTP (Figure 4) had a comprehensive waste management system (similar to NWVTP). It is understood that 
this system also experienced problems of corrosion and lack of throughput capacity. The RO concentrate is 
primarily composed of carbonate salts. 

The reject handling system consists of a RO reject tank followed by a Secondary Clarifier, Chlorination vessel, 
Vertical pressure filters, evaporators, crystallizers. centrifuges and a dryer to manufacture road salt. Salt 
produced from the RO reject could only be used for its intended application of road salt for 4 months per year, 
considering the demand for such product. During the balance of its operational period the sludge and salt was 
landfilled off-site at a cost of $480,000 (80 tons/day x $SO/ton for 4 months) for off spec sal t and $600,000 (12 
months) for Solid waste (per year basis)15• 
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Figure 4: Downstream treatment of RO reject waste at BWTP10 
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Table 6 below compares the operating costs between BWTP and NWVTP. Pretreatment accounts for 
approximately 20% of the operating costs while the RO treatment accounts for 28%, with the balance (52%) 
being attributed to residual solids handling. NWVTP has reported that the overall cost of treatment per gallon of 
MD water is approximately $7.70/1000 gal while the cost of RO treatment is approximately $2.20 /1000 
gallon 11. 

Studies (Sandy & DiSante) 12 have indicated that the Total Installed (TIC) and Operating and Maintenance cost of 
a RO treatment system (Class S costs1) are dependent on the operating capacity installed. These costs have been 
normalized to current indexes and are represented in Figure Sand Figure 6, respectively. The TIC estimate does 
not include flow equalization and diversion infrastructure which may be required. Operating costs include 
maintenance, labor, energy, cleaning, chemical and (non-hazardous) residual disposal costs. The maintenance 
costs do not include membrane replacement costs. 

By comparison, reportedly the overall capital cost ( excluding the MD pretreatment and conveyance) of NWVTP, 
designed for capacity of 3,500 gpm, was approximately $9SMM. This is consistent with the capital cost 
information presented in Figure 6 below. 

Consistent with the costs, above, literature reports RO costs for treatment of MD water at a Gold mine in South 
Dakota were reported as $10 to $18 /1000 gallons (Butler, June 24, 2010)13 (Sobolewski, 2006)14• The RO unit 
was operated at a pressure of 250 psi. At feed rate of 200 gpm, the RO unit operated at 50% recovery. 

Table 6: Comparison of operating costs between BWTP and NWVTP 

-

BWTP operating costs15 NWVTP16 

Flow rate 1600 GPM 3500 GPM -------------------- --------------labor $1,383,000 $1,414, 000 ---- ---------------- 1 n cl u de d in other 
Utilities $3,069, 000 

costs 
Chemicals $2,100,000 $4,173,000 
Pretreatment Utilities & Maintenance $70,000* $1,039,000 ------------ ----'--"----- ----
RO Utilities & Maintenance Included in other costs $2,144,000 
Contract Services $305, 000 
Evaporator and Crystallizer Utilities & Maintenance $171,000* $3,095,000 

1 MCE estimated costs for concept screening (-20% to +100%). 
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___ BWTP operating costs15 NWVTP16 

Salt Handling Utilities & Maintenance 

Disposal of Byproducts 
Total Annual Operations and Maintenance 
Expenses 
Notes: 
• - Includes maintenance only 

$250,000* 

$1,100,000 

$8,450,000 

$255,400 

$2,029,000 

$14,151,00 

Figure 5: Total Installed Capital Cost Curve for Conventional Reverse Osmosis12 
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Figure 6: Operating Cost Curve for Conventional Reverse Osmosis12 
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8 ALTERNATIVE TREATM~NT CONSIDERATIONS 

A literature review identified alternative pretreatment/membrane configurations applicable to MD wastewater. 
Each of these alternatives have been evaluated on a smaller scale, but neither have been implemented on the 
full-scale. 

8.1 ETTRINGITE PRECIPITATION/ NANOFILTRATION 

Sulfate removal through the precipitation ofEttringite has been proposed as the SAVMIN process {Smit, 1999)17• 

Ettringite (3Ca0·3CaS04•A\z0 3•31H20) has very low water solubility and therefore has the potential to remove 
both calcium and sulfate from MD wastewater. In addition to sulfate, metals can also be removed via co
precipitation with Ettringite. Figure 7 describes a potential treatment process train using the Ettringite process. 

Figure 7: Potential SAVMIN treatment process chain for FOLA sites 
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3. pH-reduction of the treated water with CO2 to meet effluent discharge criteria and precipitate residual 
CaC03 

The Gypsum precipitation step of the SAVMIN process is valid for water that is super-saturated with sulfate. 

According to the SAVMIN process Ettringite can either then be disposed of or dissolved in sulfuric acid to 
recover Al(OHh, Veolia18 suggests that due to cost the aluminum coagulant needs to be regenerated to make the 
process feasible. 

The resulting effluent can then be seeded with gypsum to produce more gypsum precipitate. Trials at a plant in 
South Africa successfully treated 500 m3 of water with a sulfate concentration of 800 mg/L to <200 mg/L. 

A variant on this process is the Cost Effective Sulfate Removal (CESR) process. CESR utilizes an alternate reagent 
in lieu of Aluminum hydroxide that does not require recovery5• 

As mentioned in Section 4.5, Veolia is conducting bench-scale testing of the Ettringite process for removal of 
sulfate and TDS. Preliminary results from Veolia suggest that the gypsum precipitation step is unlikely to be 
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useful for water from the Leatherwood Creek site due to the sulfate concentration being near its saturation 
concentration ti!, 

If the Ettringite precipitation process effectively removes divalent ions and does not impart additional 
monovalent ions in the process, it is conceivable that this pretreatment process could be coupled with a 
downstream nanofilter (NF). This is because Leatherwood Creek TDS primarily comprises divalent salts. The 
passage of the small amount of monovalent TDS may be acceptable to meet the 300 µS/cm conductivity 
threshold. 

NF units are considered a "loose" RO. They spiral wound membrane units that allow significant passage of 
monovalent ions, yet retain divalent ions and organic molecules with molecular weights >200 to 1000 g/mol, 
depending on the specific material selected. 

The advantage of utilizing a NF is that it would require much lower operating pressure due to the passage of 
monovalent salts resulting in lower operating cost. 

8.2 SEEDED REVERSE OSMOSIS (SRO): 

A slurry of seed crystals from the downstream belt press ( downstream from clarifier in the waste disposal 
system) can be recycled back to the primary clarifier. This seed can serve as a preferential growth sites for 
calcium sulfate, other calcium salts and silicates which begin to precipitate. The preferential growth of scale on 
the seed crystals prevents scale formation on the membrane surface. This technique is called the Seeded Reverse 
Osmosis (SRO) which actively promotes precipitation of CaS04 prior to RO membrane treatment, reducing the 
corrosion of the membrane walls and fouling by salt precipitation. The crystal slurry concentration is 
approximately 10% solids and a tubular reverse osmosis (TRO) membranes are required to mitigate fouling in 
this type of application (Bowell, 2004)19• 

SRO offers advantages in terms of high salt and water recovery and reduced costs. However, these benefits are 
usually offset by high energy consumption and poor control of CaS04 seed due to high slurry concentration and 
recycle. 

A pilot plant for SRO has been operated in South Africa for 5000 hours and had a 96% water recovery reducing 
sulfate from approximately 6600 mg/L to 150 mg/L. 

Figure 8: SRO/SPARRO process flow diagram7 
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8.3 SLURRY PRECIPITATION ANO RECYCLE REVERSE OSMOSIS (SPARRO): 

Redevelopment of the SRO process led to the patent of the Slurry Precipitation and Recycle Reverse Osmosis 
(SPARRO) process (Pulles, 1992)2°. The novel features of this process are lower slurry concentration and recycle 
velocity, smaller reactor and a modified seed crystal and blow down system. SPARRO pilot plant test work has 
been conducted and includes the precipitation of metals by increasing effluent pH to 10 as a pretreatment step. 
This was followed by cooling, filtration and readjustment of pH 5 to 6 SU for protection of the membrane 
process7• 

9 SUMMARY AND CONCLUSIONS 

Reverse Osmosis (RO) has been successfully used to treat municipal and industrial wastewaters for several 
decades, and RO has been found to be an efficient process technology that can remove Total Dissolved Solids and 
reduce conductivity in streams well below the 300 µS/cm target as applied to MD water discharges in West 
Virginia under current court cases. However, the feasibility of applying RO in a technically efficient and cost 
effective manner is directly related to the target water quality and the selection of pretreatment unit operations 
upstream of the RO system. 

The influent composition, which is directly affected by the geographical topography and the type of product 
being mined, determines the process train to be selected. Data from various operating RO facilities treating MD 
water were analyzed and compared to the Leatherwood Creek MD water characteristics. Leatherwood Creek 
MD water contains elevated sulfates and carbonate hardness, which can make treatment challenging. The 
Leatherwood Creek MD water has a sulfate to total dissolved solids (TDS) ratio of that ranges between 0.56 and 
0.97 with an average of0.71, indicating that significant attention on pretreatment of influent MD water will be 
needed prior to any RO process. Other sites evaluated ranged from 0.51 to 0.73. 

The key aspects of RO pretreatment on MD waters are to successfully reduce primary scale forming constituents, 
such as sulfate and carbonate hardness. Systems utilizing advanced membrane pre-filtration (i.e., ultrafiltration) 
are likely to provide acceptable RO feed water quality, if operated properly. 

Reported systems from literature were reviewed and evaluated with consideration applied to the specific 
quality of the Leatherwood Creek MD water. To validate the information available in literature, a review of 
current MD water RO plants was conducted. Interviews were conducted with the operation and engineering 
staff associated with these systems, and design, performance, operation, and maintenance items were discussed. 
As part of this evaluation, the total installed and operating cost as a function of system hydraulic capacity was 
considered and, again, validated against real world examples treating MD water. Total installed and operating 
costs for different flow rates have been identified and have been reported. It is expected that the total operating 
cost for a properly designed RO treatment system, including required pretreatment, would range from $10 to 
more than $18/1,000 gallons of MD water treated. Pretreatment accounts for approximately 20% of the 
operating costs, while the RO treatment accounts for 28%, with the balance (52%) being attributed to residual 
solids handling. 

Discharge of RO water, with an absence of conductivity, may be as problematic as the current discharge of high 
conductivity water, as aquatic habitats cannot thrive in a system with low or no conductivity. As such, in order 
to meet effluent discharge requirements, a small portion of untreated raw MD water ( <5%) may need be 
blended with the RO permeate in order to not negatively impact the receiving water quality. 

One of the more promising alternative approaches for Leatherwood Creek is Ettringite precipitation followed by 
nanofiltration {NF). Ettringite is a method of forming a crystalline calcium-aluminum•sulfate precipitate which 
can effectively remove the majority of divalent scale forming complexes and potentially reduce the overall TDS 
of the MD water. The resulting effluent may be acceptable to process through an NF membrane, which will 
reject all remaining divalent salts, but allow a certain passage of monovalent salts (i.e., sodium, chloride, etc.). 
This has the advantage of potentially meeting the effluent conductivity requirements at a lower operating 
pressure {and associated energy cost) . 
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MINE SITES 

The coupling of technologies, including flow segregation of lower conductivity surface water and focusing 
treatment using RO or other technologies such as Ettringite precipitation followed by NF, may provide for a 
blended discharge of adequate quality, This approach may help minimize overall installation and operating 
costs by focusing treatment on the smaller, more impacted, portion of MD water, while utilizing the "water 
management" approach advocated by a number of mine owners (but avoiding long conveyance systems and 
potentially "moving the problem" from one receiving stream to another"). 

It is concluded based on literature, actual operating data, and experience that RO treatment of MD water is 
technically and economically feasible. Key elements affecting feasibility are proper design and operation of RO 
pretreatment and reject management systems. In addition, novel RO applications,_Ettringite/NF technology, 
and/or coupling of active treatment of concentrated and segregated valley fill underdrain flows should be 
explored further to minimize overall life cycle cost of the system. 
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Treatment and disposal of saline wastewater from coal 
mines in Poland 

by Bernt Ericsson and Bengt Hallrnans 

VBB V/AK-SWECO, Stockholm (Sweden) 

SUMMARY 

Some Polish coal mines are reviewed with respect to the disposal of 
saline wastewater into rivers and its environmental impact. The drainage 
water from mines has a daily contribution of; in the order of magnitude, 
6,500 tons chlorides (CJ-) and 0.5 tons sulphates (SOi-) to the rivers 
Wisla and Odra. The river Wisla contributes to about 55 % of the water 
resources in Poland. This report is based on a part of a commission for the 
Ministry of Environmental Protection, National Resources and Forestry of 
Poland by COWI-VBB VIAK joint venture. 

Different treatment and disposal schemes are described and compared 
from a technical-economical point of view, out of which methods for 
desalination with zero discharge as well as deep well injection are the most 
promising ones. 

The desalination methods include reverse osmosis (RO) plant, thennal 
powered desalination and crystallization plant as well as facilities for 
dewatering and drying of sodium chloride (NaCl) to be sold in Poland 
and/or on the expon market The valuable main products are potable water, 
boiler feed water and sodium chloride. A special problem in this 
connection may be the radioactivity in the wastewater from some of the 
mines. Special treatment methods for radioactivity removal in the selected 
treatment and disposal scheme for the mine wastewater are discussed with 
respect to the effects of radioactivity on the saleability of the recovered salt. 

0011-9164/94/$07.00 © 1994 Elsevier Science B.V. All right.s reserved. 
SSDI 0011-9164(94 )00148-0 
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In addition methods for -recovery of the by-products magnesium 
hydroxide, iodine and bromine are considered from the point of view of 
economy and environmental protection. 

Finally, the desalination project in Katowice for the coal mines 
Debiensko and Budryk is now in the end of the construction phase. Some 
modifications of the original design are shown. 

INTRODUCTION 

The drainage water from mines in Poland has a daily contribution of. in 
the order of magnitude, 6,500 tons chlorides and 0.5 ton sulphates to the 
rivers Vistula (Wisla) and Oder. The largest amounts of these salts, about 
78%, derive from 18 mines located mainly in the Katowice mine district. It 
has been estimated that the river Vistula contributes to about 55% of the 
water resources in Poland. About 35% of the water demand (about 5 x 109 

m3/y) is withdrawn from the river Vistula itself. 
The high salt content in the water from Vistula prevents at present its 

use within agriculture and causes tremendous economical losses due to 
corrosion attacks on pipes as well as machines and other equipment within 
the industry. At present only around 4% of the river water can be classified 
as drinking water. One of the most important task in order to protect the 
fresh water resources in Poland will accordingly be to protect the river 
Vistula against discharge of highly saline mine wastewater. 

REVIEW OF SOME INDUSTRIAL WA IBR PROBLEMS IN POLAND 

A commission, including investigation of industrial plants in Poland. 
for the Ministry of Environmental Protection, National Resources and 
Forestry of Poland, was performed by COWI-VBB VIAK joint venture. 
The industrial plants reviewed in this paper are 2 coal mines (Piast and 
Siersza) and 3 power plants (Siersza, Chorzow and Laziska), located in 
the industrial area of Katowice, with particular emphasis on water 
problems at the coal mines. 

The water problems at the power plants are relatively small in 
comparison with e.g. Piast coal mine. At Siersza Power Plant different 
SOi·-concentration limits have been set for different wastewater flows, 
none of which has not been exceeded according to the results of the 
analyses. The wastewater from the cooling system may have too high 
concentration of sulphate at a normal concentration factor. Nanofiltration 
should be the preferred membrane method for removal of 2-valent ions as 
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sulphate. Such a treatment makes it possible to increase the number of 
cycles for the cooling water in the cooling towers considerably. 

At Chorzow Power Plant the total dissolved solids (TDS) in cooling 
water will increase from about 1,700 mg/I to about 5,200 mg/1 depending 
on the recirculation ratio for the cooling. The river water for cooling 
contains high concentrations of chloride and sulphate as well as suspended 
solids (SS). In addition to SS and TDS it is essential to conrrol hardness 
forming ions (primarily calcium), soluble organic matter, dissolved 
oxygen and gases, algal nutrients and slime producing organisms in 
cooling water. Treatment of the river water by reverse osmosis in order to 
prevent corrosion problems in the cooling towers and to increase the 
recirculation ratio should be desirable. 

Three wastewater flows are collected in a pond at Chorsow power plant 
before discharge into the municipal sewerage. The salinity of the mixed 
wastewater is between 4,000-5,000 mg/I TDS. RO desalination of this 
wastewater should be considered. After sewage treatment the saline 
effluent is discharged into a river. 

The water conditions at Laziska Power Plant are similar to those at 
Chorzow Power Plant. The raw water used for cooling water has relatively 
high concentrations of sulphate (SOi·) and hardness with a salinity up to 
about 1,200 mg/l. 

In the wastewater from the cooling system (9,000 m3/d) the discharge 
limit concentrations of (SOi·) and c1- are 200 mg/I and 300 mg/I, 
respectively. These limits are exceeded, particularly for SOi· (about 900 
mg/1). RO desalination should be preferred due to the high chloride 
concentration. 

As exemplified above it would be desirable to treat some water and 
wastewater flows at the power plants by RO desalination or nanofiltration 
for removal of mainly 2-valent ions (SOi· and hardness). An obstacle 
could be, however, the treatment and disposal of RO brine due to the 
increased costs. 

The water and wastewater problems at Siersza coal mine are relatively 
small in comparison with Piast coal mine (see below). The sulphate 
concentrations in raw mine water and wastewater discharged into the river 
exceed the discharge limit 150 mg/I SOi· by 250-300 mg/I. A possible 
desalination method would be nanofiltration. 

At Piast coal mine the raw water qualities are acceptable. The mixed 
wastewater (21,000-25,000 m3/d) contains a very high salinity (TDS 
= 93 g/1), however, which will cause the primary environmental problem. 
This has to be solved as soon as possible. The wastewater discharged to 
Gostynka river also contains radioactivity. The options for wastewater 
treatment will be discussed below. 
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OPTIONS FOR SALINE MINE WASTEWA1ER TREATMENT 

Salinity and radioactivity problems (Piast!Czeczott) 

The graph in Fig. 1 shows the logaritmic chloride (Cl-) concentration at 
increasing depth at Piast coal mine. The groundwater from 200 m depth 
has approved quality as drinking water according to Polish Standards, but 
bacteriological problems may occur. The mixed very high salinity mine 
wastewater from Piast (av. = 22,000 m3/d) is pumped to a pond, where 
mine wastewater of similar quality from a nearby coal mine Czeczott is 
admixed before discharge into the river Gostynka - a tributary of the 
Vistula river. The total waste water flow from this pond is about 33,000 
m3/d and the salt content about 129 g/l (discharge of about 4.3 tons salt per 
day) (see Table I). The limits of radioactivity are also exceeded. According 
to the results of analysis during 1990-91 the concentration of Ra-226 has 
varied between 4.72- 5.64 Bq/1 and of Ra-228 1.25-2.46 Bq/1. The 
discharge limit for the combined wastewater is 0. 7 Bq/1. The removal of 
radioactivity is a pre-treatment stage in the thermal desalination and 
crystallization process, as the economics of such a process depends very 
much on the sale of the produced sodium chloride (NaCl). Radioactivity is 
not allowed in household salt, but this requirement is missing for salt in 
industrial use. 
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TABLEI 

Average composition of combined wastewater from Piast/Czeczott 
coal mines. 

Temperature 
pH 
Suspended solids (SS) 
Total dissolved solids (IDS) 
Allcalinity 
Total hardn~ 
Calcium 
Magnesium 
Sodium 
Potassium 
Ammonium 
Manganese 
Total iron 
Nitrate 
Chloride 
Sulphate 
Bromide 
Iodide 
Wastewater flow 

Average values 

18-200C 
about 7 
200 mg/I 
129 g/1 
2 meq./1 
445 meq./1 
3,120 mg/I ca2+ 
3,400 mg/I Mg2+ 
40,930 mg/I Na+ 
670 mg/I K+ 
17 mg/I N14+ 
12 mg/I Mn2+ 
2.2 mg/I Fe 
12 mg/I N03· 
75,600 mg/I Ct· 
3,350 mg/I S042• 
130mg/1 Br 
7.1 mg!IJ· 
32,680 m3/d (av.) 

243 

The following principal methods can be applied in order to eliminate the 
large salt discharge into the rivers: 

- Zero discharge treatment with thermal desalination (vapour 
compression distillation according to the RCC method), crystallization 
for production of pure NaCl followed by heat drying of the crystals in 
e.g. rotary drums. The valuable products obtained from this treatment 
are mainly drinking water, distillate for boiler feed water and sodium 
chloride (NaCl). 

- Deep well disposal for storage of the mine wastewater at a depth of 
4,000-5,000 m. 
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- Pipeline transportation of salt water for discharge at a location of the 
receiving water, where the dilution is very high without any 
detrimental influence on the water quality. 

The alternative with pipeline transportation to the Baltic Sea has not yet 
been evaluated but seems to be too expensive. This alternative will 
therefore not be discussed any further. 

Thermal mine wastewater treatment for zero discharge 

A pre-treatment plant for removal of radioactivity is required. Additional 
radioactivity may be removed more or less completely in the brine 
concentrators of the thermal powered desalination and crystalli2.ation plant 
and removed as a co-precipitate of calcium sulphate and radium sulphate 
(containing about 100 Bq/kg salt). This salt can be disposed in a mine 
hole. 

Taking into account the very high salinity of the wastewater it will not 
be possible to apply reverse osmosis or ion exchange for removal of 
radioactivity. The remaining two methods are the following: 

Co-precipitation of radium and barium sulphate (BaSO4). 

- Lime or lime-soda softening. 

The softening process implies the conversion of the hardness-forming 
and the radionuclide ions into insoluble compounds or precipitates. This 
method is. however, impractical due to the high hardness and 
consequently the large chemical demand. 

The remaining method to be applied has been developed in Canada The 
co-precipitation of barium and radium sulphate is accomplished by addition 
of barium chloride at an optimum pH-value of 7.0: 

Ba2+ + Ra2+ + 2SOl- -> BaSO4 • RaSO4 (S) (1) 

The sludge separation stage is either sedimentation or filtration. The 
former includes dosage of ferric chloride and a polymer in separate 
flocculation tanks before the settling as well as recirculation of the 
radioactive chemical sludge from the settling tank to the first flocculation 
stage after dosage of ferric chloride. A part of this sludge is withdrawn and 
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disposed in e.g. a mine hole. If the other alternative is applied, a polymer 
is dosed before dual media filtration. 

The main treatment stages in the thennal plant are the following (see 
Fig. 2): 

Thermal desalination and crystallization plant, including vapor 
compression distillation with seeded crystals technique (the RCC 
method), in order to concentrate the high-salinity wastewater to a 
maximum level without scaling in the condensor tubes. The 
crystallization of sodium chloride (NaCl). after separation of calcium 
sulphate (seed crystals), has probably to be perfonned as a 2-stage 
process. The crystallized salt is centrifuged and dried. 
Salt packaging and preparation plant (about 3,300 tons/day saleable 
NaCl salt). 
Potable water blending station for distillate (totally about 29,000 m3/d) 
and well water. Some of the distillate will be used as boiler feed water. 

BRINE C0S04 CRYSTALLIZATION CENTRI • DRYING 
CONCENTRATION SEPARATION. FUGING 

Dis ti llote Condensate 

CoS04 Lump dump 
and purge 

Return flow 

NaCl 

Fig. 2. Proposed flow scheme of the thermal plant for treatment of highly saline wastewater 
at Piast/Czeczott coal mines. 

It is possible to recover some additional chemicals, viz. magnesium 
hydroxide (magnesium oxide), iodine and bromine, potassium chloride 
and calcium chloride. The recovery of magnesium oxide as well as of 
iodine and bromine by chlorine oxidation are strongly considered in 
Poland and may improve the economy. The yearly production of iodine 
and bromine is estimated to be 80 tons and 1,500 tons, respectively. 

Magnesium oxide can be separated according to either the "dolomite 
process" or the "camallite process". In the fonner process dolime 
(obtained by calcination of dolomite) is used for precipitation of 
magnesium hydroxide. in the latter process slaked lime (from limestone). 
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The dolomite process will produce about 128,000 tons MgO per year 
compared to about 60,000 tons/year for the carnallite process. The 
investment cost is higher for the dolomite process, but this process is 
evaluated to be more advantageous depending on the higher production 
rate of MgO for sale. 

The thennal mine wastewater treatment method for zero discharge is 
realistic, if it is possible to sell the NaCl salt on the export market. This 
may be possible, as large salt dealers have paid in interest in the project. 
The reduced damage to the Vistula river has been estimated to save USO 
860 million over the next 20 years. It should also be mentioned that waste 
coal from the two mines is planned to be used (fluid boilers) which 
improves the economy. 

Deep well disposal 

A pre-investigation for the Piast coal mine has been performed by 
Martech, USA. According to this report, based on current knowledge, 
deep well injection will be feasible if the wells are drilled to the 
approximate depth of 4,700 meters and the geological prerequisites are 
fulfilled. The judgment by geological and drilling experts is that this 
method is worth pursuing. 

The proposal includes 10 wells in the Piast area, all located on safety 
piles to avoid subsidence. Subsidence could result in damage to the 
casings and tubings. The first well was planned to be drilled in 1992 near 
the existing mine water collection reservoir. The results are expected to be 
available a year later. Based on the findings and results of this test well and 
the tests on the existing shallow well, the total number of wells required to 
dispose the produced mine water as well as depth and configuration of 
future wells will be determined. 

Centrifugal pumps will pump water from the mine wastewater pond 
through filters prior to being injected. 

If the results will show the applicability of the deep well disposal 
method, it may be only a temporary solution and combined with the 
desalination method. 

THE DESALINATION PROJECT IN KATOWICE 

The desalination project in Katowice has been described by Masarczyk 
et al. [1]. 
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This project in Katowice includes advanced treatment of wastewater for 
zero discharge from two adjacent coal mines, Debiensko and Bud.ryk. The 
wastewater flow and salinity were designed for about 8 000 m3/d and 
22,600 mg/I, respectively, at Debiensko. The corresponding values of 
Budryk were about 3,500 m3/d and 11,500 mg/1 TDS. The complete 
treatment processes are divided into three main sections, viz.: 

Pre-treatment before reverse osmosis (RO) 
- RO-plant including posttreatment of the RO permeate 
- Thermal plant for brine concentration and separation of sodium 

chloride (NaCl) by crystallization. 

As valuable main products drinking water, distillate and sodium 
chloride for household and industrial use are obtained. 

This plant is now being taken into operation. The salinities of the two 
wastewater flows have been checked during the construction time in order 
to further investigate the yearly variation. The result turned out to be quite 
different from the values used for the design. The salinity of the 
wastewater from Debiensko has decreased considerably and that of 
Budryk wastewater increased. Therefore the intention is now to have a 
mixing station without need to change the original design of the two RO 
plants except for a pressure increase of the first stage permeate at 
Debiensko. 

CONCLUSION 

The most viable method at present for treatment and disposal of the 
highly saline mine wastewater seems to be the zero discharge desalination 
method for production of sodium chloride, potable water, boiler feed 
water, magnesium hydroxide (oxide), bromine and iodine as valuable 
products. The recent policy in Poland has been to increase the fines very 
much for such discharge into rivers. 

The application of this method at Piast/Czeczott coal mines depends, 
however, on the possibilities to sell the very large amounts of NaCl 
produced (about 3,300 tons/d). If this problem is solved, preliminary cost 
calculations show that this method may be feasible. A similar plant is now 
being taken into operation in Katowice for zero discharge treatment of 
mine drainage water from Debiensko and Budryk coal mines. 

An interesting alternative, if applicable, is the deep well disposal 
method, which also can be combined with the desalination method. An 
investigation at the Piast coal mine by drilling the first deep well to a depth 
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of about 4,700 meters is under progress. The results are expected to be 
available in a year. 

An evaluation of the alternative with pipeline transportation to the Baltic 
Sea is expected to be presented in a feasibility study sponsored by the 
European Commission. At present it is considered to be too expensive. 
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From: Andrew Rehn 
To: EPA.PubljcHearjngeom: Lieberoff Barb 
Cc: Albert Ettinger: Cindy Skrukrud: Sabrina Hardenberah: Jan thomas: cameron l sm,th· Jane Cooie: ~ 

PaQlsa.u: Jann Stephen@epa .gay 
Subject: 
Date: 

[External] Re: IL0077666 Pond Creek Mine Post-Hearing Comments from PRN, SC, SAFE 
Friday, January 17, 2020 4:03:49 PM 

Lastly, for your convenience, the letter and all exhibits can be downloaded from this Google 
Drive folder. 
https:/Jdrivc.goog!c.com/drivc/foidcrs/J 7qh4Gt!BnuzhmnZhBPtWL6am I Fpw Mn8? 
usp- shariug 

Thank you, 
Andrew 

On Fri, Jan 17, 2020 at 3:56 PM Andrew Rehn <archn@prairicrivcrs.org> wrote: 
Dear Ms. Lieberoff and other Illinois EPA officials; 

On behalf of Prairie Rivers Network, Sierra Club and Southern Illinoisans Against 
Fracturing Our Environment, attached are post-hearing comments regarding the proposed 
NPDES Permit IL0077666 for the Pond Creek mine. As these comments will explain, the 
proposed permit plainly cannot be legally granted by the Illinois Environmental Protection 
Agency (IEPA) based on the current record. Please do not hesitate to reach out to us for 
further clarification. 

In 4 emails following this one, I will be including the exhibits to this comment letter. Please 
include those in the record with this submission. 

Thank you, 
Andrew 

Andrew Rehn 
Water Resources Engineer. Prairie Rii·ers iVetwork 
1605 South State St, Suite I, Champaign, IL 61820 

tel: 217.344.2371 x. 8208 
www prajrierjvers or2 
facebook I ~ 

Andrew Rehn 
Waler Resources Engineer. Prairie Rivers Network 
1605 South State St. Suite I, Champaign, IL 61820 

tel: 217.344.2371 x. 8208 
www prajrjenvecs or2 
faccbook I lllilll:r 
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From: 
To: 
Subject: 
Date: 

Wendy vanDvk Evans 
EPA pubficHearjnqCgm 
(External] Pond Creek Mine comment 
Friday, January 17, 2020 4:19:52 PM 

Dear EPA folks: 

I would like to add my voice to the public outcry against Foresight Energy's proposal to add 
more mine effluent to local waterways. I found the untrue/misleading statement of the mine 
representative at the public hearing to be extremely worrying, especially when combined with 
the company's history of violations, which I was not previously aware of. In fact, I learned 
quite a lot in researching the matter, including the concept of the amount of time it takes for a 
particular concentration of pollutant to kill off half of a population of aquatic organisms. I am 
sure that as environmental scientists, you are very familiar with that type of metric and take it 
very seriously. Any possibility of such acute levels of poisoning must be avoided, and if the 
possibility is allowed, it must be for a very, very good reason. Increasing the profits or cutting 
the costs of an energy company, or even keeping such a company in business, does not qualify 
as a very good reason. We all know that coal is on its way out as an energy source. I would 
hate to consider that the EPA would allow any coal company to use its last throes to pollute 
the community's waterways on its way out. 

I've seen what happened under the rule of declining but desperate coal companies over the last 
20 years in central Appalachia. Approval for the coal companies there to pollute and degrade 
the landscape in the name of keeping jobs has resulted in ever-increasing poverty and 
hopelessness. The mountains are ruined and the people have nothing to show for it. Southern 
Illinois has a much better future, in my opinion, because we are not solely dependent on one 
industry. However, allowing coal to affect the waterways and the attendant fishing and 
recreation would be a serious mistake. 

It would be helpful in situations like this for the EPA to issue a clearly written, easily 
understandable fact sheet with curated arguments for and against this type of proposal. 

Thanks, and I look forward to hearing that the EPA has denied the permit. 

Wendy Evans 
2114 Market Road 
Marion, IL 62959 
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From: 
To: 
Subject: 
Date: 
Attachments: 

SAEf....Qm 
EPA pybUcHeaciogcom: Ueberoff, Barb 
[External) NPDES Pennit No. IL0077666, Notice 7516c- Williamson Energy, LLC 
Friday, January 17, 2020 4:31: 15 PM 
NPPES pennjt No. ll0077666 SAFE comment.pdf 

. .., 

'3~ I Exhlblt ____ _ 

Please see the attached document and exhibits as our comment for permit application NP DES 
Permit No. IL0077666, Notice 7516c- Williamson Energy, LLC. 

We would appreciate acknowledgement of the comment and 9 exhibits 
as attachments. 

Thank you. 
SAFE 

lg] Exhibit A-Dim-Future-for-lllinois-Basin-Coal_De ... 

li!l Exhibit B P456.find.pdf 

Ii] Exhibit C 8-K 401766554.pdf 

'.i: Exhibit D IEEFA Coal Analysts S_P article.pdf 

fif Exhibit E-P456 ORIG PART1.pdf 

'.IIl Exhibit F 2009-2019 Pond Creek Pollutant Loadin ... 

ii]] Exhibit G Pond Creek 08-30-18 inspection.pdf 

1iJ Exhibit H Pond Creek 08-29-19 inspection.pdf 

,11l Exhibit I Hawthorne 12.5.19 EPA cuts.pdf 
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Barb Lieberoff, Mail Code #5 

Re: Pond Creek Mine NPDES 

Illinois Environmental Protection Agency 
1021 North Grand Avenue East 
P. 0. Box 19276 
Springfield, IL 62794-9276 

Sent via email to epa.publichearingcom@illinois.gov 

Re: NPDES Permit No. IL0077666, Notice 7516c- Williamson Energy, LLC 

Dear Ms. Lieberoff and other Illinois EPA officials; 

January 17, 2020 

These comments are submitted on behalfof Southern Illinoisans Against Fracturing Our 

Environment (SAFE) a volunteer, grassroots organization based in Southern Illinois. Our focus 

is upholding "the Law of the Land" Article XI of the Illinois Constitution, which provides that this 
and future generations have a right to a healthy environment. We oppose the issuance of the 
proposed permit to Williamson Energy, LLC. 

Every pound of coal removed from IL and burned, adds carbon to the atmosphere, and that 
increases the instability of our climate, and our right to a safe and healthy environment for future 
generations. The impacts of this decision are cumulative and global. We plead to our state 

officials to consider the gravity of the matter of climate change and its severe implications to our 
health, our surrounding environment and the consequences of continuing to permit and concede 
to industries that undermine the transition to renewable energy by selling false hope and one 
sided economic benefits to rural, impoverished communities. The collective impacts on our 

community's health and the degradation to the surrounding environment were not taken into 
account when the mine purports their "value" of millions of dollars to Southern IL. Environmental 
justice starts with saying no to companies where stockholders and profits are the only priority of 
absentee business owners like this company. 

We have many questions that were left unanswered or not adequately answered during the 
public hearing December 18, 2019. 

General questions 

Why would the /EPA issue a permit to a company when the company is going into 
bankruptcy and leave the burden of clean up on the backs of taxpayers? Please see the 
Institute for Energy Economics and Financial Analysis December 2019 at IEEFA.org (Exhibit A) 
We need only to look at the legacy of coal mines across Southern IL: Scarlet Mine in Stonefort, 
Saraha Woods and Rocky Branch outside of Harrisburg, and the mountains of overburden left 

Comments from SAFE on IL0077666, Notice No. 7516c - Williamson Energy, LLC 
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at Sugar Camp, Galatia, Ava, and impoundment ponds leaching into groundwater to see the 

burden of reclamation is quite the opposite of economic benefit. 

Several documents state the pipeline is only for 1 O years and then it will be removed. Is this the 
projected end of the date of the coal seam and mine closure? 

At the public hearing, a mine employee said the Company intends to operate at the site for 
another 50 years. (Transcript page 25, line 22) On page APP B-1 the IL DOA (Exhibit B) says 
the pipeline will be removed in 10 years. The citation "https" address given is grossly inaccurate 
as there are spelling errors within the link itself. With only a $500,000 bond as Foresight energy 
stocks are tanking, and on December 19, 2019 (the day of the public hearing) the company filed 
an 8-K Entry into a Material Definitive Agreement (Exhibit C) with "$1.25 billion in gross debt." 

(Exhibit D) Who is going to pay for the removal of this pipeline? 

EPA Enforcement concerns 

We noticed on the IDNR permit application located here 
https:llwww.dnr. illinois. qovlmines/LRD/Paqes/PendingApplicationsDecisions. aspx (Exhibit E) 
under Application Table 1.5.3 of document P456 ORIG PART1 .pdf (page 54) A list of violations 
was submitted for the past 4 years, the IEPA was cited as giving one violation to Pond Creek 

and it was abated. There are several violations cited by IDNR. 
• How many inspections has the /EPA completed since this mine has become 

operational? How many violations have been issued? 
• How many field inspectors does the Marion office currently have to call on for 

inspections? 
• Does IDNR Office of Mines and Minerals inspect or cover the same regulations the 

/EPA does? 

Monitoring 

While researching the mining company on the EPA ECHO website, we noticed that the Pollutant 

loading report indicates: 
• Loads for the current year are not based on a full reporting year because the data is not 

complete. The warning signs appear on all the reports since 2007. For the year 2014 the 

data is completely blank. Why is data incomplete? How does one know if the 
polluter has exceeded the allowable limits if the EPA is not requiring complete 
reporting data? (Exhibit F) 

Comments from SAFE on IL0077666, Notice No. 7516c-Williamson Energy, LLC 
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• In August of 2018 and 2019, EPA sampling (Exhibit G & H) showed minerals that exceed 
the reporting limit (Aluminum, Barium, Boron, Calcium, Magnesium, Nickel, Potassium, 
Sodium and Strontium) Please explain the excessive limits and lack of regulation of 
minerals that are cumulative and in large amounts, toxic to life. 

ECHO site issues: 

• On Sunday, December 15, 2019, the ECHO site listed Williamson Energy LLC 

compliance status was yellow - "violation". On Wednesday, December 18- the day of the 
hearing-the Company's compliance status had changed to blue - "no violations 

identified". This was the case even though the Company's pollutant loading report lacked 
complete data, and even though the inspection report from 8.29.19 (Exhibit H) showed 
sulfates and chlorides greatly exceeding the permit limits. Please explain how, in a 
matter of days the Company's status on the ECHO site changed from yellow to 
blue? 

Citizen Monitoring 

In a field inspection report for compliance sampling, dated 8.29.19, (Exhibit G) an EPA 

employee spoke to a nearby landowner who said "EPA should take sample on Saturday or 
Sunday when the stream is rolling dark gob water". This land owner was advised to make a 
formal complaint, to which he responded the mine gave him a hard time the last time he 
complained. 

• What recourse should citizens take when they see a violation occurring and 
assume the risk of making a complaint, but yet the polluters are allowed to bully 
citizens into silence? 

• On 9/3/19, an IDNR inspector is cited in this report saying "he has received similar 
information from multiple sources about off hour discharges". Is this a recurring issue 
for the Company? 

• This same report states that despite the daily influent of approximately 2.7 million 
gallons of underground water seeping into the mine, there have been no discharge 
monitoring reports since March 2019, and the report goes on to say that the water mass 
balance of influent water and discharged water does not appear consistent. 

• Sample results show the amounts of sulfates and chlorides greatly exceed the permit 

Water Quality standards. What measures of enforcement have been taken on this 
issue against the Company? 

Comments from SAFE on IL0077666, Notice No. 7516c - Williamson Energy, LLC 
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• The report cites under Monitoring Violations: "Analysis not conducted of discharges, 
inadequate frequency of sampling, invalid/unrepresented sample as required by permit". 
How is it that a mine requesting a new permit to dump 2.9-3.5 million gallons per 
day of mining waste has no record of discharge for months at a time, no record of 
discharge release, and no water sampling data on public record? Where is the 
mining waste water going every day? 

Attorney General's office 

Legislators can make all the rules in the world, but those rules are useless if there is no 
enforcement.Enforcement is pointless if the Attorney General's office does not prosecute civil or 
criminal cases. We expect Republican Governors to be lax on enforcement and prosecution, but 

we are dismayed by the few numbers of cases that Gov. Pritzker has sent to the AG's office
only 89, just a hair above Rauner's average. For comparison: Gov. Quinn's average was 144. 

(Exhibit I) 

• If Pritzker cares about the environment, then why has the /EPA referred so few 
cases to the AG's office, even with all the consistent violations of this mine? 

Staff issues 
Chicago Tribune article 12.05.19 (Exhibit I) 

"lflinois also cut its environmental agency's workforce by 38% [ in the past decade}

more than any other state." 

"With a smaller staff and less money, the state agency has failed repeatedly to identify 

hazards to public health and hold polluters accountable, said Eric Schaeffer, a former 
top U.S. EPA enforcement official who directs the nonprofit Environmental Integrity 

Project and compiled one of the reports." 

"We're jeopardizing the health and safety of lf/inois citizens and the economic well-being 
of its businesses that rely on the Illinois EPA for timely permits and even-handed 
enforcement," said Mary Gade, who led the agency under former Republican Gov. Jim 
Edgar and later seNed as the regional U.S. EPA administrator under President George 

W. Bush." 

"State inspections of air polluters have dropped 81% -" 

• Has there been a drop in mining inspections since 2010? Of companies with 
NPDES permits? If so, by what percentage have the inspections dropped? 

Comments from SAFE on IL0077666, Notice No. 7516c - Williamson Energy, LLC 



R05557

Conclusion 

Based upon the evidence of multiple samples and reports of off hour discharge, in combination 
with less than ideal agency enforcement and oversight, SAFE's position is one of opposition to 
issuance of the NPDES permit as applied for, unless and until the company is willing to add real 
time data system (SCADA: Supervisory Control and Data Acquisition) that citizens may access 
24 hours a day, 365 days a year and is overseen by an independent third party entity. If the 

company is willing to install a monitors for public access, we ask that the company provides a 
reclamation bond should any downstream pollution adversely impact the River, the residents 
and the environment. We ask the EPA to reduce the discharge to less than 500,000 gallons per 

day and that the state consider reducing the allowable amount to that of surrounding states to 
500mg/l of sulfate and chlorides. We also ask that the state provide citizens with support and 
recourse when reporting illegal discharges from harassment. Unless and until these conditions 
are met, SAFE opposes the company's request to Discharge into the Big Muddy River, and ask 
the IL EPA stand with the citizens downstream and deny the permit. 

On behalf of Southern Illinoisans Against Fracturing Our Environment, 
Tabitha Tripp, Volunteer 

Vito Mastrangelo, Steering Member 
Rich Whitney, Steering Member 

Jan Thomas, Steering Member 
Cameron Smith, Steering Member 
Mark Coats, Steering Member 
Patti Walker, Steering Member 
Ed Ford, Steering Member 

Exhibits 

Exhibit A - IEEFA report 

Exhibit B - IDNR Application P 456 

Exhibit C - Foresight Energy 8-K 
Exhibit D - IEEFA Coal Analysts S&P article 
Exhibit E - P456 Violations listing 

Exhibit F - 2009-2019 Pond Creek ECHO DMR Pollutant Load Reports 
Exhibit G -Pond Creek 8.30.18 Inspection Reports 
Exhibit H -Pond Creek 8.29.19 Inspection Reports 
Exhibit I- Hawthorne Article 12.5.19 
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Seth Feaster, IEEFA Data Analyst 

Karl Cates, IEEFA Transition Policy Analyst 
December 2019 

l,~ l~ Institute for Energy Economics 
~::~f•:••• and Financial Analysis 
'\~~,J1' IEEFA.org 

Dim Future for Illinois Basin Coal 
Market Forces and Shifting Preferences Are 
Eroding Customer Base Domestical_ly and Abroad 

Executive Summary 
Twenty years from now, most of the 
Illinois Basin coal industry will be gone. 
Currently one of the major U.S. producing 
regions of thermal coal for domestic and 
foreign electricity generation, by 2040 it 
will have largely faded away as utilities 
shift to cleaner, cheaper generation 
resournes. 

In 2018, the Illinois Basin produced 106.8 
million tons of thermal coal, about 14 
percent of the total mined nationwide. 
Most of that total was used domestically, 
the remainder was exported. The Basin, 
which straddles the Ohio River in parts of 
three states-southern Illinois, southwest 
Indiana and western Kentucky-does not 
produce any of the metallurgical coal 
used in steelmaking, meaning it cannot 
escape the rapid transition now under 
way in the electric generation sector, both 
domestically and abroad. 

llllnols Basin Coal Production by State 
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Domestic utilities, which bought nearly 80 percent of the region's coal in 2018, have 
already announced retirement dates for a significant number of plants over this 
period, as competitive electric markets compel a shift to newer, less expensive and 
cleaner wind, solar and gas generation, increasingly supported with energy storage. 
Notably, these retirements include the largest single purchaser of Illinois Basin coal, 
Duke's Gibson plant in Indiana, which will close in phases by 2038. 

Gibson's closing will not be unique, however. From the beginning of 2019 through 
2024, at least 15 U.S. plants that buy Illinois Basin coal-in Alabama, Florida, 
Georgia, Indiana, Kentucky, North Carolina and Tennessee-will be fully or partially 
retired. That number, which only reflects formal announcements by utilities, is 
likely to grow as the economics of coal-fired generation continue to deteriorate 
relative to renewables and gas. 

Even those plants that remain online are likely to be used less and less, reflecting a 
trend that has seen capacity factors at most coal-fired power plants in the U.S. 
decline sharply over the past decade. 
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Coal exports, seen just a decade ago as a potential growth market, face the same 
market threats, particularly in Europe which is moving aggressively away from 
thermal coal. In addition, there is growing competition from foreign coal suppliers 
such as Russia and Columbia for this shrinking market. 

These threats are already having a major impact in the region. Just in the past year, 
producers have closed or idled mines that produced almost nine million tons of coal 
in 2018. Further closures are likely, both in the near- and long-term. 

The Illinois Basin will clearly be hit hard economically by the structural decline of 
the region's coal industry. Now is the time for local, state and federal policymakers 
to be planning for the transition in order to minimize the impact of additional coal 
mine closures, job losses and mining company financial hardships. 

2 
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Overview 
By 2020, Illinois Basin production will have fallen 40 percent since its peak in 1990, 
part of a widespread decline in the U.S. (see the chart below). Other major coal
producing regions such as Appalachia1 and the Powder River Basin2 3 are faring 
even worse, with the drop in Appalachian production expected to· hit 70 percent by 
next year compared to its peak, also in 1990. In the West, the decline has been 
happening even faster, and on a bigger scale: peak production occurred only a 
decade ago, in 2008, but by the end of 2020 will have been cut almost in half. The 
entire U.S. coal sector-long dominant in terms of electricity generation market 
share-is losing out to cheaper forms of energy that include gas-fired power and 
renewables (wind and solar), and it is doing so at a quickening pace.4 

U.S. Regional Coal Production, 198S-2018, With Estimates to 2020 
Output has fallen sharply in all three major coal mining regions. From their peak years to 2020 (using the latest 
est imates fro m the U.S. Energy Informat ion Administration), production is expected to have fallen by 40 perc~nt 
in the Interior, w hich Includes the Jllinols Basin, 47 percent in the West, and 70 percent in Appalachia. 

700 million tons Change from peak 
r- Western, 2008 peak ..,. 

Appalachia, 1990 peak 
489 million tons 

; Interior, 1990 peak 

634 million to ns 600 

500 

400 

300 

200 

100 

•; 206 m iUion tons ---------....._.___ --------------.. ....., _______ _.~--.-,. --

0 

1985 1990 1995 2000 2005 2010 2015 

-40% 

2020 

Source: Energy Information Administ ration (2019-2020 estimates from Nov. 2019 Short-Term Energy Outlook} 

_Power markets are modernizing, and traditional coal-fired generation is becoming 
increasingly anachronistic. In 2018, 15,500 megawatts (MW), or 6 percent of all 
coal-fired capacity in the U.S., was retired, with an additional 14,000MW retiring 
this year, and many plants that are still in operation are being used less and less 
frequently by utilities. This year alone, power generation from coal has fallen by 
13,4 percent through September, compared to the same period in 2018.s The result 
has been widespread financial carnage over the past two years for the coal industry, 

1 S&P Global Marke t Intelligence. Coal production foll 15.1 % quarter to quarter at toµ Northe rn 
Appa lachia mines, November 2019. 
2 JEEFA. Powder River Basin Coal Industry Is in Long-Te rm Dedine. March 2019. 
3 S&P Global Platts. Moody's expects Powder Rive r Basin coal mine closmes in early 2020s. 
October 2019. 
4 IEEFA. Data shows U.S. shift away from coal-fired generation is intens ifying. November 2019. 
5 ElA, Electric Power Monthly, November 2019, table ESl.B. 

4 
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in which 11 U.S. mining company bankruptcies have occurred. One recent news 
headline crystallized the trend and put the very future of American coal mining in 
question-"Bankrupt giants hand unwanted coal mines to unknown firms."6 

In the Illinois Basin specifically, the pace of mine closure announcements has picked 
up in recent months. In addition, other Illinois Basin mines have been "temporarily 
idled," a misleading industry term that suggests those mines will reopen when 
economic conditions improve, but in fact likely will never return to production. Such 
idlings, can, however, serve as a way to stave off mandated reclamation. 

Put bluntly, declining demand means more mines across the Illinois Basin will need 
to close in the months and years ahead-just as more coal mines will close 
nationally-and those closures will likely come at a faster rate than has previously 
been seen. 

The decline of the American coal industry more generally is gaining momentum, 
pushed out by cheap gas from fracking and rapidly falling costs for wind, solar and 
storage. These trends are discussed in greater detail in IEEFA's annual coal-outlook 
report published eight months ago7 and in regional IEEFA research published this 
year that has included analysis of the Powder River Basin of Montana and Wyoming 
and of coal-fired generation in the Southeast U.S. (Alabama, Florida, Georgia, 
Kentucky, Mississippi, North Carolina, South Carolina, Tennessee and Virginia).s 

The continuing rise of renewables, which are increasingly competitive and in many 
cases cheaper than coal-fired power, was detailed in a Lazard report published just 
this month.9 'That phenomenon has increased this year," a Lazard representative 
said in a report follow-up.10 "There are situations where the cost of building new 
wind and the cost of building new solar are cheaper than keeping a coal or nuclear 
plant operating. And even on an unsubsidized basis, we're starting to see those costs 
undercut the marginal cost of coal and nuclear." 

Similar sentiments have even been voiced by executives within the coal-mining 
industry itself. Speaking generally of Illinois Basin coal mines, a Hallador Energy 
executive, for instance, said on an earnings report call in May of this year, "Some of 
these assets are not long for this world."11 

Likewise, executives at big utility companies are openly acknowledging the phase
out of coal-fired generation. The CEO of Xcel Energy, for example, said in a June 
2018 speech, "It's not a matter of if we're going to retire our coal fleet in this nation, 
it's just a matter of when."12 Xcel is of note for two reasons. One, its size (Xcel sells 
power across the Upper Midwest and in the West), and, two, its aggressive 
renewable energy buildout, which S&P Global Market Intelligence concluded in a 

6 E&E News. Bankrupt giants hand unwa nted coal mines to unknown firms . November 2019. 
7 IEEFA. Coal Outlook 2019: Domestic Market Decline Continues. March 2019. 
8 IEEFA. Coal-Fired Power Gene ration in Freefall Across Southeast U.S .. October 2019. 
9 Lazard: Lazard's Levelized Cos t of Energy /\ nalysis, Version 12.0. November 2019. 
10 S&P Global Market Intelligence. Re newable ene rgy costs continue to abate, beating coal and 
nuclear, Lazard says. November 2019. 
11 Hallador Energy Company. Firs t Quarter 20 19 Earnings Conference Call. May 2017. 
12 Greentech Media. Xcel CEO Says Retiring the US Coal Fleet 'Just a Matte r of When'. June 2018 
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September 2018 analysis "augers well" for Xcel to deliver on its goals of increasing 
long-term earnings per share by 5 to 6 percent annually and increase dividends 
annually by 6 to 7 percent.13 

As the decline in Illinois Basin's coal-production continues, companies that have 
mines in the region will continue to face market pressure. They include (ranked by 
amount of Illinois Basin production) Alliance Resource Partners, Murray Energy and 
its partner Foresight Energy, Peabody Energy, Hallador, Arch Coal and White 
Stallion. 

State-by-state reviews of these companies' utility customers offer another window 
on why the Illinois Basin coal industry is in such peril. As major customers in states 
like Florida, for instance, continue to move aggressively away from coal, demand for 
Illinois Basin coal will weaken further. And export markets aren't likely to be of 
much help, as Murray Energy executives conceded when the company filed for 
bankruptcy in October.14 

The map on page 7 shows recent coal-industry activity across the Illinois Basin. 

13 S&P Global Market Intelligence. With wind at its back, Xcel Energy's renewables build-out 
augurs well for growth. September 2018. 
14 S&P Global Market Intelligence. Logistics chain adapting to US coal sector's decline, export 
volatility. November 2014. 

6 
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Illinois Basin Coal Production, 2018 
Total production: 106.8 million tons 

Market forces are beginning to work against the coal-mining industry in the Illinois Basin. Declines in export demand and 
gathering momentum around retirements of coal-fired plants will affect every state and every company m the basin. Recent 
mine closures and idlings are part of an emerging long-term trend that will likely result in fewer mines regionally and far less 
production. On this map, circle sizes are proportional to production; the top five regional mines are labeled. 
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The Company-by-Company View 
Alliance, Murray-Foresight, Peabody, Hal/odor, Arch 
White Stallion 
The company-by-company maps on the following pages show the geographic 
presence of the six biggest producers in the basin. Ranked by lllinois Basin 
production in 2018, they are Alliance Resource Partners (29.9 million tons), 
Murray/Foresight Energy (28.6 million tons), Peabody Energy (18.6 million tons), 
Hallador Energy (7.6 million tons), Arch Coal (6.3 million tons) and White Stallion 
(5.6 million tons); together these companies produced 90 percent of all the coal 
mine produced in the basin in 2018. 

Collectively, the maps suggest stability-that is, they show how most mines in the 
region remain open. But they also show a developing trend of either permanent 
closures or companies designating mines as "temporarily idled," a highly misleading 
term. The reality in today's rapidly changing electric generation market is that these 
idled mines will probably never reopen. 

Thus, the "temporary" idling in November of the Gibson North Mine in Indiana by 
Alliance likely means this mine will never again produce coal; 185 workers were 
affected. Gibson North produced nearly 900,000 tons in 2018, and 1.7 million tons 
in the first nine months of 2019.15 In August, Alliance permanently closed the 
Dotiki mine in Kentucky, affecting about 200 workers. At this mine, production in 
2018 totalled 2.5 million tons.16 Similarly, Murray Energy/Foresight Energy ceased 
production in April at Paradise #9 in Kentucky, which produced 1.1 million tons in 
2018, and Peabody in October closed the Somerville Central Mine in Indiana, which 
produced 2.1 million tons in 2018. In December, Peabody will finish closing its 
Wildcat Hills mine complex in Illinois, which produced 1.7 million tons in 2018, and 
the company in the past year has closed two smaller mines-one each in Illinois and 
Indiana- that together produced 600,000 tons in 2018. 

Collectively, then, almost 9 million tons, or 8.4 percent of the Illinois Basin's 106.8 
tons of production in 2018 has been taken off the market in the past year or so for 
lack of demand, and additional production cuts are likely based on the EIA's short
term forecast for 2020, which sees production cuts increasing to 11 million tons. 

The effect will be substantial on companies that operate in the lllinois Basin, and the 
recent mine closures noted above-by Alliance, by the recently bankrupt 
Murray/Foresight and by Peabody-signal a future in which Illinois Basin 
producers will continue to lose customers in the U.S. and in foreign markets alike. 

15 Alliance Resource Partners. Alliance Resource Partners, L.P. Announces Issuance of WARN Act 
Notice at Gibson Complex. November 2019. 
16 Alliance Resource Partners. Alliance Resource Partners, L.P. Announces Coal Production 
Ceasmgat Dotiki Mine, August 2019. 
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Peabody Energy 
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State-by-State and Customer-Base Slippage 
Retirement Dates Loom for More Coal Plants 
The problem facing the 11linois Basin coal-mining industry is made clear by focusing 
on its 49 domestic power-plant customers, which collectively consumed nearly 80 
percent of 2018 production and are scattered across states that run from the heart 
of the Midwest into the Deep South. The 10 largest customers, shown below with 
orange circles, stretch across Florida, Georgia, Illinois, Indiana and Kentucky, and 
together use more than half of the coal the basin delivers domestically. The other 39 
customers are marked by purple circles. The size of the circles is proportional to the 
amount of Illinois Basin coal delivered. 
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A significant portion of this customer base will be phased out over the next five 
years, based on already-announced retirement plans (see the map on page 17). 

A clear view of the future of the basin's customer base can be seen in Duke Energy 
Indiana's June announcement about its retirement plan for the Gibson coal-fired 
plant. The closure of this plant, the Illinois Basin's largest single coal customer, 
accounting for almost 10 percent of sales in 2018, almost certainly signals an end 
date for most of the Illinois Basin coal industry. Situated on the Wabash River across 
from Mt. Carmel, 111., the Gibson plant is one of the largest power plants in the U.S., 
with more than 3, l00MW of capacity, and it sits in the heart of Indiana's coal-mining 
area, very close to Alliance Resource Partners' Gibson coal mine complex. 

The dates of the planned closures of the plant's five units, each of which has a 
nameplate capacity of about 630MW, suggest the timeline the decline of the region's 
coal industry will follow as well. Unit 4, for example, will now be shut down in 2026, 
nearly 20 years earlier than its originally-plai:ined retirement in 2044, according to 
Duke (all the units began operation between 1975 and 1982). Units 3 and 5 will now 
be shut in 2034, a decade before their previously expected retirements in 2043 and 
2047, respectively. The last two units, Units 1 and 2, will be retired in 2038 instead 
of 2041 and 2040. Yet even these retirement dates may be optimistic: utilities have 
frequently accelerated their retirement timeframes as coal-plant economics have 
worsened. 

Existing plants have been running less, too. As coal has become less competitive 
against gas and renewables, larger utilities have been able to fuel-switch across 
their generation fleets, favoring these cheaper sources whenever they can. As a 
result, Gibson has been running less than it could. In August, for example, the plant 
operated at just 33 percent of capacity, its lowest monthly level in at least two 
decades. In addition, as coal plants like Gibson age, they require more maintenance, 
and if they are run less, the overall cost of their power goes even higher, making 
such plants even less competitive. 

With the economics of coal-fired power deteriorating, more and more utilities have 
been accelerating retirement dates. In northern Indiana, for instance, the utility 
NIPSCO recently said it would save $4 billion by retiring its coal plants early and 
passing those savings on to customers. 

It is worth noting that the corporate and financial relationships between the coal~ 
mining companies and the utilities that buy their coal plays a significant role in how 
quickly coal is being phased out in the Illinois Basin-and across the U.S., for that 
matter. For the most part, utilities do not have financial stakes in coal mining. and 
the coal plants they have are usually part of a larger fleet of generation assets that 
run on a mix of fuels. This encourages them-as is broadly required by state utility 
oversight agencies-to operate their plants in the most economically efficient way 
possible, freeing them to cut expensive coal generation without incurring losses 
when the mines they buy from are closed. They are usually just buyers of fuel, and 
not in the business of extracting and processing that fuel. 
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In Illinois, though, there is one major exception: the l,624MW Prairie State Energy 
Campus in Washington County. Prairie State is owned by a group of municipalities, 
public authorities and rural electric cooperatives who also own the neighboring 
Lively Grove coal mine that supplies the generation station. This practically-new 
plant, opened in 2012, is the second-largest consumer of Illinois Basin coal, 
accounting for 8.6 percent of all production in 2018, but it comes entirely from the 
Lively Grove mine. This self-contained economic structure has locked the owners 
into very high power costs without much flexibility to shift to cheaper and cleaner 
generation resources, either from their own renewables or from regional power 
markets that are increasingly supplying low-cost wind power. lEEFA has written 
extensively about the situation in past reports,17 18 
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17 IEEFA. Cost of Coal From 'Mine-Mouth' Prairie State Plant Isn't the Bargain That Was Promised. 
April 2015. 
18 IEEFA. 2014, Another Year of Unmet Promises for the Prairie State Energy Campus. February 
2015, 
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Florida, Georgia, Illinois, Indiana, Kentucky 

FLORIDA 

Coal-fired generation in the Sunshine State 
is on the way out, as can be seen in well
rooted trends that date back a decade at 
least. Gas-fired generation now accounts 
for 70 percent of all electricity production 
in Florida. Coal-fired plants contributed 30 
percent to Florida's power mix as recently 
as 2008; that number had fallen to 12 
percent by 2018. 

The 2010 census put the state's population 
at 18.8 million, and by 2018 that number 
had risen 6 percent, to 21.3 million,19 While 
electricity consumption in the state has 
climbed with its population boom, none of 
that demand increase was supplied by 
coal.20 · 

Fuel Share for Electric Power Generation 
(Utility Scale, All Sectors) 
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Source: Energy Information Administration 

While gas-fired generation has taken a bigger and bigger share of the market, the 
state's three biggest utilities-Duke Energy Florida, Florida Power and Light, and 
Teco Energy-have plans to install more than 11GW of solar over the next 10 
years.21 While the state comes belatedly to solar- a circumstance rich with irony, 
considering how Florida's nickname is the Sunshine State- it has recently made a 
hard pivot toward utility-scale solar. In 2018, the three major utilities brought a 
total of876MW of utility-scale solar online,22 roughly enough capacity to power 
almost a million homes. Simultaneously, battery storage is coming online in a fast
spreading advance that stands to bolster the uptake of solar. 

Florida's coal-fired capacity has fallen by more than half over the past decade to 
7,883MW, of which 2,094MW will be retired by 2024, according to utility-company 
announcements. 

19 U.S. Census Bureau. Quick Facts Florida, July 2018. 
20 IEEFA. Coal Fired Power Generation in Freefall Across Southeast U.S., October 2019. 
21 lbid. 
22 Smart Electric Power Alliance. SEPA's 2019 Solar Snapshot Report Finds Florida's Solar Market 
is Flourishing, June 2019. 
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GEORGIA 

Electricity~generation trends in Georgia 
are similar to Florida's. Coal-fired 
generation market share fell from 63 
percent in 2008 to 25 percent in 2018. 
That share will drop further in the near 
future- and for the same reasons seen in 
Florida. Gas-fired generation is cheaper, as 
is utility scale solar (Georgia Power plans 
to have 2,260MW of utility-scale and 
distributed solar online by 2024). 

Georgia has only three coal-fired 
generation plants, although two are the 
largest in the U.S., the 3,392MW Plant 
Scherer and the 3,200MW Plant Bowen. 
The third, l,744MW Plant Wansley, is very 
likely to follow in the footsteps of Plant 
McIntosh (142MW) and Plant Hammond 
(840MW),23 both of which were retired 
this past July. Plant Bowen is an especially 
big Illinois Basin customer, ranking fifth 
among Illinois Basin users in 2018 (3.93 
million tons). Its owner, the Southern 
Company subsidiary Georgia Power, 
published an updated integrated resource 
plan (IRP) this year noting "economic 
challenges"24 facing the plant. 

ILLINOIS 

Illinois has the strongest renewable 
energy standards of the five states noted 
here, with a goal of getting 25 percent of 
its power from renewable sources by 
2025.lS 

It is also where markets are driving a wave 
of coal plant closures that are very quickly 
reshaping the state's energy economy. 
Vistra Energy is the prime example, having 
recently announced that it would close the 
58SMW E.D. Edwards plant at the end of 
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23 IEEFA. Coal-Fired Power Generation in Freefall Across Southeast U.S., October 2019. 
24 Georgia Power.2019 !RP, Docket #42310, Section 1 •7, Unit Retirements. December 2018, 1-7. 
25 National Conference of State Legislatures. State Renewable Portfolio Standards and Goals. 
accessed November 2019. 
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2022.26 The company had already announced that it would close four other coal
fired plants in Illinois this year with a total capacity of about 2,000MW. 

Vistra, an energy behemoth with 10 coal-fired plants in the U.S. that have a total of 
11,000MW of generation capacity, in October announced new emissions-reduction 
goals in which executives at the company said it "anticipates retiring more coal 
assets."27 

INDIANA 

Indiana is not considered a leader in 
electricity-generation transition policy, 
but market-driven changes are occurring, 
nonetheless. 

The state has a formal goal of getting 10 
percent of its electricity from "clean 

Fuel Share for Electric Power Generation 
(Utility Scale, All Sectors) 
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Market changes may outpace state policy, 
however. The Northern Indiana Public 
Service Company (NIPSCO) this year 
announced plans to abandon coal-fired 
electricity generation entirely and to 
focus on utility-scale solar generation and 
other renewable generation. In October, 
NIPSCO published requests for proposals 
for development of 2,300MW of solar and 
300MW of wind-powered generation. 
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"The driver for how we make decisions is really rooted in economics and costs for 
our customer," an executive at the company said when the RFPs were announced.28 

KENTUCKY 

Even Kentucky, reliant on coal for 94 percent of its electricity generation a decade 
ago, is changing. Coal's share of the state's power-generation market dropped 19 
points from 2008 to 2018, a shift owing almost entirely to the rise of gas-fired 
generation. 

26 Utility Dive. Judge OKs $8.6M Vistra coal plant closure settlement seen by NGOs as model for 
helping impacted communities. November 2019. 
27 Vistra Energy. Vistra Energy Announces Long-Term Emissions Reduction Targets and Support 
for Market-Based Carbon Reduction Regime. October 2019. 
28 Green tech Media. The Solar Boom Takes Off in the Industrial Midwest. October 2019. 
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Although Kentucky has deep cultural 
connections with coal, existing national 
power-generation trends will likely gain 
momentum in the state for purely 
economic reasons. They will be driven also 
by corporate policy initiatives, as U.S. 
companies that do business in Kentucky 
are adopting increasingly stringent 
requirements on where their electricity 
comes from. 

Utility companies in Kentucky are also 
evolving. Kentucky Utilities and Louisville 
Gas & Electric are both subsidiaries of PPL 
Corporation, which last year announced 
plans to cut its carbon-dioxide emissions 
by 70 percent from 2010 levels by 2050. 
According to the corporation, among the 
measures that will be needed to reach that 
goal "include replacing Kentucky coal-fired 
generation over time with a mix of 
renewables and natural gas while meeting 
obligations to provide least-cost and 
reliable service to customers."2'1 

The Export-Market Problem 
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Market Forces Continue to Work Against Coal Overseas~ Too 

Beginning about a decade and a half ago, Illinois Basin producers saw potential in 
shipping coal to Europe, India and elsewhere for power-generation purposes. 

These ambitions paid off as European demand for U.S. coal rose-for a while. But 
the same market forces that are moving against coal in the U.S. are working against 
European coal-fired generation too. A handful of countries in the 28-member 
European Union continue to rely heavily on coal-fired power but even nations like 
Poland, which in some ways is the Kentucky of Europe, are seeing change.30 

29 PPL Corporation. 2018 Sustainability Report. 
30 S&P Global Market Intelligence. A way back for onshore wind as Poland revises draft energy 
policy to 2040. November 2019. 
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U.S. Thermal Coal Exports, and Exports from the Illinois Basin 
Exports from the Ulinois Basin have surged over the past decade, rising to roughly one-third of all U.S. exports. 
Most of that volume is from mines in one state, Illinois. 
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An October report published by the Carbon Tracker Initiative showed how four of 
five coal-fired power plants in the EU are losing money.3t The report put EU coal 
fleet losses at €6.6 billion (US$7.1 billion) in 2019 alone. 

"Policymakers and investors should prepare to phase out coal by 2030 at the latest," 
Carbon Tracker concluded, and-indeed-financiers,32 political leaders,33 and even 
mining companies34 continue to distance themselves from European coal-fired 
power. 

In addition, competition from other thermal coal-exporting countries is increasing. 
and they may be better positioned than exporters in the Illinois Basin. For example, 
Platts recently reported that Colombian and Russian coal is more price competitive 
in European markets than Illinois Basin, Northern and Central Appalachian coal."35 

Outside Europe, other countries that are big importers of U.S. thermal coal, 
including India, South Korea and Japan, are also accelerating their adoption of 
renewable power in an effort to both cut pollution and reduce dependence on 
imported energy. As demand for coal declines, it will be increasingly difficult to 

31 Carbon Tracker Initiative. Four in five EU coal plants unprofitable as renewables and gas power 
ahead. October 2019. 
32 BBC News. European Investment Bank drops fossil fuel funding. November 2019. 
33 Reuters. Worried by climate change, EU moves to end fossil fuel funding. November 2019. 
34 Bloomberg News: Another Big Mining Company Hints at a Coal-Free Future. November 2019. 
3s Platts Coal Trader. "Russian, Colombian competition continuing to slow thermal coal exports". 
December 2, 2019. p.8. 
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sustain Illinois Basin exports. 

All U.S. coal exports are highly dependent on international market prices, and 
volumes have waxed and waned with those price fluctuations, illustrating the 
fundamental volatility that defines the basin's export market. 

U.S. Thermal Coal Exports, Quarterly 
U.S. coal export volume has fluctuated considerably in recent years, but has tracked closely with market prices. 
Forecasts for the fouth quarter of 2019 and 2020 are from the EIA's November Short-Term Energy Outlook. 
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Structural and Permanent Decline; Opportunity in New 
Energy Models 

The Illinois Basin's coal industry is entering a period of structural decline. 

Within the next 20 years, virtually all of the U.S. coal-fired plants that currently buy 
the basin's coal will be either retired or little used, the result of an economic and 
technologically driven energy transition in the electric power industry that favors 
lower-cost and cleaner alternatives. In particular, wind, solar and battery storage
especially when combined-already offer utilities distinct advantages in grid 
resiliency, modernization and low maintenance, all with zero fuel expenses and 
declining construction costs. Inexpensive gas from hydraulic fracturing is also 
playing a major role in this transition, though the cost of renewables has already 
reached parity or undercut gas in many areas. No new American coal plants will be 
built. 
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As a result of this transition, a significant portion of the Illinois Basin's domestic 
power-plant customers now have dates for retirement within the next few years. 
IEEFA expects many more retirements beyond those over the next two decades. 
Further, coal consumption at existing power plants has begun to decline as they 
become less economically competitive, a trend that will accelerate as the difference 
in generation cost widens. 

Growth in exports, which had masked declines in domestic demand until recently, 
appear to have peaked and turned lower. The same technology and market-based 
forces at work in the U.S. are at work as well in many of the basin's current or 
potential export markets, including Europe, India, Japan and South Korea, where 
utilities plan to cut coal use while increasing power generation from renewables. 
This will make it challenging for U.S. thermal coal exports over the long term. As 
demand in these markets starts to fall, international coal markets will likely be 
oversupplied, leading to intense price competition. The inherent volatility of the 
international export market, combined with permanently shrinking domestic 
demand and the generally weak financial condition of the coal-mining sector will 
necessarily lead to lower production and fewer companies ( either from attrition or 
consolidation) operating in the region. 

Twenty years from now, most of the Illinois Basin coal industry will be gone. While 
this may seem like a relatively far-off time, the economic impact from the constant 
drumbeat of coal-plant closures, mine closures and job losses will likely be 
significant in the region. Limiting the harm-and benefiting from the emerging 
economic opportunities-from this transition will require leadership, planning and 
support from federal, state and local officials. 

And there are many real benefits, including long-term, non-agricultural income for 
farmers and counties from renewable power projects, lower electricity costs for 
individuals and businesses, economic activity from a regional buildout of 
renewables, improved power-grid resilience and construction and engineering jobs. 
Policymakers and communities that embrace this transition will be in the best 
position to gain a long-term advantage from these changes, and better able to offer 
lasting improvements that will be beneficial for everyone. 
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The Illinois Department of Natural Resources, Office of Mines and Minerals, Land Reclamation 
Division (Department), the Regulatory Authority in Illinois under the Surface Mining Control and 
Reclamation Act of 1977 (Federal Act), 30 U .S.C. Section 1201 et seq., has reviewed Permit 
Application No. 456 in accordance with the Surface Coal Mining Land Conservation and 
Reclamation Act (State Act), 225 ILCS 720, and the Department's regulations at 62 Ill. Adm. Code 
1700-1850. 

The applicant has submitted in writing the modifications required by the Department's letter dated 
December 20, 2018 (Appendix A). These modifications have been reviewed and approved by the 
Department. Pursuant to 62 Ill. Adm. Code 1773.19, the Department is approving the application 
as modified. The Department's decision is based upon a review of the record as a whole, and is 
supported and documented by the record. The findings and reasons for the Department's decision 
are set forth below. The period for administrative review under 62 Ill. Adm. Code 1847.3 
commences as of the date of this decision. 

I. SUMMARY OF APPLICATION 

The application proposes a permit on 70.7 acres. The proposed pennit area consists of70.7 acres, 
of which all the acreage is are proposed to be used for support facilities. 

The following is a summary of the pre-mining land uses and the proposed post-mining land uses. 
NOTE: Land uses are categorized under the definitions found in 62 IlI. Adm. Code l 701 .5. Land 
use classifications under other regulatory programs and agencies may be different. 

Pre-Mining Post-Mining 
Land Use Acres Acres 

Cropland 16.4 16.4 

Water Resources 0.2 0.2 

Residential 0.1 0.1 

Industrial/Commercial 8.2 8.2 

Fish & Wildlife Habitat 45.8 45.8 

Total 70.7 70.7 

II. SUMMARY OF THE PUBLIC PARTICIPATION PROCESS 

The Department finds that the public participation requirements of 62 Ill. Adm. Code 1773.13 and 
1 773. I 4 have been met. 
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The application was filed with the Department on May 25, 2017, and was deemed complete on 
Ju]y 13, 2017. The applicant p)aced a newspaper advertisement of the proposed operation in the 
Marion Republican and the Benton News, newspapers of general circulation in the area affected, 
once a week for four consecutive weeks, beginning on July I 8, 2018. The applicant filed two (2) 
copies of the application with the County Clerks of Williamson County and Franklin County, in 
accordance with 62 lll. Adm. Code 1773.13(a)(2), on July 18, 2018. Copies of the application 
were sent to the following State Agencies: Illinois Department of Agriculture (lDOA), and Illinois 
Environmental Protection Agency (IEPA), and the United States Department of Agriculture, 
Natural Resources Conservation Service (NRCS), and the United States Fish and Wildlife Service 
(USFWS) on July 13, 2018, for review and comment. In addition, copies were circulated with the 
appropriate Offices within the Illinois Department of Natura) Resources (Department). Written 
notification of the appJication was given to those governmental agencies and entities required to 
receive notice under 62 Ill. Adm. Code 1773.13(a)(3). 

State Agency comments on this application have been received by the Department, with the source 
and date of comments as follows: IDOA (September 21, 2018) and IEPA (August 30, 2018). 

Comments on this application were also received from the NRCS dated September 12, 2018 and 
USFWS dated September 4, 2018 and October 2, 2019. 

The Department received a request for a public hearing. The Department held a public hearing on 
October 23, 2018, in the Office of Mines and Minerals, Southern Illinois Regional Office in 
Benton, lJlinois. 

All comments received in writing and at the public hearing have been considered by the 
Department in reviewing this application. The Department's responses to these comments are set 
forth in Appendix B. 

All comments received on this application have been furnished to the applicant, and have been 
filed for public inspection at the office of the County Clerk of the county in which the application 
is located. 

III. SUMMARY OF THE DEPARTMENT'S FINDINGS 

The Department, upon completing its review of the information set forth in the application, the 
required modifications submitted, if any, and infonnation otherwise available, and made available 
to the applicant, and after considering the comments of State Agencies, and all other comments 
received, makes the following findings: 
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A. Findings Required by 62 Ill. Adm. Code 1773.15 

REVIEW OF VIOLATIONS 

Section 1773.1 S(b)(l ): Based on a review of all reasonably available information concerning 
violation notices and ownership or control links involving the applicant, including information 
obtained pursuant to Sections 1773.22, 1773.23, 1778.13 and 1778.14, the Department has 
detennined that the applicant or a person who owns or controls the applicant is currently in 
violation of the State Act, Federal Act or other law or regulation referred to in Section 
1773 .15(b )(1 ). Pu~suant to this Section, the Department has determined that: 

Section 1773. lS{b)(I )(A): For the identified current violations, the applicant submitted proof that 
the current violations have been or are in the process of being corrected to the satisfaction of the 
agency that has jurisdiction over the violations. 

Documentation provided by the applicant to comply with Section 1773.1 S(b )( l )(A) is attached as 
Appendix E. 

Section 1773 .15{b)(2): This permit is being conditionally issued on the basis of proof submitted 
under Section 1773.lS(b)(l)c'A) that the violation is in the process of being corrected. The 
conditional issuance is set forth in Part IV. 

Section 1773.lS(e): The Department received updated compliance infonnation in the applicant's 
modifications response received October 21, 2019 and updated information on December 2, 2019. 
Based on the compliance review required by Section 1773. l 5(b )( 1 ), a review of the OSM 
Applicant Violator System for outstanding violations, and in light of no new information submitted 
pursuant to Sections l 778.13(i) and l 778.14(e), the Department reconsidered its decision to 
approve the application and found that no change in its decision to issue the pennit is necessary. 

SECTION 1773.15(c)(l) FINDINGS 

Section 1773. l 5(c)(l }: The application, as modified, is accurate and complete and all requirements 
of the Federal and State Acts and the regulatory program have been met. 

TOPSOIL SUBSTITUTION FINDING 

Section l 8 l 7.22(b): The applicant has proposed the use of selected overburden materials 
as a substitution for, and a supplement to topsoil as delineated in the application. In 
accordance with Section l 8 l 7.22(b ), the Department finds that the applicant has adequately 
demonstrated that the resulting soil medium is equal to, or more suitable for, sustaining 
vegetation than existing topsoil, and the resulting soil medium is the best available in the 
permit area to support vegetation. Permission is hereby granted to use the selected 
overburden as requested. 
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SEDIMENT POND EXEMPTION 

Section 1817.46(e): A sediment pond exemption is requested for an area delineated in the 
application. The regulations at Section 1817.46( e) allow the Department to grant 
exemptions from the requirement to pass all disturbed drainage through a siltation structure 
when: 

a. The disturbed drainage area within the total disturbed area is small; and 

b. Alternate sediment control measures as described in Section 1817.45(b) are used in 
lieu of a siltation structure, and the applicant demonstrates that siltation structures 
are not necessary for drainage from the disturbed area to meet the effluent 
limitations and water quality standards for the receiving waters set forth in Section 
1817.42. 

The Department has determined that the area for which a sediment pond exemption is 
requested meets the criteria established in Section 1817.46(e) and hereby grants an 
exemption from the use of a sedimentation pond for this area. 

STREAM BUFFER ZONE VARIANCE 

Section 1817.57(a)(l): The applicant has requested a stream buffer zone variance for an 
area as delineated in the application. In accordance with Section 1817.57(a)(l ), the 
Department finds that: 

a. The original stream channel and its associated riparian vegetation will be restored; 
and 

b. Surface mining activities will not cause or contribute to a violation of Section 
1817.42 and will not adversely affect the water quantity and quality or other 
environmental resources of the stream. 

Therefore, the Department authorizes surface mining activities closer than one hundred 
(100) feet of the top of the bank of the normal channel of the perennial or intermittent 
stream or through the stream. 

SECTION 1773.15{c){2) - {c){l 3} FINDINGS 

Section l 773. l5(c)(2); The applicant has demonstrated that reclamation as required by the Federal 
and State Acts and the regulatory program can be accomplished under the reclamation plan 
contained in the application, as modified. 

Section 1773.l5(c)(3)(A): The proposed area is not within an area under study or administrative 
proceedings under a petition, filed pursuant to Section 1764, to have an area designated as 
unsuitable for surface coal mining operations. 
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Section 1773.15(c)(3){B): The proposed area is not within an area designated as unsuitable for 
mining pursuant to Sections 1762 and 1764 or subject to the prohibitions or limitations of 
Section 1761.11. 

Section 1761.11 (a): The proposed area does not include any lands within the boundaries of 
the National Park System, the National Wildlife Refuge System, the National System of 
Trails, the National Wilderness Preservation System, the Wild and Scenic Rivers System, 
or National Recreation Areas designated by Act of Congress. 

Section 1761.11 (b): The proposed area is not on any Federal lands within the boundaries 
of any national forest. · 

Section 1761 .1 He): The proposed surface coal mining and reclamation operations will not 
adversely affect any publicly owned park or any privately owned or publicly owned places 
included on the National Register of Historic Places. 

Section 1761.11( d): The proposed area is within one hundred ( 100) feet measured 
horizontally of the outside right-of-way line of public roads in Williamson and Franklin 
Counties, described as follows: Interstate 57, State Route 37, Williams Prairie Road, Harris 
School Road, Old Ben Road, Old Frankfort Road, Eberhardt Road, Duncan Road, Monroe 
Road, Collin Road, Horseshoe Road, Freeman Spur Blacktop (Franklin Co. Rte. 6), Deason 
Road, Sandburg Road, Freemanspur Road, Gossage Road, Lake Creek Road, and 
Cheatman Road. 

The proposed area is adjacent to the right-of-way of Interstate 57. State Route 37, 
Williams Prairie Road, Harris School Road, Old Ben Road, Old Frankfort Road, 
Eberhardt Road. Duncan Road, Monroe Road. Collin Road, Horseshoe Road, 
Freeman Spur Blacktop (Franklin Co. Rte. 6), Deason Road, Sandburg Road, 
Freemanspur Road, Gossage Road, Lake Creek Road, and Cheatman Road. The 
proposed activities in the application area include the installation of pipeline and 
boring underneath the roads 

No approvals from the authority with jurisdiction over the roads were required for 
areas outside the right of way. The permittee shall be responsible for all permits 
required from the road authorities necessary for any access and operations 
performed within the right of way of said roads. See Condition K. 

The applicant provided proper public notice and opportunity for a public hearing. 
A public hearing was held on October 23, 2018 and while many written comments 
were submitted to the Department, none of the w1itten comments were concerning 
these roads. 

The Department finds the interests of the public and affected landowners will be 
protected from the proposed mining operations as a result of the measures to be 
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taken by the applicant as described in the mining operations plan concerning these 
roads. 

Section t 761.1 l(e): The proposed area is within three hundred (300) feet measured 
horizontally of several occupied dwellings. 

The owners of the dwellings have provided written waivers pursuant to Section 
1761.15 consenting to surface coal mining operations closer than three hundred 
(300) feet. 

Section 1761.1 l(f): The proposed area is not within three hundred (300) feet measured 
horizontally of any public building, school, church, community or institutional building, or 
public park from which the applicant will be required to maintain a three hundred 
(300) foot buffer zone. 

Section 1761.1 l(g): The proposed area is not within one hundred (100) feet measured 
horizontally of a cemetery. 

Section 1773.15(c)(4): This section is applicable to surface mining operations only. 

Section I 773 .15( c )(5): The Department has assessed the probable cumulative impacts of all 
anticipated coal mining on the hydrologic balance in the cumulative impact area, in accordance 
with Part 1784 and finds that the operations proposed under the application have been designed to 
prevent material damage to the hydrologic balance outside the proposed area (see Appendix C). 

Section 1773. 15(c){6): The applicant has not proposed the use of any existing structures in the 
application requiring compliance with Section 1700.11 ( d). 

Section 1773. 15(c)(7): The applicant will submit fees required by these rebrulations before the 
permit is issued. The fee required is $1,767.50 for the term of the permit, which may be paid in 
annual increments. The Department finds that the applicant has paid all reclamation fees from 
previous and existing operations as required by 30 CFR 870. 

Section 1773.15(c)(8): See Part l11- Subpart B. 

Section 1773. l 5(c}(9): The applicant has satisfied the requirements for a long-term, intensive 
agricultural post-mining land use, in accordance with the requirements of Section 1817 .11 l(d). 

Section 1773. 15(c)(l 0): The operation as approved will not affect the continued existence of 
endangered or threatened species or result in destruction or adverse modification of their critical 
habjtats, as determined under the Endangered Species Act of 1973 (16 USC 1531 el seq., see 
Appendix F). 

Section l 773.15(c)(l 1 ): The requirements of this section are not applicable as there are no 
proposed remining operations. 
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Section 1773.15{c)(12): The effect of the proposed pennitting action on properties listed on or 
eligible for listing on the National Register of Historic Places has been taken into account by the 
Department. 

Section 1773.15(c)(l3): The requirements of this section are not applicable as there are no 
proposed remining operations. 

B. Findings Required by 62 Ill. Adm. Code 1785 (Applicable Sections) 

PRIME FARM LANDS 

A soil survey was submitted by the applicant that shows prime farmland soils identified in this 
application which have been historically used as cropland. The soil survey prepared by the USDA 
provides the required soil information. 

The applicant has, with respect to prime fannland, satisfied the requirements of Section 1785.17. 
(See Part B, below, and Appendices D and G.) 

Section 1785. l ?(e)(l ): The Department finds that the approved post-mining land use of the prime 
farmlands is cropland. 

Section 1785. l 7(e)(2): The Department finds that the permit incorporates as specific conditions 
the contents of the plan submitted under Section 1785.17( c), after consideration of any revisions 
to that plan suggested by the State Conservationist under Section 1785. l 7(d). 

Section 1785. l 7(e)(3 ): The Department finds that the applicant has the technological capability to 
restore the prime farmland, within a reasonable time, to equivalent or higher levels of yield as non
mined prime farmland in the surrounding area under equivalent levels of management. 

Section 1785.17(e)(4): The Depa11ment finds that the proposed operations will be conducted in 
compliance with the requirements of Section 1823 and other environmental protection 
performance and reclamation standards for mining and reclamation of prime farmland of the 
regulatory program. 

Section 1785.17(e)(5): The Department finds that the aggregate total prime farmland acreage has 
not been decreased from that which existed prior to mining. Water bodies, if any, are located 
within the post-reclamation non-prime farmland portions of the pennit area and the consent of all 
affected property owners has been obtained. 

Section 1785.20: The requirements of this section are not applicable to this application. 

8 



R05593

C. Compliance with 62 Ill. Adm. Code 1773.19 

Section 1773. l 9(a)(1): The Department,. has based its decision to approve, as modified, the 
application, based on public participation as provided by Sections 1773.13 and 1773. t 4, 
compliance with all applicable provisions of Section J 785, and the processing and complete review 
of the application. 

Section 1773 .19(a)(3 ): The Department is providing written notification of its final permit decision 
to the following persons and entities: 

a. The applicant, each person who filed comments or objections to the application, and 
each party to the public hearing; 

b. The County Board of the counties in which the application is located; and, 

c. The Office of Surface Mining. 

All materials supporting these findings are a part of the public record and are hereby incorporated 
by reference. 

IV. PERMIT CONDITIONS 

A. The permittee shall conduct surface coal mining and reclamation operations only on those 
lands specifically designated as the permit area on the maps submitted with the application 
and authorized for the term of the permit and that are subject to the performance bond or 
other equivalent guarantee in effect pursuant to 62 Ill. Adm. Code 1800. 

B. The perrnittee shall conduct all surface coal mining and reclamation operations as 
described in the approved application, except to the extent that the Department otherwise 
directs in the permit. 

C. The permittee shall comply with the terms and conditions of the permit, all applicable 
performance standards of the Federal and State Acts, and the requirements of the regulatory 
program. 

D. Without advance notice, delay, or a search warrant, upon presentation of appropriate 
credentials, the permittee shall allow the authorized representatives of the Department and 
Secretary of the United States Department of the Interior to: 

I. Have the right of entry provided for in 62 Ill. Adm. Code 1840.12; and, 

2. Be accompanied by private persons for the purpose of conducting an inspection in 
accordance with 62 Ill. Adm. Code 1840, when the inspection is in response to an 
alleged violation reported to the Department by the private person. 
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E. The pennittee shall take an possible steps to mmnmze any adverse impacts to the 
environment or public health and safety resulting from noncompliance with any tem1 or 
condition of this pennit, including, but not limited to: 

1. Accelerated or additional monitoring necessary to detennine the nature and extent 
of noncompliance and the results of the noncompliance~ 

2. Immediate implementation of measures necessary to comply; and, 

3. Warning, as soon as possible after learning of such noncompliance) any person 
whose health and safety is in imminent danger due to the noncompliance. 

F. As applicable, the permittee shall comply with 62 111. Adm. Code 1700.11 (d) for 
compliance1 modification, or abandonment of existing structures. 

G. The permittee shall pay all reclamation fees required by 30 CFR 870 for coal produced 
under this permit for sale, transfer, or use. 

H. Within thirty (30) days after a cessation order is issued under 62 Ill. Adm. Code 1843.11, 
for operations conducted under the permit, except where a stay of the cessation order is 
granted and remains in effect the permittee shall either submit to the Department the 
following infonnation, current to the date the cessation order was issued, or notify the 
Department in writing that there has been no change since the immediately preceding 
submittal of such information: 

I. Any new information needed to correct or update the information previously 
submitted to the Department by the permittee under 62 Ill. Adm. Code I 778.13(c); 
or 

2. If not previously submitted, the information required from a permit application by 
62 Ill. Adm. Code 1778.13(c). 

I. Species Protection: 

1. Issuance of this pennit under the Surface Coal Mining Land Conservation and 
Reclamation Act does not in any way authorize any take of any listed species in 
violation of the Illinois Endangered Species Protection Act, 520 ILCS I 0/1 et 
seq. With respect to the Indiana bat, an Incidental Take authorization has been 
approved as part of this permitting action consistent with and in compliance with 
the Endangered Species Act of 1973, 16 USC 1531 et seq. The Department has 
determined that this project may affect the northern long-eared bat, but that any 
resulting Incidental Take is not prohibited by the Final 4(d) rule and is consistent 
with the U.S. Fish and Wildlife Service Jan 2016 Programmatic Biological Opinion 
on the Final 4(d) rule. The Department and the applicant are in compliance with 
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Section 7 of the Endangered Species Act of 1973, as amended. If any other "take" 
as defined by these Acts is anticipated to result from permitted activities, it is 
recommended that the permittee apply for an Incidental Take pennit from the 
Illinois Department of Natural Resources, Office of Resource Conservation for 
state listed species. 

2. Issuance of this permit under the Surface Coal Mining Land Conservation and 
Reclamation Act does not in any way authorize any take of a bald or golden eagle, 
including nests or eggs, in violation of the Bald Eagle Protection Act (16 U.S.C. 
668 et seq.). If "take" as defined by the Bald Eagle Protection Act is anticipated to 
result from permitted activities, it is recommended that the permittee should apply 
for an Incidental Take (non-purposeful take) pennit from the U.S. Fish and Wildlife 
Service. The Department and the U.S. Fish and Wildlife Service shall be notified 
if a bald or golden eagle nest is observed in the permit area or in the vicinity of the 
permit area. 

3. If any onsite stream and/or wetland mitigation is required based on upon U.S. Anny 
Corps of Engineers requirements, then the Department shall be notified to establish 
appropriate permitting actions under SMCRA. 

J. If the permit is conditionally issued under 62 Ill. Adm. Code Section 1773. l S(b )(2) on the 
basis of (1) a presumption supported by certification under 62 111. Adm. Code Section 
1778.14 that the violation is in the process of being corrected; (2) proof submitted under 
62 Ill. Adm. Code Section 1773. I S(b )(I )(A) that the violation is in the process of being 
corrected; or (3) pending the outcome of an appeal described in 62 Ill. Adm. Code Section 
1773. l S(b}( l )(B), issuance is conditioned as follows: 

1. If subsequent to permit issuance applicant is issued a failure-to-abate cessation 
order, the permit shall be suspended and/or rescinded in accordance with the 
procedures for 62 Ill. Adm. Code Section I 773.20(c) Improvidently Issued Permits 
within 30 days of the issuance of the failure-to-abate cessation order. 

2. If subsequent to permit issuance the Department is notified by the agency that has 
jurisdiction over the violation that the violation is no longer in the process of being 
corrected to the satisfaction of said agency, the permit shall be suspended and/or 
rescinded in accordance with the procedures for 62 Ill. Adm. Code Section 
1773 .20( c) Improvidently Issued Pennits within 30 days of such notification. 

3. If subsequent to permit issuance the circuit or district court reviewing the violation 
either denies a stay applied for in the appeal or affirms the violation, then the 
applicant shall submit the proof required under 62 111. Adm. Code Sections 
1773. l S(b)(l )(A) within 30 days after the court's decision or the permit shall be 
suspended and/or rescinded in accordance with the procedures for 62 Ill. Adm. 
Code Section 1773.20(c) Improvidently Issued Permits within 30 days of such 
failure to submit required proof. 
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K. Pursuant to Section 1778.15, the pennittee shall possess all necessary legal rights to enter 
and conduct surface coal mining and reclamation operations within the permit area until 
final bond release is obtained. 

The permittee has indicated valid pennits shall be obtained from the Illinois Department 
of Transportation and private rail lines. Pursuant to I 778.15( a), and as committed in 
Attachment 1.2.A, the pennittee shall provide the Department with valid right of entry 
agreements with the ( 1) Illinois Department ofT ransportation and (2) private railways prior 
to the commencement of operations in regard to areas controlled by the Illinois Department 
of Transportation and the private railway lines. 

L. The penni,ttee shall commence all groundwater and surface water monitoring approved by 
this pennit upon initial disturbance of lands within the permit area. Monitoring shall be in 
accordance with the approved permit and/or as outlined in Appendix C of this finding 
document. 

M. The substitute topsoil material referenced in the response to Part II(l 3) (D and F) of the 
application shall be limited to the Rend, Bluford, Hickory-Kell, Okaw, Belknap and 
Orthent soil series where the subsoil texture is a silt loam. ln addition, the pH, phosphorus, 
and potassium of the borrow materials shall be fertilized with rates to achieve a pH of 6.5, 
and phosphorus and potassium levels of 50 ponds/acre and 260 pounds/acre, respectively. 

N. The approved operations plan includes the installation of a pipeline within a defined permit 
corridor and a diffuser site in the Big Muddy River. As required by 62 Ill. Adm. Code 
1784.23 and 1784.30, the permittee shall submit an as-built certification of the pipeline and 
discharge structure within 30 days of completion of installation of the pipeline. The as
built shall be sealed by a qualified registered professional engineer and at a minimum 
include the following information: 

I. Verification that the pipeline was installed within the permitted corridor at the 
minimum depths indicated in the Illinois Department of Agriculture's Pipeline 
Construction Standards and Policies for Agricultural Impact Mitigation 
(Attachment JV.2.B.3) and in the Typical Stream Crossing Drawing (Attachment 
IV.7.1) included in the pennit application. 

2. Location of all monitoring stations on a Surface Operations Map. 

3. List of the monitoring equipment installed at each station. 

4. Actual diameter of the installed pipeline and/or diameter of sections of the pipeline 

if different diameters were used. 

5. Cross section of the discharge structure/diffuser site if any changes to the approved 
plan were made to these structures during installation. 

12 



R05597

0. TI1e approved operations plan includes plans for monthly visual and physical monitoring 
of the pipeline, as well as an annual testing of the monitoring equipment. To ensure 
compliance with 62 Ill. Adm. Code 1784.11 (b )( 6) and l 8 l 7.45(a), the applicant shall: 

1. Submit to the Department the results of the pressure testing performed prior to 
putting the pipeline in service. The initial testing results shall be included in the as
built document required by condition N. 

2. Submit to the Department the results of the annual pipeline testing of the monitoring 
system with a clear description of any identified deficiencies and the steps that 
would be taken to maintain safe pipeline performance. The results of the annual 
testing of the pipeline monitoring system shall be submitted to the Department 
within 30 days of completion. 

V. CONCLUSIONS 

Based upon the information contained in the application, information otherwise available and 
made available to the applicant, the comments of State Agencies, the foregoing analysis of the 
probable impact of the proposed operations, all findings and information contained herein and 
conditions set forth in Part N, the Department finds that there is a reasonable basis on which to 
issue a permit for the application, as modified. 

Enter on behalf of the Illinois Department of Natural Resources, Office of Mines and Minerals, 
Land Reclamation Division as Regulatory Authority. 

Dated: December 5, 2019 
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Carson Pollastro 
Williamson Energy, LLC 
PO Box 99 
Johnston City, IL 62951 

Via Certified Mail 

December 20, 2018 

7017 100□ 0001 0939 ~488 

Re: Modification to Pennit Application No. 456 
Pond Creek Mine 

Bmce Ram1er. Go,·ernor 
\Vayne A. Rosembal. Director 

The Department, after reviewing the infonnation contained in the pennit application and 
information otherwise available to the applicant, and after considering all conunents received, has 
detennined that modification of Permit Application No. 456 is necessary. The modifications to 
the application shall comply with the requirements of 62 Ill. Adm. Code 1777.11. TI1e 
modifications required by the Department are enclosed here. If the applicant does not desire to 
modify the pennit application as described below, it may, by filing a written statement with the 
Department, deem the pennit application denied, and such denial shall constitute fina1 action. 

Pursuant to 62 Ill. Adm. Code 1773.1 S(a)(l )(B)(i) , modifications required by the Department shall 
be received within one year from the date of this letter. Absent the modifications required by the 
Department, the application does not demonstrate compliance with the requirements of the Illinois 
Surface Coal Mining Land Conservation and Reclamation Act, Regulations and Regulatory 
Program and the Department will issue a written finding denying the application. 

The period for administrative review (62 Ill. Adm. Code 184 7.3) shall c01mnence upon: 

• receipt by the applicant of a written decision from the Department, approving the 
application as modified, or 

• if the applicant's modifications are insufficient, or if the applicant fails to submit the 
required modifications in accordance with 62 111 Adm. Code l 773.15(a)(1 )(B)(i), receipt 
by the applicant of a written decision from the Department denying the pennit application, 
or 

• receipt by the Department of the applicant's denial statement. 

App A- I 



R05600

Carson Pollastro 
Modification to Pennit No. 456 
Pond Creek Mine 
Page2 

The modifications required by the Department are as follows: 

1. Pursuant to 62 Ill. Adm. Code 1779.25(b), 1780.14(c), and l 780.25(a), and as required by 
Part 1.6 of the application, the Department is requiring the applicant to modify the 
application by submitting engineering certifications where the modifications result in 
changes to maps, plans, or cross sections submitted under the original application. 

2. Pursuant to 62 Ill. Adm. Code 1777 .11 ( c ), and as required by Part Ll of the application, 
the Department is requiring the submittal of a verification by a responsible official of the 
applicant for the infom1ation being submitted as a result of th.is modification letter. 

3. Pursuant to 62 Ill. Adm. Code 1778.15 and Operator Memorandum 2011-01, the applicant 
is required to provide a signed notarized waiver from landowners for properties not owned 
or controlled by the pennittee. Infonnation provided in· Attachment I.2.A reveals property 
not under control by the applicant and shall require a landowner waiver. 

4. Pursuant to 62 Ill. Adm. Code l 778.13(c), the applicant shall provide infonnation for each 
person who owns or controls the applicant under the definition of "owned or controlled" 
and "owns or controls" in 62 Ill. Adm. Code 1773 .5. Review of the information provided 
and available to the Department, the applicant failed to provide ownership and control 
information for an owner/controller of the applicant, specifically Foresight Energy 
Services, LLC and Foresight Reserves LP as part owner/controller of Foresight Energy GP, 
LLC. The applicant shall provide current, updated ownership and control information for 
\'Villiamson Energy, LLC including the necessary infonnation for Foresight Energy 
Services, LLC or end date and complete ownership and control for Foresight Reserves LP 
or update ownership for Foresight Energy GP, LLC removing as part owner. 

Further review of the information provided in the ownership and control should be made 
by the applicant for other omissions or inaccuracies. The Department finds discrepancies 
with begin dates for some of the officers listed in the organizations ownership and control 
i11fonnation. 

5. Pursuaut to 62 Ill. Adm. Code l 773.15(b)(l){A), the applicant shall submit to the 
Department proof that current violations have been or are in the process of being corrected 
to the satisfaction of the issuing agency. Specifically, the Department finds two violations 
listed in Attachment l.9, CO 171025 and CO 171028, that wil1 require additional 
information regarding the progress of abatement. 

The applicant shall provide proof from the PA Department of Environmental Protection of 
the progress of these violations. Review shall be made by the applicant to ensure all 
documents are included for all outstanding violations required to be reported. 

6. Pursuant to 62 Ill. Adm. Code 1778.18, an application shall contain a certificate of liability 
insurance il1 compliance with 62 IJI. Adm. Code 1800.60. The Department finds the 
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certificate provided is not with an "authorized" insurer and shall require a revised 
certificate that is in compliance with the required regulations. 

7. 'fl1eresponse to Part V.l.B of the application is incomplete. Pursuant to 62 Ill. Adm. Code 
1800.14, the applicant shall include the following: 

a. Infonnation on the costs associated with relD:oving the diffuser and all associated 
items from the Big Muddy River. Include all potential costs (such as possible coffer 
dam to dive1t water from the work site> divers to work in the Big Muddy River if 
needed, etc.) 

b. Infonnation on possible removal costs associated with the pipeline such as air relief 
valves and other pipeline structure that cannot remain pennanently post 
reclamation. 

8. Pursuant to 62 Ill. Adm. Code 1783.21, Part 11.13.D of the application, page II-8, must be 
modified to provide for a minimum topsoil removal thickness of 6 inches or greater where 
present. 

9. Pursuant to 62 Ill. Adm. Code 1783.21, Part IV.2.B.3 of the application, page IV-2, must 
be modified to identify the qualifications of the person referenced in the soil handling 
procedure. In addition, the response must clarify it uses the most current version of the 
!DOA pipeline guidelines during construction. 

10. Attachment IV .1 "Figure 2 Water Flow Diagram Proposed System" shov,,s an Outfall O 10 
referred to as the "Pond Creek Stormwater Mixing Zone." This outfall and mixing zone 
are also referenced in the Attachment IV.1 narrative. Pursuant to 62 Ill. Adm. Code 
l 784.14(i) the applicant shall clarify if Outfall 010, "Pond Creek Stonnwater Mixing 
Zone" is proposed as part of Permit Application No. 456. 

11. According to Attachment IV .1, the applicant states that the holding cell will hold mine 
infiltration water as well as decant water from the slurry cell. Pursuant to 62 Ill. Adm. Code 
1784.14(i), the applicant shall clarify whether the IEPA mixing zone pennit has considered 
potential constituents contained within the clarified decant water. 

12. The following concerns the response to Part III.2.D. l .a. Considering the response to 
Modification Question I 1 and pursuant to 62 Ill. Adm. Code 1784.14(b)(l), the applicant 
shall provide representative water quality data from the water holding cell and clarify 
whether the chloride and sulfate data represent only the infiltrating groundwater or a mix 
of infiltrating groundwater and process water (if applicable). 

13. In response to Part III.2.D. l.a, the applicant states an anticipated maximum flow rate of 
infiltration water from the mine is 3,500,000 gallons per day. Pursuant to 62 Ill. Adm. Code 
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1784.14(b )(2), the applicant shall clarify what this value represents in relation to the 
amow1t of water the company intends to discharge from the facility. 

14. The Department is in receipt of a letter addressed to tbe apphcant dated August 30, 2018 
from the Illinois EPA (IEPA) requesting changes or clarification. Pursuant to 62 Ill. Adm. 
Code 1784.14, the applicant shall provide responses to the questions in the IEP A letter. If 
any response to the IEP A letter results in changes to the pennit application, the applicant 
shall clearly indicate which application part and/or map is being revised. 

15. In response to Pait IV.1, the applicant references Attachment N .1 for operations plan 
infonnation. Page 3 of Attachment N. l indicates the preparation plant requires 2,300,000 
gpd. In contrast, the water flow diagram proposed system depicts the preparation plant 
supply to be of2,880,000 gpd. Pursuant to 62 m. Adm. Code 1777.11, clarify the apparent 
discrepancy in preparation plant volumes. 

16. In response to Part rv.5.C.2, the applicant references Attachment N.5.C.2 for additional 
information concerning the water management pipeline. Pursuant to 62 Ill. Adm. Code 
1817 .41 (a), the applicant shall provide the following infonnation and update all appropriate 
responses as necessary: 

a. Locate on the Operations Map automatic and manual shut off valves and pressure 
gauges. 

b. Provide additional detail on the process to pressure test pipeline integiity after it 
has been constructed and prior to being placed into operation. 

c. Provide additional detail on the operational monitoring of the pipeline to detect 
leaks and the actions taken to shut down the pipeline should monitoring indicate a 
potential leak is occurring. 

d. Provide additional detail on procedures and actions to be taken should a spill occur. 

17. In response to Part IV. 7.I, the applicant requests a stream buffer variance to multiple 
streams for the temporary construction practices involved in placing the transport pipeline. 
Pursuant to 62 Ill. Adm. Code 1817.57, the following additional information shall be 
provided concerning disturbances in the buffer zone and channel of the Big Muddy River. 

a. The response discusses adequately sized riprap to be keyed into the toe of the 
embankment. The applicant shall provide minimum sizing design based on 
expected stream flow velocities to assure a stable bank is maintained. 

b. The applicant shall expand the narrative to address construction steps of the diffuser 
port within the Big Muddy River channel. Detail on the anticipated extent of the 

App A - 4 



R05603

Carson Pollastro 
Modification to Pennit No. 456 
Pond Creek Mine 
Page 5 

disturbance du1ing installation and specific steps to control and contain off-site 
impacts shall be provided. 

c. The area not to be disturbed shall be designated a buffer and marked as specified in 
Section 1817.11. 

18. In response to Part IV. 7 .B, it appears the applicant answered the questions referring to 
handling of drainage after the pipeline has been put in place and covered by soil material. 
To ensure compliance with 62 Ill. Adm. Code 1817.45(a), the applicant shall exp~nd the 
discussion in this response to explain Yvhich erosion and sediment control measures wi1l be 
used to handle drainage from unaffected areas during the _construction of the waterline. 

19. In Attachment IV.I, the applicant states that monitoring of the water pipeline vvill include 
a monthly visual inspection of each road and higlnvay crossing, the Pond Creek crossing 
and the Big Muddy discharge site. It vvill also include a physical inspection of the 
monitoring equipment. Pursuant to 62 Ill. Adm. Code 1817.4l(a), the applicant shall 
provide: 

a. A list of all inspection sites and a map defining the inspection site locations. 

b. Additional infonnation describing how the entire pipeline corridor will be 
maintained for access by both the Department's staff to inspect and for company 
personnel to maintain and make necessary repairs in a timely manner. 

c. Specifically what monitoring equipment is intended to be physically inspected. 

d. Further information addressing the need to physicaliy inspect air release valve 
locations and other similar critical junctions in the pipeline system as part of the 
monthly inspection. 

20. Pursuant to 62 Ill. Adm. Code 1780.23 and 1784.15, the applicant shall provide the acreage 
and capability of each land use within the proposed permit area, employing only land use 
categories of 62 Ill. Adm. Code 1701.5. Further, the "fish and wildlife" land use category 
must be subdivided as required by Operator Memorandum 2015-01. Use only these land 
uses for completing the land use maps. 

a. The individual land use acreages provided in the Pre-mining Land Use Table in 
Part 11.4 of the application do not calculate to the Total Permit Acreage provided 
within this table. The applicant shall clarify this discrepancy. 

b. The applicant shall revise all Tables, Maps and Figures to reflect only the "fish and 
wildlife» land use categories outlined within Operator Memorandum 2015-01. 
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21. Pursuant to 62 Ill. Adm. Code 1777.l l(a)(3) and as required by Part V.2.A of the 
application, the applicant shall provide acreage figures for each post-mining land use 
proposed and designate the post-mining land uses on the Post-Mining Land Use Maps. 

a. The applicant shall revise all Tables, Maps and Figures to reflect only the "fish and 
wildlife" land use categories outlined within Operator Memorandum 2015-01. 

b. The individual land use acreages provided in the Post-Mining Land Use Table in 
Part V.2.A of the application do not calculate to the Total Permit Acreage provided 
within this table. The applicant shall clarify this discrepancy. 

c. Acreage for post-mini11g land uses provided by the applicant in the Post-Mining 
Land Use Table in Part V.2.A of the application are not the same as that provided 
in the Pre-mining Land Use Table in Part Il.4. The applicant states in multiple 
locations of the application that post-mining land uses are the same as pre-mining 
land use. The acreage provided within the tables contradicts this statement and the 
applicant shall clarify this discrepancy. 

22. Pursuant to 62 Ill. Adm. Code 1817.97(£) and required by Part V.B.3, the applicant is 
required to provide a statement explaining how impact control measures, management 
techniques, and monitoring methods will be utilized to protect or enhance habitats of 
unusually high value for fish and wildlife such as ,vetlands and riparian areas to be affected 
by the proposed mining and reclamation operations. The applicant shall address the 
following pe1taining to the proposed water management pipeline constructi011 corridor. 

a. In response to Part V.B.3, the applicant states that "no habitats of unusually high 
value have been observed within the project area". The applicant has provided a 
Stream and Wetland delineation report as Attachment II.9 to Part II of the 
application identifying streams and wetlands located within the proposed permit 
area. The applicant shall provide a statement in Part V.B.3 explaining how impact 
control measures, management techniques, and monitoring methods will be utilized 

to protect or enhance these areas. 

b. The applicant has provided a Stream and Wetland delineation report as Attachment 
11.9 to Part II of the application. Wetland A and Wetland B are not part of tlris 
proposed pennit and shall be removed from all applicable parts of the application. 

c. As required by Part V.3.B.1, the applicant shall provide infonnation on whether or 
not ponds on site will contain hazardous concentrations of toxic-forming materials 
and if so, then describe how control measures, management techniques, and 
monitoring methods will be used to ensure how wildlife protected under the 
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Endangered Species Act, Migratory Bird Treaty Act, and the Bald Eagle Protection 
Act are excluded from these areas or justify why this infonnation is not provided. 

Pursuant to 62 Ill. Adm. Code 1817.111, 1817.114, and as required by in Pait V.1.D.3, the 
applicant is required to describe methods to be used in planting and seeding, 

a. In response to Part V. l .D.3, the applicant referS to planting of the proposed refuse 
disposal area. No refuse disposal area is proposed as part of this application. The 
appUcai1t shall clarify this discrepancy. 

b. In response to Part V.1.D.3, the applicant provides a list of considerations and 
recommendations to prepare the site for planting. The applicant is required by Part 
V.6.D.3 to provide the actual methods to be used in planting and seeding rather than 
considerations and recommendations. The applicant shall revise this response in the 
application to include the actual methods to be implemented. 

24. Pursuant to 62 Ill. Adm. Code l 784.2l(a)(2)(A) and 1817.97(b), the appUcant is required 
to provide site specific resource information for threatened and endangered species 
including but not limited to the Indiana bat (A1yotis soda/is) (INB) and northem long-eared 
bat (A1yotis septentrionalis) (NI.EB). This infonnation has been provided in Attachment 
II.8 and Part V.3.B.4; however, the following infonnation/updates are required: 

a. Attachment Il.8 refers to Permit 434 within the title on Page 1. This shall be revised 
to reflect the correct permit number. 

b. Attachment II.8 and Part V.3.B.4 of the application states that NLEB were not 
identified within the project area and therefore, in acco:dance with current USFWS 
protocol, are not present within the project area. The applicant did not survey the 
entire project alignment, thus probable absence cannot be assumed within the 
portions of the project that were not surveyed. The applicant shall update 
Attachment II.8 and Part V.3.B.4 of the application, including the discussion of 
whether the project is consistent with the northern long-eared bat (Myotis 
septentrion.alis) Final 4(d) Rule published in the Federal Register in January 2016. 

c. The applicant has identified 3.9 acres of forested acres to be disturbed within known 
!NB habitat based on the survey infonnation provided. It is required that at least 70 
percent of the total INB habitat that will be lost should be replaced or mitigated off
site as described in the 2013 Indiana bat Protection and Enhancement Guidelines 
published by the USFWS. The applicant shall update the Long-Tenn Habitat 
Replacement section of the INB PEP. 
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d. Tree Clearing restrictions within the INB PEP state that tree clearing operations 
will only occur from November 15 to March 31, unless otherwise authorized. These 
dates are not consistent with those described in the 2013 Indiana bat Protection and 
Enhancement Guidelines published by the USFWS. The applicant shall clarify this 
inconsistency. 

e. The applicant has stated within the summary of the INB PEP that forested acres 
cleared during construction operations will be supplemented in the short-tenn by 
erecting bat boxes. The applicant shall update the Short-tenn Habitat Replacement 
section of the PEP to reflect this statement and provided further details as to the 
timing and number of bat boxes to be erected. 

If you have any questions, please contact this office at (217) 782-4970, or our Southern office in 
Benton at (618) 439-9111. 

NSD:JSc 

cc: W. Gillespie 
Williamson County Clerk 
Franklin County Clerk 

J2l31340 docx 

Sincerely, 

Nick San Diego, Supervisor 
Office of Mines and Minerals 

7017 100□ 0001 D939 4495 
7017 1000 0001 0939 4501 
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APPENDIXB 

CONSIDERATION OF COMMENTS AND OBJECTIONS 

62 Ill. Adm. Code l 773.13(b) allows submission of written comments on applications. The 
following are comments received from the State Agencies, County Board and other members of 
the public and the Department's response to those comments. 

Comment: 

Response: 

Comment: 

Illinois Department of Agriculture 

The Illinois Department of Agriculture (IDOA) has reviewed the above referenced 
permit application. The application is for a J 2.5-mile long 18 and 24-inch water 
mains to pump water from the underground mine to the Big Muddy River. A11 
water from the mine will go through holding cells before being discharged to the 
pipeline. The pipeline wiU follow the railroad right-of-way (ROW), both active 
and abandoned, a gas pipeline and road ROW. Construction affects 12.67 acres of 
cropland. The pipeline will be in place for 10-years then removed. The mine has 
indicated they will follow the IDOA's Pipeline Construction Standards and Policies. 
The IDOA requests that the revision shown on the agricultural website be used. 
See: 
https:llwH·w2.il/inois.govlsites/agrlResources/LandWatcriDocumentsipipclinestan 
clardspolicies.pdf 

The Department required modification of the application (Appendix A, 
Modification Question No. 9) to ensure the most current version of the !DOA 
Pipeline Constructions Standards and Policies were included in the permit. 

Illinois Environmental Protection Agency 

1. To ensure compliance with 62 111. Adm. Code 1817.42 as it pertains to mine 
discharge quality, the Schedule A contained in Part lII of the application should 
be revised as follows: 

a. Iron concentrations are indicated to be within the range of 3.0 - 6.0 mg/I. 
The applicant should revise this indication to provide an 11estimate" of basin 
discharge Iron concentrations rather than the acceptable range from the 
Subtitle D rebrulations. 

b. Total Suspended Solids concentrations are indicated to be within the range 
of 35.0 - 70.0 mg.II. The Applicant should revise this indication to provide 
an "estimate" of basin discharge Total Suspended Solids concentrations 
rather than the acceptable range from the Subtitle D regulations. 

2. The pipeline corridor area should be included in the annual storrnwater 
monitoring plan. 
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Response: 

Comment: 

Response: 

Comment: 

Response: 

Comment: 

Response: 

Comment: 

Please see the response to Appendix A, Modification Question No. 14. 

U.S. Department of Ab>riculture, Natural Resource Conservation Service 

Any bare soil exposed following surface coal mining should be seeded, limed, 
fertilized and mulched to minimize soil erosion. Please refrain from using tall 
fescue or reed canary grass in seeding mixtures and only plant native trees and 
shrubs for wildlife areas. Following pipeline installation, drainage should be 
provided where necessary to return the affected areas to their fonner land use. 
Wetlands should be returned to historic hydrologic conditions. Prime Fannland 
acreage should be reclaimed to standards established by the Illinois Surface Coal 
Mining Land Conservation and Reclamation Act. 

This comment has been noted and forwarded to the applicant. 

U.S. Department of the Interior, Fish and Wildlife Service 

To facilitate compliance with Section 7(c) of the Endangered Species Act of 1973, 
as amended, Federal agencies are required to obtain from the Fish and Wildlife 
Service (Service) information concerning any species, listed or proposed to be 
listed, that have ranges which include the project area. As the State of Jllinois has 
been delegated the responsibility of issuing mining pennits by the Office of Surface 
Mining; we are providing the following list of threatened and endangered species 
to assist in your evaluation of the proposed pennit. The list for the proposed permit 
area includes the endangered Indiana bat (Myotis sodalis), endangered piping 
plover (Charadrius melodus), and threatened northern long-eared bat (Myotis 
septentrionalis). There is no designated critical habitat in the project area at this 
time. 

Comment noted and forwarded to the applicant. 

Applicants should he directed to our lnfonnation, Planning, and Conservation 
System (IPaC) at the link below to determine whether any federally threatened and 
endangered species, designated critical habitat, or other natural resources of 
concern may be affected by a proposed project and to obtain a preliminary or 
official U.S. Fish and Wildlife species list. For projects that require FWS review, 
request an official species list from the Regulatory Documents page. 
https:/ Jecos. fws. gov/i pad 

This comment has been forwarded to the applicant. In addition, the Department has 
supplied the Service's website to future applicants as an encouraged and available 
resource. 

Based on the location of the proposed pennit area, the Service concurs that the 
proposed project is not likely to adversely affect the piping plover. 
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Response: 

Comment: 

Response: 

Comment noted and forwarded to the applicant. 

lnfonnation in the pennit application indicates that 3 .9 acres of known Indiana bat 
habitat will be impacted by the proposed mining activity. Presence of the Indiana 
bat was documented in a mist net survey conducted in 2017, thus a Protection and 
Enhancement Plan (PEP) was developed for the proposed mine area that lies within 
the 2.5 mile buffer of the documented maternity roost tree in accordance with the 
2009 Range-wide Indiana Bat PEP Guidelines, as revised in 2013. The PEP 
includes a number of protection and enhancement measures including avoidance of 
the majority of wooded habitat within the pennit area, winter tree clearing from 
November 15 to March 31, tree girdling and bat box installation to provide 
temporary habitat, riparian buffer zone protection, and maintenance of watering 
areas. The applicant is not proposing to replant the forested habitat acres to be 
disturbed. 

The PEP guidelines state that at least 70 percent of the total Indiana bat forest 
habitat that will be lost should be replaced or mitigated off-site. The applicant 
should develop a replacement plan or off-site mitigation measures. Information in 
the permit application indicates that the post mining acres for fish and wildlife 
woody will increase and may account for the replacement. The PEP should be 
reconciled with the post-mining land use in the reclamation plan. 

T~e applicant did not survey the entire project alignment, thus probable absence for 
the northern long-eared bat cannot be assumed within the portions of the project 
that were not surveyed. The applicant should include the northern long-eared bat in 
the PEP or rely upon the finding of the programmatic biological opinion for the 
northern long-eared bat final 4(d) rule and utilize the streamlined section 7 
consultation framework to fulfill their project-specific section 7 responsibilities for 
the northern long-eared bat. If the applicant utilizes the streamlined consultation 
framework, then the streamlined consultation fonn should he completed. 

See https://www. fws. govlmidwest/endangered/mammals/nleb/s 7 .html 

Based on the lack of information in the pennit application, the Service is not able 
to provide concurrence for listed bat species at this time. The Service requests the 
additional information be provided for review and concurrence. 

The Department would like to take this opportunity to outline protection an 
enhancement measures that have changed from the original submittal based on 
modification requirements. 

The Indiana bat (M. soda/is) and northern long-eared bat (M. septentrionalis) 
Protection and Enhancement Plan (PEP) located in Attachment ll.8 has been 
updated to address long tenn habitat replacement requirements. The applicant has 
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Comment: 

Response: 

proposed to reforest 2.73 acres, restoring 70% of the known habitat proposed to be 
removed by this project and therefore complying with the 2013 Guidelines. 

Additionally, tree clearing restrictions within the PEP have been modified to state 
that tree clearing operations will only occur from October 15 to March 31. These 
dates appropriately reflect those outlined for winter tree clearing in the 2103 
guidelines. 

The applicant has also modified the PEP to state ''the probable absence of the NLEB 
cannot be assumed". The applicant has included a discussion utilizing the key to 
the northern long-eared bat 4(d) rule for federal actions to conclude that the 
proposed actions are not prohibited and therefore a PEP for this species is not 
required. However, the applicant has chosen to include this species within the PEP 
found in Attachment 11.8 of the application. The applied protection and 
enhancement measures will potentially be beneficial to the northern long-eared qat. 

Based on information provided by the applicant and appropriate agency 
consultations, the Department has determined that this project may affect the 
northem long-eared bat, but that any resulting Incidental Take is not prohibited by 
the Final 4(d) rule and is consistent \\-1th the U.S. Fish and Wildlife Service Jan 
2016 Programmatic Biological Opinion on the Final 4(d) rule. The Department has 
completed the IP AC Detem1ination Key: Northern Long-Eared Bat (NLEB) 
Consultation and 4(d) Rule Consistency, which was submitted to the Service via 
IPAC on July 31, 2019. 

[Per the follow-up USFWS correspondence dated October 2, 2019) - Based on the 
lack of information in the permit application, the Service was not able to provide 
concurrence for listed bat species. We requested additional information be provided 
for our review and concurrence. Information in your response indicates that the 
Protection and Enhancement Plan (PEP) was updated to address long-term habitat 
replacement requirements for the Indiana bat. Based on this information, the 
Service has detennined that the take of 3.9 acres of known habitat is not likely to 
jeopardize the continued existence of the Indiana bat. 

lnfonnation in your letter indicates that consultation for the northern long-eared bat 
was addressed by using our northern long-cared bat detennination key within our 
Information for Planning and Consultation (IPaC) system. Based upon the IPaC 
submission, the action is consistent with activities analyzed in the Programmatic 
Biological Opinion on the Final 4(d) Ruic for the northern long-eared bat and 
issuance of the verification letter concludes consultation for the northern long-eared 
bat. This information sufficiently addresses our comments regarding the northern 
long-eared bat. 

Comment noted and forwarded to the applicant. 
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Comment: 

Response: 

Comment: 

Response: 

Comment: 

Response: 

Comment: 

Although the bald eagle has been removed from the threatened and endangered 
species list, it continues to be protected under the Migratory Bird Treaty Act and 
the Bald and Golden Eagle Protection Act (BGEPA). The Service developed the 
National Bald Eagle Management Guidelines to provide landowners, land 
managers, and others with information and recommendations regarding how to 
minimize potential project impacts to bald eagles, particularly where such impacts 
may constitute "disturbance," which is prohibited by the BGEPA. A copy of the 
guidelines is available at: 

http ://v,;i.vw. fws. gov/midwest/eaglelpdtYN ationa!BaldEagl eM ana!!ementGuidelines. 

fil!f 

The Service is unaware of any bald eagle nests in the permit area; however, if a 
bald eagle nest is found in the permit area or vicinity of the permit area then our 
office should be contacted and the guidelines implemented. 

The applicant has provided a statement outlining that the applicant is unaware of 
any bald or golden eagle nests within one mile of the project. The applicant 
includes a discussion committing to contacting the U.S. Fish and Wildlife Service 
for the development of a protection and enhancement plan if a nest is encountered. 
See Part V.2.B.2 of the application. 

[Per the follow-up USFWS correspondence dated October 2, 2019] - The Service 
indicated that it is unaware of any bald eagle nests in the permit area; however, if a 
bald eagle nest is found in the permit area or vicinity of the permit area then our 
office should be contacted. The applicant provided a statement that no eagle nests 
are known within the project area or vicinity. This information sufficiently 
addresses our comments. 

Comment noted and forwarded to the applicant. 

The permit area includes 23.0 acres of cropland, 16.8 acres of fish and wildlife 
herbaceous, 18.6 acres of fish and wildlife woody, 0.4 acres of fish and wildlife 
water, 3.7 acres of fish and wildlife wetland, 0.1 acres residential, and 8.2 acres 
industrial/commercial. 

The Department would like to take this opportunity to clarify that information in 
the modified permit application indicates that the permit area will includes 16.4 
acres of cropland, 20. 7 acres of fish and wildlife herbaceous, 21.1 acres of fish and 
wildlife woody, 0.4 acres of fish and wildlife water, 3.6 acres of fish and wildlife 
wetland, 0.2 acres developed water resources, 0.1 acres residential, and 8.2 acres 
industrial/commercial. 

[Per the follow-up USFWS correspondence dated October 2, 2019] -Thank you for 
your letter dated August 6, 2019, providing response to our comments on permit 
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Response: 

Comment: 

Response: 

Comment: 

application No. 456 by Williamson Energy, LCC (Pond Creek Mine), for surface 
coal mining and reclamation operations in Franklin and Williamson Counties, 
Illinois. •The permit area is 70. 7 acres and the proposed mining activity wil1 impact 
a total of 70. 7 acres. The pennit area includes 16.4 acres of cropland, 20. 7 acres of 
fish and wildlife herbaceous, 21.1 acres of fish and wildlife woody, 0.4 acres of fish 
and wildlife water, 3.6 acres of fish and wildlife wetland, 0.2 acres of developed 
water resources, 0.1 acres residential, and 8.2 acres industrial/commercial. These 
comments are provided under the authority of and in accordance with the provisions 
of the Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 
et seq.); the Endangered Species Act of 1973 (87 Stat. 884, as amended; 16 U.S.C. 
1531 et seq.) and, the National Environmental Policy Act (83 Stat. 852, as amended 
P.L. 91-190, 42 U.S.C. 4321 et seq.). 

Comment noted and forwarded to the applicant. 

Information in the permit application indicates that proposed activities will impact 
a total of 3.7 acres of wetlands including 0.4 acres of unconsolidated bottom 
wetlands. The proposed post mining land use plan includes 3. 7 acres of wetlands. 

The Service has no objection to the proposed wetland mitigation. 

The Service recommends that the seed mix for emergent wetland restoration 
include native forbs, which will provide greater benefits to native pollinators and 
the monarch butterfly. 

The Department would like to take this opportunity to clarify that information in 
the modified permit application indicates that the proposed activities will impact a 
total of 3.6 acres of fish and wildlife wetland and proposed post mining land use 
plan includes 3.6 acres of wetlands. The recommendation by the Service to 
incorporate native forbs into the seeding mix for emergent wetland restoration has 
been forwarded to the applicant. 

Information in the permit application indicates that the reclaimed area will include 
22.1 acres of woody fish and wildlife habitat and 21 .0 acres of herbaceous fish and 
wildlife habitat. 

The Service recommends that the planting of any non-native, exotic, and invasive 
species be avoided. 

The Service also recommends the incorporation of native forbs in the seeding mix 
which will provide greater benefits to native pollinators. 

The Service recommends that the applicant include an invasive species control plan 
in the reclamation plan. 
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Response: 

Comment: 

Response: 

The Department would like to take this opportunity to clarify that infonnation in 
the modified permit application indicates that the reclaimed area will include 21.1 
acres of woody fish and wildlife habitat and 20. 7 acres of herbaceous fish and 
wildlife habitat. 

The applicant has proposed native and non-native species for Fish and Wildlife 
post-mining land uses (PMLUs). See Attachment V. l .D.2.b. of the application that 
contains species lists and justification for the use of some non-native species. The 
regulations found at Section 1816.111 (a)(2) and (c) allow non-native species if they 
are necessary to achieve the desired post-mining land use or are necessary for 
erosion control. In addition, the 2013 Indiana bat guidelines provides the same 
flexibility in Section 2.4.2.2 item no. 3 for the use of non-native woody area 
herbaceous ground cover if the applicant demonstrates the proposed species are 
slow growing and beneficial for wildlife. The applicant has proposed non-native 
species for temporary/cover crop vegetation. The Department does not have the 
regulatory authority to require native species for temporary seed mixes. The 
recommendation by the Service to incorporate native forbs in the herbaceous 
seeding mix was noted and has been forwarded to the applicant. 

Pursuant to Section 18 l 6. l l 6(b)(l) and 1784.15(b)(l ), the Department required the 
applicant to achieve the approved species and/or PMLU vegetation success 
standards during the applicable period of liability. Undesirable invasive species 
control will be part of the remedial action plan if deemed necessary by the applicant 
or the Department. 

[Per the foJlow-up USFWS correspondence dated October 2, 2019] - The Service 
recommended that the planting of any non-native, exotic, and invasive species be 
avoided and that the applicant include an invasive species control plan in the 
reclamation plan. The Service also recommended the incorporation of native forbs 
into the seeding mix. Information included in the response sufficiently addresses 
our comments. 

Comment noted and forwarded to the applicant. 

Public Comments 

The Department has considered and evaluated all comments concerning the effects of mining 
within the proposed pennit areas and adjacent areas. The issues raised that are deemed pertinent 
to the permit application are addressed below. 

Comment 1: Commenters asked if their questions were going to be answered at the hearing, 
expressed dismay that questions were not answered and requested clarification as 
to how they will obtain those answers to their questions. 
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Response: The regulations at 62 Ill. Adm. Code I 773.14(d)(2) states that "The hearing officer 
shall allow the county board, the applicant, and any interested persons to present data, 
views, or arguments." The purpose of the hearing is not to infonn the public but to 
allow the public to "present data, views, or arguments" concerning the application to 
the Department. Comments pertinent to the application are then taken into 
consideration by the Department, with each specialist in their individual scientific area 
reviewing the application and addressing those comments in the permit decision 
document. 

Comment 2: Commenters expressed concern over the impact of the project on the quality of the 
Big Muddy River. 

Response: The Department's review of the application is conducted pursuant to 62 111. Adm. 
Code Parts 1700 - 1850. The commenters' concerns relate to the discharge of 
water into rivers and streams, which is an activity rehrulated by the Illinois 
Environmental Protection Agency's (IEPA). Please consult with IEPA to address 
issues related to maximwn discharge quantities, river loading capacities, proposed 
mixing zones, and other related matters. 

Comment 3: A commenter asked what is currently being done with the water generated at the 
mme. 

Response: It is assumed the commenter, by using the term "generated;' is referring to mine 
infiltration water removed from the underground workings. According to the 
currently approved NPDES Permit IL0077666, the mine infiltration water that is 
pumped from the underground works is routed to Pond 006. This water is used at 
the wash plant or stored on the permitted surface area in existing impoundments 
and ponds. 

Comment 4: A commenter asked about details of the water to be discharged and the 
concentration of pollutants in the water. 

Response: Please see the response to Appendix A, Modification Question Nos. 11 and 12. 

Comment 5: A commenter asked if the pipeline work had begun and when a decision on the 
application would be made. 

Response: At the time of this comment, the Permit No. 456 application for the pipeline was 
still under review. Any work related to the pipeline as it relates to the proposed 
surface coal mining and reclamation operations detailed for this application cannot 
lawfully begin until the Department approves the application and issues the permit 
decision. Herc, after completion ofreview, it was detcnnined that modifications of 
the application were required and the applicant had one year to provide appropriate 

App B - 8 



R05615

responses to the request for modifications. Those responses have since been 
submitted and approved. This pennit findings document memorializes the 
Department's decision to issue the permit. 

Comment 6: Commenters questioned the impact to the water level of the Big Muddy River, 
including during low flow conditions as a result of the proposed discharge. 

Response: Based on infonnation provided in the application, the volume of mine water to be 
discharged in the Big Muddy River will be dependent on the flow of the river 
upstream of the point of discharge. Thus, the discharge will be intermittent and 
will be adjusted accordingly. The Department's review of the application is 
conducted pursuant to 62 Ill. Adm. Code Parts 1700 - 1850. The commenters' 
concerns relate to the discharge of water into rivers and streams, which is an 
activity regulated by the IEP A. Please consult with IEPA to address issues related 
to maximum discharge quantities, river loading capacities, proposed mixing zones, 
and other related matters. 

Comment 7: Commenters asked how the concentrations of chlorides and sulfates in the 
discharge water would impact the receiving stream, adjacent waterways and water 
courses further downstream, including the anticipated effects on local biota and the 
public. 

Response: The IEPA is the regulatory agency that determines the concentrations of chlorides 
and sulfates that can be discharged into a water body through its NPDES permitting 
process. The potential impacts to the receiving stream, adjacent waterways and 
water courses further downstream, including the anticipated effects on local biota 
and the public, is an issue for the IEP A to address through that process. Potential 
impacts resulting from another agency's pennitting responsibility is beyond the 
purview of the Department. 

Comment 8: Commenters indicated the hydrologic balance investigation for the application 
should include the areas included within the longwall panels and that the analysis 
was an attempt to obscure the effects on the local water table. One of these 
comm enters asked what the actual cone of depression created by the mine pumpage. 

Response: This permit application is for the construction and operation of a pipeline to 
transport undergrow1d mine infiJtration water to a diffuser system at the Big Muddy 
River. This permit application does not cover the shadow area encompassed by the 
longwall mining panels. Nevertheless, the Department docs not believe there is a 
cone of depression as this water is leaking into the mine from cracks in the 
overlying unit above the coal seam. The water is then physically pwnped out of 
the mine, not the overlying unit. 
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Comment 9: Commenters were concerned there are, or may be, adverse impacts accruing from 
the rate of water pumping and area groundwater drawdovm, as well as the long
te1m impacts to local water quantity that may be needed in the future. 

Response: There have been no reported issues from surrounding citizens regarding the 
company pumping out infiltrating groundwater out of the mine. According to data 
presented in the application, this groundwater is naturally high in chlorides and 
sulfates, making it unfavorable as a source of potable groundwater. The 
Department is unaware of any plans or proposals to utilize this water bearing 
sandstone as a source of potable water. 

Comment I 0: A commenter indicated Permit No. 3 75 incorrectly reflected the depth of the coal 
seam and that the shallower depth of mining negatively impacted his ponds and 
well. Further, the commenter indicated the Department needed to monitor his well 
to understand the hydraulic balance of the area. 

Response: The issues raised relate to underground mining and subsidence and are not pertinent 
to the activities proposed in Permit No. 456. Potential subsidence impacts to a well 
will not provide relevant information on the hydrologic balance of the proposed 
permit area in this application. 

Comment 11: Commenters expressed concerns that the public wasn't given adequate or 
appropriate notice of the pennit application or the public hearing and sufficient time 
to prepare for the hearing. One stated that "I own a significant amount of land I do 
not live here full time, but I would have thought that there might be a better 
communication system to land owners regarding important items such as this. The 
meeting was quickly called and not very publicized. Your written comment 
deadline is also too short given that many people have only barely heard of the Big 
Muddy River pollution by Williamson Energy, LLC, and Pond Creek Mine, and 
they have not had time· to read the application and gather their research and 
comments on the permit proposal.'' 

Response: The purpose of the public hearing, as stated at 62 Ill. Adm. Code l 773.14(d)(2), is 
to ' 'allow the county board, the applicant, and any interested persons to present data, 
views, or arguments." The application has been on file with the Williamson and 
Franklin Counties Clerk Offices since July 18, 2018. In addition, the application 
was posted to the Department's website on July 20,2018. Notice of the application 
was published by the applicant in the Marion Republican four (4) times, with the 
first publication on July 18, 2018, and the last on August 8, 2018. The application 
was available for public review for more than three (3) months prior to the close of 
the comment period. It is the Department's opinion the public has been provided 
all the opportunities prescribed by the regulations to review the application and the 
additional ten ( 10)-day period afforded after the public hearing provided adequate 
time for interested parties to review the application and submit written comments. 
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The regulations at 62 Ill. Adm. Code 1773.14(b) require that "The Department shall 
publish notice of the hearing in a newspaper of general circulation within the 
county. Such notice shall be published by the Department at least two (2) weeks 
prior to the scheduled hearing date." 

The notice published for the public hearing explained what application was to be 
covered by the hearing, and the time, place and location of the hearing. It also 
provided the Department's contact infonnation. That notice was published October 
2, 2018 in the Southern Illinoian. 

The Department's requirements for public notification of the public hearing were 
met. 

Comment 12: Commenters indicated that insufficient research had been done to insure irreparable 
damage to water systems will not occur. Those concerns addressed effects to 
endangered species that may come to the area (gray wolf, black bear and mountain 
lion), the redheaded woodpecker, helJbenders, the alligator snapping turtle and 
other reptiles and amphibians living in and around the waterways which would 
receive the discharge. Comrnenters also expressed concern regarding these effects 
on the LaRue-Pine Hills area and its diverse biota. 

Response: The IEPA is the regulatory agency that determines the effluent concentrations that 
can be discharged into a water body through its NP DES permitting process. The 
potential impacts to the receiving stream, adjacent waterways and water courses 
further downstream, including the anticipated effects on endangered species and 
other local biota, is an issue for the IEPA to address through that process. Potential 
impacts resulting from another agency's pennitting responsibility is beyond the 
purview of the Department. 

Comment 13: A commenter indicated the bond paid for reclamation was insufficient and needed 
to take into account the value of fishing, boating and the ecosystem impacted by 
the proposed action. 

Response: The regulations at 62 111. Adm. Code 1800.14(b) require that "[t]he amount of the 
bond shall be sufficient to assure the completion of the reclamation plan if the work 
has to be perfonned by the Department in the event of forfeiture ... " The amount 
of bond calculated by the Department is in regard to the pipeline installation 
requested in the proposed pennit. Therefore, the topics noted in the comment are 
beyond the purview of "completion of the reclamation plan." Any determination 

· of the effect of the water on the ecosystem and recreational sports would be outside 
the scope of the Department's reb"Ulatory jurisdiction. 

Comment 14: Commenters indicated an on-site water treatment system, or other solutions should 
be considered by the applicant in lieu of the pipeline. In addition, a commenter 
indicated the IDNR should require evidence of such assessments. Commenters also 
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Response: 

asked what the mine has done to fully review other options to treat the groundwater 
on-site and suggested that IDNR should request that the mine show serious 
assessments or other ways of dealing with this water, as there were no clear 
examples in the permit application of other options that were considered to treat the 
high chloride and sulfate 1evels at the mine. 

The Department does not have the regulatory authority to require the type of 
assessments addressed in the comment. 

Comment 15: The Douglas School is an old school turned into artists' studio spaces. A 
commenter expressed concerns that the Old Historic Douglas School could be 
negatively impacted by high water and water quality during periods of flooding. 

Response: The Department does not have the regulatory authority to evaluate the potential 
downstream effects related to the proposed mixing zone. The authority for such an 
evaluation is under the regulatory jurisdiction of the IEP A. 

Comment 16: The Big Muddy River is indicated as Public Waters by IDNR. Impacts of this 
added discharge do not appear to have been adequately evaluated and essential 
infonnation for this application appears to be lacking. There is no infonnation on 
what the added 2,700,000 to 3,500,000 gallons per day will mean to erosion 
impacts, river water levels, public use of the river for recreation or other public 
uses. This river is already prone to flooding and has documented low flows which 
clearly could mean different impacts from the proposed discharges that have not 
been adequately assessed. The amount of water that would flow into the Big 
Muddy River on a daily basis would overwhelm the levy structures in place on the 
Big Muddy River. 

Response: Based on infonnation provided in the application, the volume of mine water to be 
discharged in the Big Muddy River will be controlled by a diffuser and be metered 
at any given time based on the actual flow volume in the river as well as the water 
quality of the discharge and receiving stream. 

The IEPA is the regulatory agency that determines the discharge flow volumes and 
concentrations of monitored parameters that can be discharged into a water body 
through its NPDES pennitting process. 

Several measures are proposed to reduce erosion impacts from the discharge flow. 
The design of the diffuser includes 5 ports that will be submerged to maximize 
dispersion and minimize effects on the receiving water. The diffuser ports will be 
mounted on a steel structure that will be supported by piles. A 50-inch-thick 
revetment with a D50 riprap size of 25 inches has been proposed to be used on the 
river bank where the diffuser will be located. Other temporary sediment control 
measures to be used during construction of the diffuser site include: silt fences, silt 
socks, straw/hay bales and removal and storage of subsoil and topsoil. The 
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Department will monitor the performance of the erosion control measures and take 
appropriate action should erosion become an issue. 

Comment 17: A commenter suggested the mining operations should be converted from longwall 
mining to room and pillar mining and potentially avoid the mine water generation 
to begin with. 

Response: The concern expressed would be better directed to the applicant. The Department 
is not involved in business decisions made by private entities. 

Comment 18: Commenters questioned if the applicant intentionally located the pipeline diffuser 
below the closest gauging station and if the Department had given consideration to 
the volume of water proposed to be discharged and its effect on the public's right 
to use the river. These comments also suggested that by putting the outlet 
downstream of the Plum field gauging station the Corps of Engineers would not 
have a true reading of the of the water level and may release more water at Rend 
Lake, causing more flooding downstream. 

Response: Based on infonnation provided in the application, the volume of mine water to be 
discharged in the Big Muddy River will be dependent on the flow of the river 
upstream of the point of discharge. Thus, the discharge will be intermittent and 
will be adjusted accordingly. The Department's review of the application is 
conducted pursuant to 62 Ill. Adm. Code Parts 1700 - 1850. The commenters' 
concerns relate to the discharge of water into rivers and streams, which is an 
activity regulated by the IEPA. Please consult with IEPA to address issues related 
to maximum discharge quantities, river loading capacities, proposed mixing zones, 
and other related matters. 

Comment 19: A commenter asked what the current levels of chlorides and sulfates are in the Big 
Muddy River. 

Response: This is outside the scope of the Department's regulatory purview. The 
Department's review of the application is conducted pursuant to 62 111. Adm. Code 
Parts 1700 - 1850. The commenters' concerns relate to the discharge of water 
into rivers and streams, which is an activity regulated by the IEP A. Please consult 
with IEPA to address issues related to maximum discharge quantities, river loading 
capacities, proposed mixing zones, and other related matters. 

Comment 20: A commenter asked if full consultation with other divisions within IDNR had been 
conducted. 

Response: The Land Reclamation Division of IDNR {LRD), upon receipt of a complete 
application, notifies various offices within the IDNR, as well as other State, local 
and Federal agencies, allowing each to submit comments to be taken in to 
consideration during the application review process. Here, LRD forwarded 
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notification to the other offices within IDNR on July 20, 2018. All agency 
comments have been considered in LRD's review of the application and are 
addressed in the Part Ill Summary of the Department's Findings. 

Comment 21: A commenter asked why IDNR or EPA would ever allow water with elevated 
chlorides or sulfates to further pollute the Big Muddy River. 

Response: The Department's review of the application is conducted pursuant to 62 Ill. Adm. 
Code Parts l 700 - 1850. The commenters' concerns relate to the discharge of 
water into rivers and streams, which is an activity regulated by the IEPA. Please 
consult with IEPA to address issues related to maximum discharge quantities, river 
loading capacities, proposed mixing zones, and other related matters. 

Comment 22: Commenters expressed opinions about the poor quality of old mines and asked if 
IDNR or EPA had been successful in cleaning up pollution caused by old mines. 

Response: LRD is involved in the re!:,rulation of active coal mining operations. The 
reclamation of "old" mines, or lands impacted by mining prior to the permanent 
program rules and re!:,rulations is under the jurisdiction of the Department's 
Abandoned Mine Lands Division. Questions related to lEPA's involvement with 
"cleaning up pollution caused by old mines" should be directed to that agency. 

Comment 23: Commenters asked about how climate change would impact the need for water in 
the future and how this proposal would affect the local water supply. 

Response: The concern expressed related to climate change is outside the regulatory purview 
of the Department. 

Comment 24: A commenter indicated the mining industry caused public health issues and this 
proposal would exacerbate that issue. 

Response: The concern expressed is outside the regulatory purview of the Department. This 
comment has been forwarded to the applicant. 

Comment 25: A commenter indicated that the sulfate and chloride concentrations presented 
throughout the application were inconsistent, and the final discharge concentration 
was well in excess of those concentrations expressed elsewhere in the application. 

Response: Please see the responses to Appendix A, Modification Questions Nos. 11 and 12. 

Comment 26: A commenter asked if the applicant is pumping to a tributary of Pine Creek (as the 
pennit indicates) is working why do they need this application. 

Response: The Department is unaware of a "Pine Creek" in the vicinity of the Pond Creek 
Mine, and therefore assumes that the commenter is referring to Pond Creek. The 
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Pond Creek Mine does not pump water directly into a tributary of Pond Creek. 
However, water from the mine's sediment ponds (Outfalls 001, 002, 003, 004, 005, 
006, 007, and 008) can discharge into an unnamed tributary of Pond Creek. Please 
refer to the Department's response to Comment 3 above for a description of the 
mine's current handling of infiltration water from the underground works. 
According to the application, Williamson Energy, LLC has a finite capacity to store 
water and expects to encounter an increase in groundwater infiltration as mining 
progresses. 

Comment 27: One commenter questioned why the mine is attempting to pump high sulfate and 
high chloride water to the Big Muddy when an earlier request for a mixing zone 
was rejected years ago. 

Response: The IEP A is the regulatory entity that approves mixing zones. The Department 
permits any actual conveyance system that would be necessary for such a mixing 
zone. The Department received a permit application (No. 455) for such a 
conveyance system January 30, 2017 which the applicant subsequently withdrew 
on March 2, 2017. This application was withdrawn by the applicant prior to review 
and not denied as the commenter alludes. Any other actions taken by the IEPA on 
Permit No. 455 are best addressed by that agency. 

Comment 28: Commenters stated that the Big Muddy River is already listed as impaired on the 
2018 Illinois EPA 303(d) list and is given a medium rating. Their concern is that 
the river is already at risk from pollutants and there does not appear to be adequate 
consideration of a full range of mine alternatives to the discharges requested in this 
pennit application or other best practices the mine could utilize are not provided in 
any significant variety or detail. 

Response: The Department does not have the regulatory authority to require the type 
assessment addressed in the comment. The Department's review of the application 
is conducted pursuant to 62 Ill. Adm. Code Parts 1700 - 1850. The commenters' 
concerns relate to the discharge of water into rivers and streams, which is an 
activity regulated by the lEP A. Please consult with IEPA to address issues related 
to maximum discharge quantities, river loading capacities, proposed mixing zones, 
and other related matters. 

Comment 29: Commenters questioned what will the proposed daily discharge of high levels of 
chlorides and sulfates do to existing fish and aquatic life in the Big Muddy River 
and to other downstream uses? Those commenters indicated that additional 
pollution loading of this river, particularly at times oflow flow, are a concern to us 
in addition to the known problems high levels of chlorides cause for fish and other 
aquatic life. Chlorides are stated in some sources to be accumulative. There is 
nothing in the application that was found to assess what the daily and long-term 
biological and water quality impacts of the high levels of chlorides and sulfates will 
do. 
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Response: The IEPA is the regulatory agency that determines the concentrations uf chlorides 
and sulfates that can be discharged into a water body through its NPDES permitting 
process. The potential impacts the receiving stream, adjacent waterways and water 
courses further downstream, including the anticipated effects on local biota, such 
as fish and other aquatic life, is an issue for the !EPA to address through that 
process. Potential impacts resulting from another agency's permitting 
responsibility is beyond the regulatory purview of the Department. 

Comment 30: Commenters had questions regarding what fish and aquatic species are currently 
utilizing the proposed discharge section of the Big Muddy River and are there any 
locations downstream that have mussel populations? What are the biological and 
environmental impacts of the high chloride levels? The Big Muddy River is also 
listed as having varieties of mussels and information on any mussel beds and what 
impacts the discharges could mean is lacking. 

Response: The IEP A is the regulatory agency that determines the concentrations of chlorides 
and sulfates that can be discharged into a water body through its NPDES permitting 
process. The potential impacts the receiving stream, adjacent waterways and water 
courses further downstream~ including the anticipated effects on local biota, such 
as fish and other aquatic species, is an issue for the IEP A to address through that 
process. Potential impacts resulting from another agency's pennitting 
responsibility is beyond the regulatory purview of the Department. 

Comment 31: A commenter asked what different mining practices could be done to reduce the 
amount of groundwater infiltrating the mine? 

Response: The scope of the commenter's question falls beyond the reb'lllatory purview of the 
Department. The comment has been forwarded to the applicant. 

Comment 32: Commenters indicated the diffuser is located on a cut bank of the river, which could 
potentially experience expedited erosion and bank stability problems risking 
infrastructural damages. 

Response: Engineering practices at the river bank will be utilized to reduce significant erosion 
impacts and enhance aquatic habitat. The diffuser ports will be mounted on a steel 
structure that will be supported by piles. Stream bank stabilization proposed for 
the bank of the Big Muddy River consist of a 50-inch-thick revetment using median 
riprap size of 25 inches. The riprap will be keyed into the toe of the slope with 
native plantings on the banks above. This bank stabilization will help prevent 
further erosion due to the stream channel and protect the water management 
facilities and infrastructure. The Department will monitor the perfonnance of the 
erosion control measures and take appropriate action should erosion become an 
issue. 
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Comment 33: Commenters indicated it is unclear what heavy metals or other possible 
contaminants such as arsenic or radioactive materials and what the cumulative 
effect of additional pollutants will be. The application is also unclear about whether 
there is a chance of this water mixing with acid mine drainage. 

Response: Please consult with the IEPA regarding what other parameters were reviewed for 
this mixing zone. The Department finds that the chance of acid mine drainage 
mixing with the water destined for the mixing zone is low to negligible. 

Comment 34: A commenter indicated the Stream Protection Rule was created to clarify vague 
and problematic components of SMCRA, but even though it was rescinded it 
should be used to mitigate the damage caused by Foresight Energy. 

Response: The Department cannot enforce regulations that have not been promulgated or are 
not in force. 

Comment 35: A commenter asked how will the low water quality with its high sulfates and 
chlorides effect timber along the river and who would be responsible for the 
monetary loss to land owners? 

Response: The Department's review of the application is conducted pursuant to 62 Ill. Adm. 
Code Parts 1700 - 1850. The commenter's concerns relate to the discharge of 
water into rivers and streams, which is an activity regulated by the IEPA. Please 
consult with IEPA to address issues related to maximum discharge quantities, river 
loading capacities, proposed mixing zones, and other related matters. 

Monetary loss to landowners based on water quality issues resulting from another 
agency's pennitting responsibility is beyond the regulatory purview of the 
Department. 

Comment 36: A commenter asked if they drain water into the Big Muddy, wil1 it be via Pond 
Creek? If so, who will be responsible for cleaning up the creek due to the number 
of logjams on it. 

Response: The application proposes a pipeline to pump mine water from underground into the 
Big Muddy River. The concerns expressed regarding the logjams are beyond the 
regulatory purview of the Department. 

Comment 37: Commenters indicated the average concentrations listed for Chloride (2237 mg/I} 
and Sulfate (I 940 mg/I) in the effluent, coupled with the discharge rate equal 
approximately 22,700 kg/d Cl2- and 19,400 kg/d SO42- were significant quantities 
when considering the hydrological characteristics of the Big Muddy River at this 
point in its watershed. 
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Response: The Department's review of the application is conducted pursuant to 62 111. Adm. 
Code Parts 1700 - 1850. The commenters' concerns relate to the discharge of 
water into rivers and streams, which is an activity regulated by the IEP A. Please 
consult with IEPA to address issues related to maximum discharge quantities, river 
loading capacities, proposed mixing zones, and other related matters. 

Comment 3 8: A commenter indicated the negative charges of Chloride and express a high affinity 
to remobilize any positively charged cations in channel sediments of the Big Muddy 
River. This becomes an important concern when considering metals like 
Manganese, Magnesium, Iron, Cadmium, Arsenic, Lead, etc. can be present in 
riverbed sediments. The negative charges extract these positive charged cations, 
causing elements that would otherwise be immobile, to be brought back into 
solution and transported downstream. This topic is not discussed anywhere in the 
application, yet is a real concern considering the quantity, concentration, and 
duration the mine anticipates the point source effluent to be active. 

Response: The Department's review of the application is conducted pursuant to 62 Ill. Adm. 
Code Parts 1700 - 1850. The commenters' concerns relate to the discharge of 
water into rivers and streams, which is an activity regulated by the IEP A. Please 
consult with IEPA to address issues related to maximum discharge quantities, river 
loading capacities, proposed mixing zones, and other related matters. 

Comment 39: A full Environmental Impact Statement should be conducted to determine the full 
effects of this proposed pipeline. 

Response: An environmental impact statement is not required under 62 Ill. Adm. Code Parts 
l 700-1850 for this proposed surface coal mining and reclamation operation. 

Comment 40: Drinking water pollutant levels are more restrictive than river water; the proposed 
discharges fail to meet drinking water standards, which mean public uses of Big 
Muddy River water could incur additional treatment costs in the years ahead. 

Response: The concern expressed is beyond the regulatory purview of the Department. The 
Department's review of the application is conducted pursuant to 62 Ill. Adm. Code 
Parts 1700 - 1850. The commenter's concerns relate to the discharge of water 
into rivers and streams, which is an activity regulated by the !EPA. Please consult 
with IEPA to address issues related to maximum discharge quantities, river loading 
capacities, proposed mixing zones, and other related matters. 

Comment 41: Commenters indicated that we share concerns about the lack of regulatory 
enforcement that most mines in lllinois have not been inspected in 12 years. 

Response: The regulations at 62 Ill. Adm. Code 1800.1 l(a-b) require that "(a) The Department 
shall conduct an average of at least one partial inspection per month of each active 
surface coal mining and reclamation operation under its jurisdiction and shall 
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conduct partial inspections of each inactive surface coal mining and reclamation 
operation under its jurisdiction to ensure enforcement of the approved State 
program ... (b) The Department shall conduct an average of at least one complete 
inspection per calendar quarter of each active or inactive surface coal mining and 
reclamation operation under its jurisdiction ... " 

The Department continues to meet its inspection mandate. 

Comment 42: A commenter questioned how much affect would this have on tourism which is 
another major resource of southern Illinois? 

Response: The effects on tourism are outside scope of the Department's regulatory purview. 

Comment 43: Commenters asked if the pipeline be granted eminent domain or will the mine 
owner purchase easements from landowners? 

Response: Eminent domain is not applicable to the proposed pipeline. lt is the applicant's 
responsibility to obtain the necessary right of entry for the project. 

Comment 44: Commenters questioned that since the pipeline crosses over the county line, if the 
pipeline breaks in one county does the other county have to pay for the cleanup and 
what recourse will farmers have when the pipeline breaks and damages their field? 

Response: Operators of such pipelines are responsible for cleanup of any spillage as well as 
damages. 

Comment 45: A commenter asked what will happen to their property when the Big Muddy River 
floods again with the extra salt and sulfides and dead wildlife washing in? The river 
will flood again without the extra 2.5 million gallons of water from the Pond Creek 
Mine. 

Response: The Department's review of the application is conducted pursuant to 62 Ill. Adm. 
Code Parts 1700 - 1850. The commenter's concerns relate to the discharge of 
water into rivers and streams, which is an activity regulated by the IEPA. Please 
consult with IEPA to address issues related to maximum discharge quantities, river 
loading capacities, proposed mixing zones, and other related matters. 
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APPENDIXC 

Williamson Energy, LLC, Pond Creek Mine 
Application for Permit No. 456 

And Permit Nos. 3 75 & 417 
And Revisions No. 1, 2, 3, 5, 6, 9, 10, and 11 to Permit No. 3 75 

Assessment and Findings of Probable Cumulative Hydrologic Impacts 

Williamson Energy, LLC (hereinafter referred to as "permittee" or "applicant" as applicable) was 
required to submit a determination of probable hydrologic consequences of the proposed mining 
and reclamation operations, both on and off the permit area, pursuant to 62 lll. Adm. Code 
l 784.14(e) for underground mines. 

Pursuant to 62 Ill. Adm. Code l 773.15(c)(5), the Department must make an assessment of the 
probable cumulative impacts of all anticipated coal mining on the hydrologic balance in the 
cumulative impact area, in accordance with 62 Ill. Adm. Code I 784.14(f), and find in writing that 
the proposed operation has been designed to prevent material damage to the hydrologic balance 
outside the permit area. 

The following assessment and findings are intended to fulfill the above requirements. 

I. GENERAL INFORMATION 

A. Historical Coal Mines (ISGS) 

Several coal mines have operated in the vicinity of the Pond Creek Mine. Fonner coal mines were 
present to the west, south and east of the Pond Creek Mine. 

Both surface and underground mines operated in the area, with operations dating back to 1944. 

Ziegler No. 4 Mine (1944-1980) 

To the south and west of the Permit No. 375 area is the former Ziegler No. 4 underground mine. 
This mine encompasses approximately 4,726 acres and operated as a room and pillar mine. 

2. Orient No. 4 Mine (1952-1987) 

Also to the south of the Permit No. 375 area, the fonner Orient No. 4 underground mine operated. 
This mine was approximately 6,530 acres in size and operated as a room and pillar mine from 1952 
to 1987. 
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3. Malone No. 1 Mine (1976-1979) 

This fonner surface mine is located to the east of the permit area. The Malone mine operated as a 
small surface mine from 1976 to 1979 and was approximately 82 acres in size. 

4. Phoenix No. 1 Mine (1988-1993) 

To the east, occupying the same general location as the fonn Malone No. I surface mine, the 
Phoenix No. 1 Mine was present. Two pennits were issued by the Department. Pennit No. 200 
was issued in 1988 and Permit No. 270 was issued in 1992. The mine ceased operations in 1993 
and in 2008, the Department placed the pennit areas into forfeiture status. 

B. Active Coal Mines 

Pond Creek Mine (2005-current) 

1. Permit No. 375 (issued 2005) 

The original Pond Creek Mine permit was issued for an underground coal mining operation. Permit 
No. 375 was originally for approximately 540 acres to be used as surface support facilities for an 
underground coal mining operation. The surface support facilities include a coal preparation plant, 
parking lots, access roads, drainage control structures, office buildings, changing rooms, assembly 
rooms, warehousing facilities, storage facilities, ventilation facilities, refuse disposal areas, power 
distribution facilities, power lines, water lines, stockpile areas and other associated facilities. 
Williamson Energy extracts the Herrin No. 6 Coal Seam, at a depth ranging from 450 to 600 
vertical feet from the surface, utilizing room and pillar and longwall mining within the originally 
permitted 4,631 (approximately) acre shadow area. The room and pillar mining is designed to 
prevent subsidence and/or to be areas of unplanned subsidence, while the longwall mine area is 
planned subsidence. 

2. Permit No. 375, Significant Revision Nos. 1, 3, 5, 6, 7, and 9 (issued 2007, 
2010, 2011, 2012, 2013, and 2014, Respectively) 

Revision Nos. l, 3, 5, 6, 7 and 9 to Pennit No. 3 75 approved additional shadow area to allow for 
both room and pillar developmental and longwall mining operations. The additional shadow area 
totals approximately 10,588 acres. 

3. Permit No. 375, Significant Revision No. 2 (issued 2009) 

Revision No. 2 to Pennit No. 375 converted previously approved pennit area to Refuse Disposal 
Area No. 2 for the mine. 
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4. Permit No. 375, Significant Revision No. 4 (Withdrawn) 

This proposed revision was withdrawn by the applicant and not issued. 

S. Permit No. 375, Significant Revision No. 8 (Withdrawn) 

Revision No. 8 to Pennit No. 375 is a proposal to inject coal slurry into the fonner underground 
works of the Pond Creek Mine. This application has been withdrawn. 

6. Permit No. 417 and Significant Revision No. 10 to Permit No. 375 
(issued 2015) 

Pennit No. 417 and Significant Revision No. 10 to Pennit No. 375 added approximately 230 acres 
for an additional refuse disposal area, to be known as Refuse Disposal Area No. 3. 

7. Permit No. 375, Significant Revision No. 11 (issued 2018) 

Significant Revision No. 1 I to Permit No. 375 added 10,913.7 acres of shadow area to the existing 
mining operations. To date, 57 Insignificant Permit Revisions (IPRs), 84 Incidental Boundary 
Revisions (IBRs), and 14 minor field decisions have been issued by the Department since the 
original permit was issued. The IPRs were issued for a variety ofreasons, including, but not limited 
to: surface drainage modifications; pond design changes; rail loop load-out modifications; 
underground boreholes for rockdust, power supplies and ventilation; installation/replacement of 
groundwater monitoring wells; changes to the existing refuse disposal areas. 

The IBRs were also issued for a variety of reasons, including but not limited to: refuse disposal 
area changes; borehole installation~ soil stockpile changes; addition of diversion ditches, and other 
surface water drainage; mine ventilation changes and shadow area expansions of 20 acres or less. 
Through IBRs, Wi11iamson Energy has added approximately 229.3 acres to the original surface 
facilities pennit area and approximately 592 acres of shadow area. 

The total surface facilities pennit area is now approximately 1,070 acres, whereas, the total shadow 
area is approximately 25,715 acres. 

8. Application for Permit No. 456 

The Application for Permit No. 456 proposes to add a 12.5-mile pipeline from the currently 
approved water holding cells on the western boundary of the mine site to the Big Muddy River. 
According to the application, the pipe size will be a minimum of 18 inches throughout its total 
length. The permittee also has an application pending with the Illinois Environmental Protection 
Agency (JEPA) for a mixing zone. According to the application, the mixing zone is being requested 
due to the inability to dispose of water infiltrating into the mine. This water has naturally elevated 
chloride and sulfate concentrations. The amount of water that can be discharged into the Big 
Muddy River at any given moment is dependent on the chloride concentration of the mine effluent, 
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the chloride concentration in the receiving stream, and the flow of the receiving stream. However, 
the maximum pumping rate for this facility will be limited to 5,000 gallons per minute according 
to the draft NPDES pennit and the Application for Permit No. 456 documentation. 

11. PROBABLE CUMULATIVE HYDROLOGIC IMPACT ASSESSMENT (CHIA) OF 
APPLICATION FOR PERMIT NO. 456 

A. Cumulative Impact Arca (CIA) Evaluation 

For purposes of a Cumulative Hydrologic Impact Assessment (CHIA), the Cumulative Impact 
Area (CIA) is defined as follows: 

The area, including the permit area, within which impacts resulting from the proposed 
operation may interact with the impacts of all anticipated mining on surface and 
groundwater systems. Anticipated mining shall include, at a minimum, the entire projected 
lives through bond release of: 

the proposed operation; 

all existing operations; 

any operation for which a permit application has been submitted to the Department 

This is based upon baseline geologic and hydrologic information. Sec 62 Ill. Adm. Code Sections 
1701.Appendix A and 1784.14. 

t. Office of Surface Mining Guidance 

The Federal Office of Surface Mining Mid-Continent Region (OSM-MCR) developed a document 
in June 2007 entitled Hydrologic Considerations for Permitting and Liability Release, a Technical 
Reference for the Mid-Continent Region. In determining whether a CHIA is required, OSM-MCR 
states that "the operative word in the CHIA concept is cumulative which seemingly necessitates 
the potential interaction of two or more anticipated mining operations." (p. 17) Further OSM-MCR 
states, "While it may be possible that for a single hydrologically isolated mine the probable 
hydrologic consequences determination made by the operator would be adopted by the regulatory 
authority as the CHIA, nevertheless such a conclusion must be reached by the regulatory authority 
on a case-by-case basis.'' (p.17) 

2. CIA Determination for Application for Permit No. 456 

Please see the CHIA for Significant Revision No. 2 to Permit No. 375 for baseline information 
regarding the original permit and shadow areas and for the Department's determination of the CIA 
for Permit No. 375. The proposed 12.5 - mile pipeline encompasses a total of 70.51 acres that will 
terminate at a mixing zone in the Big Muddy River. The proposed pipeline route will cross the 
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following HUC-12 watersheds, West Frankfort - Pond Creek, Lake Creek, Chittyville - Pond 
Creek, and Cambon Lake - Big Muddy River. Although the pipeline crosses these four watersheds 
the assessment area was only expanded to the permit boundaries of the proposed Application for 
Pennit No. 456 area. 

According to the Waler Management Operations section in the application, the infiltrating 
groundwater is from an overlying sandstone which has naturally elevated concentrations of 
chlorides and sulfates. Part III of the application states, chloride concentration generally varies 
between 1,699 mg/L and 2,799 mg/L, whereas the sulfate values range between 820 mg/L and 
2,120 mg/L. As mentioned previously, this water cannot be discharged through the existing 
sediment ponds on site without exceeding the NPDES permit limits. Therefore, the mine is seeking 
to discharge this water into the Big Muddy River via a pipeline and a mixing zone (pending IEPA 
approval). 

According to the application and the draft NPDES permit, the volume of mine effluent that can be 
discharged to the Big Muddy River will be dependent on the flow of the Big Muddy River, chloride 
concentration of the Big Muddy River, and chloride concentration of the mine discharge water. 
The maximum pumping rate from the facility has been limited to 5,000 gallons per minute. The 
application states, the proposed pipeline will be an 18-inch high-density polyethylene (HDPE) pipe 
that will be buried and capable of handling 125 psi of pressure. The pipeline will be installed using 
both open trench and boring techniques. The applicant has committed to installing a secondary 
containment pipe outside of the transport pipe within the 100-foot stream buffer zone of Pond 
Creek. The applicant has additionally committed to minimize impacts to agricultural lands 
according to the Standards and Policies for Agricultural Mitigation. 

The applicant states the pipeline will be monitored for leaks or potential problems using ultrasonic 
or similar technology flow meters. These tlow meters will be clamped to the pipe and hooked into 
a telemetry or fiber optic network that can relay real-time information back to the mine. This 
system will also be tied to an alarm system that activates if a specific difference in flow rate is 
exceeded. The system will utilize pressure gauges and air release valves to release any potentially 
trapped air in the pipeline. In the event excessive pressure is measured, the pumps will be shut off, 
according to the application. The applicant has additionally committed to monthly inspections of 
the pipeline at road boring sites, the Pond Creek boring site, the Big Muddy River discharge site, 
and the monitoring stations housing the flow meters, air valves, and pressure gauges. 

As mentioned previously, the proposed pipeline route will cross four watersheds. In determining 
a CIA area, the Department first evaluated the area encompassed by these four watersheds. 
However, given the construction parameters of the pipeline, the monitoring constraints, and the 
applicant's commitment to monthly inspections and/or maintenance, the Department does not 
expect there to be any negative impacts to the hydrologic balance from the proposed operations. 
The construction activities as proposed in the application will only temporarily affect the area 
encompassed by the proposed permit. The Department does not expect the surface water and 
groundwater will be negatively impacted by the temporary construction activities proposed for the 
installation of the pipeline. As such, the Department is expanding the CIA for the Application for 
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Permit No. 456 by 70.51 acres, which is the acreage of the proposed pipeline. The Department has 
detennined that as long as the applicant properly operates the pipeline per the commitments given 
in the application, there should be minimal to no impact to the surface water or groundwater within 
the CIA area. Further, the Department expects no impacts outside the CIA area. 

The CIA acreage has also been expanded to encompass surface IBRs previously not included in 
the assessment area. These surface IBRs include additional area for vertical turbine pumps, 
pipelines, boreholes, man/material shafts, and ventilation shafts. The original surface water and 
groundwater assessment areas were within the Town of West Frankfort - Pond Creek HUC-12 
watershed. The additional surface IBRs spread the facility into the following watersheds: Tilley 
Creek - Ewing Creek, Prairie Creek- Middle Fork Saline River, Gassaway Branch - Middle Fork 
Saline River, Brushy Creek, and Buckley Creek - Crab Orchard Creek. The Department evaluated 
the above listed watersheds to account for the mine expansion and to possibly extend the 
assessment area. However, the Department detennined that expanding the assessment area beyond 
the permit areas in the watersheds would make the CIA too large for the relatively minor facilities 
approved by the aforementioned IBRs. These IBRs were approved for facilities and the 
Department assumes they will not fail. Thus, the CIA has been expanded to only include the 
additional permitted acreage. 

The new CIA acreage is 4,245 acres and depicted on Map 1. This includes the original Permit No. 
375 area, Permit No. 417 area, all the surface IBRs previously not included, and the proposed 
Application for Permit No. 456 area. 

8. Assessment of the Probable Hydrologic Consequences {PHC) 

1. Permit Arca and the Shadow Arca 

Previously, the Department conducted the required hydrologic assessment on the original Permit 
No. 375 permit area, shadow area, and their respective adjacent areas, as well as Significant 
Revision No. 11 to Permit No. 375, which added additional shadow area. Application for Permit 
No. 456 does not propose any additional shadow area, therefore, the Department is not revising 
the assessment at this time. 

Per 62 UL Adm. Code Section 170 I .Appendix A, the following terms are defined: 

The "permit area" is defined as: 

[T]he area of land and water within the boundaries of the permit which are designated on 
the permit application maps, as approved by the Department. This area shall include all 
areas which are or will be affected by the surface coal mining and reclamation operations 
during the tenn of the permit indicated on the approved map which the operator submitted 
with the operator's application and which is required to be bonded under 62 Ill. Adm. Code 
1800 and where the operator proposes to conduct surface coal mining and reclamation 
operations under the permit, including all disturbed areas; provided, that areas adequately 
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bonded under another valid permit may be excluded from a pennit area. The permit area 
excludes the area defined in this Part as the shadow area. 

The "shadow area" is defined as: 

[A]ny area beyond the limits of the pennit area in which underground mine workings are 
located. This area includes all resources above and below the coal that are protected by 
the State Act that may be adversely impacted by underf,,round mining operations including 
impacts of subsidence. 

The "adjacent area" is defined as: 

[T]he area located outside the permit area, or shadow area, where a resource or resources, 
determined according to the context in which adjacent area is used, are or reasonably could 
be expected to be adversely impacted by proposed mining operations. 

As described in Section l.B.8 above, the proposed pennit area for the Application for Permit No. 
456 consists of 70.51 acres. The permittee provided infonnation obtained from the IJlinois State 
Geological Survey on domestic groundwater wells within½ mile of the proposed permit area. As 
mentioned previously in Section Il.A.2, the CIA was also expanded to encompass the acreage 
approved by the surface IBRs previously not included in the assessment area. Given the minimal 
disturbance expected from the proposed operations and the facilities approved by the 
aforementioned IBRs, for the purposes of this CHIA, the Department has determined there is no 
adjacent area as no impacts are expected outside of the proposed pennit area or the IBR areas being 
added to the assessment area. 

a. Regional Hydrologic Area 

The existing permit and shadow areas, as well as the proposed permit area are located in the 
glaciated upland area of northern Williamson County. It is situated at the headwaters of the major 
drainage systems of the region. Unnamed tributaries of Pond Creek, named and unnamed 
tributaries of Middle Fork Saline River, as well as unnamed tributaries of the Big Muddy River 
pass near and through the existing and proposed pennit and the existing shadow area. 

b. Permit Area Surface Waters Assessment Arca 

The Permit Area Surface Water Assessment Area was evaluated in the CHIA for Pennit No. 375 
Revision No. 10 and Permit No. 417 but has been revisited by the Department for Application for 
Pennit No. 456. The Permit Area Surface Water Assessment Area has been defined as the 
approximately 4,245 acres which includes the existing Permit No. 375 area, Permit No. 417 area, 
the surface IBR areas previously not included in the assessment area, and the Application for 
Pennit No. 456 area (Map l). An explanation of the delineation of the original surface water 
assessment area in the Pond Creek Watershed can be found in the CHIA for Permit No. 417 and 
Revision No. 10 to Permit No. 375. As mentioned in Section 11.A.2, the Department extended the 
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assessment area to include the pennit areas encompassed by the surface IBRs east of Pennit No. 
417 and the Application for Pennit No. 456 area. Since all these areas are for facilities related to 
the mining operation (pipeline, borehole, shafts, etc.), the Department is assuming these operations 
will not fail and will not negatively impact the hydrologic balance. 

c. Permit Arca Groundwater Assessment Arca 

Based upon the assumption that shallow groundwater mimics the topography in the area, the 
Permit Area Groundwater Assessment Area is the same as has been described in II.B. l.b above 
and as depicted in Map I. 

d. Shadow Arca Surface Waters Assessment Arca 

The Shadow Area Surface Waters Assessment Areas were evaluated in the CHI As for Significant 
Revision Nos. 9 and 11 to Pennit No. 375. The Shadow Area Surface Waters Assessment Area, 
associated with Significant Revision No. 1 l to Permit No. 375, is approximately 17,625 acres. The 
Shadow Area Surface Waters Assessment Area associated with Significant Revision No. 9 to 
Permit No. 375 is approximately 22,441 acres. This application does not propose to modify any of 
the previously approved shadow area pennits. Please refer to the CHIAs for Significant Revision 
Nos. 9 and 11 to Pennit No. 375 for discussion of the Shadow Area Surface Waters Assessment 
Areas. 

c. Shadow Arca Groundwater Assessment Arca 

The Shadow Area Groundwater Assessment Areas are the same as the Shadow Area Surface Water 
Assessment Areas. The Shadow Area Groundwater Assessment Areas were evaluated in the 
CHIA 's for Si~rnificant Revision Nos. 9 and l 1 to Pennit No. 375. The Shadow Area Groundwater 
Assessment Area, associated with Significant Revision No. 11 to Pennit No. 375, is approximately 
17,625 acres. The Shadow Area Groundwater Assessment Area associated with Significant 
Revision No. 9 to Pennit No. 375 is approximately 22,441 acres. This _application does not propose 
to modify any of the previously approved shadow area permits. Therefore, they will no longer be 
discussed in this CHIA. Please refer to the CHIAs for Significant Revision Nos. 9 and 11 to Pennit 
No. 375 for discussion of the Shadow Area Groundwater Assessment Areas. 

2. Geologic Information Required by 62 Ill. Adm. Code 1784.22 

a. Baseline Information 

Application for Permit No. 456 provides similar infonnation on the regional bedrock geology of 
the area as the original Permit Application for Pennit No. 375 did. The geology of the area consists 
of typical Pennsylvanian system formations, where approximately sixty percent of the 
Pennsylvanian strata is classified as sandstones and the remaining forty percent is classified as 
siltstones and shales. Of this forty percent, coal and/or limestones make up approximately one 
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percent of this material. The Cottage Grove Fault System is located in the region but is not within 
the existing or proposed permit areas. 

Unconsolidated deposits within the proposed permit area are Pleistocene in age and range from 4 
to 33 feet thick. These deposits consist mainly of clay, silt and till materials, but known, limited 
areas of sand can be found. Surface topography in the proposed permit area is relatively flat-lying, 
with the southern portion of the area topographically higher than the northern portion of the area. 

Site-specific geology, was provided in the boring and corehole logs submitted with the original 
permit application, as well as the Applications for Permit No. 417 and Significant Revision No. 
10 to Permit No. 3 75. The Herrin No. 6 Coal seam is overlain by alternating layers of shale and 
limestone. 

As stated in the Application for Permit No. 456, the infiltrating groundwater is from a saline zone 
within the Anvil Rock or Gimlet Sandstone units. The interburden between the Herrin No. 6 coal 
seam and the base of the Anvil Rock varies between l O feet and 60 feet. The applicant believes 
the sandstone units are mostly discontinuous and the caved zone above the mined longwalt panels 
extends into these sandstone units which leads to the water infiltrating into the mine. 

b. Geologic Information Findings 

The applicant presented no acid base accounting data with this application since the applicant is 
not proposing any changes in the coal refuse management. The applicant has committed to 
constructing the pipeline using the best management construction techniques that follow the 
provisions of Standards and Policies for Agricultural Mitigation. 

The applicant also presented information on the sandstone units overlying the Herrin No. 6 coal 
seam that is the source of the infiltrating groundwater. To protect the miners underground, the 
operator must pump this water out of the mine. Since the water is naturally high in chlorides and 
sulfates the applicant is requesting a mixing zone from the IEPA. Otherwise, this water could not 
be discharged from the existing NPDES outfalls on site without exceeding compliance limits. The 
Department finds as long as the pipeline is properly constructed, maintainedt operated, and the 
limits of the NPDES permit are adhered to, any impacts to the hydrologic balance should be 
minimized. 

3. Hydrologic Information Required by 62 Illinois Adm. Code 1784.14 

a. Baseline Information 

i. Surface Water Quantity Baseline Information 

No baseline surface water quantity infonnation from stream monitoring points in the vicinity of 
the proposed permit area was presented in this application. The applicant did provide data for the 
existing stream monitoring points in the vicinity of the main surface facilities. Surface water 
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quantity infonnation was previously discussed in the CHIAs for the original permit application 
and Permit No. 417. The applicant is expecting minimal impacts to the surface water quantity in 
the vicinity of the proposed permit area during the construction of the pipeline and little to no 
impacts when the pipeline is operational. According to Attachment IV. 1 of the application, the 
applicant will monitor the pipeline for leaks using a network of flow meters. Additionally, the plan 
has provisions to double wall the pipeline within the Pond Creek stream buffer zone. Attachment 
IV. I of the application also states the mine can discharge as much as 5,000 gallons per minute into 
the Big Muddy River via a diffuser system based on the flow of the river and other conditions 
specified in the NPDES permit. 

ii. Surface Water Quality Baseline Information 

No baseline surface water quality information from stream monitoring points in the vicinity of the 
proposed pennit area was presented with this application. The applicant did provide data for the 
existing stream monitoring points in the vicinity of the main surface facilities. The applicant is 
expecting minimal impacts to the surface water quality in the vicinity of the proposed pennit area 
during the construction of the pipeline and little to no impacts when the pipeline is operational 
given the provisions discussed in the previous section. 

The applicant did provide the water quality expected out of the water holding cell prior to entering 
the pipeline. Table Ill.2.D. l .a in the application displays representative data obtained from the 
water holding cell which could contain a mixture of mine infiltration water, process water from 
the preparation plant, and decant water from the slurry eeJls. The chloride concentration varied 
between 1,699 mg/L and 2,799 mg/L, whereas the sulfate concentration varied between 820 mg/L 
and 2,120 mg/L. According to Attachment IV. l of the application, the water that will be discharged 
will be process water and mine infiltration water. The document goes on to say an Anti
Degradation document was submitted to IEPA on November 18, 2016 and the clarified decant 
water from the slurry cell was considered in the analysis. Surface water quality for the main surface 
facilities was previously discussed in the CHIAs for the original pennit application and Pennit No. 
417 and will not be changed due to this application. 

iii. Groundwater Quantity Baseline Information 

The applicant installed no groundwater monitoring wells for this permit application. The applicant 
felt the minimal disturbance from the construction activities should not affect the shallow 
groundwater quantity in the vicinity of the proposed permit area. The applicant surveyed the 
Illinois State Geological Survey (!SGS) public water well records to identify users who may be 
utilizing the groundwater. In Attachment IIl.2.B. l and the Hydrologic Maps of the Application for 
Pennit No. 456, the applicant identified eight private water wells and their respective users within 
½ mile of the proposed permit boundary. One of the wells is noted to be plugged according to the 
infonnation the applicant obtained from the ISGS records. The applicant did not conduct a door -
to - door survey given the minimally invasive construction methods and protections that will be 
employed to install the pipeline. As such, the applicant does not expect any listed well owner to 
experience groundwater quantity issues as a result of this operation. 
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In Attachment IV. I of the application, the applicant states the daily quantity of mine infiltration 
water required to be pumped out amounts to 2,700,000 gallons per day. The applicant anticipates 
the maximum flow of mine infiltration water to be 3,500,000 gallons per day. The application 
notes the applicant is not aware of any groundwater users using the water from the Anvil Rock or 
Gimlet Sandstone units. Most private groundwater well users are utilizing the shallow groundwater 
from the unconsolidated layer. The applicant noted one user who has a well drilled down to these 
sandstones, however it appears it was drilled deep for additional storage capacity in the well 
according to the application. 

iv. Groundwater Quality Baseline Information 

As mentioned in the previous section, the applicant notes the construction methods to install the 
pipeline should be minimally invasive. As such, the applicant does not believe the shallow 
groundwater quality will be affected by the proposed operations. The application states the 
infiltrating groundwater has elevated chloride and sulfate levels that would not otherwise be 
allowed to discharge through the outfalls currently approved in the NPDES permit. Table 
111.2.O.1.a in the application displays representative data obtained from the water holding cell 
which could contain a mixture of mine infiltration water, process water from the preparation plant, 
and decant water from the slurry cells according to Attachment IV. I of the application. The 
chloride concentration varied between 1,699 mg/L and 2,799 mg/L, whereas the sulfate 
concentration varied between 820 mg/L and 2,120 mg/L according to the application. 

The applicant is assuming the primary driver for the elevated chloride and sulfate concentration is 
the infiltrating groundwater. Since this water has naturally elevated chlorides and sulfates, the 
applicant notes there are no known private users of this groundwater. As mentioned in the previous 
section, the applicant notes one user who has a well that is drilled into this interval, but the 
applicant asserts this was done for additional storage capacity in the well rather than utilization of 
the unit for water. 

b. Findings 

i. Surface Water Quantity Findings 

Previous surface water assessments can be found in the CHIAs for Permit Nos. 375 and 417. The 
applicant presented information in the application to indicate the construction of this pipeline will 
be minimally invasive. Additionally, the applicant has committed to provisions in the pipeline 
construction and operation to prevent leaks and ensure reliable operation. Therefore, the 
Department finds the construction of this pipeline will cause little to no impact to the surface water 
quantity in the vicinity of the proposed permit area. This conclusion also applies to the previously 
approved surface IBRs now being included in the assessment area. 

The application states up to 5,000 gallons per minute can be discharged into the Big Muddy 
River depending on the flow of the river and other conditions specified in the draft NPDES 
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pennit for this mine. The mixing zone is currently pending approval by IEPA, however the draft 
NPDES pennit suggests their analysis found the additional volume of water would not 
negatively affect the Big Muddy River. Therefore, the Department will not comment any further 
on the volume of water going to the Big Muddy River. 

Shadow Area 

Application for Pennit No. 456 will have no impact on the surface water quantity that may be 
present within the existing shadow areas. 

ii. Surface Water Quality Findings 

Given the relatively non-invasive construction, maintenance commitment, and operational 
provisions of the pipeline to prevent leaks, the Department finds the surface water quality will be 
minimally affected or not affected at all by the proposed operations. This conclusion also applies 
to the previously approved surface IBRs now being included in the assessment area. 

Table III.2.D. I .a in the application gave representative water quality data for the holding cell and 
showed elevated chloride and sulfate values. Attachment IV. I of the application stated the water 
holding cell could contain a mixture of mine infiltration water, process water from the preparation 
plant, and decant water from the slurry cells. The applicant also stated this was considered in the 
Anti-Degradation Analysis conducted by IEPA for the mixing zone into the Big Muddy River. 
According to the draft NPDES permit, the IEPA determined the mixing zone will not negatively 
affect the Big Muddy River, as such, the Department will not comment further on their analysis. 
Therefore, the Department finds as long as the applicant follows and meets the provisions laid out 
in the NPDES pennit, the surface water quality should not be negatively affected. 

Shadow Area 

Application for Pennit No. 456 will have no impact on the surface water quality that may be 
present within the existing shadow areas. 

iii. Groundwater Quantity Findings 

It is not anticipated the shallow groundwater quantity will be significantly impacted by the 
proposed operations. Attachment 111.2.B. l and the Hydro logic Maps of the Application for Permit 
No. 456 identified eight private water wells and their respective users within ½ mile of the 
proposed permit boundary. One of the wells is noted to be plugged according to the information 
the applicant obtained from the ISGS records. The Department does not expect the groundwater 
quantity of the private well users to be impacted by the proposed operations. Given the relatively 
non-invasive construction, maintenance commitment, and operational provisions of the pipeline 
to prevent leaks, the Department finds the groundwater quantity will be minimally affected or not 
affected at all by the proposed operations. This conclusion also applies to the previously approved 
surface IBRs now being included in the assessment area. 
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As stated in previous CHIAs for this mine, the groundwater infiltrating in the mine works 
originates in sandstone aquifers that are currently (and historically) not in use by local residents 
for two reasons. The first is the cemented nature of the sandstone creates low aquifer yield and the 
second is the documented poor quality of this water. Local residents tend to obtain their drinking 
water from surface sources due to the highly mineralized water that is present in this sandstone 
unit. 

Therefore, the effect of the pumping of this &rroundwater that infiltrates the mine workings is not 
anticipated to have a negative impact on any current drinking, domestic, or usable aquifer quantity. 

Shadow Area 

Application for Permit No. 456 will have no impact on the groundwater quantity that may be 
present within the existing shadow areas. 

iv. Groundwater Quality Findings 

Similar to the Ground',Vater Quantity Findings, it is not anticipated the shallow groundwater quality 
will be significantly impacted by the proposed operations. Attachment lII.2.B. l and the 
Hydrologic Maps of the Application for Pennit No. 456 identified eight private water wells and 
their respective users within½ mile of the proposed permit boundary. One of the wells is noted to 
be plugged according to the information the applicant obtained from the lSGS records. The 
Department docs not expect the groundwater quality of the private wells users to be impacted by 
the proposed operations. Given the relatively non-invasive construction, maintenance 
commitment, and operational provisions of the pipeline to prevent leaks, the Department finds the 
groundwater quality will be minimally affected or not affected at all by the proposed operations. 
This conclusion also applies to the previously approved surface IBRs now being included in the 
assessment area. 

As mentioned in the previous section, the groundwater infiltrating in the mine works originates in 
sandstone aquifers that are currently (and historically) not in use by local residents due to low 
aquifer yield and poor quality. Local residents tend to obtain their drinking water from surface 
sources due to the highly mineralized water that is present in this sandstone unit. Therefore, the 
effect of the pumping of this groundwater that infiltrates the mine workings is not anticipated to 
have a negative impact on any current drinking, domestic, or usable aquifer quality. 

Shadow Area 

Application for Permit No. 456 will have no impact on the groundwater quality that may be present 
within the existing shadow areas. 
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Ill. CONCLUSION 

The surface water and brroundwater monitoring programs have been designed to provide sufficient 
lead time for notification of any potential impacts, as . well as to provide ample time for 
investigation and mitigation of any impacts prior to reaching off~site. Both the groundwater and 
surface water monitoring programs are dynamic and as such, the Department reserves the right to 
add monitoring parameters or monitoring locations should the need arise. The applicant/permittee 
is required to monitor the surface water and groundwater throughout the lifo of the mine, up to and 
including the time of final bond release. 

The Department has now conducted a hydrogeologic assessment on the proposed additional 
acreage described in the Application for Permit No. 456 and the previously approved surface IBRs 
now being included in the assessment area. As noted in the discussions throughout this document, 
the Department has concluded that the additional proposed surface facilities permit area will not 
have a negative impact on either the surface water or groundwater regimes. 

Neither the surface water nor groundwater within the assessment areas will be materially damaged 
unless the quantity and/or quality of water is degraded on a long-term or permanent basis, beyond 
the applicable standards or a long-term or permanent loss of use is reported. Material damage 
occurs when the impact is immitigable. Neither the applicant/pcnnittec, nor the Department 
anticipates that this will occur. 

Therefore, the cumulative hydrologic impact assessment finds that the proposed operations have 
been designed to prevent material damage to the hydrologic balance beyond the permitted areas. 

In summary, the assessment and findings of the probable cumulative impact of all anticipated 
mining in the area on the hydrologic balance finds that this operation has been designed to prevent 
material damage to the hydrologic balance outside the permit areas. 
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APPENDIX D 

DECISION ON PROPOSED POST-MINING 
LAND USE OF PERMIT AREA 

The pre-mining and post-mining land use acreage of the pennitted area is as follows*: 

Pre-mining Post-mining 

Cropland 16.4 16.4 

Water Resources 0.2 0.2 

Residential 0.1 0.1 

IndustriaJ/Commercial 8.2 8.2 

Fish & Wildlife Habitat** 45.8 45.8 

Total 70.7 70.7 

*The Department notes that other agencies with environmental and land use authority may use 
land use definitions other than 62 Ill. Adm. Code 1701.5. Reports for those agencies which may 
be included in the application will classify and tabulate land uses based on their definitions. As a 
result, those land use tabulations may not directly correlate with the above tables. 

** To facilitate the assessment of the revegetation success performance standards, the post-mining 
land use of Fish and Wildlife Habitat is broken out as follows: 

Wild) i fe-Herbaceous Wildlife-Woody Wildlife-Wetland Wildlife-Water 

20.7 21. l 3.6 0.4 

The Department thus finds the areas affected by surface coal mining operations will be restored in 
a timely manner to conditions that are capable of supporting the use which they were capable of 
supporting before mining or to higher or better use achievable under the criteria and procedures of 
62 Ill. Adm. Code 1817 .133, or as noted above. The plan of restoration submitted by the applicant 
does not present any actual or probable hazard to public health or safety nor does it pose any actual 
threat of water diminution or pollution as indicated in Appendix C, and the proposed land uses 
following mining are not impractical or unreasonable as all the post-mining land uses existed prior 
to mining and are compatible with the surrounding areas. The land uses are consistent with 
applicable land use policy and plans known to the Department and no objections were received 
from any governmental agency with such authority. The plan does not involve unreasonable delay 
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in implementation and is not in violation of any other applicable law known to the Department. 
Federal court decisions, commonly known and the "Flannery decisions" and current regulations 
provide for the distinct difference between surface and underground mining. In this pennit the 
operations will involve the trenching and burying of a pipeline through the permit area. 
Reclamation by soil replacement and rcvcgetation will occur shortly afterward as part of the 
operation with the exception of any surface access areas. There are no land use or land capability 
changes requested by the permitee. These disturbances are considered minor in comparison to 
surface mining and the removal of overburen and coal. 
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APPENDIXE 

DOCUMENTATION PROVIDED BY APPLICANT TO COMPLY WITH 
62 Ill. Adm. Code 1773. I S(b)(I )(A) 
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8 pennsylvania 
rJ//I/IJI DEPARTMENT OF ENVIRONMENTAL 
.:1!!J PROTECTION 

September 13, 2017 

Mr. Charles Shestak 
Canterbury Coal Company 
46226 National Road 
St. Clairsville, OH 43950 

Re: David/Dianne Mine 
Permit No.03841302 
Compliance Order Nos. 171025 and 171028 
Kiskiminetas Township 
Armstrong County 

Dear Mr. Shestak: 

Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division 

We have enclosed an executed Consent Assessment of Civil Penalty for the above referenced 
compliance orders. 

We appreciate your cooperation in resolving this matter. If you have any questions, please 
contact me at 724-925-5500. 

Sincerely, 

~/4l_ 
Jeffrey V. Parr 
Compliance Specialist 
District Mining Operations 

cc: Permit File 

Enclosure 
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Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division 
(R.:v 06/19117) COMMONWEAL TH OF PENNSYLVANIA DEPARTMENT OF E~VIRONMENTAL PROTECTION 

In The Matter Of: 

Canterbury Coal Company 
46226 National Road 
Saint Clairsville, OH 43950 

Compliance Order No. 171028 
Pennit No. 03841302 - License No. 5006 
Kiskiminetas Township 
Armstrong County 

CONSENT ASSESSl\1ENT OF CML PENALTY 

This Consent Assessment of Civil Penalty ("CACP") is entered into this 2:? day of 

2017, by and between the Commonwealth of Pennsylvania, Department of 
Environmental Protection (''Department") and Canterbury Coal Company ("Canterbury CoaJ"). 

The Department has found and detennined the following: 

A. The Department is the agency with authority to administer and enforce [The 
Clean Streams Law, Act of June 22, 1937, P.L. 1987, as amended, 35 P.S. §§ 691.1--691.1001]; 
[the Surlace Mining Conservation and Reclarnation Act, Act of May 31, 1945, P.L.1198, as 
amended, 52 P.S. §§ l 396.1--1396.19a { .. Surface Mining Act")]; (the Coal Refuse Disposal 
Control Act, Act of September 24, 1968, P.L. 1040, as amended, 52 P.S. §§ 30.51--30.66 ("Coal 
Refuse Act")]; [the Noncoal Surface Mining Conservation and Reclamation Act, Act of 

December 19, 1984, P.L. 1093, as amended, 52 P.S. §§ 3301--3326 (''Noncoal Act"}]; [the 
Bituminous Mine Subsidence and Land Conservation Act, Act of April 27, 1966, P.L. 31, as 
amended, 52 P.S. §§ 1406.1--1406.21 ("Bituminous Subsidence Act)]; Section 1917-A of the 

Administrative Code of 1929, Act of April 9, 1929, P.L. 177, as amended, 71 P.S. § 510-17, and 
the rules and regulations promulgated thereunder. 

I • 
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Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division H. On May 5, 2017 as evidenced by Sample No. 4137-09), Canterbury Coal caused or 
allowed a discharge of water at the David/Dianne Mine, from outfall 001, with an aluminum 
concentration of 1.524 mg/L which exceeds the permit limit of 0.75 mg/L. 

I. Canterbury Coal's conduct set forth above constitutes a violation of Sections 301, 
307, 315, and 611 of the Clean Streams Law, 35 P.S. §§ 691.301, 691.307, 691.315, 691.611 and 
Section 86.13 of the Rules and Regulations, 25 Pa. Code§ 86.13. 

J. The violations described in Paragraph(s) F through I above constitute unlawful 
conduct under Section 611 of the Clean Streams Law, 35 P.S. § 691.611 and Section 17a of the 
Bituminous Subsidence Act, 52 P.S. § 1406.17a and subject Canterbury Coal to a claim for civil 
penalty liability under Section 605 of the Clean Strea.rns Law, 35 P.S. § 691.605 and Section 17 
of the Bituminous Subsidence Act, 52 P.S. § 1406.17. 

After full and complete negotiation of all matters set forth in this CACP and upon mutual 
exchange of the covenants herein, the parties desiring to avoid Wigation and intending to be 
legally boW1d, it is hereby ASSESSED by the Department and AGREED to by Canterbury Coal 
as follows: 

l. Assessment. In resolution of the Department's claim for civil penalties, which 
the Department is authorized to pursue under Section 605 of the Clean Streams Law, 35 P.S. § 
691.605, and Section l 7f of the Mine Subsidence Act, 52 P.S. § 1406.1 ?(f). The Department 
hereby assesses a civil penalty of TWO THOUSAND FIVE HUNDRED SEVENTY-TWO 
DOLLARS ($2,572), which Canterbury Coal hereby agrees to pay. 

AUG 2 4 2017 
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Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division 
2. Civil Penaltv Settlement. Canterbury Coal consents to the assessment of the civil 

penalty assessed in Paragraph 1, which shall be paid in full upon signing this CACP. Th.is 

payment is in senlement of the Department's claim for civil penalties for the violations set forth 

in the paragraphs above for the date[s) set forth therein. The payment shall be by corporate 

check or the like, made payable to the Cornmonwealth of Pennsylvania and sent to Compliance 

Specialist, PA DEP- ~cw Stanton District Office, 131 Broadview Road, New Stanton, PA 

15672. 

3. Findinl?s. 

a. Canterbury Coal agrees that the findings in Paragraphs A through J are 

true and correct and, in any matter or proceeding involving Canterbury Coal and the Department, 

Canterbury Coal shall not challenge the accuracy or validity of these findings. 

b. The parties do not authorize any other persons to use the findings in this 

CACP in any matter or proceeding. 

4. Reservation of Rights. The Department reserves all other rights with respect to 

any matter addressed by this CACP, including the right to require abatement of any conditions 

resulting from the events described in the Findings. Canterbury Coal reserves the right to 

challenge any action which the Department may take, but waives the right to challenge the 

content or validity of this CACP. 

IN WITNESS WHEREOF, the parties have caused this CACP to be executed by their 

duly authorized representatives. The undersigned representatives of Canterbury Coal certify, 

under penalty of law, as provided by 18 Pa. C. S. § 4904, that they are authorized to execute this 
r CACP on behalf of Canterbury Coal, that Canterbury Coal consents to the entry of this CACP as 

AUG 2 ~ ZOii 
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Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division an ASSESSMENT of the Department; that Canterbury Coal hereby knowingly waives any right 
to a hearing under the statutes referenced in this CACP; and that Canterbury Coal knowingly 
waives its right to appeal this CACP, which rights may be available under Section 4 of the 
Environmental Hearing Board Act, Act of July 13, 1988, P.L. 530, 35 P.S. § iS 14; the 
Administrative Agency Law, 2 Pa. C.S. § !03(a) and Chapters SA and 7A; or any olrier provision 
of law. [Signature by Canterbury Coal's attorney certifies only that 1he agreement has been 
signed after consulting with coW1sel.] 

FOR Canterbury Coal Company: 

~'}-.,~/~ 
I'\,~ t...t~I 0, i'1 ~'

r~ ,: ... ~ ,-.,.) 
Name 
Title 

1.,10;,1ed 
[Name 
At1omey for [Operator]] 

FOR THE COMMONWEALTH OF 
PENNSYLVANIA, DEPARTMENT OF 
ENVIRONMENT AL PROTECTION: 

. ining Manager 

&[(M,~ 
Name: Barbara Grabowski 
Assistant Regional Counsel 

COMMENT: If the Operator is a corporation, this document must be signed by both (1) the President or Vice President and (2) the Secretary or Treasurer, wtless a resolution from the Board of Directors is attached that authorizes the signatory to sign on behalf of the corporation. 
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James Plumlez 

From: 
Sent: 
To: 
Subject: 

Thomas, Ryan L <Ryan.L.Thomas@wv.gov> 
Thursday, October 17, 2019 1:06 PM 
Hunter, Hodge 
Re: [External] S-6020-89 NOV #63 Extension 

Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Oiiit@ bl IOllll@S 5116 ibllii@IJIS 

Land Reclamation Division 

CAUTION: This email originated from outside of Murray Energy. Do not click links or open attachments unless you recognize the sender and know the content is safe. 

Yes, I will be extending this violation up to 11-14-19. I will do the paperwork as soon as I get back in the office. 

Ryan Thomas 
Environmental Inspector 
Division of Mining and Reclamation 
1159 Nick Rahall Greenway 

Fayetteville, WV 25840 
Office: 304-S74-4465 

Email: Ryan.L.Thornas@wv.gov 

On Oct 17, 2019, at 1:59 PM, Hunter, Hodge <hodgehunter@coalsource.com> wrote: 

CAUTION: External email. Do not click links or open attachments unless you"verity°scnder. 

Mr. Thomas, 

Could we get an extension for NOV #63 on permit S-6020-89? 

Thank you, 

Hodge Hunter 

Hodge Hunter I Environmental Engineer 
Murray Maple Eagle Coal, LLC I hodgehunter@co.ilsource,com 
1345 Elkridge Road I Powellton, WV 25161 
Office: 304-981-4922 I Cell: 870·260-2848 
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MR-6 

ERIS 
West Virginia Department of Environmental Protection 

MR-6 MINE INSPECTION REPORT 

Received Electronically 
DeptH,.9'a1&M Resources 

October 21, 2019 
VI JI ""'"' INSPECTION PERMIT MINE Lan ec1amabol'l 

NUMBER DATE TIME REASON TYPE STATUS PHOTOS La_!l 30 Days? Ins. Req'd..?._ 
- - - - - - -AM -0102392 11/16/2018 1000 IN p No No No -

PERMITTEE NAME THE MARSHALL COUNTY COAL COMPANY MSHA# 4601437 

OPERATOR NAME MR-19 DATE 

NPDES# WV0020834 NPDES EXPR DATE 08/07/2019 PERMIT EXPR DATE 02/28/2021 

PERMIT TOTAL ANCIL• 
ACRES 1,160.68 DISTBD 90000 RECLMD 75.00 LARY 0 UNRECLMD 825 

DATES: PH I PH If LAST AUG SEED MR-8 

L.ASTINSP BONO INC BONDED CUR CUR 
DATE 10130/2018 TYPE p INC 1 ACRES 1.160.68 IBR# 28 REV# 16 -- -- --

EXPR DATES: INACT EMER RESP PLAN INS 06/01/2019 Bl.ASTAD 

TIME USED CHRS)-> PERMIT REVIEW 0.25 INSPECT 025 TRAVEL 0.25 REPORT 0.25 

INSPECTION COMMENTS 

NOV 31 Follow-up. NOV 31 is now being enforced under the Consent Order dated May 14, 2018. The violation is 
terminated. 

ENFORCEMENT STANDARD EVALUATION VIO# ENFORCEMENT STANDARD EVALUATION VIOi 
0100 Dlslance Prohibited ..................... . 
0300 Signs and Markers ..................... . 

0500 Design Certification .................... . 

0700 Surface Waler ............................. . 

0900 Blasting Procedures ................... . 

1100 Refuse Impoundments ..•.•... •...... .. 

1300 Backfill f Grading .......... .............. . 

1500 Revegelalion Requirements ....... . 

1700 Highwall Elimination ..... ............. . 

1900 Postmining Land Use ............... . 

2100 Acid bearing fTo~c Material.. ....... . 

2300 Change of Operator ..... ............... . 

2500 Diversions and Drainage Control .. 

2700 Subsidence Plan ......................... . 

2900 Bonding Current... .. .. ................... . 

WATER QUALITY TESTS 

Structure ID Outfall pH Fe 

0200 Exceeding Limits ...................... . 

0400 Sediment Control....-...... , ..... ··~· .. 

0600 Effluent Limits ..•.. ., .. ··-···· ·-

0800 Ground Water .•• -· ····•-··•···-···" 

1000 Haul Roads., .......... ~.-·- ·· .•.......•. 

1200 Topsoil Handling ....................... . 

1400 Redamation Schedule .. . •• . .••• 

1600 Disposal of Excess Spoil .•.•. .... .... 

1800 Downslope Spoil Disposal ... - ...• 

2000 

2200 

2400 

2600 

2800 

3000 

Ceased Mining Temporarily ..... .. 

Melttod of Operations . .. . ..• . .... . 

Permil Conditions ..... - .•..•..•...... 

Fugitive Dusi Control ... , ... M .... .. 

Insurance Current.. .................... .. 

Othef Conditions .......... ~······· ·-····· FC 

Mn Al Not Const. 

--- r 

AUTH. COMPANY REPRESENTATIVE Joe Williams 

• 

Treatment 

----------------------------
0 EU VE RY METHOD I DATE TIME Mail 11/21/2018 10;00 00 -----------------------------
CE R TI Fl ED MAIL NUMBER -------------------------------
ADDRESS 46226 NATIONAL ROAD, SAINT CLAIRSVILLE, OH 43950 

WVDEPREP. AndrewMColeman a ~~~ =>-

• IVI inerals 
Division 
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ILLINOIS ENVIRONMENTAL PROTECTIONc:itmtr~:~0~~~~~ 

1021 NORTH GRANO AvENUE EAST, P.O. Box 19276, SPRINGFIELD, ILllNOIS 6279.1-9276 • (217) 782-~tober 21, 2019 

JS PRITZKER, GOVERNOR JOHN J. iQ.St.i~~~es and Minerals 
Land Reclamation Division 

217-782-9861 

July 23, 2019 
CERTIFIED ivlAIL # 70 I 5 0640 0002 6956 7712 

RETUR~ RECEIPT REQUESTED 

Sugar Camp Energy. LLC 

Attn: Mr. [\fork G. Schuerger 

11525 North Thompsonville Road 

Macedonia, Illinois, 62860 

Re: Notice of Non-Issuance of Compliance Commitment Agreement 

Violation Notice: \V-2019-50002 
Sugar Camp Energy 
W0558010004 

Dear Mr. Schuerger: 

The Illinois EnYironmental Protection Agency ("ltlinois EPA") has re\'iewed the proposed 

Compliance Comnutment Agreement ("CCA .. ) tenns submitted by Sugar Camp Energ)' in a letter dated 

June 26, 2019, in response to the Violation Notice dated March 25, 2019, and has decided not to issue a 

proposed CCA for these violations. Due to the nature and seriousness of the violations, the Illinois EPA 

has determined that these violations may not be able to be resol\'ed without the involvement of the Office 

of the Attorney General or the State's Attorney. 

Because the violations remain the subject of disagreement between the Illinois EPA and Sugar Camp 

Energy, this matter will be considered for refotTal to the above-referenced prosccutorial authorities for 

fonnal enforcement action and the imposition of penalties. 

Questions regarding this matter should be directed to Greg Spencer al 21 7/782-9871. Written 

communications should be directed to: 

Illinois EPA - Division of Water .Pollution Control 

Attn: Greg Spencer CAS #19 
P.O. Box 19276 
Sp1ingfield, IL 62794-9276 

Sincerely. 

4~1 
Roger Callaway 
Compliance Assurance Section 
Division of Water Pollution Control 

Bureau of Water 

4302 N. h\oln St., Rockford, IL 61 103 (81 Si 987-77 60 

n5 S,Stotc,, Efgh\ ll 60123 (847j 608-3131 
2125 S. F1nt St~ Clian,palgn, IL 61820 i 217 278•5800 

2009 MoD St, Collln,vllo, fl 6223 .. j 6 l8. l-'6·S 120 

App E - 8 
9 S 11 Harrhan Sr., 001 Plaine,, IL 6001 6 (8◄ij 21'4 -1000 

◄ 12 SW Wa,hi11g1on St., St11r• 0 , Peoria, IL 61 602 IJ09j 671.3022 
2 309 W. Main St., Su110 116, Mor o", fl 629 59 I 618) 99 3-7200 

I 00 W. Randolph, Sulhl 10-300, Chicago, IL 60601 (312) 814,6026 
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MR-6 

ERIS 
West Virginia Department of Environmental Protection 

MR--6 MINE INSPECTION REPORT 

Received Electronically 
Dept. of Natural Resources 

Pag~tRlb1r21 , 2019 
Office of Mines and Minerals 

PERMIT INSPECTION MINE 
La~auon 

NUMBER DATE TIME I R~:o_N I TYPE STATUS PHOTOS iast 30 Days? !ns. Req'd? 
U200707 10104/2019 12:00 p AM No Yes Yes -

PERMITTEE NAME THE MARSHALL COUNTY COAL COMPANY MSHA# 46•01437 

OPERATOR NAME MR•19 DATE 

NPOES# WV002083'1 NPDES EXPR CATE 11/07/2019 PERMIT EXPR DATE 11/18/2023 
PERMIT TOTAL ANCIL-
ACRES 158.13 DISTBD 110.00 RECLMD 0.00 LARY 0 UNRECLMO 110 

DATES: PHI PH II LAST AUG SEED MR-8 

LASTJNSP BOND INC BONDED CUR CUR 
DATE 09/2012019 TYPE p INC 1 ACRES 158.13 IBR# 15 REV# 1 -- -- -

EXPR DATES: INACT EMER RESP PLAN INS 06/01/2020 BLAST AD 

TIME USED (HRS)==> PERMIT REVIEW 0.25 INSPECT 0.25 TRAVEL 0.00 REPORT 0.25 

INSPECTION COMMENTS 

Marshall County Coal Co: 6S #1 - NOV 6 extension request beyond 90 days has been received from to company. 
Progress to abate the NOV has been outlined in the attached report. An additional 30 days extension is being 
granted to allow for completion of the access road and all drainage control. New abatement date is 11/1/2019. 

ENFORCEMENT STANDARD EVALUATION 

0100 Distance Prohibited .................... 

0300 Stgns and Markers ....................... 

0500 Design Certifleatlon ..................... 

0700 Surface Water .................... ... ..... 
=-~ -

0900 Blasting Procedures ..................... 

1100 Refuse Impoundments ................. 

1300 Backfill / Grading ........ .................. 

1500 Revegetation Requirements ...•..... 

1700 Highwall Elimination . ................... 

1900 Poslmining Land Use ........... ....... 

2100 Acid bearing /Toxic Material. ......... 

2300 Change of Operator ... .......... ..... 
2500 Diversions and Drainage Control .. COM 

2700 Subsidence Plan .......................... 

2900 Bonding Current... ........................ 
_,_ 

WATER QUALITY TESTS 

Structure ID I Outfall p~ =-

J_ .& ·=L 
- -

AUTH. COMPANY REPRESENTATIVE Jae Williams 

VIO# 

1 

Fe 

ENFORCEMENT STANDARD 
0200 Exceeding Um•ls.. .. 

0400 Sediment Control. ...................... , .. 

0600 Effluent Limits .............................. . 

0800 Ground Water ............................. .. 

1000 Haul Roads....... ... .... .. . ..... ... ... . . 

1200 Topsoil Handling .......................... . 

1400 

1600 

Reclamation Schedule ................ . 

Disposal of E.,ccess Spoil. ............ . 

1800 Downslope Spoil Disposal ........... . 

2000 Ceased Mining Temporarily ......... .. 

2200 Method of Operations .................. . 

2400 Permit Condit ons ..................... ... . 

2600 Fugitive Oust Control.. ................. . 

2800 Insurance Current... ..................... . 

JOOO Other Conditions ......................... . 

EVALUATION VIO# 

- ....,____.__ ;- ... -

---- r--

-· 

Mn Al No Flow Not Const. - Treatment 

-----------------------------
DEL I VERY METHOD/ DATE TIME Certified 10/7/2019 12'00:00 

CERTIFIED MAIL NUMBER ------~-----::::;7"'.'fii'-----+-------------

WV DEP REP. James T. Ha 

Division 
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MR-16 

ERIS 

West Virginia Department Of Environmental Protection 

MR 16 VIOLATION FOLLOW UP INSPECTION REPORT 

Received Electronically 
Dept. of Natural Resources 

FGgto_,u?1. 2019 
Office of Mines and Minerals . . I ,,...,,1 0-~1..,n,,,.tirm ni\lic ion 

PERMIT ORIGINAL INSPECTION AND VIOLATION DATA NEW VIOLATION ACTIVITY 
NUMBER DATE I TIME I FORM # I FACILITY# I ENF STD I ORIGINAL VIOL# DATE I TIME 

U200707 01,os,2019 I 09:30 I 6 l I 2500 I 6 101041201e I 12:00 

PERMITTEE NAME THE MARSHALL COUNTY COAL COMPANY 

Violation Is hereby: 
~ 

Terminated Withdrawn Remains in force as written 
-

Show Cause submitted - - - -
Extended to 11/0112019 at 12:00 -1 NOV modified to CO # - CO modified to NOV# -· -- - --

Actfon taken to abate: 

The £Qm'1a!lli:'. continues to work Qn £Qm'11elion Qf the access road s!ng grainage control st[Uctures. An extension reguest 
beitond iO d8l£l! nas !2~en ~ubmltte~ bl£ the com12anli;'. ~ilh i! d~ls!il~d r!imor:t of activities taken thus far to abate the vjQl21iQn. An 
addition21 JQ day:s eld~n!iiQn i!i t!§iD9 gr51nteg tg a n~w 2!2memf!nl Qs.l~ Qf 1j/1/2Q1~, 

INSPECTOR'S CIVIL PENALTY ASSESSMENT RECOMMENDATION {check) 

Seriousness: 10 2i 3 ~ 4 G 5 0 6Q 70 SLJ 9LJ 10 0 Negligence: oO 1 r-' 2\! 3, i 40 50 60 70 80 
Good Faith: OLJ 1i !2 L}'3~ 4 0 50 61J 70 8! ! Consent Agreement in effect? D Yes ~! No 

Comments: 

AUTH. COMPANV REPRESENTATIVE Joe Williams 

DELIVERY METHOD J DATE TIME Certified 1 on /2019 12:00:00 

CERTIFIED MAIL NUMBER 7017 2400 0000 3494 3808 

ADDRESS 46226 NATIONAL ROAD, SAINT CLAIRSVILLE, DH 43950 

WVDEPREP. James T. Harvey - ~ ' // ,,,-/// I 
/..,,,,. - ,, / ~Ahl~ Austin Caperton __,._ ... ,. ...... / ~ .. ...... ~ 

(Secretary, Department of Environmental Protection] / ~ DEP .~pre~) ( /Date 

Names of individuals at informal Conference: / ( ./ -
Results: CO was: I n Upheld I ~'. Modified I i Terminated 

~ 

Withdrawn 
~ ~ 

Comments: 

SUPERVISOR; DATE· TIME: 
App E • 10 

COMPANY REPRESENTATIVE: DATE: 
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October 4, 2019 

James Harvey 
Inspector Specialist 

Received Electronically 
.J)ept. of Natural Resources 

The Marshall County Coal compan,er21,2019 
462~!tR:frflei~nd Minerals 

St. ClairsviH@,re~eqJ,irnsion Division 
Phone: 740-338-3100 

Fax: 740-338-3405 

WV Department of Environmental Protection 
Division of Mining and Reclamation 
4 7 School Street, 30 I 
Philippi, WV 26416 

RE: The Marshall County Coal Company 
6 South I Airshaft 
U200707 NOV 6 

Mr.Harvey, 

This letter is in response to the remedial measwcs stated in NOV 6 for The Marshall County Coal Company's 6 
South #1 Airshaft, WVDEP Pennit U200707. 

As you are aware, the completion of the site has taken longer than planned. This is largely due to the amount of 
unsuitable material encountered dwing construction. Another significant factor has been the performance of the 
on-site contractor. This contractor has since been removed from the project and a replacement contractor has 
resumed construction. The new contractor has since installed five additional culverts and removed the Trans 
Canada gas line that was intersecting the access road. 

Currently the development of the drainage control system continues. Much of the pad and access road is at final 
grade and a number of culverts have been installed. Enclosed is a status report of the drainage components 
proposed in the design. At this rime The Marshall County Coal Company requests a thirty day extension of the 
October 4111 abatement date in order to complete the installation of the remaining ditches and culverts. 

Regards, 

'") "'l • 11 
I_ ,e... .:J.µ...,.,....---

Joe Williams 
Environmental Engineer 

CC: Cory Barack 
Jim Turner 
Guy Shelledy 
Jim Mazzocca 
Paul McGee 
Christian Warfield 
File 

App E - 11 
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Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

.-------------------------------------1:::aRg..t;~;Jai:~M Division 
6 South #1 Site • Oralna e Structures Status Ra ort - 2019 10 03 

Road Ditch and Culvert Information from Rt. 2S0 to the Stream Crossing 

Road Ditch No. No.1 No.2 No. 3 No.4 No. 5 No. 6 No. 7 No.8 
Start Plus 0+20 2+80 6+60 9+20 13+15 16+10 19+65 22+10 

End Plus 2+80 6+60 9+20 13+15 16+10 19+65 22+10 27+20 

Length (ft) 260 380 260 395 295 355 245 510 

Road to Grade Complete Complete Completl! Comp!1tt Complete Comp,1!11 Complete C.Omplett 

Ditch to Grade Complete Complete Complete Incomplete Complete Complete Camplnt Complete 

Ditch Fabric lntompleU! Incomplete Incomplete Incomplete Incomplete 1n, ompleti! Incomplete Incomplete 

Culvert Sump Com11fete Incomplete Incomplete Complete Compl1te Com;ilet1 Ccmplete Complete 

Culvert Complete Incomplete Incomplete Compt1te Ccmplet<! COm~ et< Complete complete 

Culvert Apron Complete Incomplete Incomplete Complete Incomplete lncol'l'~lete Ccmplete Complete 

Road Ditch and Culvert Information from the Shaft Pad to the Stream Crossing 
Road Ditch No. No.17 No. 16 No. 15 No.14 No.13 No.12 No.11 No.10 No.9 
Start Plus 62+16 53+80 51+20 47+00 43+90 40+70 37+25 33+60 31+20 
End Plus 53+80 51+20 47+00 43+90 4o+70 37+25 33+60 31+20 27+20 

Length 1ft) 836 260 420 310 320 345 365 240 400 
Road to Grade Complete Complete Complete Complete Complete Complete Complete Cllmpleie Complete 

Ditch to Grade Complete Incomplete lncomp'ete Incomplete Incomplete Incomplete Incomplete Incomplete Incomplete 

Ditch Fabric Complete Incomplete Incomplete Incomplete Incomplete ln<omplete Incomplete Incomplete Incomplete 

Culvert Sump Complete Incomplete Incomplete Incomplete Incomplete Incomplete Incomplete fnc0mplete lncompl.ie 

Culvert Complete Incomplete lncc,mplete lr.t.amplete 1n,c,mplete tncompleta Incomplete lnt omplete Incomplete 

Culvert Apron Complete locompl•t• lncol'l\plete Incomplete lntamplet• Incomplete Incomplete incomplete Incomplete 

All Ditches that Drain to the Sediment Pond 
Ditch No. C.D. #1 C.D.#2 C.D. #3 C.0. #4 

Start Plus 0+00 18+09 14+55 0+00 

End Plus 9+38 0+00 o+oo 14+67 
l ength (ft) 938 1,809 1,455 1,467 
Road to Grade Complete N/A NIA N/A 

Ditch to Grade Complete complete lncomplue Complete 

Ditch Fc1brlc Complete Complete ln~orr.plete Complote 

Culvert Sump Complote Complete Incomplete Comp'1te 

Culvert Complete Complele Incomplete Complete 

Culvert Apron Complete Complete Incomplete Comp~ete 

Drainage Project Totals and % Complete 

Total Compl~te %Complete 

Road to Grade 7,134 7,134 100% 
Ditch to Grade 11,865 7,355 62% 
Ditch Fabric 11,865 5,050 43% 
Culvert Sump 19 9 41% 
Culvert 19 9 47% 
Culvert Apron 19 7 37% 

App E - 12 
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MR-8 
ERIS 

West Virginia Department of Environmental Protection 
MR-6 MINE INSPECTION REPORT 

Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Offic~ipgp ,pnd Minerals 

Land~eclamation Division 

PERMIT INSPF.CnON MINE BWTING 
NUMBER DATE -·J-21~ -J~~ ;Ir ~:_ 

STATUS PHOTOS !~! ~ ?.-P?J i~ .~ ~?} 
L_~7 ! 03/28Q019 [.At.{-; LJO_j 

r-4-... -, c~-J .. - ---·-·· · ..... J ._ ~.2}!CL _i l IN t P I ...__~_J 

PERIIJTTEI; NAIIE THE MARSHAU. COUNTY COAL COMPANY USHAf 4&-01437 

OPERATOR NAIIE UR•11DATE 

NPDE&t WWD20834 NPDES EXPRDATE 08l07/201t PERMIT EXPR DATE 1111lll202S 
PERMrr T0T1J,. ANCIL· 
ACRES 153.14 DISTSD 65.00 RECUID 0.00 LARY 0 UNRECUIJ) 80 

DATES: PHI PHU LAST AUG SEED 1111-8 
LASTIHSP BOND INCBONDED CUR CUR 

DATE 03N812C19 TYPE C INC 1 ACRES 153.14 IBRI 14 REW 0 - - -. EXPR DATES: IKACT l!IIER RESP PLAN INS 06/01/2019 BUSTAD 

TIME USED (HRSJ-- PERMIT REVIEW 0.2fi INSPECT 0.50 TRAYEL. 0.25 REPORT 0.50 

INSPECTION COMMENTS 

NOV Follow-up. · ·0ng the amount of soil removed from the SN #3 81 

BIFORCEMENT STANDARD E\·ALU.\n~N VIO, 
. . . 

. 0100 Dlef.ance Prohlblllld ......... ·-··· .. -·... 1 

' 9-:: .. -----==--~ 
0300 Slgna and Ml!tc8rl ........ -........ ..... , , l ~---·-.,,,.-~ 
05(J() Design Certftk:allol\. ................... ,.... t r ' ··----~, 0700 SurfaQe WIit.er ................ -............. _j I I 

··,~- "! r=-~4 
0900 _Sating Pl'"oe:9dur99 .. ,,................. I 

~-... ........ ~,~--""" 
1100 Ralillalmpouncfmentt~ .......... " ... , ",.. . ...,_._,=,! 1f7 1300 8acldll I Gi.cllng._ .......... - •• - .... - . 

1500 

1700 
1900 
2100 

aoo 
2500 

RIMlgatlllon Raqulnlmanla ........ . 

Hlghwal Ellmlnallon ................... .. 
Poslmlnlng Land u .................... . 
Add~ from Material ........ .. 
Change of Operator. .................. .. 

Dtter110111 and Dralfll90 Control .. 

-- .. .,....,,. j-:-,:,·--- -:-

···--~-i c7 
-~~.-·-·"'" 

, _...,. " ~, "T:J 
I 

.... _:..:.. ...... ...-......,,__J 

2700 SUblldence Pfan ........... ~.............. , . I r- -,r--1 2900 &ondlnO~ttent. .... ...................... ~----.-.J l _ _ f 

WATER QUALITY TESTS 

AUTH.. COMPANY REPREBENTATrVe Joe Wllllama 

n were removed 

ENFORCEMENT STANDARD l!VA1.~Tl0H Vic» 
~. -- - ~~ • • • .. J I 

0200 E>cl:ieedlnglJmlll. ...... - ... -~······"··· . 1 1 

0400 Sediment eonerot..... .............. ...... 1.- 1 :-~J 
"~~c~ 

0600 Effluent Limb.'. .......................... .. : I: I 
:--r.~'T.-a.;....-.-.. r=.<.-oaoo Ground Water............................... l ' 
r""' ~~ ~ 

1000 Haul R~ ................... ~-............ 'l ' 

~
-=--r-,·----= ~~ 

1200 Toc,aol Handt~ ......... -........... ..... = ~ -· ~ L;,.J 
1'400 Raclmnallon Schedule............ ...... I o• 

,=.=:..~--. ·-~ [ . ~ 1600 Dilpoul at Emm Spoil.............. 
1 1800 Dawn&lope Spoil Dilposal............ I 

P' -~~ ~·'. [~--
2000 CeuCld Mining Ternpora,lly........... f---..,....,,~ __ ~:i 
2200 Method orOperatlcns................... ,...,..,,= =- I 

. ~ .• ===-; 1--''"· . 
240D Peffl1lt Condltlona ................ -....... · I 

~-~. - : l"."\a""..i::i; 

2600 Fugllfve Dult Control..................... I 
~_;_-- ~~.t...=....---' 

2tJ00 lnaunrlce Cum1nl....................... ~~ :~ 
3000 OlflerCondl!lons ............ - ............. L .. ____ L .J 

-------------------------DEUYERY ME1MOD I DATI; llltE Mall I.JI 0l201i 10:00:00. ----------------------- - - -
C ERTI Fl EO MAil. NU IIB E!Jl - - - ----------------~--------
AODRESs <le22$ N.t.TIONAL RoAO, SIJlff CUJRSVlu,e. OH 0950 

WVDEPREP. AncnwM eotem.n C2 ~-1 ~ p~s:~W""'==----------
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PERMIT 
NUMBER 

U200707 

DATI; 

Welt Virginia Department Of 1:nvlranmental Protactlon 

MR-16 VIOLATION FOLLOW-UP INSPECTION REPORT 

ORfGINAl. INSPECTION AND VIOLATION DATA 
I TIMI= I FORM f I FACILITY# I ENF STD l ORIGINAL VIOL.I 

031101201s I 08:30 I 6 I I 1200 I 4 

PEIWITTEE liAME THE MAASHAY. QQUNTY COAL COMPANY 

Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land ~~qn Division 

NEW VIOLATIONACTIVTTY 
MTE I nus: 

o3/29/201s I 12:00 

Viiilation ii hen,by; 0 Terminated □ Withdrawn 0 Remains In force aa written D Show Cause submitted 

~ Extended to 04/30/2019 al 12:00 0 NOV modified to CO # __ D CO modified to NOV# _ . 

Action 18tcen IO abate: 

Th& gcaniUd baa MNhied I lltl!r d!!11Dm lbl ii mm,11:d QC GU l'8R'IOV9d from lb&! ~~ ~ 11111!, It Ii 1ma1ed 2Q cublic l!lml Qf 
!Dgsoll IDd 485 cub~ wrm af. lHJOJ0B Bill mmoved IIKI takml m ttln 12an field. Thn 1lso orovkf~ 12111111 nutrleot tesflng reau1tJ 
st Ill aolL A R~ntlal lb bill tmm 15:!!mll~ m flni:! reolacemtlll 8011. Ill@ ~~ Will bl extended 112 ~!m!IIII b recruited 
~ 

INSPECTOR'S CML PINALTY ASSESSMENT RECOMMENDATION {check) 

Seoousness: 1 □2□304OsOsO1DeQ9Dro□ Negrsgenoe: oO 10203040sOe01D aO 
Good Faith: oO 1D2030 4 0 sO 6~ 70 80 Consent Agreement In effect? OYea 0No 

Comments: 

AUTH. COMPANY IU=PRESENTATIVE JoeWiftlams 

DEUVERY METHOD I DATE TIME MaU 4110!201910:00:00 

CERTIAED WJt. NUPlBER 

ADDRESS 48228 NATIONAL ROAD, SAINT CLAIRSVILLE, OH 43950 

WVDEPREP. Andrew M Coleman 

AuatiflC&perton 
w. __ .___._._., (~" ~~'1!!,_ S/2 !t a j 

(Secmary, Department af Envitonmental Protection] fW\/ DEP Repreaentstlve) Date 

Name. of lndlviduale at infonnal Conference: 

Resub: C0waa; I 0 Upheld I 0 Mod"lfied I D Temrinated D Wrthdmvn 

Comments: 

SUPERVISOR: DATE: TIME: 

COMPANY REPRESENTAYIVE: 
App E -15 

DATE: 
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MATTHEW G. BEVIN 

GovERNOR 

Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division 
CHARLES G. SNAVELY 

SECRETARY 

ENERGY AND ENVIRONMENT CABINET 
DEPARTMENT FOR ENVIRONMENTAL PROTECTlON ANTHONY R. HATTON 

CGMf,,MSSIONER 

300 SOWER BouLEV ARD 
FRANKFORT, K £NruCKY 4060 I 

June 14, 2019 

CERTIFIED MAIL No. 7017 0530 0000 2491 S064 

The Muhlenberg County Coal Co LLC 
46226 National Rd 
Saint Clairsville, OH 43950 

Dear The Muhlenberg County Coal Co LLC: 

Re: Notice of Violation 
AIID: 124971 
AI Name: The Muhlenberg County Coal Co 
LLC 
Activity ID: ENV20190001 
K.PDES Pennit #: KYGW40062 
DNR Permit #: multiple 

The Kentucky Department for Environmental Protection (DEP) has issued the enclosed Notice of 
Violation for violations discovered at your facility for the 2018 monitoring period attached (see 2nd page). Please 
review the Notice of Violation carefully to ensure that all remedial measures are completed by the specified 
deadlines. 

Your cooperation and attention to this matter is appreciated. If you have any questions, please contact me 
at 502-782-6852 or linda.metts@ky.gov. 

Enclosure 

,,- _ • + i I t .. 11 - • • . 

Sincerely, 

Linda Metts 
Environmental Enforcement Specialist 
Division of Enforcement 

App E - 16 
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Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division 
PERMITS REVIEWED BY THE DIVISION OF ENFORCEMENT 

REVIEW PERIOD: Specified below 

LINE KPDES PERMIT NOV NOV 
DNR PERMIT NUMBER ISSUED ISSUED # NUMBER 

YES NO 
KYGW40062 

1 (Oct 2018-Dec 2018} 889-5020, 889-7012, 889-5021 X 
KYGW40011 

2 (Seot 2018-Dec 2018) X 
3 
4 
5 
6 
7 
8 
9 
IO 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 -
33 
34 
35 

*The above pennits were reviewed for The Muhlenberg County Coal Co LLC. 
** If other pennits for this company existed for the ~~~{8:llonitoring period, that were omitted from this review, 
please contact Linda Metts at 502-782-6852 or Jinda.metts@ky.gov. 
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COMMONWEALTH OF KENTUCKY 
ENERGY and ENVmONMENT CABINET 

DEPARTMENT FOR ENVIRONMENTAL PROTECTION 
Division of Enforcement 

NOTICE OF VIOLATION 

To: The Muhlenberg County Coal Co LLC 
46226 National Rd 
Saint Clairsville, OH 43950 

Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division 

AI Name: The Muhlenberg County Coal Co LLC Al ID: 124971 Activity ID: ENV20190001 
County: Muhlenberg 
KPDES Permit: KYGW40062 
DNR Permit: 889-5020, 889-7012, 889-9007 
Date(s) Violation(s) Obsen•ed: 06/12/2019 

This is to advise that you are in violation of the provisions cited below: 

1 Violation Description for Subject Item AI0O0000124971 (): 
No person shall, directly or indirectly, throw, drain, run or otherwise discharge into any of the 
waters of the Commonwealth, or cause, pennit or suffer to be thrown, drained, run or otherwise 
discharged into such waters any pollutant, or any substance that shall cause or contribute to the 
pollution of the waters of the Commonwealth in contravention of the standards adopted by the 
cabinet or in contravention of any of the rules, regulations, permits, or orders of the cabinet or in 
contravention of any of the provisions of this chapter. [KRS 224.70-11 OJ 

Description of Non Compliance: 
Failing to comply with 401 KAR 5:065, Section 2(1), which cites to 40 CFR 122.4l(a), by failing 
to comply with the K.PDES pennit limits for Total Recoverable Iron (TRFe), for pennit 
KYGW40062. The permitted limits for TRFe are a monthly average of 3.0 mg/1 and a daily 
maximum of 4.0 mg/1. The reported results are as follows: 

Outfall 001: a monthly average of 5.509 mg/I and a daily maximum of 10.7 mg/I for December of 
2018. 

The remedial measure(s), and date(s) to be completed by are as follows: 
The Muhlenberg Co Coal Co LLC shall comply with the terms and conditions of the current 
KPDES pennit of the facility, KYGW40062. [KRS 224.70-I 10] 

Violations of the above cited statute(s) and/or regul<41~qp~)-¥fr subject to a civil penalty per day per violation. 
Violations carry civil penalties of up to $25,000 peraay per v10lation depending on the statutes/regulations 
violated. In addition, violations may be concurrently enjoined. Compliance with remedial measures and their 
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Received Electronically 
Dept. of Natural Resources 

AI: The Muhlenberg County Coal Co LLC (Consolidated)- 124971 October 21, 2019 

Office of Mines and Minerals 
Land Reclamation Division 

deadlines does not provide exemption from liability for violations during the period of remediation, nor prevent 
additional remedial measures from being required. 
If you have questions or need further infonnation, write or call the undersigned: 

Issued By: ~ ~ 
Ms. Linda Metts 

Department for Environmental Protection 
Division of Enforcement 

300 Sower Blvd 
Frankfort, KY 4060 l 

502-782-6852 (7:30 AM-3:30 PM) 
Ms. Linda Metts, Enforcement Specialist 

Environmental Enforcement Specialist 
Compliance and Operations Branch 
Date: June 14, 2019 

Issued By: _____________ _ 

Ms. Lori E. Conway 
Environmental Enforcement Specialist 
Compliance and Operations Branch 
Date: June 14, 2019 

How Delivered: Certified Mail Certified/Registered #7017 0530 0000 2491 5064 
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---- Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division 

MURRAY MAPLE EAGLE COAL, LLC 

46226 NA TIONAI. ROAD 
ST. CLAIRSVILLE, OHIO 43950 

November 11, 2019 

Ryan Thomas 
Environmental Inspector 
WV Department of Environmental Protection 
Division of Mining and Reclamation 
1159 Nick RahaU Greenway 
Fayetteville, WV 25840 

RE: Murray Maple Eagle Coal, LLC 
Permit Renewal 
S-6020-89 NOV 63 

Mr. Thomas, 

PHONE: (740)338-3100 
FAX: {7 40) 338-3405 

This letter is in response to the remedial measures stated in NOV 63 for Murray Maple Eagle Coal, LLC's 
pennit renewal on WVDEP Permit S-6020-89. Al this time, Murray Maple Eagle Coal, LLC has 
submitted an application for pemrit renewal, and is currently working on replying to the corrections sent 
by the DEP. 

Murray Maple Eagle Coal, LLC requests o 30 day extension of the abatement date in order to finish the 

correclions. :c ,e..c_cM fv'\ et\.cl cAf Pre:, v~ \ 
Regards, 

Hodge Hunter 
Environmental Engineer 
Murray Maple Eagle Coal, LLC 

CC: Murray Maple Eagle - S-6020-89 file 

up ~o ~ ~- \ ")..-\ <\.. 

~~ 
/{-\~-\'\. 

;;U4d~~ 
// ?1/ 17 
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From: 
Sent: 
To: 
Subject: 

-------- Original message --------

Williams, Joseph <JosephWilliams@coalsource.com> 
Monday, December 02, 2019 12:51 PM 
Nagel, Jon 
Fwd: [External] NOV 6 

From: "Harvey, James T" <James.T.Harvey(l~wv.gov> 
Date: 12/2/19 12:48 PM (GMT-05:00) 
To: "Williams, Joseph" <JoscphWilliams@coalsource.com> 
Subject: RE: [External] NOV 6 

Received Electronically 
Dept. of Natural Resources 

October 21, 2019 
Office of Mines and Minerals 

Land Reclamation Division 

CAUTION: This email originated from outside of Murray Energy. Do not click links or open attachments unless you recognize the 
sender and know the content is safe. 

New abatement date is 12/27. I'll get the paperwork to you this week, hopefully. Thanks and have a good one. 

• Jim H. 

From: Williams, Joseph <JosephWilliams@coalsource.com> 
Sent: Wednesday, November 27, 2019 1:33 PM 
To: Harvey, James T <James.T.Harvey@wv.gov> 
Subject: [External] NOV 6 

CAUTION: External email. Do not click links or open attachments unless you verify sender. 

Jim, 

Attached is a status report and an extension request for NOV 6. 

Thanks, 

Joe Williams 
Environmental Engineer 
Murray American Energy 
6126 Energy Road 
Moundsville, WV 26041 
(304) 709-2133 
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MR-6 

ERIS 

West Virginia Department of Environmental Protection 

MR-6 MINE INSPECTION REPORT 

Received Electronically 
Deptptab~a_tv.r;al Resources 

dctooer 21. 2019 
Office of Mines and Minerals 
L~matior Division 

PERMIT INSPECTION 

NUMBER - DATE TIME :I REA~ON I 
U200707 11/01/2019 12:00 I IN 

---- - ~ ~ - - ____J .... - ----' • - - -

TYPE 
p 

MINE 
STATUS 

AM 
PHOTOS 
- No ----. 

Last 3_? D~ys? Ins. Req'd? 
--No-- No 

PERMITTEE NAME THE MARSHALL COUNTY COAL COMPANY MSHA # 46-01437 ------------------------ --------
OPERATOR NAME MR-19 DATE ----------------------- --------
NPDES # WV0020834 NPDES EXPR DATE 12J07/2019 PERMIT EXPR DATE 11/18/2023 -------- -------

ANCIL• 
0.00 LARY 

PERMIT TOTAL 
ACRES 158.13 DISTBD 110.00 RECLMD 0 UNRECLMD 110 

-----
DATES: PH! PHIi LAST AUG SEED MR-8 ------ ------
LASTINSP 

DATE 10/24/2019 TYPE A 
CUR CUR 

158.13 IBR# 15 REV# 1 
BOND INC BONDED 
INC 1 ACRES ----- - --

EXPR DATES: INACT EMER RESP PLAN INS 06/0112020 BLAST AD ------ ------ ------
TIME USED (HRS)=-> PERMIT REVIEW 0.25 INSPECT 0.25 TRAVEL 0.00 REPORT 0.25 

INSPECTION COMMENTS 

Marshall County Coal Company - 6S #1. Company has requested an additional 30-day extension of NOV 6 to 
allow completion of abatement requirements. Aerial overflight inspection on 10/24 showed significant progress on 
the road and ditches. An additional 30 days is being granted putting the new abatement date at 11/29/2019. 

ENFORCEMENT STANDARD EVALUATION VIO# 

0100 

0300 

0500 

0700 

0900 

1100 

Distance Proh bited ..................... . 

Signs and Markers .................... ... . 

Design Certification .................... . 

Surface Water .............................. . 

Blasting Procedures .................. . . 

Refuse Impoundments ................ . 

1300 Backfill I Grading .......... ... " ····-··· 

1500 Revegetation Requirements .. ...... . 

1700 Highwatl Elimination .................... . 

1900 Postmining Land Use .................. . 

2100 Acid bearing /Toxic Material.......... ' 

2300 Change of Operator ................. , .•. 

2500 Diversions and Drainage Control.. 

2700 Subsidence Plan... . .. • . .. .. 

2900 Bonding Current ........ ..... . ....... . 

WATER QUALITY TESTS 

Structure ID Outfall 

- ---c .. -----, 

I 
~I~ 

___ ___.1...._, 

~c ·-' 
_j 

i 
i 7 

.., - -----. ---Tj 

' l - -
-·-_j --. 

...;..;.,.u.. ~-==-... 
COM I - .J --= r..:__ 

pH It Fe 

r --
\ 

= ~ 

ENFORCEMENT STANDARD EVALUATION VIO# 

0200 Exceeding limits ........... .............. . 

0400 Sediment Control.. .. ... ............. ... . COM .. 
0600 Effluent Limits ......... .. ... ............. .. 

0800 Ground Water ............................ . 

1000 Haul Roads ........•....••. ...•............... 

1200 Topsoil Handling.......... .... ............. , 
~~~ 

1400 Reclamation Schedule ........ ......... . 

1600 Disposal of Excess SpoiL. ........ .. 

1!00 Downs rope Spoil Disposal.. .. ...... .. 

2000 Ceae d Min1ng Temporarily ........ .. . 

2200 Method of Operations ........ .......... . 

2400 Permit Conditions.................... .... • 

2&'.)0 Fugitive Dust Control ... ... ........... . . 

2800 Insurance CUfrent. ... ..... ,_ ..•....•... 

3000 Other Conditions .... ................. .. 

Mn 
~ 

Al No Flow Not Const. Treatment - - ·---- ---

f ,r ·--- ), 

AUTH. COMPANY REPRESENTATIVE re Wil~ams 

DELIVERY METHOD/ DATE TIME_....___it-.... ~.....,.&1......,J ....... _........,+-'-...,....-+--_...,/)._':}...._'72-..,.C..,J ______________ _ 

CERTIFIED MAIL NUMBER --------7'=--........,,.....::;,._;:.,-_________________ _ 

ADDRESS 46226 NATIONAL ROAD, SAINT C A<WXVIILI 

WV OEP REP. James T. Harvey 

/ · ; / 
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MR-16 

ERIS 

West Virginia Department Of Environmental Protection 

MR-16 VIOLATION FOLLOW-UP INSPECTION REPORT 

Rec'tt'!~d ~l~c)ronically 
Dept. of M.rt8raPResources 

October 21 , 2019 
PERMIT ORIGINAL INSPECTION ANO VIOLATION DATA Nl!Wf\fl~IYITT(!Jf;!~tflQttiW!ln B rals 

sion NUMBER DATE 1 TIME I FORM# I FACILITY# I ENF STD I ORIGINAL VIOL# omtP r-<.e91a~, ul\ i 

U200707 01,oa12019 I 09:30 I 6 I I 2soo I 6 11,0112019 I 12:00 

PERMITTEE NAME THE MARSHALL COUNTY COAL COMPANY 

Violation is hereby: 0 Terminated D Withdrawn 0 Remains in force as written 0 Show Cause submitted 

0 Extended to 11129/2•) 19 at 12:00 D NOV modified to CO # __ 0 CO modified to NOV# __ 

Action taken to abate: 

Aerial overflight on 10/24 showed significant Qrogress toward comBletion of the road and drainage c2ntrol ~tructures. Com[!an~ 
has submit1ed written regu!:lst for a 30 da~ extension which is being granted. New abatement gate is 11/29/2012-

INSPECTOR'S CIVIL PENALTY ASSESSMENT RECOMMENDATION (check) 

S~riousness: 102030405~60708090100 Negligence: o01020304050607080 

Good Faith: 0010 20 30 40 50 60 7Q 80 Consent Agreement in effect? 0 Yes 0 No 

Comments: 

AUTH. COMPANY REPRESENTATIVE Joe Williams 

11 L / 1:3 DELIVERY METHOD/ DATE TIME e-4)4,, cl d 0 530 
( l 

CERTIFIED MAIL NUMBER 

ADDRESS 46226 NATIONAL ROAD, SAINT CLAIRSVILLE, OH 43950 

WV DEPREP. James T. Parvey ~ .7 / /' 
,..,-----,.., 

fL I 11/4 /,c;-Austin Caperton 
/I, I 

~ ,V ' j/ 

{Secretary, Department of Environmental Protection} '--r,NV DEP Representative] 
I 

I Date 

Names of individuals at informal Conference: 
., I 

/ .__,, 
Results: CO was: I 0 Upheld I D Modified I D Terminated I O Withdrawn 

Comments: 

SUPERVISOR: DATE. TIME: 

COMPANY REPRESENTATIVE: DATE: 
}$;1.11.1 E ~ 2 3 
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APPENDIX F 

TH REA TEN ED AND ENDANGERED SPECIES 
Endangered Species Act of 1973, 16 USC 1531, et seq. 

62 Ill. Adm. Code 1773.15(c)(10) 

The Department reviewed Pennit Application No. 456 for potential effects of coal mmmg 
operations and reclamation activities on federally listed threatened and endangered species. The 
following factors were considered for all species that could potentially be adversely affected: status 
of species in the proposed permit area and adjacent area, site specific resource information, direct 
and indirect effects, and cumulative effects. 

Five primary sources were utilized to identify federally listed threatened and endangered species 
that could potentially be affected by the proposed coal mining operations and reclamation 
activities. These sources include threatened and endangered species review information submitted 
by the applicant, public comments, the U.S. Fish and Wildlife Service (USFWS), the Illinois 
Department of Natural Resources/Division of Real Estate Services and Consultation/Office of 
Realty and Capital Planning (ORCP), and Department records. 

Information Submitted by the Applicant 

The threatened and endangered species review srubmitted by the applicant as a requirement of the 
Department's UCM-1 application addressed state listed species known to occur in Williamson 
County, Franklin County, and applicable adjacent areas using records obtained from the Illinois 
Natural Heritage Database. Records for fourteen state listed threatened or endangered species, the 
barn owl (Tyto alba), the bewick's wren (Th,yomanes bewickii), the ornate box turtle (Terrapene 
ornate), the chuck-will's widow (Caprimulgus carolinensis), the least bittern (lxobrychus exilis), 
the little blue heron (Egretta caerulea), the river coater (Pseudemys c<.mci1111a), the river redhorse 
(Moxostoma carinatum), the yellow-crowned night heron (Nyctanassa violacea), climbing 
milkweed (Mate/ea decipiens), dull meadow beauty (Rhexia mariana), eryngo (Eryngium 
prostratum), false bugbane (Cimicfuga racemose), and green trillium (Trillium viride) were 
deemed by the applicant as possible to occur on the proposed project area. The applicant provided 
Site Specific Resource Information and Protection and Enhancement Plan for each of these 
species. None of these species are currently listed as federally threatened or endangered. 

Information in the permit application indicates that 3.9 acres of known Indiana bat habitat will be 
impacted by the proposed mining activity. Presence of the Indiana bat was documented in a mist 
net survey conducted in 2017, thus a Protection and Enhancement Plan (PEP) was developed for 
the proposed permit area that lies within the 2.5-mile buffer of the documented maternity roost 
tree in accordance with the USFWS revised 2013 edition of the "2009 Range-wide Indiana Bat 
Protection and Enhancement Plan Guidelines" (Guidelines). 
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Information in the pennit application indicates that probable absence of the northern long-eared 
bat cannot be assumed. The project will not impact known northern long-eared bat hibernacula or 
disturb known northern long-eared bat maternity roost trees or trees within a quarter mile of a 
known maternity roost tree. Therefore, the project is consistent with the northern long-eared bat 
Final 4(d) rule (Federal Register, January 2016) and subsequent "no critical habitat" determination 
(Federal Register, April 2016) issued by the USFWS. Although the project is consistent with the 
4(d) rule, the applicant chose to include the northern long-eared bat in the PEP because the species 
will also benefit from the outlined protection and enhancement measures. 

Public Comments 

Public comments were recorded from the requested Public Hearing held on October 23, 2018 and 
written comments submitted to the Department relevant to this application. Comments supplied 
by the public were focused on the effects of allowable discharge into adjacent waterways, which 
is not an approvable action by the Department. The Illinois Environmental Protection Agency 
(IEPA) is the regulatory agency that detennines the effluent concentrations that are allowed to be 
discharged into a water body through its NPDES permitting process. The potential impacts the 
receiving stream, adjacent waterways and water courses further downstream is an issue for the 
IEP A to address through that process. Effects and potential impacts resulting from another 
agency's permitting responsibility is beyond the purview of the Department. Comments received 
by the public are further addressed within Appendix B of this findings document. 

U.S. Fish and Wildlife Service 

The USFWS provided comments on this application in a letter dated September 4, 2018 and follow 
up comments and concurrence in a letter dated October 2, 2019. The USFWS identified three 
federally listed species for the proposed permit area, the endangered Indiana bat, the endangered 
piping plover, and the threatened northern long-cared bat. The USFWS concluded that there is 
"no designated critical habitat in the project area at this time." 

The USFWS stated that "based on the location of the pcnnit area, the Service concurs that the 
proposed project is not likely to adversely affect the piping plover." 

Based on confirmed presence of the Indiana bat, as documented in a mist net survey conducted in 
2017, an Indiana bat PEP was developed for the proposed permit area that lies within the 2.5-mile 
buffer of the documented maternity roost tree. This includes 3.9 acres of known Indiana bat habitat. 
The USFWS stated that "The PEP includes a number of protection and enhancement measures 
including avoidance of the majority of wooded habitat within the pennit area, winter tree clearing 
from November 15 to March 31, tree girdling and bat box installation to provide temporary habitat, 
riparian buffer zone protection, and maintenance of watering areas. The applicant is not proposing 
to replant the forested habitat acres to be disturbed." Upon on pennit modifications supplied by 
the applicant as required by the Department the USFWS stated that "that the Protection and 
Enhancement Plan (PEP) was updated to address long-term habitat replacement requirements for 
the Indiana bat." Based on this information the USFWS indicated that "the Service has determined 
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that the take of3.9 acres of known habitat is not likely to jeopardize the continued existence of the 
Indiana bat." 

The Department completed the USFWS's lnfonnation Planning and Consultation (IPaC) 
Detennination Key: Northern Long-Eared Bat (NLEB) Consultation and 4(d) Rule Consistency, 
which was submitted to the Service via IPaC on July 31, 2019. The USFWS stated that "Based 
upon the IPaC submission, the action is consistent with activities analyzed in the Programmatic 
Biological Opinion on the Final 4(d) Rule for the northern long-eared bat and issuance of the 
verification letter concludes consultation for the northern long-cared hat. This information 
sufficiently addresses our comments regarding the northern long-eared bat." 

Illinois Office of Realty and Capital Planning 

Pursuant 17 Ill. Adm. Code Section 1075 the Department consulted with ORCP (previously the 
Office of Realty and Environmental Planning) via the online EcoCA T (Ecological Compliance 
Assessment Tool) system regarding state listed species within the permit boundary and adjacent 
area. The initial consultation was conducted on December 5, 2018, and a tennination letter was 
provided on December 17, 2018, which concluded that adverse effects to the protected resources 
identified are unlikely. Taking into account the consultation termination issued by ORCP, the 
Department concurs that the operations as approved are unlikely to adversely affect any species 
protected under the Illinois Endangered Species Protection Act (520 ILCS 10/1 et seq.). 

Department Records and Determination 

The Department utilized the Illinois Department of Natural Resources DIRT (Detailed Impact 
Review Tool) mapping system to review whether or not the project Jies within the buffer zone of 
documented occurrences of any state or federally listed threatened or endangered species. 

The applicant submitted the required infonnation to the Department regarding the Indiana bat and 
the northern long-eared bat including summer survey data documenting the presence of the Indiana 
bat, suitable habitat determination, and an Indiana bat PEP. The Department has determined that 
the applicant correctly and diligently followed the protocol specified in the Guidelines (USFWS, 
2013 ); by following these guidelines the applicant is in compliance with the USFWS and Office 
of Surface Mining Reclamation and Enforcement (OSMRE) 1996 Biological Opinion on the 
implementation of the Surface Mining Control and Reclamation Act of 1977 (PL 98-87) with 
regard to assuring compliance with the Endangered Species Act. The Department detennined that 
a PEP was necessary for the known Indiana bat habitat within the proposed permit area that lies 
within the 2.5-mile buffer of the documented maternity roost tree. The applicant documented 
presence of the Indiana bat and followed the Guidelines (USFWS, 2013) to develop the PEP. The 
Department utilized the key to the northern long-eared bat 4(d) rule for federal actions to conclude 
that proposed actions are not prohibited, therefore a PEP for this species was not required, however 
the applicant chose to include the northern long-eared bat in the PEP. 
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The Department considered site specific resource information, information provided by the 
applicant, concurrence by the USFWS that adverse effects to federally listed species are not likely, 
tennination of the ORCP Section 1075 consultation, and Department records. The Department 
has dctennincd the proposed mining operations and reclamation activities will not affect the 
continued existence of threatened or endangered species or result in destruction or adverse 
modification of their critical habitats, as detennined under the Endangered Species Act of 1973 
(16 USC 1531 et seq.). 

Status of Potentially Adversely Affected Species 

Indiana bat 

The Guidelines (USFWS, 2013) specify the necessity to consider whether known or suitable winter 
habitat (hibemacula) and/or suitable swnmer habitat (maternity roosting.lfeeding) and/or swanning 
habitat (mating behavioriassessment of hibemacula suitability (Van Schaik, 2015)) of the 
endangered Indiana bat are located within the proposed permit area. Winter hibernation habitat 
for the species includes caves, abandoned underground mine workings, and railroad tunnels. 
Summer maternity roosting habitat includes trees or snags greater than or equal to 5 inches 
diameter at breast height (dbh) with exfoliating bark (USFWS, 2013) under which female bats, 
usually numbering less than I 00 individuals, roost (Menzel, et al 2001 ). Suitable swarming habitat 
consists of forested areas with the described trees that are located within a IO mile radius of any 
potential hibemacula (USFWS, 2013 ). 

A major cause of the decline of the Indiana bat is associated with impediments to functioning 
hibemacula including blocked cave entrances, improper bat gate designs which may impede bat 
flight into caves or impede proper air flow through caves (USFWS, 1999 and Federal Register, 
2007). Arousal following human disturbance to hibernating bats can lead to premature emergence 
from hibemacula, decreased body condition, and decreased survival (Menzel, et al 2001 ). 
Additional causes of decline in the species can be attributed to disturbances or removal of active 
maternity roost trees and loss of critical habitat. More recently, White Nose Syndrome (WNS) has 
been identified as having a negative effect on Indiana bat populations. 

The range of the Indiana bat covers most of the eastern half of the United States with the majority 
of roosting colonies in Indiana, Kentucky, and Missouri (USFWS, 2014). For the Indiana bat, 
recent population data comparing 1997 estimates with historic levels indicate that the range wide 
population is less than half of historical levels. Indiana bats have declined significantly in some 
states including Kentucky and Missouri, but have increased in some states, most notably Indiana. 
Population estimates show an increase of about 30% in Illinois from historical levels to the present 
(Clawson 2002, Clawson 2004). In 2012 the Service reported an increase in Indiana bats in Illinois 
from 21,677 in 2001 to 55,956 in 201 l. 

Northern long-eared bat 
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Suitable winter habitat for this species includes caves and underground mines with high humidity, 
no air currents, and a constant temperature range (USFWS, 2015). The USFWS indicated in the 
Federal Register {April 2016) that a critical habitat designation is not necessary for this species, 
however Appendix H (USFWS, 2014) does define suitable summer roosting habitat as any forested 
area or isolated live tree or snag that is "2:: 3 inches dbh with exfoliating bark, cracks, crevices, 
and/or cavities". Suitable swanning habitat is typically within 5 miles of a known or potential 
hibernaculum and can include linear features such as fence rows, riparian buffers, or other travel 
corridors (USFWS, 2014). 

The USFWS indicates that because the above described roosting habitat for the northern long
eared bat is not limited, habitat loss is not a significant threat to the species. The Final 4(d) Rule 
(Federal Register, January 2016) prevents "take" during sensitive life stages and prohibits 
incidental take where WNS occurs under these circumstances: if the take occurs within a 
hibernaculum, if the take occurs from tree removal within 0.25 miles of a known hibemaculum, or 
if the take occurs from the removal of a known/occupied maternity roost tree or tree within t 50 
foot radius of the maternity tree between June pt and July 3 P1. 

The range of the northern long-eared bat in the United States extends across 3 7 states in the eastern 
and north-central areas of the country, including lllinois (Federal Register, 2015 and USFWS, 
2015). A contributing factor to the overall decline of the species is WNS, a fungal disease affecting 
hibernating bats with widespread mortality (USGS, 2015). First observed in New York in 2006, 
WNS has rapidly spr~ad throughout the Northeast and Midwest; northern long-eared bat 
populations have been reduced by 99% in parts of its range (USFWS, 2015). The first documented 
observance of WNS in Illinois affecting a northern long-cared bat occurred in LaSalle County in 
2013; WNS has since been documented in at least ten additional Illinois counties (IDNR, 2015). 
The Federal Register Final Rule (2015) listing the species as federally threatened indicates that 
"overall, summer surveys from Illinois have not documented a decline due to WNS to date". 

Site Specific Resource Information 

A survey was conducted to assess the presence or absence of the Indiana bat and northern long
eared bat within the proposed pennit area. The survey was conducted by a qualified wildlife 
biologist from May 18, 2017 through May 25, 2017 with tracking persisting through July l, 2017. 
The survey was conducted in accordance with the USFWS's 2107 Range-Wide Indiana Bat 
Summer Survey Guidelines (USFWS 20 t 7). During this survey, one pre!:,l'Jlant/female Indiana bat 
was captured and tracked to a roost north of the proposed permit area, thus identifying a 2.5-mile 
protective buffer around the documented maternity roost tree in accordance with the USFWS 
Guidelines. The Department detennined that a PEP was necessary for the 3.9 acres of known 
Indiana bat habitat within the proposed permit area that lies within the 2.5-mile buffer. The survey 
confinned that the Indiana bat is present in the proposed permit area and will be adversely affected 
and possibly "taken" as defined in the Endangered Species Act; federal guidelines requires the 
applicant to obtain Incidental Take authorization for the 3.9 acres of known Indiana bat habitat 
within the proposed permit. 
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Infonnation in the pennit application indicates that no northern long-eared bats were captured 
during this survey, but probable absence of the northern long•eared bat cannot be assumed. 
Furthermore, no known caves or underground openings where northern long-cared bats hibernate 
or could potentially hibernate exist within the pcnnit area. No known/occupied maternity roost 
tree data is known near the project area for the northern long.eared bat. The Department utilized 
the key to the northern long-eared bat 4(d) rule for federal actions to conclude that proposed actions 
are not prohibited. 

Direct and Indirect Effects 

Take of an Indiana bat and/or a northern long-eared bat is a possible consequence of the proposed 
mining operations and associated activities. Take could result from killing or injuring bats if roost 
trees were knocked down while occupied by vulnerable females and/or young; in areas identified 
as known habitat the applicant has committed to honor a "no cut" period during the time of year 
bats could be present in trees to minimize the likelihood of such take. Removal of feeding habitat, 
even if done when the bats are not present, could have indirect effects on the species until this 
feeding habitat can be restored. The applicant has proposed to replace the required 70% of pre
mining known habitat that is removed during the course of proposed mining operation and 
associated activities. Emphasis will be placed on planting tree species that are recommended in 
the Guidelines (USFWS, 2013) for the benefits they provide to threatened and endangered bat 
species. Habitat modifications resulting from clearing trees in general could also be interpreted as 
take under the Endangered Species Act {Romanik, 20 IO); the applicant has requested an Incidental 
Take authorization to account for this broader definition of take. Incidental Take authorization for 
the Indiana bat is hereby granted under the authority of the 1996 Biological Opinion issued by the 
USFWS to OSMRE (USFWS 1996). In addition, the Department has determined that this project 
may affect the northern long-eared bat, but that any resulting Incidental Take is not prohibited by 
the Final 4(d) rule. Therefore this project is consistent with the USFWS January 2016 
Programmatic Biological Opinion on the Final 4(d) rule. The Department and the applicant are in 
compliance with Section 7 of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 
et seq.). 

The applicant has committed to the following measures to be implemented within the identified 
known habitat which should serve to minimize disturbances and adverse impacts to Indiana bats 
and northern long-eared bats: • 

1. The applicant will limit tree clearing to October 15 through March 31 of any calendar year to 
avoid take of a female and/ or young Indiana bat or northern long-eared bat. 

2. The applicant will provide short-term roosting habitat by girdling 24 trees adjacent to the project 
area as described in the Indiana bat and northern long-eared bat PEP. 

3. The applicant will provide long term habitat replacement by restoring 70% of the known habitat 
with woody species known to be beneficial to threatened and endangered bat species as described 
in the reclamation plan and northern long,eared bat PEP. 
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4. The applicant will utilize herbaceous ground cover species as described in the Indiana bat PEP 
that will provide cover and resources for wildlife, reduce competition for tree seedlings/saplings. 
and provide soil stability and erosion controJ. 

Cumulative Effects 

Cumulative effects under the Endangered Species Act are defined at 50 CFR Section 402.02 which 
states "Cumulative effects are those effects of future state, or private activities, not involving 
federal activities, that are reasonably certain to occur within the action area of the federal action 
subject to consultation." In the case of a mining pennit being issued by the State of U1inois to a 
private company to develop a privately owned coal reserve, there is no federal action subject to 
consultation. Therefore, there are no cumulative effects to consider as that tenn is defined under 
Section 402.02. The Department nevertheless has considered other future state, county, township 
and private activities that arc reasonably certain to occur within the adjacent land area. Adjacent 
and nearby land consists of active coal mining operations, agricultural crop land, scattered 
residential areas, county roads, small lakes, streams, and forested areas. Most of the adjacent 
acreage is owned and managed by private entities other than the active underground mining 
operations which arc currently owned by pcrmittee. In regards to adjacent and nearby land 
holdings, the Department has no reason to believe that detrimental cumulative effects to any 
threatened or endangered bat species would result from state, county, township, and/or private land 
management practices or activities. If the applicant chooses to submit a new application to the 
Department for surface effects on nearby lands that contain streams or forested acres, then new 
threatened and endangered species reviews and PEPs will be required. The Department is not 
aware of any state, county, township or private activities that would reasonably be certain to occur 
in the area adjacent or close to the proposed permit area that would adversely affect any threatened 
or endangered bat species. 

Summary 

The Department considered the status of the federally endangered Indiana bat and the federally 
threatened northern long-cared bat, both with the potential to be adversely impacted by the 
proposed mining operations and associated activities. Although overall populations continue to 
decline, the Indiana bat population in lllinois is stable or increasing (Clawson, 2004 and USFWS, 
2011 ). Northern long-eared bat population data in the Midwest is limited, however estimates 
indicate possibly as many as four million northern long-eared bats in 6 states of the Midwest; 21 
hibernacula have been documented in Illinois, mostly from the southern region (Federal Register, 
2015). 

The Department has considered site specific resource infonnation; a survey confinned that the 
Indiana bat is present in the proposed permit area and will be adversely affected and possibly 
"taken" as defined in the Endangered Species Act; federal guidelines requires the applicant to 
obtain Incidental Take authorization for the 3.9 acres of known Indiana bat habitat within the 
proposed permit. The USFWS determined that the take of 3.9 acres of known habitat is not likely 
to jeopardize the continued existence of the Indiana bat. No northern long-eared bats were captured 
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during survey efforts, but probable·absence of the northern long-eared bat could not be assumed. 
The Department utilized the key to the northern long-eared bat 4(d) rule for federal actions to 
conclude that proposed actions are not prohibited. 

The Department considered direct and indirect effects of proposed operations on the Indiana bat 
and northern long-eared bat; the most significant threat to these species from mining operations 
and associated activities is take due to disturbance of an occupied maternity roost tree. The 
applicant has committed to honor a "no-cut" restriction period within the areas identified as known 
habitat to prevent the possibility of this type of take. Removal of trees may also affect feeding 
habitat; the best technology currently available for replacement of feeding habitat includes planting 
trees during reclamation. The applicant has committed to this post-mining reclamation activity 
along with other provision set forth in the Indiana bat PEP. 

The Department has considered cumulative effects as defined under 50 CFR 402.02 and has 
considered future state and private activities reasonably certain to occur in the adjacent area and is 
not aware of any such activities which could adversely affect the Indiana bat or the northern long
eared bat. 

Conclusion 

Pursuant to Section 1817 .97(a), the applicant has proposed to minimize disturbances and adverse 
impacts to the Indiana bat and the northern long-eared bat by implementing measures described 
above, while using the best technology currently available. Following these measures will 
minimize and appropriately mitigate adverse impacts to the Indiana bat and northern long-eared 
bat. Incidental Take for the Indiana bat is authorized by the Department via this permitting action 
and the Department has determined that any Incidental Take of the northern long-eared bat is not 
prohibited by the Final 4(d) Rule. 

The Incidental Take as authorized is a take provided for by the Endangered Species Act of 1973 
( 16 USC 1531 et seq.) and is not a violation of this Act. Except as specifically authorized, no other 
take of a federally listed species is allowed; the applicant remains subject to the prohibitions found 
at Section l 817.97(d) of taking a federally listed species protected under the Endangered Species 
Act. Unauthorized take is a violation of Section 1817 .97(d); in addition, failure of the applicant 
to implement the measures specified in the approved plan as part of this permit will subject the 
applicant to enforcement measures under Sections 1773. l 7(h ), 1817 .97(a), and in the case of a 
take in violation of the Endangered Species Act, Section l8 l 7.97(d). 

After having considered the status of the Indiana bat and northern long-eared bat, site specific 
resource information, direct and indirect effects, and cumulative effects, and in the context of the 
applicant's commitments for measures to minimize and mitigate disturbances and adverse impacts 
to the Indiana bat and northern long-eared bat and conditions imposed by the Department, the 
Department finds that the operation will not affect the continued existence of endangered or 
threatened species or result in destruction or adverse modification of their critical habitats, as 
determined under the Endangered Species Act of 1973 ( 16 USC 1531 et seq.). 
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APPENDIXG 

FfNDINGS ON THE OPERA TOR'S TECHNOLOGICAL CAPABILITY 
TO RESTORE PRIME FARMLAND 

The original permit application and subsequent modification of the application addressed the 
requirements of Section 1785.17. Pursuant to Section l 785.17(c), the applicant submitted detailed 
plans for the mining and restoration of the prime fannlands affected by surface mining 
activities. 

l 785. l 7(c){l): The applicant has submitted a soil survey of the pennit area which meets the 
standards of the National Cooperative Soil Survey. Itemized prime farmland soil map units and 
soil descriptions can be obtained from the Custom Soil Survey Report provided in the application. 
Additional reference documents include the NRCS Web Soil Survey and the University of Illinois 
Agricultural Experiment Station - Bulletin 811, which were used as references to evaluate the pre
mining data. 

1785.17(c)(2): The proposed method and type of equipment to be used for removal, storage, and 
replacement of the soils were described pursuant to Sections 1823.12 and 1823.14. The A, Band 
C horizons will be removed by conventional equipment used for pipeline installation. Replacement 
will be with the same equipment. 

1785. l 7(c)(2): Soil will be temporarily stockpiled adjacent to the excavation; plans for identifying 
the prime soils and plans for soil stabilization before redistribution were submitted in conformance 
with 1823.13. Stockpile stabilization will occur by establishment of a vegetative cover and mulch, 
if necessary; these measures will minimize erosion. 

I 785. l 7(c)(3): Documents were reviewed supporting the use of B/C horizon mixtures in place of 
the original B horizon. This information supports the belief that the proposed methods of 
reclamation will achieve, within a reasonable time, equivalent or higher levels of yield than those 
of non-mined prime fannland in the surrounding area. 

McConnack, Donald, 1974 "Soil Reconstruction: For the Best Results After Mining" Proc. 
Second Res. and Appl. Tech. Syrop. on Mined Land Reel., NCA, Louisville, KY, October 
22-24, 1974. 

Snarski, R. R., J. B. Fehrenbacher, 1. Jansen, 1981, "Physical and Chemical Characteristics 
of Pre-mine Soils and Post-mine Soil Mixtures in Illinois", SSSA Jour., V45:806-812. 

McSweeny, I. Jansen and W. S. Dancer, 1981, "Subsurface Horizon Blending: An 
Alternative Strategy to B Horizon Replacement for Construction of Post-Mine Soils", 
SSSA, Jour., V45:784-799. 
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Jansen, Ivan, 1981. "Reconstruction Soils After Surface Mining of Prime Agricultural 
Land", Mining Eng., March SME Rpt.78-F-375. 

Mcsweeny, I. Jansen, 1984. "Soil Structure and Associated Rooting Behavior m 
Minesoils", SSSA Jour 48:607-612. 

Christ, Richard, 1980, "The Effect of Soil from B and C Horizons on Yield Potential of 
Soybeans", Unpublished Thesis, Dept. of Plant and Soil Sci., Southern I11. Univ. 
Carbondale, IL 

Spindler, D. and J. Bauer, 1986 Prime Farmland Restoration Plans - Planning and 
Information Needs" Proc. Nat. Assoc. State Land Reel., Sept 1986, Columbia, S.C. 

In addition to relying on the above data, the Department has relied on the expertise of its Land 
Reclamation Division and the fact that thousands of acres of prime fannland and high capability 
land have met the cropland productivity performance standards using a 8/C soil horizon mix. 
Pipeline and drainage tile installation type activities have a minimum impact on farmland due to 
the small area of disturbance. The applicant will be following the lllinois Department of 
Agriculture guidelines for pipeline installation. Based on this evidence, the Department considers 
it quite probable that the applicant will meet bond release requirements on the prime farmland 
areas which will be mined and reclaimed. 

1785.17(c){4): Due to the narrow size of the individual fields, yield data was not available for the 
fields within the pennit area. The operator will be required to lime and fertilize the reclaimed 
prime farmland and cropland fields as needed to bring them to levels required under an optimum 
level of management. In addition, to satisfy the requirements of Section 1785.17( c)( 4), the 
Department consulted the productivity indexes for each of the soil types on the permit area in 
"Optimum Crop Productivity Ratings for Illinois Soil", University of Illinois, Bulletin 81 l. 

The Department has determined the soil productivity after mining will be returned to equivalent 
levels of yield as non-mined prime fannlands of the same soil type in the surrounding area under 
equivalent management practices, as discussed hereafter. 

The Federal Act specifically requires in Section 510(d)(l) that two findings be made by the 
Regulatory Authority in granting a pennit to mine on prime farmland; the Department regulations 
at Section 1785.17 also require a prime farmland finding. Section 510( d)( 1) states: 

"In addition to finding the application in compliance with subsection (6) of this section, if 
the area proposed to be mined contains prime farmland pursuant to Section 507(b )( 16), the 
Regulatory Authority shall, after consultation with the Secretary of Agriculture, and 
pursuant to regulations issued hereunder by the Secretary of Interior with the concurrence 
of the Secretary of Agriculture, grant a permit to mine on prime farmland if the Regulatory 
Authority finds in writing that the operator has the technological capability to restore such 
mined area, within a reasonable time, to equivalent or higher levels of yield as non-mined 
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prime farmland in the surrounding area under equivalent levels of management and can 
meet the soil reconstruction standards in Section 515(b)(7). Except for compliance with 
subsection (b ), requirements of this paragraph (I) shall apply to all pennits issued after the 
date of enactment of this Act." 

The first requirement concerns the operator's technological capability to restore the mined area, 
within a reasonable time, to equivalent or higher levels of yield as non-mined farmland in the 
surrounding area under equivalent levels of management. The Department, or the Regulatory 
Authority has reviewed other data not submitted by the operator which supports the Regulatory 
Authority's finding: 

Dancer, W. S. and I. Jansen. 1981 "Greenhouse evaluation of solum and substratum 
materials in the southern Illinois coal field: I Forage crops", Jour. Environ. Qual. 
10:396-400. 

Powell, J., et al., 1985, "Reclamation of Prime Farmland in Kentucky", Pres Nat. Mtg. of 
Am. Soc. Surf. Min. and Reel. Oct, Denver, Co. 

Spindler, Dean, 1981, "Three Case Studies on Rowcrop Production on Mined Land" 
prepared for the Symposiwn on Surface Mining Hydrology, Sedimentation and 
Reclamation, University of Kentucky, Lexington, KY, December 7-11. 

The Regulatory Authority has also reviewed the information from its testing program that 
thousands of acres of prime farmland and high capability land have met the cropland productivity 
performance standards. These documents are available for inspection at the Land Reclamation 
Division Office in Springfield. 

The second requirement of Section 510( d)( I) concerns soil reconstruction standards in Section 
5 t 5(b )(7). The Regulatory Authority has reviewed the application concerning the operator's plan 
to comply with these requirements and find it complies with Section 51 S(b )(7) of the Federal Act 
and Sections 1785.17 and 1823 of the Department's regulations. In addition, the Regulatory 
Authority has considered the method and equipment to be utilized and has found that the planned 
method is appropriate to successfully comply with the requirements of 5 l0(d)(l) and Section 1823 
of the Department's regulations. 

l 785. l 7{d): The Regulatory Authority has consulted with the USDA, Natural Resource 
Conservation Service (NRCS), designated representative of the Secretary of A!:,rriculture. The 
Department's consideration of the NRCS comments are addressed in Appendix B. 

l 785. l 7(e){ l): The approved post-mine land use of the reclaimed prime farmlands will be 
cropland. 

l 785. l 7(e)(2): The Department has considered the comments of the representative of the U.S. 
Secretary of Agriculture (NRCS). 
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l 785. l 7(e}(3): As previously discussed, the Department believes the applicant has the 
technological capability to restore prime fannland, within a reasonable time, to equivalent or 
higher levels of yields as non-mined prime fannland. 

l 785. l 7(e)( 4): The special requirements for prime farmland restoration of Section 1823 have been 
addressed below in accordance with Section 1785.17( e)( 4). Some of the subsections in Section 
1823 have been previously addressed by Section 1785.17 discussions. Only those items not 
previously discussed will be below. 

1823.14(a)(l): The minimum depth of the reconstructed prime fannland soil will be 60 inches. 

1823.14(a)(2): This section is applicable to the Ava series. The proposed B/C mix for root media 
will meet or exceed high capability standards. 

1823.14(b): Topsoil will be replaced to its premining thickness after the root medium replacement 
and the area is returned to final grade. 

1823.14(c): Compaction will be minimized by handling the soil during dry weather and/or the 
Department will require a compaction alleviation plan if it is determined that excessive compaction 
is causing low yields. 

1823.14 (d): The pennittee will be excavating the B and C horizons immediately underneath the 
B horizons as part of the pipeline trenching. Pipeline and drainage tile installation type activities 
have a minimum impact on fannland due to the small area of disturbance. The applicant will be 
following the Illinois Department of Agriculture guidelines for pipeline installation. The subsoil 
will be returned to its required thickness. 

1823.14 (e): The original A horizon will be replaced. The operator has proposed multiple soil 
series sources of supplemental topsoil material in the proposed pcnnit area. The department has 
limited that substitute material to the Rend, Bluford, Hickory-Kell, Okaw, Belknap and Orthent 
soil series where the subsoil texture is a silt loam. In addition, the pH, phosphorus, and potassium 
of the borrow materials shall be fertilized with rates to achieve a pH of 6.5, and phosphorus and 
potassium levels of 50 ponds/acre and 260 pounds/acre, respectively. Please see Part IV Condition 
No. M. Topsoil will be returned to the required thickness and suitably protected from erosion. 

I 823.14(f): The applicant has made a commitm~nt for fertilization based on soil tests. 

1823.15: The applicant will comply with the seeding and mulching requirements pursuant to 
Sections 1823.15, 1816.113 and 1816.114. 

In making this finding, the Regulatory Authority has relied on available data and opinions of 
experts, as found relevant to this application. In addition, the Regulatory Authority has relied on 
the expert technical opinion of its staff. Such reliance was intended by Congress as is apparent in 
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the legislative history of the Federal Act. At page 105 of the House Conference Report No. 95-493, 
the Conferees state: 

"It is the intention of the Conferees that the written finding that the regulatory authority is 
required to make before a pennit is granted to mine on prime fannland can be based in part 
on the expert opinion of the regulatory authority, the operator has the technological 
capability to perform the soil reconstruction standards of Section 51 S(b )(7) and the 
performance of those standards will result in the restoration of the mined area to equivalent 
or higher levels of agricultural yield as non-mined prime farmland in the surrounding area 
under equivalent levels of management. This does not mean that mining and restoration 
must have taken place in the surrounding area, but simply that the operator can show by 
agricultural school studies, or other data for comparable areas that equivalent yields can be 
obtained after mining." 

This finding is based on significant and substantial evidence and is in keeping with the standards 
for prime farmland review approved by the Office of Surface Mining. (See letter from Acting 
Director Reeves to Illinois Director Evilsizer, dated April 7, 1980, which is incorporated by 
reference.) 

This finding is based solely upon characteristics peculiar to this particular operator and the prime 
farmland soil types involved. 

All materials supporting this finding are a part of the public record and arc hereby incorporated by 
reference. 

Based upon the foregoing analysis of the probable impact of the proposed operations and a review 
of the application and lnteragency and public comments thereon, the Department finds that there 
is a reasonable basis on which to issue the permit as requested by the applicant. 

Enter on behalf of the Illinois Department of Natural Resources, Office of Mines and Minerals, 
Land Reclamation Division, as the Regulatory Authority. 
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Section 1: 8-K (8-K) 
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SECURITIES AND EXCHANGE COMMISSION 
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Item 1.01 Entry into a Material Definitive Agreement. 

As previously disclosed, on December 13, 20 I 9, Foresight Energy LLC and Foresight Energy Finance Corporation (wholly owned subsidiaries of 
Foresight Energy LP (the "Partnership")) (together, the "!llllm") solicited the consent of the holders (the "Holders") (such solicitation, the 
"Consent Solicitation") of the Issuers' l 1.50% Second Lien Senior Secured Notes due 2023 (the "Notes") to amend (such amendments, the 
"Amendments") the indenture governing the Notes (as amended, supplemented or otherwise modified from time to time, the "Indenture"), as more 
fully described below. The Consent Solicitation expired at 5:00 p.m., New York City time, on December 19, 2019 (the "Expiration Time"). 

As of the Expiration Time, the Issuers had received consents to the Amendments from Holders of at least a majority in aggregate principal amount 
of the outstanding Notes not owned by the Issuers or their affiliates. As a result, on December 19, 2019, the Issuers, the guarantors party thereto 
and Wilmington Trust, National Association, the trustee (the "Trustee") for the Notes, entered into a second supplemental indenture (the "Second 
Supplemental Indenture") providing for the Amendments to the Indenture. 

The Amendments (i) amend Section 6.0l(b) of the Indenture to extend the grace period for payment of interest due on the Notes from 90 days to 
150 days and (ii) amend Section 4.03 of the Indenture to eliminate the requirement that the Issuers periodically hold a publicly accessible 
conference call to discuss the Issuers' financial information for the relevant fiscal period. 
The Partnership continues to engage in discussions with its creditor constituencies and explore potential restructuring alternatives. 

The foregoing descriptions of the Amendments, the Second Supplemental Indenture and the Indenture are qualified in their entirety by reference 
to the full text of the Second Supplemental Indenture, the First Supplemental Indenture dated as of October 30, 2019 and the Indenture, each of 
which is incorporated herein by reference to Exhibit 4.1, Exhibit 4.2 and Exhibit 4.3 to this Current Report on Forrn 8-K, respectively. 

Item 3.03 Material Modification to Rights of Security Holders. 

The disclosure set forth in Item 1.01 of this Current Report on Fonn 8-K is incorporated into this item by reference. 

CAUTIONARY STATEMENT REGARDING FORWARD-LOOKING STATEME~TS 

Certain statements and information in this Current Report on Form 8-K and certain oral statements made by our representatives from time to time 
may constitute "forward-looking statements." The words "propose," "believe," "expect," "anticipate," "plan," "intend," "foresee," "outlook," 
"estimate," "potential." "continues," "may," "will," "seek," "approximately," "predict," "anticipate," "should," "would," "could" or other similar 
expressions are intended to identify forward-looking statements, which are generally not historical in nature. Forward-looking statements also 
include statements about our liquidity, our capital structure and expected results of operations. These forward-looking statements are based on 
the Partnership's current expectations and beliefs concerning future developments and their potential effect on us. While management believes 
that these forward-looking statements are reasonable as and when made, there can be no assurance that the future developments affecting us will 
be those that we anticipate. 

We continue to experience substantial financial, business, operational and reputational risks that threaten our ability to continue as a going 
concern and could materially affect our present expectations and projections. For additional information regarding known material factors that 
could cause our actual results to differ from those contained in or implied by forward-looking statements, please see the section entitled "Risk 
Factors" rn the Partnership's Annual Report on Form 10-K for the year ended December 31, 2018, filed with the Securities and Exchange 
Commission on February 27, 2019 and subsequent Quarterly Reports on Form 10-Q. 

You arc cautioned not to place undue reliance on forward-looking statements, which are made only as of the date hereof. We undertake no 
obligation to publicly update or revise any forward-looking statements after the date they are made, whether as a result of new information, future 
events or otherwise, except as required by law. 
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Item ().01 

( d) Exhibits 

Exhibit No. 

4.1 

4.2 

4.3 

Financial Statements and Exhibits. 

Exhibit Descriplion 

Second Supplemental Indenture. dated as of December 19. 2019 {to the Indenture dated as of March 28.2017}. by and among 
Foresight Energy LLC, Foresight Energy Finance Corporation. the guarantors party thereto and Wilmington Trust, National 
Association, as trustee. 

First Supplemental Indenture. dated as of October 30.2019 {to the Indenture dated as of March 28. 20 I 7). by and among 
Foresight Energy LLC, Foresight Energy Finance Corporation. the guarantors partv thereto and Wihnjngton Trust. National 
Association. as trustee {incorporated herein by reference to Exhibit 4.1 to FELP's Current Report on Form 8-K, filed with the SEC 
on October 31, 2019}. 

Indenture, dated as of March 28 2017, by and among Foresight Energy Ll C Foresight Ener0 y Finance Corporation. the 
guarantors party thereto and W j)m ington Trust, National Association as trustee {incorporated herein by reference to Exhibit 4.1 
to FELP's Current Report on Form 8-K, filed with the SEC on April 3, 2017). 
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SIGNATURES 

Pursuant to the requirements of the Securities Exchange Act of 1934, the registrant has duly caused this report to be signed on its behalf by 
the undersigned, hereunto duly authorized. 

Foresight Energy LP 

By: Foresight Energy GP LLC 
its general partner 

By: Isl Robert D. Moore 
Robert D. Moore 
Chairman of the Board, President and 
Chief Executive Officer 

Date: December 20, 2019 

(Back To Top) 
4 

Section 2: EX-4.1 (EX-4.1) 

EXHIBIT 4.1 
SECOND SUPPLEMENTAL INDENTURE 

SECOND SUPPLEMENTAL INDENTURE to the Indenture (as defined below) (the "Supplemental 
Indenture"), dated as of December 19, 2019, is made by and among Foresight Energy LLC, a Delaware limited liability 
company (the "Company"), Foresight Energy Finance Corporation, a Delaware corporation ("Co-Issuer, and together with the 
Company, the "Issuers"), the guarantors party hereto (the "Guarantors") and Wilmington Trust, National Association, as trustee 
(in such capacity, the "Trustee"), and amends the Indenture, dated as of March 28, 2017, among the Issuers, the Guarantors and 
the Trustee, as amended by the First Supplemental Indenture, dated as of October 30, 2019 (as further amended and 
supplemented from time to time, the "Indenture"). 

RECITALS: 

WHEREAS, pursuant to the Indenture, the Issuers have issued $425,000,000 in aggregate principal amount of 
11.50% Second Lien Senior Secured Notes due 2023 (the "Notes"); 

WHEREAS, the Issuers have requested consents of the Holders of the Notes to amend the tenns of the Indenture as 
set forth in Article I herein (the "Proposed Amendments"); 

WHEREAS, pursuant to Section 9.02 of the Indenture, the written consent of Holders of at least a majority in 
aggregate principal amount of the outstanding Notes (the "Requisite Consents") is sufficient to adopt the Proposed Amendments 
set forth in Article I; 

WHEREAS, the holders of at least a majority in aggregate principal amount of the Notes outstanding (which excludes 
any Notes owned by the Issuers or their affiliates) have validly tendered consents and not validly withdrawn their consents to the 
adoption of the Proposed Amendments effected by this Supplemental Indenture in accordance with the provisions of the 
Indenture; 

WHEREAS, having received the Requisite Consents for all of the Proposed Amendments, the Issuers and the 
Guarantors desire to amend the Indenture as provided herein; 

WHEREAS, the Issuers have delivered to the Trustee, pursuant to Section 9.02 of the Indenture, an Officer's 
Certificate stating that the Issuers have received the Requisite Consents, and have provided certification of such receipt to the 
Trustee; · 
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WHEREAS, the Issuers have also delivered to the Trustee, pursuant to Sections 7.02(b), 9.02 and 9.05 of the 
Indenture, (i) a resolution of the Board of Directors of the Company authorizing the execution of this Supplemental Indenture, and 
(ii) an Officer's Certificate and an Opinion of Counsel, each stating that the execution of this Supplemental Indenture is authorized 
or permitted by the Indenture and that all conditions precedent to the execution and delivery of this Supplemental Indenture have 
been satisfied; and 
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WHEREAS, all other conditions and requirements necessary to make this Supplemental Indenture a valid, binding and 
legal instrument enforceable in accordance with its terms have been performed and fulfilled by the parties hereto, and the 
execution and delivery thereof have been in all respects duly authorized by the parties hereto. 

NOW, THEREFORE, in consideration of the foregoing and for other good and valuable consideration, the receipt 
and sufficiency of which are hereby acknowledged, the parties mutually covenant and agree for the equal and ratable benefit of the 
Holders of the Notes as follows: 

ARTICLE I 
AMENDMENTS 

Section 1.01. Amendments to Indenture. 

(i) Section 6.0l(b) of the Indenture is hereby amended and restated in its entirety to read as follows: 

"(b) the Issuers default in the payment of interest on any Note when the same becomes due and payable, 
and the default continues for a period of 150 days;" 

(ii) Section 4.03(d) of the Indenture is hereby deleted and amended and restated to read in its entirety as set forth 
below: 

"(d) [Intentionally omitted)." 
(iii) Section 4.03(e) of the Indenture is hereby amended to delete the reference to", and a publicly accessible 

quarterly conference call of such Parent". 

(iv) The first sentence of Section 4.03(t) of the Indenture is hereby amended to (i) add the word ••and" immediately 
before the word "furnishes", (ii) delete the reference to ", and holds a publicly accessible quarterly conference 
call" and (iii) replace the reference to ''Sections 4.03(a) and (d)" with "Section 4.03(a)". 

ARTICLE II 
MISCELLANEOUS 

Section 2.01. Effectiveness. This Supplemental Indenture shall become effective upon the execution and delivery of 
the Supplemental Indenture by the parties hereto. 

Section 2.02. Confirmation. Except as expressly amended hereby, the Indenture is in all respects ratified and 
confirmed and all the terms, conditions and provisions thereof shall remain in full force and effect. For the avoidance of doubt, this 
Supplemental Indenture shall not impair or affect the contractual right of any Holder of a Note or Notes to receive any principal 
payment or interest payment on such Holder's Note or Notes, on or after the Stated Maturity thereof, or to institute suit for the 
enforcement of any such payment. Upon the execution and 
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delivery of this Supplemental Indenture by the Issuers, the Guarantors and the Trustee, this Supplemental Indenture shall form a 
part of the Indenture for all purposes, and every Holder of Notes heretofore or hereafter authenticated and delivered shall be 
bound hereby. Any and all references to the Indenture, whether within the Indenture or in any notice, certificate or other 
instrument or document, shall be deemed to include a reference to this Supplemental Indenture (whether or not made), unless the 
context shall otherwise require. 

Section 2.03. Counterparts. The parties may sign any nwnber of copies of this Supplemental Indenture. Each signed 
copy shall be an original, but all of them together represent the same agreement. The exchange of copies of this Supplemental 
Indenture and of signature pages by facsimile, .pdf transmission or other electronic means shall constitute effective execution and 
delivery of this Supplemental Indenture for all pwposes. Signatures of the parties hereto transmitted by facsimile or .pdf 
transmission or other electronic means shall be deemed to be their original signatures for all purposes. 

Section 2.04. Capitalized Terms. Capitalized teITI15 used herein without definition shall have the meanings assigned to 
them in the Indenture. 

Section 2.05. GOVERNING LAW. THIS SUPPLEMENT AL INDENTURE SHALL BE GOVERNED BY 
AND CONSTRUED IN ACCORDANCE WITH THE LAWS OF THE STATE OF NEW YORK. 

Section 2.06. Effect of Headings. The section headings herein are for convenience only and shall not affect the 
construction hereof. 

Section 2.07. Acceptance by the Trustee. The Trustee accepts the amendments to the Indenture effected by this 
Supplemental Indenture and agrees to execute the trusts created by the Indenture as hereby amended, but only upon the tenns 
and conditions set forth in the Indenture; provided, however, that to the extent the Requisite Consents of Holders of Notes to any 
amendment effected by or delivered in connection with this Supplemental Indenture are detennined by a court of competent 
jurisdiction to have not been validly obtained in accordance with the Indenture or applicable laws, such amendment shall not be 
deemed to have occurred. 

Section 2.08. Trustee Disclaimer. The recitals contained herein and the statements made in any Officer's Certificate 
shall be taken as the statements of the Issuers, and the Trustee assumes no responsibility for their correctness, and none of the 
recitals contained herein or the statements made in any Officer's Certificate are intended to or shall be construed as statements 
made or agreed to by the Trustee. The Trustee makes no representations as to the validity or sufficiency of this Supplemental 
Indenture or the consequences of any amendment provided herein. 
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IN WITNESS WHEREOF, the parties hereto have caused this Supplemental Indenture to be duly executed and 
attested, all as of the date first above written. 

ISSUERS: 

FORESIGHT ENERGY LLC, as Issuer 

By:/s/ Robert D. Moore 
Name: Robert D. Moore 
Title: President and Chief Executive Officer 

FORESIGHT ENERGY FINANCE CORPORATION, as 
Co-Issuer 

By:/s/ Robert D. Moore 
Name: Robert D. Moore 
Title: President and Chief Executive Officer 

[Signature Page - Second Supplemental Indenture] 
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GUARANTORS: 

ADENA RESOURCES, LLC 
AKIN ENERGY LLC 
AMERICAN CENTURY MINERAL LLC 
AMERICAN CENTURY TRANSPORT LLC 
COAL FIELD CONSTRUCTION COMPANY 

LLC 
COAL FIELD REPAIR SERVICES LLC 
FORESIGHT COAL SALES LLC 
FORESIGHT ENERGY EMPLOYEE SERVICES 

CORPORATION 
FORESIGHT ENERGY LABOR LLC 
FORESIGHT ENERGY SER VICES LLC 
HILLSBORO TRANSPORT LLC 
LD LABOR COMPANY LLC 
LOGAN MINING LLC 
M-CLASS MINING, LLC 
MACH MINING, LLC 
MACOUPIN ENERGY LLC 
MARY AN MINING LLC 
OENEUS LLC D/B/ A SAVA TRAN LLC 
SENECA REBUILD LLC 
SITRANLLC 
SUGAR CAMP ENERGY, LLC 
TANNER ENERGY LLC 
VIKING MINING LLC 
WILLIAMSON ENERGY, LLC 

ByJsl Robert D. Moore 
Name: Robert D. Moore 
Title: President and Chief Executive Officer 

[Signature Page - Second Supplemental Indenture] 
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(Back To Top) 

TRUSTEE: 

WILMINGTON TRUST, NATIONAL ASSOCIATION 

By:/s/ Nedinc P. Sutton 
Name: Ncdinc P. Sutton 
Title: Vice President 

[Signature Page - Second Supplemental Indenture] 
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Coal analysts say bankruptcy filing is 'increasingly 
likely' for Illinois Basin's Foresight Energy 
November 25, 2019 
S&P Global Market Intelligence($): 
One of the few major U.S. coal companies to dodge the bankruptcy court may 
soon need to file for Chapter 11 restructuring if the current market and 
economic forces working against the coal industry persist, according to recent 
securities filings. 
Over the past few weeks, Foresight Energy LP exercised an option to delay a 
$24.4 million interest payment and negotiated the right to skip a publicly 
accessible quarterly call to discuss its third-quarter finances. As management 
of the Illinois Basin coal miner management works to restructure its balance 
sheet, the New York Stock Exchange delisted its stock and Foresight affiliate 
Murray Energy Corp. filed for a bankruptcy reorganization. 
"With a significant debt load and a near-term pricing recovery increasingly 
unlikely, a Chapter 11 bankruptcy filing appears increasingly likely," B. Riley 
FBR analyst Lucas Pipes wrote in a Nov. 14 note. 
While some coal companies struggled to sell assets even through bankruptcy 
auctions, Pipes noted that Foresight still owns some attractive mining assets, 
with its longwall mines capable of producing coal at a lower cost than its peers. 
However, the company has about $1.25 billion in gross debt on its balance 
sheet. 
"The partnership continues to engage in discussions with its creditor 
constituencies and is exploring potential restructuring alternatives," Foresight 
wrote in a Nov. 12 securities filing. "As a result of these discussions and 
potential restructuring efforts, it may be necessary for us to file a voluntary 
petition for relief under Chapter 11 of the United States Bankruptcy Code in 
order to implement a restructuring, or our creditors, under certain 
circumstances, could force us into an involuntary bankruptcy or liquidation." 
Illinois Basin producers turned to a recent boom in export markets to make up 
for a decline in domestic demand, but that demand is retrenching. In the third 
quarter of 2018, Foresight captured $140.8 million in international coal sales. In 
the third quarter of 2019, it reported $34.8 million from export markets, a 75.3% 
decline. Domestic sales fell from $151.2 million to $146. 7 million in the same 
period. 

Source: h ttps :llieef a. orglcoa f-analysts-sa y-bankruptcy-f iling-is-increasingf y-likely-tor-illinois
bas ins-foresight-energy I 
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RECEIVED 
DEt='T. C-F NATUR,\L RESOURCES 

sr:;:;:,:.,c · IELO 

JUL I 8 2018 

C FFICE ,; · \111-lES .'I. bllNERALS 
LANG RE(,L,:,MATION DIVISION 

State of Illinois 
Departme11t of Natural Resources 

Office of Milles a11d Minerals; La11d Reclamatio11 Divisio11 
One Natural Way 

Spri,rgfield, fl 61702 

PERMIT APPLICATION 456 
WATER MANAGEMENT PIPELINE 

VOLUMEIOFll: PARTSI-V 

POND CREEK MINE NO. 1 
WILLIAMSON COUNTY, IL 

Prepared for 
WILLIAMSON ENERGY, LLC 

JOHNSTON CITY, IL 

ALLIANCE PROJECT NO. 817-222-1413 
MAY 2017 

Re-Submitted July 2018 

LI 
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RECEIVED 
DEPT. OF NATURAL RESOURCES 

SPf.UMG .. IELD 

AllianceLI 
Consulting, Inc. 

JUL 1 8 2018 

OFFICE o;-: Ml:.JES I~ MINERALS 
LAND RECLAMATION DIVISION 

Engineers· Constructors· Scientists 

June 21, 20 I 8 

Project No. Bl 7-222-1413 

Mr. Nick San Diego, Supervisor 
IJlinois Department of 
Natural Resources 
Land Reclamation Division 
One Natural Resources Way 
Springfield, IL 62702-1271 

Dear Mr. San Diego: 

Responses to Incomplete Comments 
Permit Application 456 

Williamson Energy, LLC 
Williamson County, Illinois 

On behalf of our client, Williamson Energy LLC, Alliance Consulting, Inc. is submitting a copy 
with originaJ signatures and one duplicate copy to address the Incomplete Comments dated May 
18, 2018 (attached). 

Response to Comment 1 -

Response to Comment 2 -

Response to Comment 3 -

Response to Comment 4 -

Response to Comment 5 -

Response to Comment 6 -

Attachment 1.2.A. has been revised. Acreage has been added to 
the table. 

Parcel 11-32-100-003 has been added to Attachment 1.2.A. 

Boring operations will be conducted outside of the 100 feet road 
right-of-way for aJl road crossings. All references to trenching 
through roads have been removed from the Hydrology-Mining 
Operation Maps (Drawing Nos. Bl 7-222-M13 - Ml6) and Part 
1.12.B.4 has been revised to indicate no roads will be closed. 

Boring operations will be conducted outside of the 100 feet road 
right-of~way for all road crossings. No agreements will be needed 
from the county highway department. 

The public notice has been revised per the comment. 

The narrative for Part 1.12.C.4 has been revised. All references to 
trenching across the roads have been removed. Boring operations 
will be conducted outside the I 00 feet road buffer zones. A 

124 PhilpoU Lane .- Raleigh County Airport Industrial Park f Beaver, WV 25813-9502 ~ TELE (304}255-0491 :-' !'AX (304)255-
4232 
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Mr. Nick San Diego, Supervisor 
IDNR - Land Reclamation Division 
June 21, 2018 
Page2 

Response to Comment 7 -

Response to Comment 8 -

Response to Comment 9 -

variance is requested for construction/installation operations for 
areas adjacent to the public roads. 

Typical cross sections have been included in Attachment IV.7.1. 

All references to "preliminary designs" have been removed. 

Part N.7.l has been revised to address ephemeral streams. 

Response to Comment IO.a. - Refer to the revised Attachment II.8 for the requested 
information. 

Response to Comment 10.b. - Part V.3.B.4 has been revised to include the requested 
infonnation. 

Response to Comment l O.c. - Refer to the revised Attachment 11.8 for the requested 
infonnation. 

Response to Comment 11 - Attachment V.1.D.2.b has been revised to include a pennanent 
wetland vegetation species list and reclamation plan. 

If you have any questions, or require additional information, please contact us. 

Sincerely, 

' . Su 
/ Senior Project M.inager 

SMS:sms 
Enclosures 

FILE: 17222-03 

LI 
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ILLINOIS 

Illinois Department of 
Natural Resources 
One Xatural Rc$our.::es Wa)· Springfield. Jllinois 62702•1271 

NATURAL \\Ww.dnr.illinois.gtw 
.RE.~Q!,J~fE.S 

Carson Pollastro 
Williamson Energy, LLC 
PO Box 99 
Johnston City, IL 62951 

Re: Application No. 456 
Response Dated April 2018 

Dear Mr. Pollastro: 

May 18, 2018 

Bruce Rlluncr. Go,•cmor 

Warne A. Rosenthal. Director 

This letter will serve as notice that the permit application for Pond Creek Mine, submitted in 
response to the Department's incomplete letter dated November 6, 2017. under the Surface Coal 
Mining Land Conservation and Reclamation Act and the promulgated rules and regulations, is !!.Q! 
administratively complete for review. 

The following points must be addressed by the applicant for the Department to continue its review 
process: 

1. Response to Part I.2 and 1.3, property owners and locations, appears to be incomplete. 
Attachment 1.2.B indicates many property owners have Easements with the applicant and 
others do not. The applicant is required to provide land owner waiver docwnents from 
surface property owners for areas the applicant does not control, for inclusion in the 
application for an application to be deemed administratively complete. Additionally, the 
applicant did not provide acreage figures to detennine percentage of 
controlled/uncontrolled property. 

2. One parcel ID No. 11-32-100-003, indicated on Identification of Interest Map 4, shows a 
portion of the proposed boundary from the NW before crossing under Lake Creek Road. 
This property is not listed in Attachment 1.2.B. The applicant shall verify whether this is 
a mapping error or revise/update Attachment I.2.B. 

Additionally, if this parcel is to be included, the applicant shall provide the required 
infonnation indicating right of entry or landowner waiver for inclusion in the application. 
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Carson Pollastro 
Application No. 456 
Response Dated April 2018 
Page2 

., 
-'· The applicant has provided agreements with the local road authorities for operations within 

the road right of ways. The agreements indicate all crossings to be bored under. The 
applicant indicates road crossings will be bored under and trenched through. Road 
agreements provided from Williamson and Franklin County Highway Departments 
indicate operations shall be within the right of way of the roads and do not allow trenching. 
The Hydrology - Mining Operations Maps indicate some areas to be trenched and roads 
closed. This infonnation conflicts with the road authority agreements and shall require 
attention. 

Further, Part L 12.B.4 indicates roads will be closed. Review of the road agreements does 
not indicate the applicant has the authority to close roads. If the applicant is to close roads, 
the public notice must be revised to indicate an approximate time and duration of the 
closure for each road to be closed. 

4. Review of the Ownership Identification Map Drawings M 1, M2, M3 and M4 indicates 
public roads not discussed in the Franklin County Highway Department agreement. The 
applicant needs to clarify the crossings and locations of Horseshoe Road, Deason Road, 
Sandburg Road, Gossage Road Lake Creek Road and Cheatman Road. The Applicant 
needs to verify whether operations for crossing these roads are within each road's right of 
way or within 100 feet of the outside right of way. 

5. The Department found discrepancies in the locations of the following roads: 

The public notice indicates Deason Road is in the NE/4 T7S, R2E, Section 28 and 
SW/4 Sec 27. Review of the map indicates Deason Road runs N/S at the comers; 
Sec28, SE; Sec 27, SW; Sec 34, NW; Sec 33 NE. The applicant will need to revise 
the notice. 

Similarly, Lake Creek Road is along the north border of Sections 32, 31 and 30; and 
south borders of Sections 29 and 30. The public notice states the road is in the NE/4 
of Section 30. 

6. The applicant requests a variance for operations within 100 feet of the right of way of a 
road, in response to Part I.12.C.4. The operations proposed do not allow for a variance. 

7. The applicant failed to provide a cross section depicting stream crossings, as requested per 
Comment 21 of the Incomplete Letter sent by the Department on November 6, 2017. 
Pursuant to 62 ill. Adm. Code l 784.23(b)(6), the applicant shall provide design cross 
sections of the stream crossings proposed for the perennial stream Pond Creek and the 8 
intennittent and the ephemeral streams' crossings. All stream crossings' cross sections 
shall include details, including but not limited to: the depth at which the waterline will be 
buried under the streambed, the watershed area that the stream is draining at the point of 

.... 
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Carson Pollastro 
Application No. 456 
Response Dated April 2018 
Page3 

coristruction, and any protection measures to be used on stream crossings to prevent water 
pollution and damage to public and private property. 

8. The applicant provided preliminary engineering design in response to Part IV.5.C.2 and 
stated that specifics of the waterline hydraulic design such as pipe sizes and location of 
fittings will be provided before the installation of the pipeline. To ensure compliance with 
62 Ill. Adm. Code 1784.30, the applicant shall provide detailed engineering design before 
the application can be deemed approved after technical review. The applicant shall provide 
a schedule with the dates when any detailed design plans for the waterline that are not 
submitted with the general plan will be submitted to the Department. The Department shall 
have approved, in writing, the detailed design plan for the water pipeline before 
construction of the structure begins. 

9. The applicant has supplied a Wetland and Stream Delineation Report as Attachment II.9 
in Part II of the application. The report identified 9 streams categorized as ephemeral to 
be disturbed. The applicant has failed to provide a justification for any stream 
characterized as ephemeral based on Department regulations as requested in Comment 10 
(b.) of the Incomplete Letter sent by the Department on November 6, 2017. Please refer to 
Operator Memorandum No. 2017-06 for further explanation regarding ephemeral stream 
justifications. The names and qualifications of the person(s) making the determination 
shall be supplied. Should any of the streams not meet the criteria of an ephemeral stream 
based on Department regulations, a request to be exempt from the 100 ft. buffer 
requirements should be included. 

10. The application indicates a total of 20.1 acres of Wildlife Woody pre-mining land use and 
the description of this habitat supplied in Part Il(9) of the application includes woody 
species that are suitable summer Indiana bat and northern long-eared bat habitat. The 
applicant shall supply the following information in Part V(3)(B){4} of the application: 

a. The applicant has included the bat survey results as Attachment V .3 .B.4., but has failed 
to update the response to Part V(3)(B)(4) that states the proposed permit area is 
scheduled to be surveyed for threatened and endangered bat species beginning May 17, 
2017. 

b. The applicant has provided an Indiana Bat Protection and Enhancement Plan in Part II 
of the application but failed to include an Incidental Take authorization request for the 
Indiana bat meeting the specifications of the "Range-wide Indiana Bat Protection and 
Enhancement Plan Guidelines" (revised 2013) developed by the U.S. Fish and Wildlife 
Service and the Office of Surface Mining, or justify why an incidental take 
authorization request is not required under those guidelines. If needed, the incidental 
take table provided in the 2013 Guidelines should be included with the PEP. 
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c. The applicant failed to update Part V(3)(B)(4) discussing whether or not the project is 
consistent with the northern long-eared bat Final 4(d) Rule (January 2016). 

11. The applicant has failed to supply a Wildlife Wetland species list or wetland reclamation 
plan, as requested in Comment 12 of the Incomplete Letter sent by the Department on 
November 6, 2017. The applicant has supplied a Wetland and Strean1 Delineation Report 
as Attachment II.9 in Part II of the application. The report delineated 31 wetlands totaling 
approximately 6.73 acres to be disturbed. Upon review, Attachment V.I.D.2.b does not 
include a Wildlife Wetland species list or reclamation plan. The applicant shall provide 
measw-es to comply with 62 Ill. Adm. Code l 8I6.97(f) and include a pennanent wetland 
vegetation species list and reclamation plan that is compatible with the Corp of Engineers 
Wetland Delineation Manual. 

Upon submission of a new application, complete with the above listed infonnation included, tile 
Department will again review the p.ermit application to determine ifit is administratively complete. 

Should you have any questions, please contact this office. 

NSD:JSc 

cc: W. Gillespie 

0.5171123.doc:x 

Sincerely, 

Nick San Diego, Supervisor 
Land Reclamation Division 
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Alliancel7 
Consulting, Inc. 

Engineers · Constructors · Scientists 

April 3, 2018 

Project No. B17-222-1413 

Mr. Nick San Diego, Supervisor 
Illinois Department of 
Natural Resources 
Land Reclamation Division 
One Natural Resources Way 
Springfield, IL 62702-1271 

Dear Mr. San Diego: 

Responses to Incomplete Comments 
Permit A12plication 456 

Williamson Energy. LLC 
Williamson County. Illinois 

On behalf of our client, Williamson Energy LLC, AJliance Consulting, Inc. is submitting a copy 
with original signatures and one duplicate copy to address the Incomplete Comments dated 
November 6, 2017 (attached). 

Response to Comment I -

Response to Comment 2 -

Response to Comment 3 -

Response to Comment 4 -

Response to Comment 5 -

Document information has been added to Attachment 1.2.A. 

The Identification of Interests Maps (Drawing Nos. B 17-222-El 
through E4) and Attachments 1.2.A & B have been revised per 
Williamson and Franklin Counties GIS property database. 

Refer to the revised Ownership and Control informa_tion being 
submitted. 

The public notice has been revised to address mining activities 
within 100 feet the right of way of roads. 

The pubHc notice refers to activities around "Horseshoe Road 
along the northeast quarter of Township 7 South, Range 2 East, 
Section 34 and the southwest quarter of Township 7 South, Range 
2 East, Section 34". The public notice has been revised to 
reference activities around "Horseshoe Road along the northeast 
quarter of Township 7 South, Range 2 East, Section 34 and the 
northwest quarter of Township 7 South, Range 2 East, Section 
34". No reference was found for activities around Horseshoe 
Road and southwest quarter of Section 28 and 34. 

124 Plulpoll Lane n Raleiflh Counly /\nport lndustnal Park !J Beaver, WV 25813•9502 [) TELE· (304 ) 255,0491 0 FAX (304)255-
~232 
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Mr. Nick San Diego, Supervisor 
IDNR - Land Reclamation Division 
April 3, 2018 
Page2 

Response to Comment 6 -

Response to Comment 7 -

Response to Comment 8 -

Response to Comment 9 -

Refer to Attachment I.12.B.4 -Illinois Department of 
Transportation for additional information concerning the road 
utility permits. 

Part I.12.C .1 has been revised. The reference to 1761.14(d) has 
been corrected and the narrative now refers to Section 1761. l 4(b ). 

Refer to the revised narrative in Part ID.2.A.1. for the 
clarification. 

Part Il 13 .D has been revised per the comment. 

Response to Comment 10.a. - f - Refer to the revised Attachment II.8 for the requested 
information. 

Response to Comment 1 I.a. - c. - Refer to the re'{ised Attachment V.3.B.4 for the requested 
information. 

Response to Comment 12 - Attachment V. 1 .D .2. b has been revised to include a pennanent 
wetland vegetation species list and reclamation plan. 

Response to Comment 13 .a - The map legend has been corrected. 

Response to Comment 13.b - The Cumulative Impact Area drainage area has been added to the 
CIA map (Drawing No. BI 7-222-E2). A drainage area for the 
pipeline installation was not delineated because of the short-tenn 
disturbance associated with the pipeline installation. The map 
legend bas been corrected. 

Response to Comment I 4 - The six stream monitoring points, which are existing, are utilized 
for the existing cumulative impact area (mine area) and not for the 
proposed Water Management Pipeline. Per a conference call on 
July 1 S, 2017 with the IDNR hydrologist, it was discussed and 
agreed that the pipeline would not affect the currently approved 
CIA because the pipeline would not impact the surface and 
groundwater systems. Part ID.2 .D.1.a. states that the pipe1ine will 
not change the surface water and groundwater systems, drainage 
patterns and stonn water runoff characteristics. This statement 
has been added to the narrative located under the Cumulative 
Hydro logic Impact Area section of Part III.2.D. l .a. - Water 
Management. The narrative in Part lll.2.D. l.a. - Surface Water 
Sampling Points has been revised to indicate that Sites PC-1 and 
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Mr. Nick San Diego, Supervisor 
IDNR - Land Reclamation Division 
April 3, 2018 
Page 3 

PC-2 will be the only surface water sites associated with the 
Water Management Pipeline. 

Response to Comment 15 - Per the comment, Part I. I. G has been revised to indicate the 
pipeline is a Support Facility and Part IV.5.B. have been revised 
to indicate the pipeline is a Mine Support Area. 

Response to Comment 16 - A signed Engineering Certification has been included. 

Response to Comment 17 - Copies of the Franklin County road agreements are included. 

Response to Comment 18 - Part ll.1 has been revised per the comment. 

Response to Comment 19.a - Refer to the revised Attachment IV. I, which addresses installation 
of the pipeline crossing railroads 

Response to Comment 19.b - Refer to Attachment IV. I for information concerning the location 
of the gas line. 

Response to Comment 20.a - A small soil storage area has been shown on the 
Hydrologic/Mining Operations Map - Sheet 4 (Drawing No. BI 7-
222-M16). Refer to Attachment IV. I under the narrative for the 
Big Muddy River for additional information. 

Response to Comment 20.b - A proposed power Jine will be located within the permit boundary 
and will run from the intersection of Lake Creek Road to the 
proposed maintenance building/pump house. The power line has 
been added to the Hydrologic/Mining Operations Map - Sheet 4 
(Drawing No.BI 7-222-Ml6). Refer to Attachment IV. I under 
the narrative for the Big Muddy River for additional information. 

Response to Comment 21 - Refer to Part IV. 7.1 for information on measures to be taken to 
prevent erosion, water pollution and stream channel stability. 

Response to Comment 22 - Part IV. 7 .K.2 has been revised and contact will be made with 
IDNR-OWR for the Pond Creek crossing. 

Response to Comment 23.a - Refer to Part IV.5.C.2 for additional information concerning the 
installation Water Control Structure at the Diffuser site 

Response to Comment 23.b - Refer to the revised Part IV.5.C.2 narrative for additional 
information Use word "wyes" has been removed and replaced 
with the word "elbows". At this time no wyes are proposed. 
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April 3, 2018 
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Refer to Attachment IV.5.C.2 for a description of the design for 
the pipeline and diffuser site. 

If you have any questions, or require additional information, please contact us. 

Sincerely, 

7$/:Z n 
Senior Project Manager 

SMS:sms 
Enclosures 

cc: Will Gillespie 

FILE: 17222~2 
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ILLINOIS 

Illinois Department of 
Natural Resources 
One Natural Resources Way Springfield. Illinois 62702-1271 
www.dnr.il1inois.go,· 

Carson Pollastro 
Williamson Energy, LLC 
PO Box 99 
Johnston City, IL 62951 

Re: Application No. 456, Incomplete 

Dear Mr. Pollastro: 

November 6, 2017 

Bruce Rauner. Govemor 
Wnyne A. Rosenthal. Director 

This letter will serve as notice that the permit application for Pond Creek Mine, submitted under 
the Surface Coal Mining Land Conservation and Reclamation Act and the promulgated rules and 
regulations, is not administratively complete for review. 

The following points must be addressed by the applicant in order for the Department to continue 
its review process: 

1. The applicant, in its response to Part I.2.A, Property Ownership within the proposed 
boundary, did not provide the acreage for each of the surface owners, type of document 
conveying right of entry or landowner waiver to have the property included in the 
application. The applicant shall update Attachment 1.2.A to include each property owner's 
acreage in the proposed area, the date of, and type of document that allows the applicant to 
enter and operate as proposed, and ifno agreement has been reached with a property owner, 
a waiver a11owing the applicant to include the property in the application. 

2. Upon review of the Ownership Identification Map Drawings in conjunction with 
Attachment I.2.A, the reviewer finds several parcels listed on the maps that are not included 
in the list. Conversely, review indicates listings in Attachment I.2.A that cannot be located 
on the maps; one parcel located on Map 4 is listed as two different property owners. The 
list and maps must be updated to reflect correct information for location and property 
ownership. 

3. The applicant, in response to Part I.9 has provided lists of violations for companies 
owned/controlled by the applicant and owners/controllers of the applicant. Review of the 
lists indicates several violations that are not marked "terminated" or "abated" and have no 
docwnentation whether the violations are being corrected in good faith with the issuing 
agency. The applicant shall, for all active violations listed (those not indicated as 

t 
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"tenninated" or "abated") provide current documentation to indicate the company is 
working with the issuing agency to resolve the issue. 

During completeness review the Department finds a cessation order issued to Maple Creek 
Mining, Inc. which has links with the ownership of the applicant. Although this violation 
occurred after the submittal of your application, the Department is notifying you this 
violation will be included in technical review if it has not been abated. 

4. The applicant indicates roads may be temporarily closed, in response to Part 1.12.B .4. Upon 
review of the Hydrology - Mining Operations Map and public notice submitted, the 
reviewer finds the public notice inadequate as it does not indicate specific operations v.rithin 
100 feet of the outside right of way of each road. 

Further, the public notice provided indicates activities around Horseshoe Road in the SW /4 · 
of Sec 28 and 34, T7S, R2E. Hydrology - Mining Operations Map does not indicate the 
proposed area in this location. 

Public notice will be reviewed for compliance upon receipt of all changes outlined in this 
letter. 

6. The applicant indicates copies of road agreements shall be provided upon execution with 
the road authorities. Agreements were received from the Williamson County Highway 
Department and Illinois Department of Transportation. Agreements with the Illinois 
Department of Transportation indicate operations shall be completed within 180 days of 
approval or agreements are null and void. Agreements were signed February of 2017. 

7. The applicant, in response to Part 1.12.C.1 indicates, "Variance of Section 1761.14(d) is 
requested." This is not a valid regulation and shall be corrected. 

8. Pursuant to 62 Ill. Adm. Code 1783.12, Attachment II.IO.A must be modified to reflect 
any updates to the status of the Cultural and historical survey. 

9. Pursuant to 62 Ill. Adm. Code 1783.21, Part Il.13.D, page II-7 must be modified to agree 
with the topsoil removal thickness handling procedure outlined in Part IV.2.B.3, page IV-2. 

10. The response to Part II.8 of the application references Attachment II.8. The applicant is 
required to provide infonnation on site specific resources such as threatened and 
endangered species, other protected species, and potential habitats of high value. An 
EcoCA T Consultation has been provided as part of this application in Attachment 11.8. 
This document only provides locality data for recorded occurrences. The applicant is 
required to update Part Il.8 of the application with, at minimum, the following information: 
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a. For Wildlife Wetland Pre-Mining Land Use located within the proposed permit area, 
discuss how these areas will be avoided or replaced, and enhanced where applicable 
and provide general information on the steps taken to comply with the Section 404 of 
the Clean Water Act (1784.J3(b)(9)). In addition, any wetland assessments conducted 
should be included in the application. 

b. Based on aerial maps, the proposed pipeline appears to cross several streams/surface water bodies. The applicant shall characterize each of these streams using the 
definitions of ephemeral, intennittent, and perennial streams found in Appendix A 
Section 1701 of the Department regulations. Further, for any stream characterized as ephemeral a justification must be supplied for this determination based on Department 
regulations. The names and qualifications of the person(s) making the detennination 
shall be supplied. If an ephemeral stream justification is applicable, please refer to 
Operator Memorandum No. 2017-06 for further explanation. 

c. Should any of the streams meet the criteria of intermittent or perennial all applicable 
parts of the application shall be completed. This includes, but is but not limited to, 
adherence to or request to be exempt from the 100 ft. buffer requirements and Part 6 of the application regarding stream diversions/relocations. 

d . Provide a complete threatened and endangered species list for both state and federally 
listed species that are known to occur within the county(ies) of the proposed pemut area and each adjacent county. This information may have been submitted as part of 
previous approved permit applications. Referencing this material is acceptable, however the materials must be provided for Department review and evaluation per 
Operator Memorandum No. 90·08. The following resource is also suggested; 
https://www .dnr.illiuois.gov/ESPB/Documents/ET by County.pdf 

e. For each threatened and endangered species listed provide a determination based on 
species habitat requirements regarding the likelihood that the species may occur within 
the proposed pennit and adjacent half mile area. In addition, provide the rationale justifying the detennination. The names and qualifications of the person(s) making the 
detennination shall be supplied. 

f. For any state or federally listed threatened or endangered species deemed likely to 
occur in the pennit or adjacent area provide a Protection and Enhancement Plan or 
justify why one is not necessary (not including the Indiana bat and nortbem•long eared 
bat as these species are handled in Part V of the application). 

11. The application indicates a total of20.l acres of Wildlife Woody pre-mining land use and the description of this habitat supplied in Part II.9 of the application includes woody species 
that are suitable summer Indiana bat and northern long-eared bat habitat. The applicant 
shall supply the following infonnation in Part V.3.B.4 of the application: 

a. The response to Part V.3.B.4 states that the proposed permit area is scheduled to be 
surveyed for threatened and endangered bat species beginning May 17, 2017. The 
applicant shall update this response to include any results from these surveys. 

b . Provide a Protection and Enhancement Plan and an Incidental Take authorization request for the Indiana bat meeting the specifications of the "Range-wide Indiana Bat 
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Protection and Enhancement Plan Guidelines" (revised 2013) developed by the U.S. 
Fish and Wildlife Service and the Office of Surface Mining, or justify why a Protection and Enhancement Plan and Incidental Take authorization request are not required under those guidelines. 

c. Discuss whether or not the project is consistent with the northern Jong-eared bat Final 
4(d) Rule (January 2016), and if not then provide a Protection and Enhancement Plan and Incidental Take autl1orization request that is consistent with the 2013 Indiana bat guidelines referenced above. 

12. Attachment V .1.D .2.b does not include a Wildlife Wetland species list or reclamation plan. Should the applicant plan to disturb wetland habitat, a permanent wetland vegetation species list and reclamation plan that is compatible with the Corp of Engineers Wetland Delineation Manual shall be supplied. 

13. The following concern the response to Part III.2.D. l .a: 

a. On page 6, the applicant labeled Pennit 417 as "Area No. 4", however, on the Cumulative hnpacts Area Map, the area is labeled as "Area No. 3". Pursuant to 62 Ill. Adm. Code 1783.25 the applicant shall correct this discrepancy. 
b. The applicant describes the cumulative impact area as the currently permitted area, the proposed pipeline, and the upstream drainage area of the unnamed tributary to Pond Creek as well as the downstream watershed areas leading to stream monitoring point PC-2. The cumulative impact area map only shows the currently permitted area and the pipeline as the cwnulative impact area. Pursuant to 62 Ill. Adm. Code l 784.14(c) the applicant shall address this discrepancy. 

14. The applicant has proposed to utilize six stream monitoring points in the vicinity of Permit No. 375. Pursuant to 62111. Adm. Code l 784.14(i)(2) the applicant shall discuss how these stream monitoring points will be used to detennine the impacts of the proposed pipeline. 

15. In response to Part I. 1 .G, the applicant indicated the type of disturbance proposed is "other" and associated acreage for this type of disturbance to be 70.7 acres. Also, in response to Part JV.5.B, the applicant indicates that the type of support facility of the proposed waterline is "other". Pursuant 62 Ill. Adm. Code 1761.16(b)(l )(D), the applicant shall revise the response i.n Part I.LG to define the proposed acreage to be affected by the installation of a water pipeline as a "Support Facility" type of disturbance. The applicant shall also revise response in Part N.5.B to described proposed operations as construction of a "Mine Support Area". 

16. Pursuant 62 Ill. Adm. Code 1783.25(b), the engineering certification shall include the signature and seal of a qualified registered professional engineer. 
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17. The applicant has provided road and highway authority agreements for operations within 100 feet of the ROW of Interstate 57, State Route 37 and Williamson County roads. 
However, an agreement with the Franklin County Road Authority was not included. 
Pursuant 62 Il1 . Adm. Code 1761.14(b)(2), the applicant shall provide an agreement with the Franklin County Road Authority for operations within 100 feet of the Row· of 
Horseshoe Road, County Highway 6, Deason Road, Sandburg Road, Freeman Spur road, 
Gossage Road Lake Creek Road and Cheatman Road. 

18. Pursuant 62 Ill. Adm. Code 1817 .11, response in Part II. I shall be revised to explain how 
the pennit area perimeter will be marked and how perimeter markers will be set along it. 

19. To ensure compliance with 62 Ill. Adm. Code 1817.180, the applicant shall address the following items: 

a . The Hydrology/Mining Operations maps show that the proposed water pipeline will 
cross two railroad tracks, one about 500 feet north of the J obnston City limits, and 
another railroad track about 770 feet west of Deason Rd, northwest of Freeman Spur. 
The applicant shall expand the narrative in response to Part IV. I to provide details on 
how the waterline will pass through the railroads and what provisions will be taken to minimize damage or destruction to the railroad tracks and to minimize or prevent 
disruption of the railroad services. 

b. The Hydrology/Mining Operations maps also show a gas line that seems to be right 
next to, or in some sections, overlapping with the proposed water pipeline at different 
locations. Describe measures that will be taken to minimize damage or destruction to the gas line, prevent disruption of the gas line service and protect the public and the environment from any gas line rupture. 

20. Drawing M 16 shows a plan view of the 'Diffuser Site' . The applicant shall address the following items: 

a . The applicant has failed to provide a narrative in response to Part IV.2.B on how topsoil 
and subsoil from the area of the Diffuser Site will be removed and stored. To ensure 
compliance with 62 Ill. Adm. Code 1784.13(b)(4), the applicant shall explain how it 
will handle the soil material on the Diffuser Site and show location of topsoil and 
subsoil stockpiles on the plan view of the area. 

b. Power lines and power poles are depicted on the plan view of the 'Diffuser Site' . The 
power lines and power poles seem to continue along the water pipeline from the 
Diffuser Site to the east. The applicant shall clarify if power lines and power poles will 
be installed along the entire extent of the water line in response to Part IV .1 . If power 
lines and power poles will be installed, this construction operation needs to be 
described and, power line and power poles along the water pipeline shall be depicted 
on the Mining Operations maps. 
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21. Response in Pa11 IV.7.1 states the water pipeline will be bored under Pond Creek and that 
there will be other crossings of ephemeral streams. Pursuant 62 Ill. Adm. Code 1784.30, 
the applicant shall provide details on how the water pipeline will cross Pond Creek and all 
the other ephemeral streams that are anticipated to be crossed. Details should be provided 
in the narrative in response to Part IV.1 about measures that will be taken to prevent 
erosion, water pollution and stream channel stability when boring under the streams. 
Appropriate cross sections of the stream crossings shall also be provided. 

22. The point at which the applicant is proposing to cross Pond Creek serves an area of 
approximately 36 square miles. The applicant shall revise the response in Part IV.7.K.2 to 
answer positively. The applicant shall also contact the Office of Water Resources to 
discuss the need of obtaining a permit for the proposed construction activities under Pond 
Creek. 

23. Pursuant 62 Ill. Adm. Code 1784.l 1(b)(6), the applicant shall provide more specifications 
on the operation of the proposed water pipeline. Details shaU be provided on: 

a. Water control structure that are necessary for the operations of the Water Management 
Pipeline as mentioned 011 Page 3 of Attachment IV.I and that will be installed at the 
Diffuser Site. 

b. Engineering design of pumping and piping system including location and design of 
anticipated provisions stated by the application in response to Part IV.5.C.2 such as air 
valves, joints, thrust blocks and wyes. 

Upon submission of a new application complete with the above listed information included, the 
Department wiJl again review the permit application to determine if it is administratively complete. 

Should you have any questions, please contact this office. 

SKF:JSc 

cc: W. Gillespie 

I 0251557 .doc,,; 

Scott K. Fowler, Supervisor 
Land Reclamation Division 
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WIiiiamson Energy, LLC 
PO Box99 
Johnston City, IL 62951 
Office: 618-983-3020 Fax: 618-983-3017 

Mr. Nick San Diego, Supervisor 
Illinois Department of 
Natural Resources 
One Natural Resources Way 
Springfield, IL 62702-1271 

Re: Williamson Energy, LLC - Permit Application 456 for Water Management Pipeline 

Dear Mr. San Diego: 

This letter authorizes Alliance Consulting, Inc. (Alliance), and its representatives, permission to 
perfonn work on, receive comments and submit corrections on the above referenced permit 
application. Please send copies of any comments to Alliance Consulting, Inc. at 124 Philpott 
Lane, Beaver, WV 25813, as well as Williamson Energy, LLC at the above address. 

Thank you for your cooperation. 

Sincerely, 

WILLIAMSON ENERGY, LLC 

Mark Schuerger 
Authorized Agent 



R05717

PARTI 



R05718

State of lllmois 
Department of Natural Resources 

Offi~ of Mines and Minerals 
Land Reclamation Division 
One Natural Resources Way 
Springfield, IL 62702-127 1 

APP LI CA TIOPN FOR SURF ACE COAL MINING AND RECLAMATION OPERATIONS 
PERMIT - UNDERGROUND OPERATIONS 

UCM-1 

PART I 

(Application to be submitted 120 days ( 180 days for NPDES) prior to the desired effective date of the permit) 

DATE: 7-13-18 

NOTICE 
llus s1atcag~,1cy is rcquC$tingdisclosurcofmfon11a111m tha11s ncc,;~acy lo accomplish the statutory purpuscns oullmal under Ill. Rev. Stal. 191!9. ch, 96 
If.!. par. 7901 cl Sllq. Disclosure oflhis informallon is voluntary. however failure 10 comply may result in this fonn not being procc:ssl.'d. This fonn has 
bc~'tl approv,:d by the Fonns Management Center. 

I) A) General lnfonnation 

(+) (We) (The) Williamson Energy, LLC 
(Name of Compuny. Corporation. Pnrtn~'Tlihip or Individual) 

P. 0. Box 99, Johnson City, IL 62951 (618) 983-3020 
(Add~~s) IT.:l,:phi;nc Numh,-r> 

hereby submit application # ___ 4_5,_6"--_ for a pem1it to mine during a pcnnit tcnn of ___ ...,5::_.._ __ years. 

Type of Application: 

[X ] 
[ ] 
[ ] 
[ ] 
[ J 
[ ] 

Underground Mining 
Revision No. _____ to Penni! No. ___ _ 
Shadow Area Addition 
Renewal No. _ ____ to Pennit No. 
Transfer of Pennit No. __ _ 
Acres to be added under renewal 

Applicant's Social Security No. ___ (Voluntal)') and/or Federal Employer Identification No. 20-0888529 

Name of Mine ____ ..::P...:o:.an::.:d::..a::C:.ar..:c.:..ek:.:..::1'---'(-M=ac:::.:h:.:....:.:#..::1...:M..:.=i:.:n.:..e).__ _______ _ 

MSHA 1D No. 11-0314l(Mine); 
ILOS-03141-02 (Refuse Facility No. 2) & Il..08-03141-03 {Refuse Facility No. 3) 

List the Mine Safety and Health Administration (MSHA) number(s) for all mine associated structures that require MSHA 
approval. 

under penalties ofperjul)' declare that I have examined this application, including accompanying statementc; and documents 
and to the best of my knowledge it is true, and correct. (Signee must be at least a vice president or duly authorized 
representative for NPDES 35 Ill. Adm. Code 309. l03(e)) 
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This application is also to be used to apply for a: 

IEPA Subtitle D {State) Permit Yes ___ No _____ X-=---- NPDES Yes ____ No -----=X-=----

New __________ _ 

Renewal No .. _______ _ Date: _______ _ 
Renewal No. _______ _ Date: ________ _ 
Modification No. ______ _ Date: ________ _ 
Modification No. ______ _ Date: ________ _ 

If this is an application for a NPDES pennit, the Consolidated Permits Program - Application Fonn 2C (renewal), Fonn 2D 
(new), or Form 2E (sanitary) must be completed. 

B) 
(vice president or his duly aulhorizcd representative) 

hereby waive my right of the 90-day permit issuance deadline as required by the Illinois Environmental 
Protection Act, Section 39(a)(4) and the Illinois Pollution Control Board Rules and Regulations, 35 Ill. 
Adm. Code 309.225(c). 

C) Who will be the operator of the permit site? 
Name Mach Mining, LLC 

Pursuant to 62 Ill. Adm. Code 1701 .5 an operator is any person engaged in coal mining who removes or 
intends to remove more than 250 to.n!l of coal. 

Iftbe operator is different from the applicant, provide the following information. 

1) 

2) 

3) 

Operator's address 

Operator's telephone No. 

Operator's Social Security No. 

P. 0. Box300 
Johnston City, IL 62951 

(618) 983-3020 

(voluntary) and/or Federal Employer Identification No. __ 7.:..;3::..--=l-=-7=-34..:..:8::..:2:..::6=---

D) Who will extract coal under this permit? 
Name Mach Mining, LLC 

If different from applicant or operator provide the following: 

l) Address NIA 

2) Telephone No. 
3) Social Security No. (Voluntary) and/or federal employer 

Identification No. ___________ _ 

E) Who will pay abandoned mine land reclamation fees? 
Name Williamson Energy, LLC 

If the person paying the abandoned mine land reclamation fee is different from the applicant, provide the 
following information. 

I) Address 

2) Telephone No. ______________ _ 

Revised by sm, UCM-1 - Part 1, Version 1/07, page 2 
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3) Payee's Social Security No. _____________ _ 
(voluntary) and/or Federal Employer Identification No. _ ___ _ 

F) The permittee requests a permit on the following area as shown on the permit map. 

Location 
Acres to be 

Mine Address Pit No. or Name Permitted Sec. TWP. Range Countv 
4.S 1 T8S RlE 
4.7 2 T8S RlE 
J.O 12 T8S RlE 
6.4 7 T8S R3E 
3.4 8 T8S RJE 
4.9 9 T8S R3E 

Williamson 
2.1 11 T8S RJE 
4.1 14 T8S RJE 
6.3 15 T8S RJE 

16468 Liberty 
0.9 16 T8S RJE School Road, Water Management 4.0 17 T8S RJE Marion, IL Pipeline 

62959 
1.9 27 T7S RlE 
6.2 28 T7S RlE 
3.7 29 T7S RlE 
0.1 30 T7S R2E 
4.9 31 T7S R2E Franklin 
0.4 32 T7S R2E 
5.6 34 T7S R2E 
3.6 35 TIS R2E 

Total Acres 70.7 

G. Indicate the type of disturbance and associated acreage. 

Acres Tvoe of Disturbance 

0.0 Deep Mine Entries, Ventilation, Air Shafts 

0.0 Mine Waste Areas 

70.7 Processing Areas & Support Facilities 

0.0 Access, Haul Roads, & Transport Facilities 

0.0 Soil Storage Areas 

0.0 Diversions 

o.o Other 

0.0 Not to be Disturbed 

H) For each phase (permit) of the proposed surface coal mining and reclamation operation over the life of the 
mine provide the anticipated or actual starting and termination date and the anticipated number of ac,:es to 

Revised by sm, UCM- 1 - Part I, Version 1/07, page 3 
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2) A) 

be affected. Designate the boundaries of each phase on the pre-mining land use map or other designated 
map. 

Startin Date Termination Date Acres to be Affected 
06/18 EndofMinin 70.7 

Provide name and address of every legal or equitable owner of record of the permit area, and the 
mineral property to be mined. 

RESPONSE: Refer to Attachment 1.2.A. for a list of surface owners. No mineral will be removed and no 
mineral owners are listed. 

B) Provide name and address of the owner of record for all swface and subswface areas contiguous 
to any part of the proposed permit area. 

RESPONSE: Ref er to Attachment 1.2.B. for a list of contiguous surface owners. No mineral will be 
removed and no mineral owners are listed. 

C) Show location of owners of record of those lands, both surface and subsurface, included in or contiguous to 
the permit area on premining land use map or another map, if necessary. 

RESPONSE: Refer to the Ownership Identification map (Drawing Nos. B17-222-Ml, Ml, M3 and M4). 

3) A) Provide name and address of any holder of record ofleasehold interest for the pennit area, and 
the mineral property to be mined. 

RESPONSE: Mineral property will not be disturbed. This application addresses the surface facilities 
associated with the adjacent Permit 375 site. 

B) Provide a statement of all lands, interest in lands, options or pending bids on interest held or made by the 
applicant for lands, which are contiguous to the pennit area. 

RESPONSE: N/ A 

4) Provide name and address of any purchaser of record under a real estate contract of the property for the permit area. 

RESPONSE: NIA. 

5) A) The applicant is: X corporation, ________ partnership, 
______ single proprietorship, association or other business entity. 

B) For the resident agent who will accept service of process for the applicant provide the following 
infonnation. 

1) Name of resident agent Illinois Corporation Service Company 

2) Address 801 Adlai Stevenson Drive, Springfield, Il. 62703 

3) Telephone No. __ ___.,_(8=0"-"0CL)-"'8_._77.:....--=2=55=6=----------

4) Social Security No. ______________ (voluntary) and/or Federal 

Employer Jdentification No. ___ 8~1"'"-... 0 __ 6..a.6.a..9~14=3---___ _ 

6) OWNERSHIP AND CONTROL INFORMATION 

Revised by sm, UCM-1 - Part I, Version l/07, page 4 
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Ownership and control is evidenced by being the pennittee of a surface coal mining operation, or by being the owner 
of record of 50 percent or more of an entity controlling a surface coal mining operation or by having any 
relationship, which gives direct or indirect authority over an entity controlling a surface coal mining operation. 

Ownership and control is presumed if an entity is an officer or director; is an operator of a surface coal mining 
operation; has the authority to commit the financial or real property assets or working resources of an entity; is the 
owner of record of ten ( 10) through fifty (50) percent of an entity; is a general partner of a partnership; owns or 
controls coal to be mined by another entity and has the right to receive that coal after mining; or has the authority to 
detennine how the surface coal mining operations will be conducted. 

For an entity to refute a presumed ownership and control relationship, the entity must demonstrate to the satisfaction 
of the Department that the entity subject to the presumption does not have the authority directly or indirectly to 
detennine the manner in which the relevant surface coal mining operation is conducted. 

A) For each entity who owns or controls the applicant provide the following information. 

I) Name of entity 

2) Address 

3) Social Security No. ____________ (voluntary) and/or Federal Employer 
Identification No .. ______ _ 

4) The entity's specific ownership and control relationship with the applicant ____ _ 

If more than one ownership and control relationship exists, list each relationship separately under 
this part providing all information requested. 

a) Percentage of ownership if any ------------
b) Location in organizational structure _________ _ 

c) Position title 

i) Date position was assumed ________ _ 

ii) Date of departure from position ________ _ 

RESPONSE: Refer to Attachment Part I; Item 6.A. for the ownership and control information. 

B) For each surface coal mining and reclamation operation in the United States either presently owned or 
controlled or owned or controlled within the five (5) years preceding the date of the application by the 
entity listed in (A) above provide the following infonnation. 

RESPONSE: Refer to Attachment Part I; Item 6.A. for the list of coal mining and reclamation 
operations owned and/or controlled within the last S years. 

l) Name ______________ _ 

2) Address _____________ _ 

Revised by sm, UCM-1 - Part I, Version 1/07, page 5 
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3) Name of regulatory authority 

4) Identification number. 

a) Social security No. 
identification No. 

__________ (voluntary) and/or federal employer 

b) Federal pennit No. 

c) State permit No. 

d) MSHA No. ________ and date of issuance ______ _ 

7) For each surface coal mining operation in the United States owned or controlled by the applicant provide the 
following information. 

RESPONSE: Refer to Attachment Part I; item 6.A. for the list of coal mining operations owned or 
controlled by the applicant. 

8) 

a) Name of Operation 

b) Address of Operation 

c) Name of regulatory authority ____________________ _ 

d) 

A) 

Identification number: 
i) Social Security No. __________ (voluntary) 

and/or Federal Employer Identification No. ____________ _ 

ii) Federal permit No. ____________________ _ 

iii) State Permit No. _____________________ _ 

iv) MSHA No. ________ and date of issuance _______ _ 

Has the applicant, any subsidiary, affiliate or entity controlled by or under common control with 
the applicant had: 

I) A State or Federal coal mining pennit suspended or revoked in the five (5) years prior to the date 
of submission of the application? 

Yes No __.X~--

2) A forfeiture of a performance bond under a coal mining pennit? 

Yes No--"-'X"----

B) Jfthe response to A)J) or 2) was yes, provide the following infonnation: 

I) Provide the identification number of the permit. 

2) Provide the date of pennit issuance. 

Revised by sm, UCM-1 - Part I, Version 1/07, page 6 
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3) Provide the date of permit suspension or revocation and/or the date of bond forfeiture. 

4) Provide the name of regulatory authority who suspended or revoked the pennit and/or forfeited the 
bond. 

5) Provide a statement of the reason for the suspension, revocation and/or forfeiture action. 

6) Provide the current status of the permit and/or bond. 

7) For any administrative or judicial proceedings initiated concerning the suspension, revocation, 
and/or forfeiture provide the following: 

a) Date of proceeding, 

b) Location of proceeding, and 

c) Current status of proceedings. 

C) If the response to A)2) was yes, provide infonnation on the applicant's present financial condition to 
provide assurances satisfactory to the Department that forfeiture will not again be necessary. 

9) Violation history 

A) For the three (3) year period preceding the date of submission of the application, provide a listing of 
Notices ofViolation received for any provision of the Federal Act or any Federal State law, rule, or 
regulation pertaining to air or water environmental protection incurred in connection with any surface coal 
mining operations. The listing shall include the following: 

l) Notice of violation number or other identifier. 

2) Date of NOV issuance. 

3) Permit identification number. 

4) MSHA number. 

5) Name of entity to whom NOV was written. 

6) Name of regulatory authority or agency which issued the NOV. 

7) A brief description of the alleged violation. 

8) For any administrative or judicial proceedings initiated concerning the violation, provide the 
following: 

a) Type of proceedings. 

b) Date of proceedings 

c) Location of proceedings. 

d) Current status of proceedings. 

9} Actions, if any, to abate the alleged violation. 

Revised by sm, UCM-1 - Part I, Version l107, page 7 
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RESPONSE: Refer to Attachment Part I; Item 6.A. for the 3-year violation history. 

B) For any unabated cessation orders or unabated air and water quality violation notices received prior to the 
date of submission of the application for any surface coal mining and reclamation operation owned or 
controlled by the applicant or by any entity which owns or controls the applicant, provide a listing of the 
unabated cessation orders or violation notices which include the following: 

I) Cessation order or notice of violation number or other identifier. 

2) Date of CO or NOV issuance. 

3) Permit identification number. 

4) MSHA number 

5) Name of entity to whom CO or NOV was written 

6) Name of regulatory authority or agency which issued the CO or NOV. 

7) A brief description of the alleged cessation order or violation. 

8) For any administrative or judicial proceedings initiated concerning the cessation order or violation, 
provide the following; 

a) Type of proceedings. 

b) Date of proceedings 

c) Location of proceedings 

d) Current status of proceedings. 

9) Actions, if any, to abate the alleged cessation order or violation. 

RESPONSE: N/A. There have been no unabated cessation orders or unabated air and water quality 
violation notices. 

10) Affidavits, Certifications, Insurance Certificate 

A) Complete affidavit regarding applicant's legal right to enter and begin surface coal mining and reclamation 
operations in the permit area and whether that right is the subject of pending litigation. Identify the documents upon which 
affidavit is based by type and date of execution and identify specific lands to which each document pertains and explain the 
legal rights claimed by the applicant (Section 1778. I 5(a)). If the private mineral estate to be mined bas been severed from the 
private surface estate, provide copies of the docwnents required under Section I 778.15(8)(1 )-(3 ). On the permit map or other 
designated map show the boundaries of land within the permit area upon which the applicant has the legal right to enter and 
begin mining activities. 

RESPONSE: Refer to Attachment Part I.IO.A 

B) Complete certification for engineering aspects of the application. In addition to the general certification, 
three specific certifications are included which are applicable only if the box in front of each is marked. The first two cover 
special pennit requirements and should be marked only when they occur for the proposed permit. The third certification 
covers the Illinois Environmental Protection Agency permit requirements. In most cases, an Illinois registered engineer will 
be required to certify l.E.P.A. permit requirements. Except a otherwise provided all maps, plans and cross-sections included 
in the permit applicalion shall b_e prepared by, or under the direction of, and sealed by a qualified registered professional 
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engineer licensed under the Illinois Professional Engineering Act, a qualified registered structural engineer licensed under the 
Illinois Structural Engineering Act or if authorized by state law, a qualified registered professional ]and surveyor licensed 
under the Illinois Land Surveyors Act with assistance from experts in related fields. 

RESPONSE: Refer to Attachment Part 1.10.B 

C) A certificate of liability insurance or evidence that the applicant is self-insured is required prior to permit 
issuance. The certificate may be submitted with the application or when fee and bond are submitted. Minimum insurance 
coverage required is for bodily injury $300,000 for each occurrence, and $500,000 aggregate and for property damage 
$300,000 each occurrence, and $500,-000 aggregate. 

RESPONSE: Refer to Attachment Part 1.1 O.C 

11) Provide a draft copy of proposed newspaper notice, and the name of local newspaper of general circulation in which 
advertisement of the application will be published. Certificate of publication is to be submitted not later than four 
weeks after the last date of publication. 

RESPONSE: Refer to Attachment Part 1.11 

12) Areas Designated Unsuitable for Mining 

A) Does proposed pennit area include and/or shadow area include•· 

Areas designated unsuitable for surface coal mining and reclamation operations, or under study for 
designation in an administrative proceeding as unsuitable for surface coal mining and reclamation 
operations? (Sections 1762 and 1764) 

Yes _____ No -----X=----

B) Does proposed pennit area include and/or shadow area include --

1) Lands within boundaries of the National Park System, National Wildlife Refuge System, the 
National System of Trails, the National Wilderness PreseIVation System, the Wild and Scenic 
Rivers System, and National Recreation Areas, etc. (Section 1761. 11 (a))? 

Yes ____ No _____ X ____ _ 

2) National Forest land? 
Yes ___ No __ --=-X=---

3) Any land which will adversely affect any publicly-owned park or places included in the National 
Register ofHistoric Places, etc. (per Sections 1761.1 l(c))? 

Yes No X ---- ------=---
If yes, complete Part II, Section 10, B) and C). 

4) Any public roads, which are to be removed, relocated or temporarily closed? 

Yes _____ No _____ X=----

Indicate on the pre-mining land use map or other designated map the location of the public roads 
and attach a copy of the written agreement from the appropriate authority authorizing the 
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relocation, removal or temporary closure. Describe the measures to be used to insure that the 
interest of the public and land owners affected will be protected. 

RESPONSE: The locations of the crossings are shown on the Hydrology - Mining Operations Map 
(Drawing No. Bl7-222-Ml3 through Ml6). Indicated on this map are proposed locations 
where the waterline will be bored under the roads. Prior to any construction for boring 
beneath State Route 37 and Interstate 57, valid IDOT permits will be renewed and copies 
will be submitted to the Department. Installation and construction activities will be within 
100 feet of public roads, but will be completed over a short period of time. Beginning and 
ending boring operations will be conducted outside of the public road right of way. Once 
completed, there will be no further construction activities. During construction/ 
installation activities, no equipment will be allowed to endanger the public or the 
landowner. Traffic control signage will be used when work is in progress, as needed. 

C) Within the proposed pennil area will Surface Coal Mining and Reclamation operations be located •• 

1) Within JOO feet of the right-of-way line of any public road? 

Yes -~X=---- No ____ _ 

If yes, explain proposed procedures for complying with regulation Section l 761.14{b ), including 
request for variance, if relevant. Provide location of public roads on pre-mining land use map or 
other designated map. Describe the measures to be used to insure that the interest of the public 
and land owners affected will be protected. 

RESPONSE: Disturbance for the installation of the Water Management Pipeline is proposed within 100 
feet of several public roads as shown on the Hydrology - Mining Operations Map 
(Drawing No's B17-222-M13 and Bl7-222-Ml6). Disturbance within 100 feet of the right 
of way of all public roads will be associated with the boring under each road for the 
installation of the proposed waterline. A variance of Section l 761.14(b) is requested for 
being within 100 feet of a public road right of way. Construction activities will be within 
100 feet of the road right of way, however, beginning and ending boring operations will be 
conducted outside of the public road right of way. Installation and construction activities 
will be completed over a short period of time. Once completed, there will be no further 
construction activities. During construction and installation activities, no equipment will 
be allowed to endanger the public or the landowner. Traffic control signage will be used 
when work is in progress, as needed. 

The public notice will provide for a public hearing in accordance with Section 1761.14. 
Refer to Attachment 1.11 for the public notice. 

2) Within 300 feet measured horizontally from any occupied dwelling? 
Yes X No ____ _ 

If so, is waiver provided meeting requirements of Section 1761. I S(d)? 

RESPONSE: The proposed permit boundary will be within 300 feet of occupied dwellings. The 300 foot 
buffer zones are shown on the Hydrology - Mining Operations Map (Drawing No. Bl 7-212-
M13 through M16). Refer to Attachment 1.12.C.2 for a list of the waivers. 
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3) Within 300 feet measured horizontally of any public building, school, church, community or 
institutional building or public park? 
Yes ____ No X 

4) Within 100 feet measured horizontally of a cemetery? 
Yes ____ No X 

D) Are valid existing rights claimed for any part of the pennit area? 
Yes ___ No X 

If yes, provide documentation to S\lbstantiate claim. 
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WILLIAMSON ENERGY, LLC - WATER MANAGEMENT FACILITY 
ATTACHMENT 1.2.A - SURFACE LAND OWNER INFORMATION 

PIN (MAP#) SURFACE OWNER MAILING ADDRESS CITY STATE ZIP CODE 
RIGHT OF ENTRY DATE 

DOCUMENT EXECUTED 
ACRES 

03-11-400-008 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410 EASEMENT 01/17/2017 1.4 
03-11-400--007 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410 EASEMENT 01/17/2017 0.8 
03-14-200-006 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410 EASEMENT 01/17/2017 0.9 
03-14-100-005 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410 EASEMENT 01/17/2017 1.5 
03-14-100-001 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410 EASEMENT 01/17/2017 1.5 
03-15-200-001 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410 EASEMENT 01/17/2017 3.2 
03· 15-100-001 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410 EASEMENT 01/17/2017 3.1 
03· 16-200-007 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410. EASEMENT 01/17/2017 0.4 
03-09-400-006 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410 EASEMENT 01/17/2017 1.1 
03-09-400-004 NEW RIVER ROYAL TY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410 EASEMENT 01/17/2017 1.4 
03-09-300-015 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410 EASEMENT 01/17/2017 1.4 
03-09-300-013 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS Fl 33410 EASEMENT 01/17/2017 1.1 
03-16-100-011 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410 EASEMENT 01/17/2017 0.4 
03-17-200-023 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410 EASEMENT 01/17/2017 3.2 
03-17-100-016 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410 EASEMENT 01/17/2017 0.9 
03-08-327-003 COBB, JACK L & SHIRLEY 16699 OLD FRANKFORT ROAD JOHNSTON CITY IL 629S1 EASEMENT 01/13/2017 0.4 
03-08-327-004 COBB,JACK L 16699 OLD FRANKFORT ROAD JOHNSTON CITY IL 62951 EASEMENT 01/13/2017 0.4 
03-08-326-009 COBB.JACK L 16699 OLD FRANKFORT ROAD JOHNSTON CITY IL 62951 EASEMENT 01/13/2017 0.8 
03-08-300-022 COBB, JACKIE L & SHIRLEY J 16699 OLD FRANKFORT ROAD JOHNSTON CITY IL 62951 EASEMENT 01/13/2017 0.1 
03-08-300-008 BISHOP, BENJAMIN T II & BROWN, L. B 13801 GERMAN CHURCH ROAD WEST FRANKFORT IL 62896 EASEMENT 02/07/2017 0.2 
03-08-300-024 RICHARD, WINIFRED J ETAL 13715 GERMAN CHURCH ROAD WEST FRANKFORT IL 62896 EASEMENT 01/13/2017 0.6 
03-08-300-003 RICHARD, WINIFRED J ETAL 13715 GERMAN CHURCH ROAD WEST FRANKFORT IL 62896 EASEMENT 01/13/2017 0.4 
03-08-300-035 GRANT, LINDELL O JR & PAMELA 13503 GERMAN CHURCH ROAD WEST FRANKFORT IL 62896 EASEMENT 01/17/2017 0.4 
03-07-400-026 GRANT, LINDELL D JR & PAMELA 13503 GERMAN CHURCH ROAD WEST FRANKFORT IL 62896 EASEMENT 01/17/2017 0.8 

03-07-400-027 TROUT REVOCABLE TRUSTS 302 INDIAN DR. JOHNSTON CITY IL 62951 
SURFACE USE 

11/14/2016 2.4 
AGREEMENT 

03-07-326-006 BYERS, FLOSSIE & PAYNE, LEAH 16783 DUNCAN ROAD JOHNSTON CITY IL 62951 EASEMENT 11/28/2016 0.1 
03-07-S00-004 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS Fl 33410 EASEMENT 01/17/2017 0.2 
03-07-326-011 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS Fl 33410 EASEMENT 01/17/2017 1.3 

NOTE: Railroad construction permits wilt be executed 30 days prior to constrution. 1 of 3 
Att.1.2.A ANO l.2.8_06-06-lll.xls 
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WILLIAMSON ENERGY, LLC-WATER MANAGEMENT FACILITY 
ATTACHMENT 1.2.A- SURFACE LAND OWNER INFORMATION 

PIN(MAP#) SURFACE OWNER MAILING ADDRESS QTY STATE ZIP CODE 
RIGHT OF ENTRY DATE 

DOCUMENT EXECUTED 
ACRES 

03-07-100-010 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS Fl 33410 EASEMENT 01/17/2017 1.4 
03-07-100-011 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS Fl 33410 EASEMENT 01/17/2017 0.2 
03-07-505-002 UNION PACIFIC RAILROAD 1400 DOUGLAS ST. OMAHA NE 68179 EASEMENT see note 0.1 
02-12-505-001 UNION PACIFIC RAILROAD 1400 DOUGLAS ST. OMAHA NE 68179 EASEMENT see note 0.1 
02-12-200-038 HIGHWAY 37 NORTH WATER DIST. PO BOX268 JOHNSTON CITY IL 629S1 EASEMENT 03/08/2017 0.6 
02-12-200-032 THREE ANGELS BROADCASTING, INC. PO BOX220 WEST FRANKFORT IL 62896 EASEMENT 01/26/2017 1.1 

02-12-200-027 
DUNSTON, JAMES R TRUST 1/2 INT 
DUNSTON, JUDITH LYNN TRUST 1/2 INT 106 E OAK STREET WEST FRANKFORT IL 62896 EASEMENT 01/23/2017 1.3 

02-01-300-009 
DUNSTON, JAMES R TRUST 1/2 INT 

106 E OAK STREET WEST FRANKFORT IL 62896 EASEMENT 01/23/2017 2.9 DUNSTON, JUDITH LYNN TRUST 1/2 INT 

02-01-300-002 
DUNSTON, JAMES R TRUST 1/2 INT 

106 E OAK STREET WEST FRANKFORT IL 62896 EASEMENT 11/17/2016 0.3 DUNSTON, JUDITH LYNN TRUST 1/2 INT 

02·01-300-011 LIVINGSTON, STEVE C 18094 COLLINS RD WEST FRANKFORT IL 62896 EASEMENT 01/09/2017 1.2 
02-02-200-006 GRIZZELL, DALLAS D., MILDRED 18097 COLLINS RD WEST FRANKFORT IL 62896 EASEMENT 01/12/2017 4.8 
11-35-300-002 SCHRODER, HOWARD PO BOX393 HERRIN IL 62948 EASEMENT 02/03/2017 3.5 
11-34-400-011 MCDANIEL, KEVIN & COLLEEN 
(w~s 11-34-400-007} 

112 FOX CREEK RO BELLEVILLE IL 62223 EASEMENT 02/03/2017 2.0 

11-34-200-010 PARKER, CLYDE A 10579 HORSESHOE ROAD WEST FRANKFORT IL 62896 EASEMENT 07/20/2016 2.1 
11-34-100-009 JACKANICZ, ANDREW 2391 JACKANICZ ROAD WEST FRANKFORT IL 62896 EASEMENT 06/14/2017 1.S 
11•27-300-011 JACKANICZ, ANDREW & MARY JANE 2391 JACKANICZ ROAD WEST FRANKFORT IL 62896 EASEMENT 06/14/2017 0.4 
11-27-300-002 JACKANICZ FAMILY TRUST 2257 JACKANICZ ROAD WEST FRANKFORT IL 62896 EASEMENT 06/14/2017 1.S 
11-28-400-008 JACKANICZ FAMILY TRUST 2257 JACKANICZ ROAD WEST FRANKFORT IL 62896 EASEMENT 06/14/2017 0.8 
11·28-501-002 BNSF RAILWAY COMPANY 2650 LOU MENK DRIVE FORT WORTH TX 76131 EASEMENT see note 0.1 
11-28-400-007 JACKANICZ, CHARLEY W 871S ST HWY 149 WEST FRANKFORT IL 62896 EASEMENT 10/17/2016 0.1 
11-33-200-001 JACKANICZ, CHARLEY W 8715 ST HWY 149 WEST FRANKFORT IL 62896 EASEMENT 10/17/2016 2.2 
11-33-100-012 JACKANICZ, CHARLEY W 8715 ST HWY 149 WEST FRANKFORT IL 62896 EASEMENT 10/17/2016 0.2 
11-33-100-013 FITCH, LARRY & LINDA 7029 LAKE CREEK ROAD WEST FRANKFORT IL 62896 EASEMENT 06/07/2016 1.4 
11-33-100-009 HUMERICKHOUSE, CYNTHIA & MICHAEL 9S3 SANDBURG ROAD WEST FRANKFORT IL 62896 EASEMENT 06/10/2016 0.8 
11-33-100-001 MITCHELL, BRADLEY & RAINEE S11 SANDBURG ROAD WEST FRANKFORT IL 62896 EASEMENT 05/18/2016 0.8 

NOTE: Railroad construction permits will be executed 30 days prior to constrution. 2 of3 
Att.1.2AAND l.2.8_06-06-18.xls 
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WILLIAMSON ENERGY, LLC - WATER MANAGEMENT FACILITY 
ATTACHMENT 1.2.A - SURFACE LAND OWNER INFORMATION 

PIN (MAP#) SURFACE OWNER MAILING ADDRESS CITY STATE ZIP CODE 
RIGHT OF ENTRY DATE 

DOCUMENT EXECUTED 
ACRES 

11-32-200-011 
RIDGEWAY, LINDA 701 W. CRAFT ROBINSON IL 62454 EASEMENT 05/24/2016 1.1 !was 11·32·200.009) 

11-32-200-012 
KYLE MARTIN & STACEY MICHELLE FODOR 306 CANDY CANE LANE WEST FRANKFORT IL 62896 EASEMENT 05/24/2016 0.4 !was l 1•3Z·200·009) 

11-32-200-001 GAYER, Bill T. 7802 PARRISH CIRCLE WEST FRANKFORT IL 62896 EASEMENT 07/11/2016 0.9 
11·32-100-009 RICH, MAHLON L. & SANDRA 7550 LAKE CREEK ROAD WEST FRANKFORT IL 62896 EASEMENT 05/18/2016 0.3 
11-29-300-007 LASWELL, JOSEPH, L. 7635 LAKE CREEK ROAD WEST FRANKFORT IL 62896 EASEMENT 08/29/2016 0.6 
11·29-300-003 FITCH, WARREN D. 7357 LAKE CREEK ROAD WEST FRANKFORT IL 62896 EASEMENT 06/07/2016 0.3 
11-29-300-009 FITCH, WARREN D. & PEGGY 7357 LAKE CREEK ROAD WEST FRANKFORT IL 62896 EASEMENT 06/07/2016 0.1 

11-32-100-003 FITCH, JAMES 7232 LAKE CREEK RD WEST FRANKFORT IL 62896 
SURFACE WAIVER & 

08/16/2016 0.01 
CONSENT 

11-32-100-001 CHEATHAM, WILLIE R. 7149 LAKE CREEK ROAD WEST FRANKFORT IL 62896 EASEM!:NT 06/07/2016 0.4 
11-31-200-002 JACKANICZ FAMILYTRUST 2257 JACKANICZ ROAD WEST FRANKFORT IL 62896 EASEMENT 06/14/2017 0.8 

2257 JACKANICZ ROAD WEST FRANKFORT 62896 
SURFACE USE 

06/14/2017 4.0 11-31-200-001 JACKANICZ FAMILY TRUST IL 
AGREEMENT 

TOTALACRES 70.7 

NOTE: Railroad construction permits will be executed 30 days prior to constrution. 3 of3 Att.1.2.A ANO t2.B_06-06-lhls 
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PART I ATTACHMENT 1.2.B 
CONTIGUOUS OWNERS 
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WILLIAMSON ENERGY, LLC - WATER MANAGEMENT FACILITY 
ATTACHMENT 1.2.B - CONTIGUOUS SURFACE LAND OWNER INFORMATION 

PIN(MAP#J SURFACE OWNER MAILING ADDRESS CITY STATE ZIP CODE 

03· 12-300-004 WILLIAMSON ENERGY. LLC PO BOX99 JOHNSTON CITY IL 62951 
03-11-400-011 ANDERSON, PHILIPS & KAREN TRS 16234 WILLIAMS PRAIRIE RD. JOHNSTON CITY IL 62951 
03· 14·200-002 ANDERSON, CARLL & MERILEE TRS 302 CIRCLE DR SALEM tl 62881 
03-11-400-00S ANDERSON, CARLL & MERILEE TRS 302 CIRCLE DR SALEM IL 62881 
03-14-200-001 ANDERSON, CARLL & MERILEE TRS 302 CIRCLE DR SALEM IL 62881 
03-11-300-006 ANDERSON, CARLL & MERILEE TRS 302 CIRCLE DR SALEM IL 62881 
03-14-100-002 ANDERSON, PHILIPS & KAREN TRS 16234 WIWAMS PRAIRIE RD. JOHNSTON CITY IL 62951 
03-14-100-003 NEW RIVER ROYAlTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS fl 33410 
03-10-400-001 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410 
03-15-200-002 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410 
03-10-400-002 ANDERSON, CARL l & MERILEE TRS 302 CIRCLE DR SALEM IL 62881 
03-10-300-004 ANDERSON, CARLL & MERILEE TRS 302 CIRCLE DR SALEM IL 62881 
03-15-100-002 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS FL 33410 
03-09-400-008 MID-CONTINENTAL FUELS, INC. 16070 MID-CONTINENTAL FUELS RD JOHNSTON CITY IL 62951 
03-09-400-009 FLEENER, JOHN K & SARAH J P. 0. BOX102 JOHNSTON CITY IL 62951 
03-16-200-010 FLEENER, JOHN K & SARAH J P. 0. BOX 102 JOHNSTON CITY IL 62951 
03-09-400-001 RAINEY, DONALD M TRUSTEE 15247 GERMAN CHURCH ROAD JOHNSTON CITY IL 629S1 
03-09-400-005 MIO-CONTINENTAL FUELS, INC. 16070 MID-CONTINENTAL FUELS RD JOHNSTON. CITY IL 62951 
03-09-300-016 MIO-CONTINENTAL FUELS, INC. 16070 MIO-CONTINENTAL FUELS RD JOHNSTON CITY IL 62951 
03-16-100-002 MID-CONTINENTAL FUELS, INC. 16070 MIO-CONTINENTAL FUELS RO JOHNSTON CITY fl 62951 
03-16-100-010 MIO-CONTINENTAL FUELS, INC. 16070 MIO-CONTINENTAL FUELS RD JOHNSTON CITY IL 62951 
03-()9-300-014 MID-CONTINENTAL FUELS, INC. 16070 MID-CONTINENTAL FUELS RD JOHNSTON CITY IL 629S1 
03-08-400-008 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS Fl 33410 
03-17-200-010 M10-CONTINENTAL FUELS, INC. 16070 MIO-CONTINENTAL FUELS RO JOHNSTON CITY IL 62951 
03-17-200-028 MID-CONTINENTAL FUELS, !NC. 16070 MID-CONTINENTAL FUELS RD JOHNSTON CITY IL 62951 

03-17-100-020 
DAVIX, WILLIAM D & JULIE L 

312 S. ODLE STREET 
SHAW, WILLIAM TYLER WEST FRANKFORT IL 62896 

03-08-400-009 BARWICK, DEAN E 635 E CRISAFULLI RD MERRITT ISlAND FL 32953 
03-17-200-030 MID-CONTINENTAL FUELS, INC. 16070 MID-CONTINENTAL FUELS RD JOHNSTON CITY IL 62951 
03-08-400-006 BARWICK, MARK A. 16545 OLD BEN ROAD JOHNSTON CITY IL 62951 
03-08-328-003 BLADES, SHIRLEY A 16442 OLD FRANKFORT RD JOHNSTON CITY IL 62951 
03-17-100-016 NEW RIVER ROYALTY, LLC 3801 PGA BLVD., SUITE 903 PALM BEACH GARDENS Fl 33410 
03-08-326-004 LAYNE, STEVEN l & RHONDA S 13872 EBERHARDT RD JOHNSTON CITY IL 62951 

lof 3 Att.1.2.A ANO 1.2.8_Q6-.06,lhls 
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WILLIAMSON ENERGY, LLC - WATER MANAGEMENT FACILITY 
ATTACHMENT 1.2.B - CONTIGUOUS SURFACE LAND OWNER INFORMATION 

PINIMAP#I SURFACE OWNER MAILING ADDRESS CITY STATE ZIP CODE 

03-08-300-029 EBERHARDT, EARL RAY & MERLINA 13193 EBERHARDT RO JOHNSTON CITY IL 62951 
03-07-400-023 EBERHARDT, EARL RAY & MERLINA 13193 EBERHARDT RD JOHNSTON CITY IL 62951 
03-07-401-003 TROUT REVOCABLE TRUSTS 302 INDIAN OR. JOHNSTON CITY IL 62951 
03-07-326-013 DAVIS, CHRISTOPHER & DARLA 16746 MONROE ROAD WEST FRANKFORT IL 62896 
03-07-326-012 EWS, DONNA LYNN 12933 GERMAN CHURCH ROAD JOHNSTONCl'n' IL 62951 
03-07-326--002 BAU, PAULA JEAN 16830 MONROE RD WEST FRANKFORT IL 62896 
03-07-326-003 RICHISON, RONALD 16786 MONROE ROAD WEST FRANKFORT IL 62896 
03-07-300.022 MARRS, PATSY ITAL 16875 MONROE RD WEST FRANKFORT IL 62896 
03-07-300.023 MARRS, RYAN O & CELESTIA N 16843 MONROE ROAD JOHNSTON CITY IL 62951 
03-07-100-003 MARGELU, ALBERT C 17317 MONROE RD JOHNSTON CITY IL 62951 
02-12-200-046 REDEMPTION CHURCH JOHNSTON CITY 17466 NORTH RT 37 JOHNSTON CITY IL 62951 
02-12-200-044 SULLIVAN, ROSS W 14263 FOWLER SCHOOL ROAD MARION IL 62959 
02-12-200-031 THREE ANGELS BROADCASTING, INC. PO BOX220 WEST FRANKFORT IL 62896 
02·12·200-009 KEYROCK ENERGY LLC 207 E. MAIN STREET JOHNSON CITY TN 37605 
02-12-200.011 MEUTH, STEVEN E & JANE ANN 17026 ROUTE 37 JOHNSTON CIT\' IL 62951 
02-12-i00-008 MENCKOWSKI, RICKY F & SAYLOR, BRITTANI A 17060 ROUTE 37 JOHNSTON CITY IL 62951 
02-12 200-007 WIEGAND, ERIC & KATHERINE 1613 EST LOUIS ST WEST FRANKFORT IL 62896 
02-12-200·00S MC VEY, TERRY L 17529 RT 37 NORTH JOHNSTON CITY IL 62951 
02-12-200-004 MC VEY, TERRY L 17529 RT 37 NORTH JOHNSTON CITY IL 62951 
02-12-200-037 MENCKOWSKI, RICKY F & SAYLOR, BRITTANI A 17060 ROUTE 37 JOHNSTON CITY IL 62951 
02-12-200-034 CROWN BATTERY MANUF. COMPANY 1445 MAJESTIC DR. FREMONT OH 43420 
02-12-200-033 KEMP, CHARLES & BEULAH TRS 11972 STIRITZ RD WEST FRANKFORT IL 62896 
02-12-200·002 MURPHY, JUDITH ANN STATE ROUTE 37 JOHNSTON CITY IL 62951 
02-12-200-035 KEMP, CHARLES & BEULAH TRS 11972 STIRITZ RO WEST FRANKFORT IL 62896 
02·01-300-013 KEYROCK ENERGY LLC 207 E. MAIN STREET JOHNSON CITY TN 37605 
02-01-400-029 BUNDY, PATRICK & AUEGRA 17445 ROUTE 37 JOHNSTON CITY IL 62951 
02-01-400-032 WOOOHALL, DEBBIE & ETAL 17375 ROUTE 37 JOHNSTON CITY IL 62951 
02-0 l • 300-012 KEMP, CHARLES & BEULAH TRS 11972 STIRITZ RD WEST FRANKFORT JL 62896 
02-01-300-001 RICHMOND, KENNETH 613 S. LOCUST WEST FRANKFORT IL 62896 
02-01-300-006 LIVINGSTON, STEVE C 18094 COWNS RO WEST FRANKFORT IL 62896 
OZ.01-100-004 ABBA, ANGELO TONY & ET AL 1416S ALLEN RD. CARTERVILLE IL 62918 
02-02-400-002 JOHNSON, PAUL & MELISSA J 14936 GERMAN CHURCH RD. JOHNSTON CITY . IL 62951 
02-02-200-00S GRIZZELL, GARY G & ALFREDA L 3390 STATE RT 13 & 127 PICKNEYVILLE IL 62274 

2 of3 Att. l.l.A AND l.2,8_06-06,18.,.t, 
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WILLIAMSON ENERGY, LLC- WATER MANAGEMENT FACILllY 
ATTACHMENT 1.2.B - CONTIGUOUS SURFACE LAND OWNER INFORMATION 

PIN (MAP#) SURFACE OWNER MAILING ADDRESS OTY STATE ZIP CODE 

02-02-200-004 GRIZZELL DAUAS DEAN & MILDRED 18097 COWNS RD WEST FRANKFORT IL 62896 
02-02-100-002 GRIZZELL DALLAS DEAN & MILDRED 18097 COLLINS RD WEST FRANKFORT IL 62896 
02-02-100-003 JAJ LTD PARTNERSHIP & BASS VENTURES, LLC 5885 N. STATE RT 159 EDWARDSVILLE IL 6202S 
11·35-300-003 SCHRODER, HOWARD POBOX393 HERRIN IL 62948 
11-35-300-007 SCHWARTZ, WILUAM 7030 N STATE RT 159 MORO IL 62067 
11·35-300-005 BASS VENTURES LtC S88S N. STATe RT 159 EDWARDSVILLE IL 6202S 

11-35-300-006 
BASS VENTURES LLC S88S N. STATE RT 1S9 EDWARDSVILLE IL 6202S 
JAJ LIMITED PARTNERSHIP 7030 N STATE RT 159 MORO IL 62067 

11·35·300-008 KEYROCK ENERGY LLC 207 E. MAIN STREET JOHNSON CITY TN 37605 
11-34-400-002 SCHRODER, HOWARD POBOX393 HERRIN IL 62948 
11-34-200-008 GLODICH, MIKE 209WMAIN WEST FRANKFORT IL 62896 
11•34-200-006 HAMPTON, SUZANNE 10477 HORSESHOE RO WEST FRANKFORT ll 62896 
11·34-200-005 PARKER, CLYDE A 10579 HORSESHOE ROAD WEST FRANKFORT IL 62896 
11-34-200-002 BARTONI, CHARLES 9806 FREEMAN SPUR BLKTOP WEST FRANKFORT IL 62896 
11-34-100-011 RIDINGS, ROBERT 2055 STATE HWY 14 MULKEYTOWN IL 62865 
11-34-100-001 JACKANICZ FAMILY TRUST 2257 JACKANICZ ROAD WEST FRANKFORT IL 62896 
11-33-200-002 JACKANICZ FAMILY TRUST 2257 JACKANICZ ROAD WEST FRANKFORT IL 62896 
11-28-400-003 JACKANICZ, CHARLEY W 8715 ST HWY 149 WEST FRANKFORT IL 62896 
11-28-300-002 JACKANICZ, CHARLEY W 8715 ST HWY 149 WEST FRANKFORT IL 62896 
11-28-300-021 FITCH, LARRY & LINDA 7029 LAKE CREEK ROAD WEST FRANKFORT IL 62896 
11-28-300-014 SABRE INVESTMENTS LLC PO BOX 3074 CARBONDALE IL 62902 
11-29-400-012 TACKETT, VERLIN PO BOX 1809 MARION IL 62959 
11-29-400-004 SURGAlSKI, VIRGINIA POBOX103 FREEMAN SPUR IL 62841 
11-29-400-005 SURGAlSKI, KENDRA 7727 lAKE CREEK RO WEST FRANKFORT IL 62896 
ll-32-100-008 COLYER, PEARL 7528 LAKE CREEK RO WEST FRANKFORT IL 62896 
11-32-100-007 CLARK, KENNETH 7434 LAKE CREEK RD WEST FRANKFORT IL 62896 
11·32-100-006 CLARK, KENNETH 7434 LAKE CREEK RD WEST FRANKFORT IL 62896 
11-32-100-005 CLARK, KENNETH 7434 LAKE CREEK RD WEST FRANKFORT IL 62896 
11-32-100-004 SUMMERS, KEVIN 7414 LAKE CREEK RD WEST FRANKFORT IL 62896 
11-32·100-003 FITCH. JAMES 7322 LAKE CREEK RD WEST FRANKFORT IL 62896 
11-29-300·014 SMITH, JOSHUA 7145 LAKE CREEK RD WEST FRANKFORT IL 62896 
11·30-400-004 BEARDEN, BRIAN 7059 LAKE CREEK RD WEST FRANKFORT IL 62896 
11·30-400-006 FITCH, LINDELL 6931 LAKE CREEK RD WEST FRANKFORT IL 62896 
11-31-100-001 KIRCHNER FARMS LLC 1411 SWITCH BACK RD MULKEYTOWN IL 62865 
11-30-300-001 KIRCHNER FARMS LLC 1411 SWITCH BACK RD MULKMOWN IL 62865 
11-30-400-001 KIRCHNER FARMS LLC 1411 SWITCH BACK RD MULKEYTOWN IL 62865 

3of3 Att.1.2.A N10l.2.B_ 06-Q6.-18.xls 
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PART I ATTACHMENT 1.6. ADDRESSES THE FOLLOWING: 

PART I ATTACHMENT 1.6.A & B 
OWNERSHIP & CONTROL INFORMATION, 

PART I ATTACHMENT 1.7 
OWNED OR CONTROLLED MINING OPERATIONS, 

AND 

PART I ATTACHMENT 1.9.A 
VIOLATION HISTORY 
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""'·· Addras 

Fortsisf,1 En•IJY LI., 
211 N !!roadway. Suite ?600, S1. l.<luis. MO 

61101 

Rob<nD Moore 46?26 l';t1i-l Rood. St. Cloirtvillt. Oluo 4195< 

R•n•D-., 46226 Nt1iOIIII llaod. SI. ('lojr,,,;lle. Ohio 095< 

Ruhda M 8\Utlr 
211 N Bro.dway. Suile ?600. St. loo,., MO 

63102 

Rashda 114 Bull.Ir 
211 N. lkood ... y Sui10 2600, S1 u,u,s. MO 

6lltn 

R1~1M 8utur 
211 N. Oroadwey Suilc 2600, St. Louis. MO 

63102 

James T Mur,,hy 
211 N Broadway. Su;te 2600. S1. Louis. MO 

63102 

Cody E Neu 46?26 National """"- SI. Cltirsvilh:. Ohio 0951 

Jctcmv J Hurison 46226 Nauon&I Rood. St. Clairmllo. Ohio 09,1 

Je.remy J tt1m&an 46226 Narion&J Road. Sr Cl1im1llt. Ohio 095< 

. 

TABLE 1.4.1 - Williamson Energy, LLC 
Owners and Controllers of the Applicant 

SSN t•ol•ntary)IEIN 
Ontnblp w Coairol Rdatloadllp 10 w 

Appllau,t/ l'otldoa- TIii• 

?7-JIJSJ21 M,mbcr 

- Clti,f E><ccu1;.., Offitcr 

President 

- Seruor V-tee Presid~, 

- General COWIStl 

Sa:tm,y 

Vice Ptesidenl 

. Co,parato Sccn,wy 

- Chief A"""l\lins Offioer 

. PoneipaJ ACCOW1rin9 Officer 

loil'l8 

Onmblp p.,..,,...,. IM•doa In Oate Pootllon Tumlnatle• 
Orpniial'-1'"1 Slnl<t•tt AIICIA'ltd Date 

,oov. 8112/2010 

Sil l/20U 

YJl/201S 

9112/lOll 7f.!J/2017 

9/12/2011 7/2J/:?017 

9/IUl0II 7/lJl'..017 

911/lOIS 9/J0/2017 

7121/21Jl7 

9/J0/2017 

9nono11 
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N1mt Addras 

Fomi1h1 En°'l!)' LP 
211 N Droodway, Suite 2600, SI. louiL MO 

63102 

Robcn D MOM: 46226 Notional Rmd. SL C'latm1Ule_ Ohio 4)~lt 

Rabat D Moore 46226 National Rood, St Claim,ollc. Ohio 43951 

R11hda M Buru, 211 N 11,oodway. Suite l600. St. t.o.loL MO 
63102 

Rashdi M Bulllr 11 l N 8road"11y, Suite 2600, St l.oulL MO 
61102 

RIShdaM Bun■r 
21 DI Broadwoy, Suite 2000. Sc l..oui, MO 

6JI02 

Cody E Nott 46l26 Naticnal Road. St Clai11v1ltc. Ohio•H!I 

Jeremy J HamSOl'l 46226 N•t•O!III RC>ld, St Clai11.;11._ Ohlf 419.sl 

/erany I Hamson 41>226 N111<>nll Rood. St. Omt>voll._ Ohoo 4)0S• 

... 

TABLE 1.4.1 - Foresight Energy. LLC 
Owners and Controllers of the Applicant 

SSN lval■alar)')IDN O..•mhlp or Cootrol Rclallcna,lp co 11,, 

Appllcaot/ Posllio .. TIil• 

=771194 Member 

. Chior Execu1jvc om...-

Prcsidmt 

Scniot Viet l'retidellt 

Gat .. 11 Counsd 

S=-ry 

C:O<JIC)Bte Sccrc1ary 

Chief Accountiog Offiw 

. Principal Aa:oontinJ Offi«t 

zone 

Ownen\lp Paca,cqo loC'aritanLII DatePoslll .. Te1'11lhwlen 
Orpoludoow S1n1cto,e Auamtd Dai, 

tOO'A 6110/l014 

S/lll?Oll 
-

~IJ 1121111 

IO/Jtf20l2 1m12011 

9112/2011 712l/2017 

IOIJJl2012 712)12017 

. 7121/2017 

9/]0/2017 . 
. 9/JOllOl7 
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Name Addt<u 

Munay F...oersY C'o,p,r.11ton ◄6226 1'111iooal Rood. St ('taim'illt. Ohio 4J9~C 

f<W<1>gh1 En"'l"I GP LLC 211 N. Dro,dway. Suilc 2600. St l.ou1L MO 
6)102 

Robcn D Moore ◄6226 Not,..,,1 ROIUI. S, Cl1irsvillt. Ohio 43qs1 

Roba1 D Moon: ◄6226 N11ional Road. St. ("lai,.ville. Ohio 4395' 

R■1hda M Run,u 
211 N. Broadway, Suile 2600. Sl L..-s. '-10 

6JI02 

RalhdaM OIPlat 
211 N. Broodw,y, Suitt 2600, St Louis. '-10 

61102 

11>1'1<11 M. B""'r 
211 N. B<aadway. Suite 2600. St. Louis. MO 

6)102 

Jeremy J, HartiltNI ◄6226 Nllional ROid. St. Ctai,.vi11e. Ohio ◄J9~C 

Jeremy J Ham~ 46226 N1tional Rood.. St. Cl.;r,v,lle. Ohto 4l4SC 

Cody Nett 46226 N11io,,al ROid. St Cllir,villc. Olno 43951 

John F Dickioson 211 N Broadwty, Suile 2600. St Lcu,s. MO 
61102 

E HunJer H-.nison 211 N. Broadway. S•itc lbOD. St. Louis. MO 
61102 

E Bartow Jontt 
2 t I N 8roactw1y, Suire 2b00. Sc l.«ai~. MO 

63102 
!II N.8rOldWay,Sulr.e2600.SI LOuls.,MO Chri,Ofo,e 

6)10? 

Chri1Clinc 211 N Drmdwl)'.Suilc2600,St l.oui1.MO 
6)102 

TABLE 1.4.1 ~ Foresight Energy, LP 
Owners and Controllers of the Applicant 

SSN (•ol11111a17)1£.1N OwatnblpotCOl>ll'OI R,ladOQallip lo 1M 
Applltaatl Pe,ltio• T1do 

Jl•l'>l67)2 Shottholder 

. Generil Partner 

Chief Execurivc Offic:c:r 

. Prcsidan 

. Senior Vice l'mi"°"' 

Ocnonl Counsel 

Sr«ct•ry 

- Chiof Accaurtting Offica 

. Pnnc:ipa9 Accounaing Officer 

- (orp()QIO Secma,y 

- °''"""' 
- OircctDr' 

- Oi;ector 

- Chairman or the Board 

- Corporate omce1 

Jou, 

o-.r.,1p p.....,, .. ~ UC•don ill Datt l'oslti<m Ttn11lnatit,,, 
OrpawiliollOI StractoPe AulltMd oa .. 

SJ~\ l/2~17 

S/llt'20U . 
. ~/Jll:201S 

111Sl201S 7/2)/2()17 

11151201S 7/ll/2017 

11~1201$ 1,iJ/:20)7 

'lnOr'2ll 1 7 

Wl0/2011 

712112017 

llf.lll:2015 

w,ono,i 

1/30/2015 
--. 3121112017 

312812017 
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,., .... Addm, 

M1,1,nivEn1:t5YCorporauon 46:?2~ l',',rional Road. S, (' ... moll,. Ohio4J95( 

Fc,,a,isht Re,cn,n LP 211 N ll<oadwly SuilC !600. SI IA>USI. MO 
6)102 

ltobctt O Moote '6226 N.,,,..,I Rood. SI. ('lu"vi le, Oluo 4)9SI 

Robm O \loorr 46216 Nabcnal Rood, Sc. C'l•nv,lle. Ohto ◄)9SC 

RDb<" 0 Moo,r ◄6!?6 N11icnal Rood. SI ('lair>vollc, Ohio ◄39~ 

RabenD Moot< 462:26 N11icnal Road. SL ('l11rsville. Olllo 4195( 

Oenid Her....,,, 
211 N Btoadwly. Suire 1600. SI LcuiL MO 

6)102 

PIW Vining 
l l I N. BtO<dwly, Suil< ?600, St. '-<ut, MO 

6JIOl 

8rian SuUi"'*" 
l 11 N Broodway. Suiac 2600. S1 LouiL MO 

611al 

Rash'4Bunat 
211 N. 8,oa.dway. Sul1e 2600, Sc t.ou,L '-<0 

61101 

RuludButur lit N BroodWly. Suhe 2600. St. Louil. MO 
61102 

it.ihod llu<r., 211 'N BrOldwoy S..,te 2600. St Lou1L MO 
U IM 

GC'auy 211 N Bmodway. s .. ac ~-St U>UIS, MO 
6)102 

Jam<S \1urphy 
211 N Broadway. Su11e 2600, S1. t.o,i,. MO 

~!102 

Rob<n Edwvd ~ 46226 l'atioul Rood. SI C- airsvillc. Ohio ◄]'IS( 

CodyF. NCA '4(,2l6 l'llli....t Road. St Clai1>ville. Ohlo 09~ 

Jm:rn1· J Harrison 46ll6 NauOAII Rold. St Clairaville, Ohio oo,c 
J-1 Ham""' 46126 N,tooftlll Rood SI Claoraville, Ohio 4}95( 

TABLE 1.4.1 - Foresight Energy GP, LLC 
Owners and Controllers of the Applicant 

SSlf CYOlaatlHJ)/DN 
Owllrntllp., C••tnl Rtlatloasblp to tllr 

Appllu■cl Pmhlon- ltdr 

31-1~7~? Shottholdet 

Slwdloldu 

OireciOl 

Chirf Ex<eutive Olftat 

President 

Chaim,1n 

Oireacr 

O,rmo, 

Director 

Seni0t Vice Prcsidcnc 

(',cncral Co,,nlld 

S<crcwy 

l>irettor 

Cotportace Offieer 

Director 

c ......... Swua,y 

. Chief """"ntiog Officc, 

Princirtl Fin,nall Officer 

4 al 2.1 

Ow,wnlrJpP.....,.taa< lMalio■ Ill D1te Pooldoll Tt<ala■tloo 
Orp■i..tloaol Stnrtatt AIAllod Date 

-· . 4/1&/J0I~ 

20% . 4116/201~ 

-
j/)1/2015 

. snir.ou 

. S/ll/201~ 

. JIU/2017 

9115/?014 

l/112016 

1/10/2016 

. 6.'17/2014 712)12017 

6117/1014 7/ll/2017 

61171201◄ 7/.1312017 

9/IOllOU 

6110/lOIS 91)0/2017 

. - ll2&/l017 . 

712112017 

9130/2017 

9130/2017 
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Na11M -· 
Mum.y l:°nCTKY Holdinp Company ◄6226 N.,;..,.1 Road, St c1,;...,.;11c, Ohio◄)91C 

Robert &ri;.i:nc Murray "6226 N11;or,a1 Road. S1 Clai.,Yillo. Ohio4J9,C 

ttcury W. Fayne 46226 N11ional Rold, S1. Cl1hsvillo. Olu<>4)95t 

Rcben D Moore 46226 Naricnal Rood. St Clairsvillt, Ol,io4J9~ 

Ricbanl L. I.a'"'°" 46226 N.,;..,.i Rood. SI Cl■inYiltc, Ohio 095, 

Rot.Ht F.uscac: M\lrrt)' 46226 N01i.-l R .. d. Sr Clanvillc, Olno OOS 

RobenD.Moor-e 46226 NuiONI ROid. St OllinYilto. Ohio 43954 

Roocn 0. Moor< 46226 N11ional Roacl, St. ClainYillc, Ohio 4395! 

Robcn Eull'"• Mutr•~ 46226 Na,;.,.,.1 Rood, St. Chri,.Yille. Ohio 4lQSC 

Robert liugtn• M...,.y '6226 Noricnal Road. S1 c-1,;.,,mc, Ohio ◄)9~1 

Mickacl O Mc:Kow,, "6226 Nnional Rold, S1. Clairsville, 01110 0951 

MicbadDl.<>a_, 46126 N11ion1I ROid. SI. Claln..;110. Ohin 41951 

R J Cornelius 46226 Narion&I Rood. St Clairsville. Ohio 0951 

RO)/ A Hriddboch 46?lo l'iOlion&I Ro■d. 51 Cialnville, Ot,;o 4)954 

ky1n M1cb1d MWffy 46226 National R.oacl. St. ClainYille. Ohio 439'1 

Mi<hlct O Md<own 46126 National kood. St Clainville. Ohio ◄)951 

Rob<n D. Moore 46126 Notional Rood, St. Clainville. Ohlo 09i1 

Miol»elTW <'¥Cl' W?6 Narion,1 II.Old. s, Clain.,;11._ Ohio 4)9" 

Robffl Edward Mumy 46226 N11ion1I Rood. SI. Cl1inville. Ohio 095( 

J•sonO. Win 46226 National Road, SC. Clllir1ville. Obto 4)95( 

r ... 1 8 Picwioi 46226 N11ion1I Rood. St. Clai,.ville. Ohio •l9SI 

An1l,ony C Vulk&, II 46226 National Road. SI. Clainviltc. Ohio 439,1 

James R. Tllfntr, Jr 46226 National ROid, St Cl1inYille, 0hio4J9S4 

Eric S,Grimm 46226 Nllional Road. S1. Clairsville, Ohio4J954 

Jolln R.. Fomlli 46226 NalionaJ !load. S1 Clainvillo. Obio◄l954 

Roben &!word Mu,ny 46226 N11,on■I Rood, SL Ciaim,lle. Ohio◄J954 

Robt'1 Edward Mun11y 46226 N&1ional Rood. Sl Cl1Mt1vill,.Olrio◄l9" 

TABLE 1.4.1 - Murray Energy Corporation 
Owners and Controllers of the Applicant 

SSN 1-.IUMU)')'EIN 0-tt'llalp orC.....,, lldalloulllp 10 di, 

ApplkHlf l'lokio• Tdlt 

20-010046) Ow..... 

Diroctol" 

Director 

Di,eaor 

. o.u,aor 

. 011cr f.JCCCUri\re Officef 

. Exea.i1iwVP 

. Chier Fin...cill Office, 

c,,,;rman ..rlhe Boa,d 

President 

. Secte!a,y 

. Treasurer 

. Sr VP MIJt.liog& Sal"' 

l\srt Viu ..... ~d .... -Opc,llions 

. Via: Prcsiden1~1eions 

. Senior VP - I.aw & Admio 

. Ch,cfOpcratioaOffiu, 

. VP- 0oYt R.e111ions 

. E,u:ani•e VP - Marl<eting and Sala 

. "->islant Sectewy 

. VP. H R. & Empl~ec Rdations 

. Assistant Tmsurtr 

. Senior Vice Presidcal 

. A,si,..nt VP or Opemions 

. Senior Vice Pttsidcnt 

. VP - E.1mlal Afr1in 

. V1' ·-M1r\crin9& s■1 .. 

50'21 

o.m.nw, ,.,.. .. ..,. l.bt•da• QI Oate P osllloa Tt,.lna1to• 
Orpalr.a1iom1S1n1<1aro AISUled Dalt 

100¾ IOf,!1/2003 

212lP.001 

1rn12005 

◄nl/2007 

1121/lOOS 

lr>...J/2001 

8/15ml12 

8/l:IIZOl2 

212l"°4ll . 
2123/2001 

l/2..-:2001 

2/23/2001 

11/IS/'1011 

. Q/11/:1007 

. 9/11/:1007 

8/15nG12 

8/IS/:1012 

611/2012 

. 1130/2015 

4/JllllOIJ 

114/2014 

. 7n9'2014 

1/14/201' 

S/21/2017 

11/1/2010 4/1/:1016 

8/IS/2012 749/2014 

. l/lS/2012 912912014 
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Ntimt Adcbtu 

Robert fuaene Mur~v "6?2o Norionol Rood. St Clair>willo. Ol!io •J95< 

Rob•rl D. Moor• -16226 N■tiOCIII Road. S1 Clau,-itle, Ol,,o◄~51 

Michael 0 . Mc!town 46226 N&1ioa.l Road. 51 Clainvil'e. Ohio 4)QSI 

Mlch,.I D lolocono 46226 N.ltiOCIII Road. SI. Cla,nwillo. Ohio◄)~ 

MtehHI 0 , McKown 46226 N,dOCIII Rood. S. a .. .,.,1 o. Ohio 4)95< 

Robe<! Eua•n• Murray 46226 Naiiooll Rood. SI Cl""1V!lle. Ohio 4)9)4 

llobott Euc•n• Murray '6226 Na,1,,...J Raad. Sr. Clair,wille, Oluo 4l~ 

Robert D. Moore 46226 NstiOCIII Rood. S1. Clair,wille. Ohio 4]9~ 

Murray, Robetl Eus<,to Tnistec, (REM F,mily 
46226 Nlrionol Road, St. Clai0>•·illt. Ohio 09.!< TNl!I 

!1"""1EdWK!IM1trray 46ll6 N•oonol Roe. s, Ctainvill•, Ohio4)9.!< 

JO.yan Michael Mum,y 46226 Notional Rood. St. Cl111:svill•. Ohio◄J9S( 

F,nh Third Bao~ o( NE Ohio· TIUSIC< jMumy 
"6226 N1uonll ROid. St Claimille. Ohio4l9~ 

ZOO) TNUI 

loN1han Raben Munay 46n6 ~.1;onai RO<d. St. ClairsYille. Ohio4Jll$( 

Murray, Robert Euse"e Trustee, (REM 
~226 Ntlio!ial Rard. SL Cla,nvillc Ohio4J95< 

Famllv Trust) 

TABLE 1.4.1 - Murray Energy Holdings Company 
Owners and Controllers of the Applicant 

SSN (volulltal'J'),IEl'H Owncn•lp or Colltnl RclalloNblp 10 Ille 
Appllunr/ l'esltlo► Tlllo 

Oireceor 

Director 

Direa0f 

T1tasum 

s«tttary 

Prosidenl 

Ch;e(&ea.tive Off"occr &Chair 

Chi<!Financi.i orr ..... 

Sborohdder. 2()% ciu. B Noo-VDlin1 Srod< 

Slwelulld..-. ZO% Clw 8 Nart-Voli"8 SIO<k 

Shoreholder • 20''4 Cltss B No,,.Voti•M Smcl< 

Sh•reholder. 20',4 Clan B Noo-Voll"l! Slo<k 

Shtreholdct. 20% Clas, II N~ .. Voci•s SIQl:k 

Shareholder 

611121 

Owunldp ,.,...,.I• 

. 

. 

. 

. 

100"'4 Clan A VC!<ing Sto<k 

Leurio■ in o., ..... 1,1oa TCfmlntio■ 
°'P•lletloul Sm,cta~ --td D1tt 

101:!lf.!OOJ -

2/"JJ/2001 

. 61)()!20(); 

. 4123/2007 . 

. ll'JCOOS -
:!12J/l001 

. Ill 5/2012 

S/tS/2012 

S/10/2010 

. 61)0/lOOl . 
6/)Q/200) . 

10/IJ/2003 . 

61)0/200) 

l/?J/llXII 
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Name Addftu . 
llob,:rt O Mcorc ~622b Norion1I ROid. St Cl11mil 1<. Oh10439~ 

~<1DM00<c 46226 N11ional Road. S. Cl11nvil1e. Ohio439.!< 

C'odyE Nen 46226 Naliooal Rood. St Clainville. Ohoo ◄J9S1 -
Jrremy J_ Hani'°'11 46216 Nat,..,.I Rood. SL Clojn,,.,llt, Ohio 4)9S --- --- -
Jue-my I Hani,on 46226 N11ion1I ROid. St Chrinvillc. Oluo 419!!< 

-
- -

----
-

-

--·· 

-- -·· 
---

•· 

-

TABLE 1.4.J - Mach Mining LLC (Operator) 
Owners and Controllers of the Applicant 

SSll'{vol1Utta.,.YEIN o.,,...,bip or Coan-el Rda1t.,..hlp lot~• 
Appllcol/ POlilioa-Tttlo 

O,;cfF..,ccuh"" Officer 

Prcsidmt 

. Corpante ~ 

- Chief Accow,tin5 Offictr -
Ptiodpt) Accounting Offitcr 

-

-
- -

- - - •· 

1ot:!:II 

o.,....,111p, ....... ...... llo•lti Dalo Position Tnm•uti•• 
o...,.iutiaaol Smicc■re AIIHIH Dl-11 

Sllll?i)I.I 

~ 3112C1 1! 

. Yllll0!1 

WJ-0 

~11 --
- -

I 

-
--

I 
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TABLE 1.4.2 
Ownership and Control Information for Other Permitted U.S. Surface Coal Mining and Reclamation Operations 

Pcnnltttt/Compaay Na1uorOperalio11111 
Ftden,I or Slate 

Na.,,.of MSHANumber 
Ownrr/Entity fnm Tablr 1.4. I U.S. ledMdual ha5 bttti As9odatcd will1 fo1 Position Tille to Company Companyf:IN 

~rmil Number 
Stair Regulatory willl Oaieor 

1bePl"1"1ie1115Yan. Authority ISS11ance 

ILOB-1211: 
Fores1i;IU Ene'l,'Y LLC Hlllsobom E11ergy LLC Member 20-S2Jl639 1/30/12; tL08· 

399,424 IL IDNR 03216·03: 1/lS/14 

Foresight Energy LLC Macoupin Energy LLC Member 26·280900S 
56, 209, 265, 291, ILOB-00726: 
302,419 IL IDNR 2126m 

Forcs,ght Encri:1 LLC Sugar Camp Energy LLC Member 41-2178049 
ILOB-03189-03: 

382,434 IL IDNR 1/6/12 
IL08-03t41-01: 

Forcs,ghl Encrgy LLC Williamsoa Energy Ll.C Member 81-0669143 6/26/07; IL-08-
375,417 IL IDNR 03141-02: 12/3/10 

Cody E. Nctl Eocrgy Rc:sourccs, Inc A:sso>1ao1 Secretary 31-1044044 
17930120, 360269S: 
24880103 PA PAOEP 5/2S/1988 

Energy Rcsour«s, loc Voce Prc51dc11t J 1-1044044 
17930120, 360269S: CodyE Neu 
24880103 PA PADEP 5/25/1988 

ILOS-1211: 
James T Murphy H,I sobom Energy LLC Vice Prc$idclll 20-523163? 1/30/12; IL08· 

- 399,424 II. IONR 03216-03: 1/15/14 
56, 209, 265, 291, 1Ul8-00726; J:,,ncs T Murph} Macoupin E"ctJtY LLC Vice Prcsulc,11 26-2809005 
302,419 IL IDNR 2/26/90 

James T. Murphy Sugar Camp Energy LLC Vtcc President 4!-2178049 ILOB-03189-03: 
382,434 IL IDNR 1/6/12 

IL08·0314l-01: 
James T Murphy Wdhamson Energy I.LC Vtcc President 8)..()669143 6/26/07; IL-08· 

37S,417 IL IONR 03141-02: 12/3/10 
ILOS-1211; 

Rashda M. Buttar Hillsoboro Energy LLC General Cou•sel 20-S2316J9 1/30/12; IL08-
399,424 IL IDNR 03216-03: 1/lS/14 

IL08•1211: 
Rashda M. Butrat Hlllsobom Energy LLC Sccrclary 20-5231639 1/30/12; ll08· 

399,424 IL IDNR 03216-03; 1/15/14 
ltOS-1211: 

Ra.~hda M. Bunar HollsobOfo Energy LLC Semor Vice Prcs1dcnl 20-5231639 l/30/12; ILOS· 
399,424 IL IDNR 03216-03: 1/15/14 

Sccrelary 26-2809005 
56, 209. 265, 291, ILOS-00726: Rashda M, Bun~r Macoupi• 1:.ocrgy LLC 
302,419 IL IONR 2126m 

Macoupin Energy LLC S<en1or Voce ~idem 26-2809005 
56, 209, 26S, 291, ILOB-00726: RMhda M B11U1r 
302,419 IL IDNR 2/26/~ 

Sugar Camp Energy LLC General Counsel 41-2178049 ILOB-03189-03: Rasltda M. B111111 
382,434 IL IDNR 1/6/12 

S=rc:tary 41-2178049 
ILOS-03189-03: Rashda M Buuar Sugar Camp Energy LLC 

382,434 IL IONR 1/6/12 

Senior Vi« Prcs1dcn1 41-2178049 ILOB•03189-03: Rashda M Buuar Sugar Camp Energy LLC 
382,434 IL IONR 1/6/12 

80128 
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TABLE 1.4.2 
Ownership and Control Information for Other Permitted U.S. Surface Coal Mining and Reclamation Operations 

Permitlft/Compt1ny N•me of Opcralion in 
Federal or State Namrof MSHANu111brr 

Ownrr/Ealily from Table 1.4.1 U.S. lltdmdual hu bttn Aaociattd with for Position Titlt to Com pall)' Company ElN 
Permit Number State · Rqularory with O.trof 

the Pre\'lovs S V "8n. Authority IS$Uat1Ct 

IL08-03141-0l: 
Rashda M Bu1101 Willia,nson Energy LLC General Coon.sci 81-0669143 6/26/07; IL-08-

37S, 417 IL IONR 03141-02: 12/3/10 
ll08•03141-0l: 

Rashda M. Bunar Wilhamson 1:ncrgy LLC Sccn:tal) 81-0669143 6/26/07; ll-08· 
375,417 IL IONR 03141-02: 12/3/10 

ll08-0314H)l: 
Rashda M Bullar Wilham$Oll EncrJ!y LLC Senior Vice Prcs,dent 81-066C)J4J 6/26/07; IL-08· 

375,417 IL IONR 03141-02: 12/3/10 
3301070: 

Robert D Moore An,cnca11 Encri;y COlll Ass,stanl Sccmary 31-ISS0443 11/6/2000; 
0-0425, 0·11S9 OH OONR 3302122: Unk -

4202233: 

RobCT1 D Moore Andalcx Resources Inc Treasurer 61-09"~2~ 
8/9/2006; 

C0070019, 4201864: 
C0070033 UT UT·DOGM 6/20/2011 
3950701, 

Robert O Moore Can1crbury Coat Co Prcsidc111 25-11214n 
390011S, 
3743701, 

3841302 PA PAOEP 3608544: 2/1/1996 
3950701, 

Robert D Moore Canterbury Coal Co Treasure, 25-1117473 
3900115, 
3743701, 
3841302 PA PADEP 3608544: 2/1/1996 

Robert D. Moore E,gh!)' Four Mining Co Voce Prcs,dcm 2S-169S903 
63743702, 3600958: 
63831302 PA PAOEP 9/30/1998 

Energy Rcsowccs Inc Director 31-1044044 
17930120, 3602695: 

Robert D. Moore 
24880103 PA PAOEP 5/25/1988 

Genwal Resource Inc Treasurer 87-05)3099 
4202356-4201715: 

Robert D. Moore 
0015032 UT UT·0OGM 1/1/1981 

ILOB-1211: 
Robert D. Moore Hillsoboro Energy I.LC Chief E•ecutive Officer 20-5231639 1/30/12; ll08-

399,424 IL IDNR 03216-03: 1/15/14 
llOS-1211: 

Robert D. Moon: Hillsobono Energy LLC President 20-S23l639 1/30/12; !LOS-
399,424 IL IONR 03216-03: 1/lS/14 
8895009, 

Robcr1 D. Moore KenAmenc:an Resources Inc Assisiant Treasurer 61-126438S 
8895011, 
8899044, 
8890147 t(Y DSMRE 

Macoupin Energy LLC Ch,efE,ecutive Officer 26-2809005 
S6, 209, 265, 291, I LOS-00726: 

Robert D. M00<e 
302,419 IL IONR 2/26/90 

9of 2:8 
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TABLE 1.4.2 
Ownership and Control Information for Other Permitted U.S. Surface Coal Mining and Reclamation Operations 

hnnirtee/Company Name ofOpenlion hi 
Federal or St•t• Na-or MSHAN■mbu Owner/Enlily from Table 1.4.1 US. loidmdu1l bu bffll Aslocialfd witli ro, Position Tille to Company CompuyEIN 
Ptrmil Number 

s111c RrplllO')' wilh Date of 
tbcPrnious~Yan. 

Authority h,uan« 

Rohen D. Moore Macoupm Energy LLC Prcs,denl 26.2809005 
S6, 209, 265, 291, IL08-00726: 
302,419 IL IDNR 2/26/90 
U010083, 
U007083, 
U043100, 

Robert I) Moore Murray Amcncan Energy Inc President 
U019l83, 

46-4091556 U004584, 
UOOS383, 
U008683; 
30841319, 
30743702 WV;PA WVDEP;PADEP 

Robcn D Moore Murroy Keystone Prco.:cssrni; Inc v,ce President 46-4068709 3608540: 
3951601 PA PADEP 9/22/1998 

0-2180, D-2291, 

Robert D. Moore OhroAmencan Encr~ Inc Prcs1dc111 10..3044610 
D-2304, 0-2312, 
0-2362, 0-2382, 
0-2411 OH OONR 

Robc:n O Moore Su~ar Camp Energy 1.1.C Chrcf E:i.erut IYC omccr 41-2178049 ILOS-03189-03: 
382,434 IL IDNR 1/6/12 

Rober! 0 Moore Sugar Camp Energy LLC President 41-2178049 ILOS-03189-03: 
382,434 IL IDNR 1/6/12 

1102752: 

Robert D. Moon: The American Coal Company Tn:asr,rcr 73-1543124 11/7/1983, 
2. 255,257,306, 1103232: 
352,344,401 IL IONR 9/23/2010 

Robert O Moocc The frankltn County Coal Company Voce President 46-4797001 1100601: 
202,274. 43, 281 IL IDNR 11/14/1986 

Robert O Moore The Harrison Coun1y Coal Company V,cc Prcs,dcnt 46-4067631 
U010483, 
Ul02592 WV WVDEP 4601318: Unk 

Rober, 0 . Moore The Manon Couniy Coal Compa11y Vice PresiclctJr 46-4067755 
U007883, 
0104491 WV WVOEP 4601433:Unk 
0102692, 
0102392, 

Robert D. Moore 11,e Marsl11U Couniy Coal Compmy V,cc Prcs,dcnt 46-4064123 1./003383, 
U200707, 
0200211 WV WVDEP 4601437: Unk 
U004684, 

Robcrl D Moore: The Monongaltft Counly Coal Company Vrcc President 46-4067864 
0101193; 
30841312, 

- 30950701 WV;PA WVDEP;PAOEP 4601968: unk 

10oH 8 
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TABLE 1.4.2 
Ownership and Control Information for Other Permitted U.S. Surface Coal Mining and Reclamation Operations 

Ptermittee/Comp••Y NamcofOpnalioa I• 
Fedenl or Sr.te N■mco( MSHANumher 

OwnerlEatlty rrom T•b~ 1.4. l U.S. lndividu■I hu bttn Auociattd wit!, fo, Position Tide to Company CompanyEIN 
hrmit Number 

Stale Rq,,l,tory with Date of 
tbt Previous 5 Van. Audlority lssaance 

Ul02591, 
U104S91, 
U200306, 

Robert D Moore T11e Ohio County Coal Co,npany V,cc President 46-4054000 0100100, 
0200706, 
0201806; 
63981301 WV;PA WVOEP;PADEP 4601436: Unk 

34-1874726 4202241: Robcr1 D. Moore UlahAmerican Energy Inc Tl"Ca$01ter 
ACT007013 UT UT·OOGM 2/24/1999 

Robert D. MOOfc Wesi Ridge Resour«s Inc Treasurer 87-0585129 
C007041 UT UT-OOGM 4202233: 8/9/2006 

ILOS-03141·01: 
Robnt D Moon: Wolhamson Eneri;y LI.C Ch,cfExecuu,-e Officer 81-066914) 6/26/07; ll -08· 

375,417 IL IDNR 03141•02: 12/3/10 
IL0S-03141-01: 

Robctt I) Moo~ Williainson Energy LLC Prcsidcut 8l-066914J 6/26/07; IL-08-
37S, 41'1 IL IONR 03141-02; 12/3/10 

Uof28 
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TABLE 1.4.3 
Pending Permit Applications Associated with a Table 1.4.2 Operations of Owners and Controllers 

Name ofReplatory 
Permit AppUcatloa 

Date or Permit Name otOwnorr/Controllcr from Tabk 1.4.2 Name of Applicant Compaay Position Tltle Stale Namber or ollter Aalbority 
ldcnllllct' 

Application 
W1lhomson Energy. LLC W1lhamson Energy N/A IL IDNR 456 S/2SJ2017 

, 

12 or 28 
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TABLE 1.4.4 
Surface Coal Mining Operations Owned or Controlled by the Applicant 

Appllcnt'1 Relatla11Ulp to 
MSIIA Nuntbtr Sam• af Surf .. • Cool Mh>l•c Operatlan 

A.dttt- t:lff Conpaay jlPdadlftll: Ptrc:nlal' 
Stau l'lantt •f Rq:ulatory Federal o, Salt 

and Dateaf (Comp••rl of Owocnhlp and LonldDft In Aulharily Permit N11111btr 
lauanc,, <>ri-aitstianal Suuctuno) 

IL.IH ... Ul41-UI; 

6126107; I L-0&• 
2 I I N BroadW11y, Suue 2600. s, Louis. MO 03141-02· 

WilliamlOfl Eacq;y, LLC 63102 81-066~1•3 IL lONR 375.417 1213/10 

_ , 

13 of 28 



R05751

j 11 r I 11 I 
,1 

' ' 

.} jf 
j 
:- • 
! a I 

1! I 

Jf .. 
;!. 

-

if 
? ,. -i 
Jij 
p 
"l L__ 

I 
~ 

c I s .I ., 
-~ 11 J ; 1 
.. C 
::, ; 

f 
~ ! A 

"l~ 
j 

-,:, I Lil C: 
...l .. 

CD "' <·! 
I- i )Ji .. 
~ 
"' .2 • i. 
l$ I .. .. 
cc ~ 

! 

! .. ,. 
J 
I 
! ., 
l 
• 

! fr 
j ,if 

Ji 
-

! 
! 
! 

I I 



R
05752

TABLE 1.S.3 
List of Violations by Applicant the Past 3 Years 

NoOle orCoo,pany or Date. Lonlioo ■■d 
State aad Pe.,. lt No. oT SJou, Violation No. or Typur 1••1•1 A1enq, 

MSffA Nombtt MSHA \llolotlao N.., l,sue Date Peno• 10 Wb°"' Vlolaciu Deocrlp<lo■ of the Violatloo 
Ad01l•lltrotlvc or Violatlo■ Stows Abate.ne.1 AteiOl9t 

maed 
Jodl<lal l'N>oeedlH 

1ra11ure 10 mccs; ... 11u1:nt 11m1ts JU 
Outfall 00~ with pH of 4 97 (bolow 
6.0 min,mum) ond chlondes of 

!ONR 1Ul06l7!7 NOV SB-04-IS 6129/2015 TACC' 
5834 I ms'L (above 2000 Treatment onyo11,g II Pond 
~XlfflLll'l'l). Abated 00~ 

ir-cnn ~ ,a11QI 10 10110w tnc 

requm:d mon,tonns plan during the 
m1n,ng ofh:i,1gw,oll ll8J>el• ~ 18. •20. 
and l'2 I lmmed,11ely rmplemcnt 

OOGM ACT00'7041 NOV ij21lS6 9/10/lQIS UF.1 mont1onng. Abaiod 
l"'un')I y oq,osuea u> 

IONR 257 NOV .SS-01-16 2/l&/2016 
..,au,hc,nu(I s-ea within and 

TACC outs«!: of the pcnnllled arc.o. Abated 

A plan with ne&>Onaolt 
deadlmes >et in 2015, 201b, 

3'!0f.!0l6 11cm, from the 2015 reclam,u,on 2017. ~ IS. and 2019has 
sehedul~ ~-en: nol completed on been eS1abhmod to complete 
time '-'OV 67,) ,16 rs""'1 for not the r«lam,t1on rcqu1rements 

IO"IR 4] NOV t,7.)-16 Consahdat•on CC mcet•ns the Morch I, 2016 doM!line. AblllCd auoc111ed with NOV 67-3-16 
, ... c,A.-r permit rtqu1terni:nt$ wcn:. 
not mer and a complm updated 
,AAPP permit opphcatton to 
include a taifcat loadout operatu)ti 

IEPA J\-:?016-00()17 J\•20tb-OOOI 7 414/2016 TACC must be !IUbmllttd Abated 
1r111un: lo .,._ •• 11 -·- rec:c1ve 
approval from UOOGM ronhc 
1ns1allalron of a metal/ch■in·lmlt 
fcn<:e •ound the warehouse (as well Abated with sutinunal and 

OOG\I ACTOIS0l2 NOV ~2l 17S .Vl9'2016 um ■s updalc MRP} Abaled _,.,..,va1 by UOOOM 
--•W-..c.1 '"ti r~u~lll'-'tl~ 

bepn. A plan w11h 1~ble 

deadlines"""' escabl1$hod to 
failure to abate NOV 67-3-16 within compldo the m:lomotion 
C111enllontimogn,n1od COOl-16 n:qu1ranecus 1S.SOCi1i1ed with 

IDNR IL0036021 C00!-16 7/612016 Consolldauoo CC' 
abatcmicm aenons arc ra1uucd by NOV67-3,16 COOl-16 
AIJllUU 8, ~016 Abated abeted. 

Failun, 10 submrt the renewal 

os:,pli1cot10ns 1n a cime:ly m1nner The This NOV wttl be vacated as 
noufieat,on syS1om lhal IDNR u,cs soon as d1c signed and salcd 
10 aim permu holden of th<i, C<>plts from 1he Saline County 
pmn1t c•p11111100 datos faded to co.,nho.,.. reach the IONR. 

!DNR 2$$, 2~1 352 NOV SS-Ol-16 10/412016 TACC send the "liO day lt11c:n· to us Ab&lcd oftice. NOV abated 10/21/16 
1ra11ure to inc,-....;''°""' .rrom 

Sedim«'lt Basin 002E from the Dosclwse moni1onng reports 
quanerly n,pc,is foe October. for the bas,n must be 

IONR 2 58-1-17 :?f.!1/2011 TACC November, and NoYember. Abated subminedby Morch 21. 2017. 

1Sol?8 



R
05753

TABLE 1.5.3 
List of Violations by Applicant the Past 3 Years 

N••• orCampuy or 
Dale, l.c,caci<Ja aad 

Staca ■ad Pc-riait: No. qr Stale Vlolalloa No. or T~of lnuingAc .. cy 
MSHA Namller MSHA Violaclon Ne. 

laOHllate Panea tow .. ., V,obcjon D....-lptlon ofdoeVlolatlan 
Adnimbcradve or 

Viot.cjoa S1a1us Abatement Action, 
baud 

Jadldal Pn><eodlu 

Fa,hn lo roport now from Seduncnl 
Buln 00:! (NPDES o..tfall 00:?) for 
tho month of Na-bet 2016 "' liM: 
q""'1crly d13Chllf:at mo1111onns 
report>. (The l}epanmcnt docu<111ed 
flow during 1hc Nov 10. 2016 

IDSR J99 Jl-01-17 J/}12017 Hillsboro 1nspoc11on.) Abated 

Fallun, to r,port flow rrom Smnh 
Rcscrvo,r (NPDES Outfall 007) for 
lhe mon1h of NOYffl!b« 2016 ,n 1ho 

quonerly ducharac, monita,ng 
_,._ ('Ille 0,ponment docuemed 
!low during the Nov 7. 2016 

IONR j6 72-1-17 )nr.?017 Macoupin 1n,pca,on.l Abaled 
ltllluc ID compl<lo tmll - rnw »·-=•ns. ma 
scedd\r,. and rnuldnng rcq11lttd o, mutchn,i; nu.1.st octur by June 

IDNR 202 61-1-17 5/1112017 ("on,ahdal,on CC fom,e, Pond ()()j Abated I, 2017 

Rdtlovc ~I coat ~f\1$11; frarn 
diversaon duch, remove 
mataual downl1re:tm. provide 
■ summ1ty of events 1hac: 
conlnbutcd 10 the m:e,vms o1 
NOY .and prov,du plan to 
the dc:pam,cnt douulmg lhe 
consnuct1on prach()CSlO 

ensure downstream tlopes 
CoaE W11:ste was depostt.cd m w,II bo mamtamod by J.,.. I. 

""""'hon.-.cd ....., in an uneont<Olled 2017 Rq;rcodc and shape the 
n,OMer tmpacung an adJacenl downstream slope of the 
ephemt1'1l saum diven,on and bunkhowe ""°rdins 10 lhe 

10!\IR 401 511.2.11 ~17 TACC rece:1Y1rt; stream Aboted plan by July I, 2017 

pmmt ""'ewal apphcallcn for IONR 
pmn,1401 wunot subrmtu:d 180 

IDNR 401 :S9.3.17 6'&12011 TACC days before npuai,on Abated 

IAn unpermmea 111W1 roaa 'NDS ~ 

to haul in topsoil fOf Rdamation 
purposes. Exlended to allow 1Ulle 10 

obia,n pmnit reVISion for o/fected Obtammg permn ra-tSton to 

KDMRE 87>0030 l/31Y201S MCL£AN area. Abated pmmt the ■IT001ed area 
1uata TOI'\. ·•a •nu l. T l"•Y sites 
were not subm1u.ed m surface and 
groundwater mon11onng reports. 
NNC 13-()1)42 issued for faol11re 10 

KDMRE 889-9004 J/17/2015 KRJ rq,ort AbMed Abated 

Scd11ncn1 basm ij! dm:l,argmg "-ater 
at pH 2.88 NNC IJ-0943 ,ss~ for Abated u d1ulluged was 

KDMR;F 889-9004 Jl17/201S KRI f,dure to main Lain effluent lim tD. Aimed S10ppc,d 

16ol28 
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TABLE 1.5.3 
List of Violations by Applicant the Past 3 Years 

N101e of Compooy or Date. Lecodoa aod 
Slate aod Permit No. or Stale Vlolatlo• No. or Type of l&111ios Alfll<y MSHA Number MSHA Vfolalloa No. lasoe Dai;, Penn to Wllom \llolalioo Dutrlptlon or Ille Vielalio• 

AdmlabtT•tivc- or 
Viola11oo SlalUI Abatement Adlaa1 

·••ed .htdldol Procecdlo• 
K.epon ~'BS Slwin111ai. bl.11 

Isl Quarter WIS Gob Pile one day late KDMRE fiks 
C'm,ficaian rcce11ied lac-=: {was due· miss.ng deadlines u ·non• 
4/14, ieceived 4/15). NNC #IJ-0945 com<lable•. but the rcpon 
as KDMRE "noOH:OITCClable". but has bee-1 m:e,ved, ind is 

KDMR.E 889-'1004 41"11:?0I S KRI efTecuvdy IS abated. Abal<d effo:tivcly ·•bated" 
1~•1Mn( inesm ~ Y•M•.t.D'I W&! 

discharginy at pH of4.4711110 
rec.eiv1ns wetlands and lhctt IS 
d!etefore no up- or down,iream Dosdlori;c stopped. "olnuon 

KDMRE 889-5009 S/612015 KRI mcawmcnts. Abaled abated. 
IVnn<>us IWler qual,ty e-.nces Agency nc.,.rcmcd,al 11 
and unheeded monrtonng efTecto~y abated w11h 

KO~P K YG045591 61111015 KRI teq\11tcnitl'tts noted, Abated payment of penally 
1vanous waterqua1<ty••~ IAgtncy flOMCfflC(Jl;\I .. 

and unheeded monrtonfllj efTec11vely aboled w1th 
IWEP KYOIOSS6: 611/201 S KRI roqulfefflmts noted. Abttcd payment of penalty 

~·11lurc lO pus all surf"ACe dratnaae 
tlvou11h ,c,ltment oontrol structure, 
wtlh water escapeng the permit arC3 

i-OMRE 889-'1004 7/'ll/!OIS KRI wilh 1r0r11,:rcatcr thzan SOrrii;IL Abated D,sc:!111,se cooauned 

Pffln•"•• h-. mined <ool on S E,ucnded W11h PfOVtS1ons to 
"'1p¢rm1ned cemo:ltJY n<U N'IC add """'' to permu bouNlary 
#1 )-O'l661ssucd. Rcvose the: permit Pcmiuuny ~ IS lengthly, 
ro include the ,.r,demHned c.1cns1cn granted. Aba!cd on 

KDMRF. 889-5009 8117/2015 KRl cemetarits Abated 8122/2016 
ttauun: 10 suocun gr"""'"'""•tcr 
monrtonng: poml d:aUI fOI' 1k)()')...172.S 
on 2nd quarter mon,tonng. As,,ncy C01Tccted tepoll sent. Age,,oy 
"Non-corrcctable• lefl"ceuvely "non•cortCCIIOle" (ei"feellvely 

l:.DMRE 189-S009 8124/'201S KRl ab&led) Abated abated). 

Failure to submit groundwarer 
monitoring pomts 24 ..,d 24A on 
2nd ciu-oet mon,10t1na. C'onec1ed Coonct<d repc,n Stnt. Agency 
r,pon seni Agency "non-concctablc •non-correctable• (effcctJvtly 

KOMRl! 889-90!)4 1112.uiou KRI (ei"f«:11vely abaled) Abated ai-d). 

Failure to submit groundworer well 
<1a1a (or 8003-172.5 on Znd quaner Corrected report sent 11gcncy 
morutonns Agency "Non- "non-c:mreerable" (cffecuvely 

~R.1: 889-5011 11124/20U KRI com:<1able" (elfectm:ly abated) Abated abatcd) 
11\&'l:ffi,.---Y nor,:""n:mCfdldJ lS 

e!Tectwely abaled Working h 
Vor,o..s v.11ter quabry e,ctedance, ,ombmc ch1s v,otauon wuh 
and unheeded rnon1totn'lg the p,ev>OU$ YIOlll,On 
reql'lremeni, not«I. Slfflc l$sut$ as 20 I SOOI issued o,, June 1, 
001ed abo"' w11h 2015001 20l S. Moy sl!II require 

KDMRE KVOIOS562 &r.!811015 KRI v1ol1tl0f\sonuod June 1, 201 S Abw<I addlt1onal payment. -· Wattr d1sdtargn1s r,om ~lff1Cflt 

KDMRE 889-9004 1111212015 KR! basm SB-t w11h a pH of 4 49 Abated 

17af 2$ 
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TABLE 1.S.3 
List of Violations by Applicant the Past 3 Years - -

Name or Co,.....,, or Date, Locatloa aad 
Sl&ie •IKI Petwdt No. or Stale Vlolatlocl No. or Type of lst■i■S Ace,,oy MSHA No,a!Hr MSHA Violalloo No.. lss,,e Dale Pen.a lo w•.,. Vlolalloo Dtoeriptlon or Ille Vlolalloa 

Admlolltnllnor 
Vloladoa $1,111,1, Ab■l-•1 ActioH 

la1Cd 
Jodlclal Proceedln• 

Dra1,wge bypassins "PP""'cd 
sed1men1 contTol Sll'\l1'!orc: W11er 
leav1n11, !he souturh<m eds• ohlwe 
perm.at w11h iron c:onc:mtrUion 

i;DMRf. 889-9004 1111=15 KR! gruttr 1han 10 m,iik Abated 
WCII QVVJ•I, 11i...1 f~unW my for 
U,,-..., (l) consecu~•• quan.n 
Wi1hin JO days. well must be 
rehabilit,i,d or mlJ$1 Sllbm~ c, 

KOMRE 889-~ llllll/2015 >.RI applic111011 to replace w,:11 , -anoo,., ,,, rq,onea .. , or 
Ablled 

lhtcc (}) c:cns«ullVO qllllfl<n 
Within 30 days, woll must be 
rehab,lrtll«I or mw s.i,m,r "'1 

KOMRE 819-SOI I ll/161201S KRI oppl,w..., to replace well Abated 

Subslendard wa:er fl<>w,ny off-
pcmnt m,m the SOU1h,m dam of Oour work completed on 1ht 
CFO-I Also.Gullic,werepr...,,. 50Ulher dam or cro-1 end the 
on the SOldhem r ... of the 110b p,lc sap ,s n0 IMlger now1ng 

KOMRE 889-9004 3/?4/?016 KRI NNC IJ-1434 ,......i llbatcd Abalcmentol'NNt IJ-1434 
1wam ..,,._._til"!I. rrorn sco11nenf 
ba$in ,2 with a pH of9 6, ""d R<med .. 1 ,...,.i. hu been 
di>ers.., ditches OD I and D03 compl'etcd per KOMRE 
have been eroded and no lonser inspeci,on rcpott on 5127 

KOMRE 889--0147 )12912016 K.RI meet spec1fieanoos. A.baled NNC IJ•l43S 1bared 

Failure 101.ubmit aMUal 
a::n,ficat1ons of mamtenance for 
sli,ny impoundments C'F0-1 and 
CF0-2 Wntten os NNC IJ-1431 on 

KllMR£ 889-'IO(),l 61112016 KRI 1hc •n$1> rpt, b\11 ,s octuolly 13•1438 Aba:cd Papaworlt subm111ed. 
IPnncfplc spmway ponoon 01 
dam W.OS washed OUI and we 

Pcmnn.., has failed to 11U1Jl'lll1n have untH ll/;?8116 to repair 
!!Cd1mml structutt SB-S. The 1t. Mi~e $CTI' contra-tor to s,tc: 

KDMRE 889-5011 lor.?612016 I-RI pnmary spillway 1w blown out Abated 10/27116 

1',:rmitec n>1111 cease lhe 
Pemtittec Im faded ID op<rate CFD· pm,p,ng of sluny mlo the 
I accortlrng ID the plan approved in south end or CFO. I Pmmtoe 
pen-not Pennitec ovafilled south mu$t either tm\0\-e the 
ond or CFD-1 with sluny ar,d placed alttrat>On 10 Ille spillway oc 
• btt,n ll¢rOOS the ;p,tl..--y which obtau\ • permit n:~1$1<1'1'llQ 

KOMRE 889-9004 11/9/2016 KRI aopod lhe dlsd!Jcae Abated _..,ve lilmmons mad< 
ir'-'mtttec n.U llhat 10 sucmn 
wrf°" and gn,ur,dwater 3rd q\111\or 
rq,ons, GW-4 rq,oru. and AM-0? Mon11onn11 rcporb.,,,,. 
mon1torift11 rcpons Wllhn•a rho Jubm1ncd Sec V1olot1on 

K.OMRf 889-5-009 11/21/2016 KR1 requ,rod deadline Abaled .i-. 
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TABLE 1.5.3 
List of Violations by Applicant the Past 3 Years 

~. ore ... .,..,. or D•tt, l..ocatlui ••d 
Sute aed Penni I No. •r SC.cc Violation No. or Type of luai•& Asency MSHA N■•bcr MSHA Violarlon No. 

lurie1>111e l'e,-,a to w,om Violation Ducripdoo or Ille Vlal1lloa Ad,el........,tivo or Vtolatloo Star•• Al,ott111tnlAdlo11 
Issued 

Jlldlaal l'l'otee,11•• 

Penn,ttce must sc,d, mulch. 
W malnlam around ~s 
SB~l. II>< non-roxto malUiol 

l'crmirtcc has failed ro begin $CC<lms pile n= CRD-1 , the 
sites S0#2. the notHO,l(IC material 0111sl011<sofCRD-t. ond 
p,lt,,.., CRD-1. the ourslopcs or arus on CR.D-1 wllere 
CRD-1. and ....., on CRO•I "'-her• .,.,.,on was repaired. 
ffOSIOn wm rqlal= within thr 7 Pc:rmin.cc must then reseed in 

lsDMRE 88'il--90<M l 1/2J/2016 KRt days g,,-en 10 do l,O. Abated lhc spring of"""' year 

Porm1nee has 30 days to 

remove and diSJ)<Ue of all 
P,:mnlec llu allowt<I the mt1enal from pcnn1t that has 
accumulauon of mud and coal dust accumlll.iod i.: RI is 
10 occutr ,n the nghtof way of hwy cont,nuem~ \VOik The: aaiency 

1-0MR~ 889-SDO'l 1/">.P.017 !.:RI 181 and lheassocwod roadd11ches Abaled extended 1111 April 6, ;!017 

W11tr flowing from coal lluokpi!e 
down ta area below SR 148 bndge 
Requ1rr4 remedial actton. ~leao up 
m1tcnol. 1ostall ...,,P>--rcmsr.11 silt Abated with complehon nf 

ODNR. D-0360 NOV ~299<>3 91)0/2015 TOVCC (once I build dykc. Abated rcmcchal acuoni 

Water d1id,arg,ng lhrough lhc 
embankment ber1eadl lhe pnnc,s,ol 

ODlsR 2382 2943S 415/2016 OAEI sp,tlway pipe of struclure 005 Abolcd Abated with r,:pous. 

Pond mUSI be trutod to a pH 
of 6 5.9 0 pncr 10 discharge 
by 1:lf271t6 Wa,c, from pond 

pH of pond wasJ.0 when 1t should mull n« be ditdlatgod un1it 
ODXR 1).())60 29971 12/19/2016 TOVCC be bet__, 6.S-9.0. Abated etllu;,tt lnn1u ~ mcl 

Cease. all mining aa,v,ues 
beyond permit hm11s. 

Drilling fl•td- di>chorgod b,yOfld 1nclud1na drilling activity 
the pennit ltmits and sediment was. caus1ng off site discharges. 
fo•nd 1n umomod tnbuuuyand Take all mC&SUics nccc,,ary 
Jilk .. Run stram on the Whanon t<> Slop doscha,se nr ,ed1ment 

~ONR D4425 fOt·IJ0SJ 6'14f.!Ot7 AEC and Betunan, propeny Abated into the S;fttam, 

1< ompl■mco v,,,«· "'""'"' DMRs 
PADEP 3S41l02 NI/I V2/ZDU Cantelbury CC sclr-"'90!1 Abated 

Outlet 022 dixha,g,ns woth 
/\lummum a>n<a1tn111on ofJ 189 
mg/L, el!Cetdmg the I I mg/L limit 
Cornph•- Order (C.O.J doclcet,; 
1S!02]A i$$Ued Amended tofi~ 

P/\Of:P 30841312 / PAOOIJ1<JO C.O ISI02H :YI 1/201$ Con,oiidal,on ("C mformauon en S/22 Abalcd 

19 al" Z8 
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TABLE 1.5.3 
List of Violations by Applicant the Past 3 Years 

Name •fCo■paay or Date, Loc&tio1 ud 

b••i•CAlftley 
Slata aod Permlr N<>. or State Violado• No. or 

.... 0a .. PffMlo to WlCHII Vlolauoco 0-ripdoo of lbt Violallo• Type or 
Vloladoa S111 .. Abataa, 111 I ActioaJ MSRA Na■ber MSH.\ Viat.do• No. Acl111lobcr■llvt or baaed 

J•dki1I Pn••••lla• 
1Manin1y averast- ID1U m~.w:1:n1 

mUJmllffl alun11nwtt conea,trttK)l'I, 

al ourfall 005 "'"' exettdod c,n firs, 
quaner OMRs NOV ,.,.,ed and L1f\cd unmedo•ely 1fter 

PAOF.P .10841312/ PAOOl 3790 NOV 06/30/1 S l>'J0/!015 C'onsotidluon C'C lilled Abated is.uod 
DMRi showed I no-.flow al OuH,n-
022"' Apnl and at 005 m Juno. 
canlhc\i~ w;th m31)CCIO< .. mphn.i 

PAOEP 30ll4U12/PAOOIJ790 NOVV-!7/lj S/27/2015 
data ('SClffltt1m.es faods 11 flowing 

C:-on,,1hdat1011 CC" "'1,a, we do no,) Ab21C.d NOV issued ond hfted 
PAOEP JOS4 Ul 2 I PAOO 13790 NOV IQ/27/IS 

·~ 
10/27/201 S C' onsot idotion C'C' Abated 

t"" .. _.,ol 11;11•r_......,wion ror s,cc,11 

condition ~oiremcnt, of Pllt B of 
the N POES !'ffi'l'iL roqu,rcd 2 year, Requ,ted cffilJCnl 
aflcr NPDES !$$U111CC. was no: chuactcntation has be.., 

PADEP )0841312 / PAOOIJ790 J,,'QV 4129116 4129/2011> The Monona;al,a County Coal wbrmttcd Abated provuled ,o PADEP 

Effiuelll c!wxtcr,:rat,on for special Oa1a had!-,, pre,,1ou<ly 
<'Orr1d1tron ~uiremns of Part B af wbm1tted to the dep1ttt11cnL 
rh<: lliPDES p<nmc. rcq111nxi :! yws NOV 1ba1ed (should probably 
aller NPDES ,ssu.-~. wao no1 1echrucally h3vt ~ 

PADEP 63743702 / PA021424& NOVM:!9116 412912016 The Wa,lun.,.., COIJ/11)' C"ool subm1lh:d. Ablled ""'thdnwn) 

Open1or has no< bq;\111 dcsludi;ong 
th• scdimen1 bls,ns .. noted 1n 
J)l"<VIOIIS 1!\SpectH•1 repons. NOV Ablled with !he SIArt or th< 

PAOEP 0)74J70J NOV 5/5116 51512016 Canterbury CC 1 .. ucd 10 roqu,n, dntlJds1ng by Sit 2. Abated dcsludg,na process. 
1m.,.,..._-, ..... ,. ccna1tt:a11ons cxpuCQ 
5/4116 NOV ciled rcqu1nn~ the 
subm,ss,on or,hc 11!111U111 
1mpoundmm1 ocrtilka,ions by Abaled with the ,ubnmsoon 

PADEP OJ9S1601 p,jQV 5118/16 Yl8/l016 MKPI 6117/16 Abou:d orri.. un,r,.,.i,cm 

Sample collecocd on 612/16 showed Abored w,th mant:11\CSe 
a manganese concavnt10n ofl:.867 conccntta11on tt:tumU'lb to 

PADEP 03841JOZ NOV 6'?8116 6/28/2016 Ca1uerbury CC m;lt. over !he hmit of 2.) Abated compliant levels 
1•~.... , _ _,. ,o, cii:. ... _....my 

fflMSentSe hmit 01 Outfall 001 on 
..mplccollecrcd6115. lmmcdiately IComphanl umple cotle<ced 
hftcd .. comphant Slfflpfe wu taken 61/28 show, M""llanose limits 

PADEP 03841302 NOV 8/J/16 813/2016 Canterbury CC 6/23 Abated were being mer NOV lifted. 
Etlluent Janus on outfall 02J were 
not reported when 1'16 IIMR/OMR"s 
wen: subn11Ued for•~• second q,r 

PADEP 10841312 I PA<IOt3790 NOV8!24/16 i/2412016 The Mononanl■ County Cool 2016 Abalcd 
reqwrcs opaaror to submit a request 1 s.w,mnted 1em:pon1ry 

PADEi" 0)951601 NOV9/23116 9/2:l/2016 MKPJ for IOnpon,ry c:,sso11on At.ar.d USSlllOft 

rmv ,swed '°' """""'"II 
....,,,.,,..e hm11 ac O.rtfaU OOJ on 

PADEP 0)1141302 co 12/20/16 llOOl.!016 Canterl,ury CC sample collected 12120/16 Abated 
()pcntor must provulc pr<1p<r 

Mansancse ~•onai outfall tralnlentto amu-e duch:lrses 
001 WllS recorded al ]6)5 mii't arc meeung effluent 

PADEP 03841302 Co ◄61067 119/2017 Camerbury CC when the effiuem hm11 is 2 $ mi;,'L Abat<d Sllndards. 
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TABLE 1.5.3 
List of Violations by Applicant the Past 3 Years 

Nao,eorComponyor Daae. Locacio• aad 
Scare ■ad Pe...,lt No. or Srai. Vlolallo" No. or Typur luuing Ape,y 

MSHA N•iaber MSHA Vlolalioo Ne. 
luoeDatt Pel"IOD to Wllom Vlelado■ Onc,ripa;a,, ohh Vllll1tlon 

Ad•labtralln or 
Violation Staf,n Abatom1&t AetiOH .... ~ 

J•cllcbil "--Sina 
.~.., IS$llC<I IOf repor1"'B No flow 

PAOEP 308-11)11 f PA0013790 (0#171012 Jllf.!017 The Mononi;alia CounlY Coal when the lnSJ]Od<W round I now Abated 

Watct n..c:ccckd dllttertt l1m1ts 11 

outfall 022 ""1h.,, aluminum 
concentCllion of ? 6 mg ..tlen, and 
an al11m1num concemnit1on of 2 06 
mg when lhc ltmd 11 U mg W-
uce<ddcd elll....u 1"'111 ot owfall 
02.l Wlth 1t111h.rrnirium ("011Cmtnt1on 

PADEP 30841)121 PAOOIJ,W c:o #17101) J/)f.!Ol7 
oH 9rns and 1 46mg when the hmll 

The Monanplia County Coal is se, at I Jmg Abated 

Outfall 001 v,as disclaJi.~"11 "'""' 
wuh an alumrnum conttntraltOn of Operator mllll l"OV•dc proper 
1 449 m!l"L wt,,ch c><eeei!Slhc l,mit uearmenno enS1Jre d,kharge.s 
of 0. 711,nsfl. Sample colk<tcd on arc mecuns efflucnc 

PADEP 03841)01 Co 17101) (>1612017 C•n<etb<uy CC 4117117 Sau,faclOJy l'rolm:ss $18ndards 
WJaH 001 dtsmarg'"~ WH!I an Dp<ntor musl i,ro-,i& p,oper 
alum,num concenmiuon of I . .S24 rrotlfflenlto """'" disdwj;ei 
mg/I. which ••cecds th, lcmot of are meetint:.t tfflucm 

PADEP 038-11)02 co. 171028 f>l:?0/1017 Cantcrburv CC 0.75mg/L. SatosfactOI'}' Pros.us ~ 
:...,..,,.1)11 u.i::Ji.JiiEnlr'gClll ""flkr With 

1U1 atwn&num C011C01tt•t1m-. of l,'?SI 

PADI\P 30841312 / PA001n90 (' 0. 171029 6/2612017 

mg~l when 1ho effluent lirn;t i11 1 .J 

The Mononsalia Counry Cool ms/I,. llbalcd 

Outfall 02l e•c:ceded 1M aluminum 

PAOEP 308413 I 2/ PA001l791 CO#171029 &2612017 
concentnrion of I J tn~ W1th a 

The MononjlOlaa Counry Co.I conc:a,muion of 3 758 mg/L. Abated 
Fau~e to~ an approved 

PAOEP 6Jn3706 C:0#171030 711 lr.!017 MCMI re<:lom.Uon plm,, Tamina1ed ..., __ 
diMurbcd by mining did nol mttt 
e-mui;nl lirruts with I ,ron 
conccn1111riort d 42,582 mg.'!, when 
lhe limit ,. 7.0 mg/I., and a Openuor mU$1 pov,« proper 
Mangan ... concentrauon of 11 119 treanncn1 10 eru.urc discharges 
rng/1. which.,._.. ,he hmir of S 0 are mecttng etlllJCIS 

PADEi' 0)951601 C.O 171032 ll/8/2017 MKl'I mg/I,. 11ba1ed standards 

Cc,;,! fme d1sch"'8• StOpped. 
no lunge, """°"'II hydrolog1c 
balance llbalefflen( period 

Blad< wale< f coal lines d.sc"-l•lll uto,dcd ro allow ror a 

WVOEP U00788J U007883 (S2) 1112/2015 Consolidalion CC 
into Paw Paw Cra:k_ d,,colonna "1'11ten plan to mm,m,ze 
wattt, distl6b1ng hydrolog1c balance llbll<d pou:n11al for • r,pea1. event 
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TABLE 1.5.3 
List of Violations by Applicant the Past 3 Years 

NaaiiearCompa■yGr 
Oaie. Localio and 

St•t~ and Permit Na. or Stole \'lol1lloa No. or T;ype or luai■1 .-....,.,, 
MSHA N■mi- MSHA Vlolalloa No. luoeDale Pcnoa lo Whom \1olation DacriplK>n or die Vlolalloo 

Admlaltc,atl,,e o, Vlolallaa Stacu, Abalealeal Actl<las .... .., 
J■dlclal l'Nluedla• 

Follow-up 1nspttt1on 002 v.as 
nor d1~ona Qi,er11or 
submitted Jus<1fitlllion 10 OEP 
outhnma how occns to the 
pond h-.:1 been rc>lnctcd and 
pump malfunci,Ol'Cd 

WVOEP U00%84 U004684 (36) 1':?2/2015 C'01'SOhdat,on C'C Outfall 002 pH q 7 (hm111s 9.01 w,thdrav.m Re.oh-eel 

Prospect p,rmn Hole P-Ot caused Cxtmdcd wnh p,rmittoe 
degrecbtlO<l of goundwater qual11y dleck111g .Ind purg,n11 the 

lwYOEP P20JSl4 P20Hl-l(l) lt:6/2015 AMEi from I ncsrt,y landol,.-water wdl Abo!<d wd~ wan,ng fo, 11 to cl,., 

Conuac10< sp1l1 Ill 1-0 botthole Aboded wnh 11opped 
tooSlruct.,n snc. I HC'O I/SJ issued d,scha:\.-. from Ilic "t• and no 
for C:JtCCU1vc: cootnbut1on of re-main1n3 water wllh h11Jh 
suspended solids ,nto 1nbula,y. solids w~ IOC&lod. "Stui:• has 

WVOEP U00788l IIIC'O iS3 1/10'2015 Consohdallon CC' Modified 10 NOV #55 Abated dlSSIJWcd. Abated 

Contractor sp11l 01 1-0 botthole Abated wnh ,topped 
ccnS1nict1on site IHCO #SJ issued d1schari:c from 1hc s,tc and no 
(or excC\SIYt contribution of rcma1n1ng waler wllh h,gh 
susp,ndcd solids mto tnbutmy solids ,. .. loca,cd. •stug• hu 

WVOEP 000788., NOV #SS 1/J0/101S ('omoltde11or, CC Mod,f,cd lo NOV 155 Abated d1ss,po1cd. Abalod 
I~ O<ll!OClot ,PIii al , . u 00""1010 

C<lllSINCtion site NOV fSi issued Abalcd with 11utall111on of 
for lillun, to install J]rOIJCf odequ&1.• $Cdrmcnt <cntrol for 

WVOf:P U007883 NOY #54 2110'2015 Consohdahon CC" lcmporary E&S controls Aba!cd !he sue 

RO break no-.1 olT-pemllt 01WlllrlJOd to Campbell Run 
al10Wlfl8 chloodcs to c,,1cr an was stopped P,pel1nc bmlk 
unnamed tnbutary of Campbell Run was tcmponnlty rcp11.-.d A 
NOV N7 mucd ror disturbance to more pcrmanml repair will 

WVDFP U043100 NOV M7 2/IJf.!015 Consol,dat...-, CC hydrolo8'• balance Abated occur whc'1 weather pcrm1t.s 
JUUllif ""'-' 01--~ffl8 at pll 01 J 5) 

(below the munmum hmitl, one! lnll> Outlet 006 was pumped down 
JI 5 0 (above .,, .. ,mum hmll) NOV lo srop discl>arsc NOV 
~2a '"uod rot (ailure to maint,un ••tended umil lob rcouh1 are 

WVDF.P 0102392 NOVf:?8 J/41.!0IS Con1ohda11on CC emuctnhmns Alnt<d received. 
OuilefO;zo WllS pumped down 

O~tl<t 020 d1,dw-g11111 ,ran 11 3 5 ro stop dtscharJc. Inspector 
ins'!, NOV#l2tuucdfo,.,...,oding ,ample i.b cbta r«et~ 

WVDEP 0100100 NOV #12 J/41201S Con.ol1detion CC efflumt hm,L Abllled NOV term1n1t<d. 

EWP wu subnmed but 
Emcrsency Wamons Plan for WVDEPrcqu-•lilmgfcc 
Brown's Rw, Sh,rty lmpour,dment wnh subm1S$10II. extended. 
exp1rod 318/2015 NOY •SI issued Abated with fee sullmimon 
for fatlun; IO ,llbm~ 1nd obealft and plan 1s no¥. be.mg 

WVDF.P U102591 ...,0Vti51 3191.!0l S C onsohdat,on CC approval fo, ~ platl Abated n,vJCWCdbyWVOEP 

Pipe bUfJI mcased wo!or & muenal 
lfl!O Robinson R"" NOV #18 issued 
ror f«iJure to mirumiz:e disturbance Linc was ccpe1rcd NOV 

WVDF.P U010Cll3 "'0VH8 J/16f.!OIS C on,ohdation C'C to l,ydrolflg1c balance Abalcd lctm.lN:ted, 
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TABLE t.5.3 
List of Violations by Applicant the Past 3 Years 

Name efCompaay or 
lbt<. L«a1lo,, •nd 

Stace Hd hn111t No. or Sr.le Vlolac.a No. or Typeo( 
lu■l•J Ag,,,q MSJIA N■IOl>cr MSHA Vlollllloo No. 

luut D•t< l"craan '° w•om Vlolalion Dacrlpdonofdio V'IOl■lloa 
AdMlalll,..tlnor 

Violatlaa Sr.tu Abo1em.,.tAcdoa1 
, ... ec1 

JlNllciol l"toNedln• 
,1..Att1ci v,. 01scnarg1ns muCICJ)· watrr 
1n101111d diJC01ortn11 Sam's Run and Fihrar,on syStem •nstalloct 
lhe South Fork or Fish Cttok NOV cxtmdcd Al:>IMm with 

IWVDEP t:010483 NOV #19 312sn01S C0'1S011dauon CC M89 ossued. Ab&lod fihruion & Boe trea<mcnt. 
.t"OW'tr to pmp WQ 1nterNr;nicu. sump 
OYaf'lo-wed, u:n:rcal,M ffltne wattt Wht'fl -power was ret10ttd, 

lcn pcm,n ., .. and Jtoinod ditch our pump,.... unable 10 keep 
leading ID UNT or Deni's Run NOV up "'·ith accumulated wacer. so 

~OEP U007083 N0V"43 4/&f.?015 Consohdauon CC ~4) ISSu«i Abated WC 1nsullcd I b•ll!l"' pump. 
:reuure ,o JC.Q.oimr.c re1U$C ocncnc:s 1n 
!hot I l•rc• "cmsion GUiiy" (actually 
• temp. d~chlinol developed obov• 
the new flomc ditch. NOV #J7 

~vo~r U004634 NOV ~37 4/2:?nOI S C' 00101! danon C'(' tSS...:1, Abalcd Rei,&1red. obaled 
1tat1ure 10,preaa ana compea re1,1,o 

matcnal tn tayen noi extttdITTg two 
feet {cop or rcfa,,e -
,pttad/coml)aCled d..e to m,ne 1dlel Spread and compacrcd. 

WVDEP lj'0016114 NOV#;S 4/:?.?ll()IS C 01110l dalton CC NOV MJI issued. Withdrawn abated. 
Iun1pi,nv..-u.i maia1a1s isome 

combustiblcdcbn._ ...,,. 
no111;ombldt1blcl .. ...., disi,oscd of m 
refuse pile. Needs removed. NOV 

WVOFP U00461l4 NOV09 4f.! 2/2-0 I S ~•~l~dal,on CC #)9 lSSllod Abated Mater;atl tcmoved. Abated 

Pump failed and dntinasc ,ump Abaled wi1h c1unup and 
d1""1arged bl>dr. wa!., ftDm outlet pump ff:StClf'MtOft NOV 
OIS .,,oOh,o Rov<t NOV MS2 w11hdrawn as u 11 asenhally 

WVDF.P UI02591 NOV#S2 6/13/2015 C'onsohdation CC issued Withdrawn the same u NOV n 
,-..,np IIIIIUR l•.u--. Dl&l:tc W8?Q' 

dil"hlfge rrom outlet 015 <nlO Oh;o 
River NOV #SJ lSSU<d for 
cond1hons not allo...,able 1n wattrs of Abated with cleanup and 

WVll£P U102S91 NOV IS3 Cilll/2015 ('omol1dahon CC !hellllle Abaled ll""'Pttllatat>On 

Outler OOS d1schars1ng w,th TSS 01 The line hu been replao,d 
228.0 (obovc 70 m21umu111) 8"d 10lal ond the line will be 111:specrod 
alum1n""' ot 2 20 msfl {obov< 0.7S dunng pond deanmss 10 
max,mum)due 10 waacr line nq,tu:re prevent non-compliant 

WVDEP UOOJJ83 NOVM72 7/22/2-0IS Consohdatt<>n l'.C dlfflJl)CJn8 ttco1mcn1 Abaled dlSchargc. 
li~rau,ry report or 
,11b,cqucn1 ,ample shows 

Outlet 030 d,,oharsc ••~••s comphanc:e ii bemg me,L 
WVl)f,P UI021192 NOV #b t!/12120.S Con,ohd111on CC max.ut1wn. :i.l\llTIUltUll cancemr.t,on Abaled Vocla11on 1boled 

"..,...'""' 'WUn ROCCUnlnCC 

provenhOn plan subm,ttat and 

With subsequcn1 "" bllllls 
Atr Bl1Sl exceeded max,mlSTI shown to be wilha, de<:ibel 
decibel le,cl ol'Ul dB (ot lH 4 limits, (Contractor 

~DEP U200707 NOV#I V.?41201S Consoltdalion CC dB) Aba!•d rcsponsibdiry) 
1ruttaC10n soc«i ~ removco D"f a 
S(om, cnm, allowi!II! M>dm,ent ladm 
waler dunng w&lhdown procedure SedimeN control socks 

10 dmn into Boggs Run and d,scolor reinstalled lfOIJlld the drain 

WVDEP 0201806 NOV#S 91-4!201~ C'omohdauon C'C' 1hcstteam A1-led gTates. Viola11on abated. 
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TABLE 1.5.3 
List of Violations by Applicant the Past 3 Years 

Name or Company or D•lc• Localiooi aod 
Staic aod Prnnl1 No. or Sl■lt Vloladoa No. di" l'yp.of lstulo1 A&enty 

MSlfA N■mber MSHA Vloblloa No. 
.... ,Date Peno■ 111 \\'llom Vlobrtioa Description ofllle Violatio11 

Admlabir■tlYr or 
Violation S1111us Abat-ea1Ac1lo,,t 

wood 
J■dl<W P-•• 

-vuUtl UI;) a,,.,.v_., 01'SCNU1.C'S 

c-"cecd,n-. their R"SIXCUVC:: a1ummum 
ccncentnuion hmttS. ~OV #S,C 

WVOEP OI02S91 NOV MS4 1:?/l '101 S Coosohdauon CC issued Ab31cd 
I Wilm' IIM Drca cm,- oran;r. 

~tti10mg '" the 1,.nna!T'lcd rnbuwy of 
Qual<ct Fori<. NOV issued fO( 
CM!lmg cond1tl(m$ not a11ow4blc m 

WYOFP lJOIC).18:l NOV rlO 1211r.01s C'onsohdat,on CC statcwaun Abated 
1"'-"'Cl 1111.1 u1~w.u1,"e.1-.-an 

amon,.,n11rosm 1..,,1of2023 
mg/1.. ex«edlng the hn11t of 6c m'1!. 

WVOEP IJ1020-92 NOV ~7 12/ll'J() I S COfl>Ol1dat10,, CC' NOV •11sslled Aba!ed 
1Vut1ct v• , v1-.. , 6 1ns wun 
aluminum ccncc:ntruhon of I 27 
mgll,. exc;c,odmg I~ hm1I of O 7S 

WVOEr l,IOOJ:)8] NOV #U 12/171201 S C'oruolidahon C'C' mll'l- NOV #7l ,ssucd Abated 
, 111,11au01" fJU>f~ coaTTmes into" 

pcr1mda- d1~h remlhns m 
unallowabl~ d1schat11c 10 \JS waters 
NOV f I t$$Uod. C'on.-actor t<> 

WVOEI' O:!00:J,» NOV .ii 1~<:! lf.?015 C'on.ohdat,on CC' rclmbursc penalty /\based 
D,sclw\,.., a1 Outl<t 41'1 B.O D wu 
12 ~ m&fl .• e,ceed11111th< hmll or I Q 

WVDEP 0102391 NOV .129 I :?/;IO/'..O 15 Cons.ohda110n CC' mg/I,. I\IOV M29 1ss.,ed /\baled 
Pump fa11uro co.,.od OutlCI OOS 10 

duchAf!lowatorwilh iron /\ new pump wo:, an,tallod 
oon<enlrlllff)fl gruior lhan 5 00 and d,.ct,argo frmn 005 

WVOEP U00338:l NOV#74 1/2612016 Can,oh.i.1..,n CC mgll, NOV #74 iJsued /\bolcd ceased NOV #74 abated 

D,scharj;e was ceased. lllcw 
Fre>hwata contaminated with dllSI volv.: was mstalh:d OQ tho end 
suppre,..,,. flowed ,nro UNT of of the pipe pcevero,ng tho 
Barulolornew auk Foam .,._ni -• of 11CCldenllll 

wvoer UOI048) IHC0/191 l/2)/2016 The Hamson Coumy Coal C. c .... d1&dwile lmmed!Altly /\baled d~ 1n the future. 
1ra111n ro mspc:ct 1ac111ty tor 
asbestos pn0< to domol111on. l'ailu,e Letr<r hu b<c:n $C1tt co OAQ. 
10 notify tl,c WVDEP Divm<>n of A wa1lu,g rt!p()llselabamnen: 
Air Quahty 01 least ten days pnor to DAQ response email no 

lwvoF.r AIR PERMIT A1R QUALITY 4,7/16 417f.!016 The Ohu> County Cool Co dcn,ohuon. Abated funhttaci1on1 netdtd 

Ro-run of sample showed , 
1evd of S6 9 mg/L. well~ 

Outlet 003 was umpled and lab pemutted lnml II IS likely 
analy>1$ mwnod • chlondo thcrc was a dcl,unal 
concentrallOn of 607 ml)IL. althouilh ph1ccmrnl em>< in the onginal 
the field f<SboS kit showed much lllboratory 1n1lym Agency 

WVOEP WV000420l t,;QVtit 5/Jf.?016 The Ohio County Coal Cc>. less W,lhdnwn wnhdrawn 

Fa,lurc to ob1.11n IW()\'al to subside Abalcd With ">bm,ssion of 
tr.la J-16-2 pnor 10 m,n,ng ,n legal nght co subside lnCI ;. 

cxccu o( 60% extraction within lO" 16-2 and obtamod epp,o•al 
WVOEP UOOJJ8J NOVM75 7/12/2016 The Marshall County Coal C, angle or dtaw o( a temttCI')' Abated fromWVDEI' 

14oll8 
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TABLE 1.5.3 
List of Violations by Applicant the Past 3 Years 

N■me orCompa■y or O■te. LM-■.1io11 and 
State aod Penult No. or State Vloladao No. or Typeot 1»■in1 Acency 

!\ISHA Nombtt MSHA Vlolalloa No. 
1t11tt 0.1. Pe11,Da tD Who• Violation Dacrlpli°" of tbe Vloi.lioo 

Ad111lab1n111 .. or 
Viol•tloa: Status AbJltea,ent Acttooo 

h•IHd 
Jodlclal Pro«edlno 

AMO In"' b<ctk ~ m1no "lier Pezminee has rqmrod the 
10 flow ID an l/NT o(Quaktr Fork p,pchne brulr. ha$ "'!lrwd. 
On.nge staonio,i on ground and seeded. and mulched chc 
creel<. some •q;<:1>1,on killed NO\' eroded =a clue 10 p1poline 

~DEP UOI0-183 NOV#l 7/IB/2016 The Harmon C-ouncv COIi C, #f ,ssued Abolcd brc•k NOV #I cermmoted 

A"-ted as d,_..,on and .....,P 
NOV 11'2 ,..,,,:d for eond,nora no< wnc 1mtaUed lo collea wa,.,. 
1-llowablt"' scale v..-atcrs .n that and Pll'"P "'111cr back to the 
""P5 from the 1mpwndmon1 wen, sluny cell Sluny coll 1s bc1n11 

WVOEP UOOJJ8) I WV00208l4 NOV#! 7/22/2016 The Hamsor, Count), Coll C, 
discharging black ....,., 11110 pur.,~ down 10 elunate !he 
Cunmnghorn lbm Abaled sourc,, ofblodc W&<Cf. 

,runw. Pll'"P"' --··"' 
ehm1natt the 10urce ot 

IIICO NS ,.,ucd for d,sclurgo from doscharb.._ IIICO #S was 
Ou1lct oo~ rcsuluns 1n fn.h k1r 1n con,encd ID NOV 116. and 

WVDEP 010-1491 IHCO#S / NOV #6 1/2""201b Th, Manon County Coal Co. Sui;.v Run llnd Paw Pow Creek Abllcd NOV #6 was tmn,natod. 

Brown's run impoundmen, (Otrde1 lnslallcd a control S>"'ffll 10 

009> ,s d!Jd>mi.m, oranb'C wat<r. eontrol d1ocho<Jl1ni: from 
titldacstcd I<> be greater ll,an 10 OUllc:t 009 NOV~2 wos 

WVDEP WV0004:?0I NOV •2 814f.!0l 6 Tho Oh"' Co"'1ty Coat {'o. mi;IL NOV #2 1.....-d Ab4Jcd [tm'lmated 
n>n<U one ano 1·wo w«e 

fallcd 10 ma,ntam !Cd,ment capacity cleaned and brought bock 10 
lwVOEP UO<M684 NOV#40 8/11/2016 The Mon""'• lia Countv Cool ,n ponds om: and I""' Abated sediment capacity 

Fn1.td Sl.lfflp c:ollec:hon system 
Bl St l.<o. Conduot1v1ty I:. 

ND\' #2 ,~ ror h,ah conduc1,vny Chlondc• havt ~cd ,n 
and chloride..._ from 1st the UNT of south fo<lc NOV 

WVDEI' 0104491 NOY#? 91"..12016 The Manon Couniy Coal Cn -tmcnt pond II S1 loo. Aba1cd #2 abated on 10flJ16 
i'IU y l tS\uco. .3WJffltm loun(l ln 

Bogg"s R.1#1 stteam .and an sc:rcam 
WVOF.P wv101n99 l,;QV#I IO/l4,'20l 6 Th• Ohio Coun,y Coal Co bonmn Abo.1cd 

.VUtlCI 401 was Ou! o comphance 
WVOF.P WV0004201 11/01/SS IIW2016 The Oh,o r....,tv Caal Co. for 8005 da~ Abaocd :-IOV Abated 12/13/16 

1inl..v rnoomco to ~"'v Black 
residue fond ,n ddeh and delta of 

WVOEP UOI02392/ WV0020SJ4 NOV Ill. 11'.!0!2017 MBTSllall C"""'Y Coal Comp< Fish Creel<. E!<lendtd 
1t-111ca 10 m11ma,n tJ11ucnt 
limi1a1ions from outf•ll 035 

WVDF.P UOI02J92 / WV00208l4 NOV ~ll l/24/2017 MoBholl County Coal Comp, blac1iwa1er discharams Abated 

faded u,,nai01a1n proper dnunage The p,pe w,11 be removed ..,d 
or pond 4 (assocuucd with ouUet an open channel spillway w,11 

IWVOEP U00..1383 / WV0020U• NOVn6 1/l0/2017 Mmhall County Coal Comp, 017)_ Abated be CC<UIJ'UClod. 
111..,.. ,o m1nrmtze :10 

pn:Yllihng hydrolog,c balance o, 
mme sttt: and assocai1ed off site 
areas. Harvey I 1mpoundmeni was 
cor,tributmg 'II grey blaok sohd Rcducc:d su<ponded .clods to 

IWVDEr U0071183 NOV eS6 2123/2017 Consohdat,on CC mounal ., H..-oy Run AbGtccl be w11hm effluent hmit. 

JS cf 28 



R
05763

TABLE 1.5.3 
List of Violations by Applicant the Past 3 Years 

Na•e ofCo■paay or Datt,, Loutloe ud 
Sur. aad Permit Nca~ or Slei. Vlolallo• No. or Typoof 1...,;•1A1-, 

MSHANolllbff MSKA Vlolalloa No. be.oc o.lc Penoa tow•- Vlolatloa lltteriplioa ort•c Y,ollltlon 
Ad•lalstntivc or 

Violatloa Statot A.ba1m11mt Attio11 
luuod 

Jadlclal Pr«ccdia• 
ISrop Q1Xn•1lilnS 'WllltCT non,.. 

F;ul~ to maancam efflutnl hmn: al complJ&nl water out of °"dct 
W\'OEP OloiJ92 !l:OV NJ~ 3~017 Manhall County Coal ComPJ c-R"" outlet 006 Abotod 006 

1ra11cu 10 ma.-d\ .. , .... .,,og1c 

bal&nee on CC11ner Run with black 
warcr dLSChargons mto Cnnnct Run Rtmov~ ~ICk water and 

WVDF.P O10239~ NOV •JJ J/1512017 Manhall ('ourny Coal Comp, from OOllot DJS Aboltd tes1dt.ai= fran C onncr Run. 
I U10 nol tntd r.mucnt hunts at <XAlet 
017 TSS was I I 7cng the: h1>n1 " 

WVDEP OI0~S9r NOVNY, 4/IS/2017 The Ohoo c.,._..,, Cool Co 70mg. Alm<d 
1 u1c;1 no( meet "-•1 ucnl 1tm1ts It ouUct 

W\'D[iP 0102592 NOV#S7 4/]St:!017 
017 Tow Aluminum was 0.8:! mg 

Tne Oh10 Counry Ccol Co the l1mu ,s 0.7Sm11. Abolt<! 

A lars< slip Conned bel0w lhe shalt 
pod Moter11I f<om the shp "°",ally 
blC><ked the nshr hand sediment 
d1tchfor 10 feet one! «>111plrrcly Ditch tmAf be cl~l'Cd 0011111d 

WVDEP UOOJJ83 NOV N77 Sf.!2r.017 Manhlll County Coal Com1>1 blocked the ditch for lftothe, IO fee1 Abated shpmus<b<"!"l~ 
,,w. IISUCO ro, net 1n1Ullhnspropc:r 

WVDEP UOOJJSJ NOVM78 Sf.!2/2017 Manhall Coonry Coal Comp,1 scdun011 e<nrol Abol<d 
NOV issued for not stabihzmg 

WVDEP UOOJJSl NOVl/79 .S/22/2017 Manholl County Coal Compo "'-' 10 pn,vffll a'OSIOll Abated 
!.>«1lfflet1l 1cn tnc pe,m,ttcd ate.a arw, 

cnlcrod a wetland ar.a. i/4 of the 
WVDEP NOV #)5 Sf.!)12017 Manhall Counry Cool Comr,a waland hts b«r1 ,mpac1od 

Pcimittli'lii1a. ,u'l, ... III yan 
Abated 

lpl"Oved dr&nage sy,lffll. 1,,d 
com1n1tnonoflhe sediment pond Subn,u and obunn opproval 
and dnlnege ditches pr,or 10 lhe for the cen1focat,ons of the 
commcnc:emcnc of mmma drarnegc :uui a,rm,i muct\lrC 

iwVDEP 0200211 NOV#I 6/lf.2017 Monhall CDIIMI)' Coal C'omp; -- Abm<d for this pcnn1t 
1rcrm1t1:e 1a1,ca w momtor rne ..-uge 

3 ,ur(acc s..facc water monuonns 
point DOR. llus point was not 
mon11oro:I for Ac1d11y and tlkahmty 
•• required bysea1C11 U-1 oflhc 

IWVDf.P 0200211 NOV/12 611/2017 Manhall County Co>! Com1>1 SMA pmriit Aba!ed 
Unap,:,rovod matc,w on cour,e 

WVDEP U~684 NO\'1141 ~J/2017 The Manan1111ho Coumv Cool musepilt Abated 
,.,., seorc or aosnargc lrom sediment 

pond 001 drd not mCCI the cffiumt 
WIIDEP U0104SJ NOV#92 7/11/2017 The H8n'rSonCOl1ntv Coal C1 hma. Abated 

(O1scharge al pooa w I did not meer 
WVDEP U01048) NOVA~) 7121/2017 The Harmon Counl)I Coal C1 cfflucn1hm1ts Abalod 

Srop rbc d1..:h:lrgc from outlet 
failed 10 m.,n\ain cffluo:nt 035 and clean !he spillway 10 
hm1tat1ons from our(all 0JS preveni addrt1onll sediment 

WVOF.P U010239'2 /WV0020834 NOVll)6 81;/2017 Mrshall ('oonr, Coal Com1N blaa-.r d1sclw111n11 Abated from en1<nr13 conncn run 
r&IIW'C 10 ffllffllaln nywn.uOS,C 

Balance 1n L,nlc lndi1111 Creek Pump must be ,q,am:d before 
WVOEP U00708J / WVOOJB:?88 NOV#4'1 BIJ/2017 Arkwnaht 1-•cd nor1h of pump 1124 Aba(ed opcm1om can com"""' 

lioUI 
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TABLE J.5.3 
List of Violations by Applicant the Past 3 Years 

N-• ofC-paay er D•te, Lacalieft ••d 
State and rermH No. •~ Stille Vlolatioa No. v T,-peof b .. lo1Aae,acy 

MSRANembor MSHA VlolatlH No. losai Dale Pc,... IO Wkom Vlolalloa l>Olcriplloa of die Vlol•C'" 4d•lnlllneln or 
Vlolotloa s .. 1 .. Abot-ailAdiGa1 

blued 
Je .. clal l'roceecllfl• 

iumea. to ~qll a ccn1hcat10111 lot 

1he qu>11ttly in,pcct101t of lhe 
iteland muse - for rJ,. 2nd QTR 

lwllDEP U0102392 f WV00208J4 NOii #36 8/22/2017 Marshall Coumv Coal C"omp, of2017 Tomu......,d 
... - Slun'y , ... ,.. 11'10 WI/ fork of 

lwVDEP U0()4684 NOV #42 &'23/2017 The Mononpl,a COi.iliy Cool Ounlcard Cteck from outle1 oo:?. Term,......,d 
"'~m:s Wllll~~IU-l'U)CJII\Q 

0>ertopped the lb,clca,er tank and 
e,cited the pennit v,1 a ~orm drain 
and <Yffltuany discha,sed imo the 
0!110 nVCf withoul punng throui;h Provide repon de11,11ns whit 
111 appro\/Cd sediment conm,t pans of ll>e syslem f•iled •nd 

lwllOEP U00Jl83 / Wl/0020834 NOV 180 8/JIY.2017 Mont.II Cou,wy Co.I C'omP< system. Tc:rmillll<d rcp11r all faulry pe,ts. 

nofa 
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TABLE J.S.4 
Violation History for Surface Coal Mining Operations Owned/Controlled by Applicant 

N■me of ('01qpany or Dote, Loadoa and 
State aDd Peral• No. ot State VlOQeio,, No. or T'ypeof lualaaAceocy 

MSHA Nembtt MSHA Vlolatloa No. .... o..c. Person to Whom Violation Dcscripdo• or Ille Vlolatloo 
Adalnbtrolive or 

Violation Status A.b•lltJIIN!C Attion.1 ......... 
hdldlll Pr;,c,eedlu 

-- ---- - -
>---

r- I -----
- ----- ----

i-

--- --
I - . • 

' 0 
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PART I ATTACHMENT 1.10.A 
AFFIDAVIT OF LEGAL RIGHT TO ENTER 
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Attachment I.IO.A 

(I) (.lAA,) ---~M=a=r=k~S~c=h=ue=r=g=er~--- under penalties of perjury declare on behalf of the applicant, 
(Individual or Individuals) 

Williamson Energy. LLC that said applicant has valid documents which bestow upon the applicant a legal right to 

enter and commence surface coal mining and reclamation operations upon lands contained in the proposed permit area, and 

such legal right is not in any way the subject of pending court litigation. 

Dated this--~' 3~ __ day of ___ ~Ju=l.,_y _____ , 20~18~---

Signature 
Authorized Person 

Title 

Sworn to and subscribed before me 

this -~/3~_ day of qv ~ , 20 LB 

My commission expires: ----"'~T"'-----'-/-#'f__
1
-,---j~....,.0+/-,7 ______ _ 

••••••••• 
OFACW.HAL 
STACI R LOWRY 

Notary Public • Statl of lllllloll 
My Comml11lon EJ,lrn Jan 14, 2019 
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PART I ATTACHMENT 1.10.B 
I 

ENGINE RING CERTIFICATION 
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ENGINEk RING CERTIFICATION 

I hereby certify the engineering! design used in preparation of this application, attachments, and 
supplements were done by me or under my direct supervision. 

I certify that I am familiar with all of the plans, specifications, reports, and maps submitted as part 
of this application and that said informapon is accurate. 

I certify to the best of my kno"!ledge all such design is in accordance with all applicable local, 
state and federal laws, rules and regulations. 

I further certify that all appliJable maps and/or drawings have been individually sealed in 
accordance with the Professional Engine ering Act, 225 ILCS 325/15. 

INDI'ViIDUAL P.E. CERTIFICATION 

Claudio E. Yon 062-050632 
Name ,,,te""•fft. illiool1 Registration Number (Seal) 

~~o,o EiJ ,,,,. 
Alliance Consulting, Inc. .... ············ 'o 4',_., ~-- ·•. ~, 
Firm I~ -.•• ••_, 

i i 062-050632 ' : 
124 Philpott Lane, 

: • : UC£NSED : 
~· ; PROf£SSlONAl I * E 
!:! ~ ENGINEEa I I 

Beaver, WV 25813 ... '··· /§'~ ~ 
~K_ .,,._ '411Cf11. ••••••••••• ~o ~ .... 

--,,,,~ OF 1\.\..\,,,, / ........ , .. 
Address Signature / 
304-255-0491 tb.1/18 
Phone Number Date I I 

PROFESSIONEESIGN FIRM CERTIFICATION 

Complete if applicable. If not, respond / A. 

~ As an employee of a "pro essional design finn° as defined by the Illinois Department of 
Financial and Professional Regulatibn, I certify that the professional design firm is registered and in 
good standing with the Illinois Depabnent of Financial and Professional Regulation. 

I 
Alliance Consulting of West Virsriniai Inc. 184.006236 
Professional Design Firm Name 

I 
Professional Design Firm Number 

ljPage Cr~~t,·d Scp1,•inh~t I ~. :H:l"I 



R05770

PART I ATTACHMENT 1.10.C 
' CERTIFICATES OF LIABILITY INSURANCE 
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~ 1...c9--Ro• CERTIFICA E OF LIABILITY INSURANCE I DA TE ( .. M/DDll'YYY) 

05/3112018 

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY ANO CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS 
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVE!. Y AMEND. EXTEND OR Al TER THE COVERAGE AFFORDED BY THE POLICIES 
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT ~ONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORW:D 
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICA E HOLDER. 

IMPORTANT; If the certificate holder Is an ADDITIONAL ;SURED, the pollc:y(IH) must have ADDITIONAL INSURED provisions or be endorsed. 
If SUBROGATION IS WAIVED, subject to the terms and c dlllons of Ow pol Icy, certain polleias may require an endorsement. A statement on 
thie r.frtlflcate does not confer tights to the c:ertific.w holller in lieu of euc:h endortement(s). 

PROOUCER 

l . .,,,, 
iiiuic·· Karen WtlUms 

Resc:hlnl Agency, ll'IC. J'!',.11",l'ft "·••: (724)34~1300 I ,.Ml Ho\: (724)349-1446 

922 Philadelphia StrNt ADDMSS: kw1ltiams@resdllni.com 

P.O Box449 IHSUJI.UISI AftOIUlltlG COVERAGE NAICa 

Indiana INliUIU:R" : Certain Underwriters al Lloyd$ (Apollo Uab Consortium} AA-1120108 

INSURED INSURfRB: 
Foresight En111gy. LLC: Williamson Energy. LLC INSUltfRC: 
I.Uray Encrgv Corpa,ation INSUIIERD : 

46226 National Road IHSIIREIIE: 

St. Cleli$ville ◄~H 43950 lNSUll!RF: 

COVERAGES CERTIFICATE NUMBEI : 18 Fotesight/Williamson REVISION NUMBER: 
THIS IS TO CERTIFY Tt<AT THE POllClES OF INSURANCE LISTED ~ELOW HAVE BEEN ISSUED 10 THE INSURED NAMED ABOVE FCJfl. THE POLICY PERIOD 
INDICATED. NOTWITHSTANDING ANY FU::OUIREMEN'T. TERM OR 1 ONOITION OF ~y COt,/TRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS 
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCt AFFORDED BY THE Pot.lCIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS, 
EXCLUSIONS AflO CONDITIONS Of SUCH POLICIES. LIMITS SHO~ N MAY HAVE BEEN REDUCED 8Y PAID CLAIMS. 

'rm TYPE OF INS\IAANCE ..,_ ...,,, POUCY HUMID\ 111¥.0DIYYYYI 1,,.;::;;Dl'lml UMITS 

,c COIIIIERCIAI. Gl;NERAL UABIU'l'Y EACH OCCI.JRRJ;NCE s 1,000.000 -D C~MS-w.oe ~ OCCUR ~es'i'~1 1,000,000 s -- l,IEOEl(P '""" one --1 s 10,000 

A PC3040 ~OM 06/01/2016 06/0112019 PERSONAL & ADV I/I.JURY $ 1.000.000 - s 2,000,000 GEm. AGGREG,t,TE LWJT '-"PI.IES PtR GENEAALAGG11£GATE 

qPOUCY~~ ~LOC PRODI..CTS • COMP/OP AGG s 2.000.000 

OTHlcR: $ 

AUTOMOBILE UAIIIUTY - ~-=~IN~UMII s 
N<YMJTO BOOILY INJURY(Pw -) s - Cl'MIEO ~ SCHEDUUO 90011. Y ltlJU!l\' (POf _d_,t) s - MJTOS()j'jl.V - llt/TOS 
lilREO ~.QWNED o:..iwn:i:-••-- $ - AVTOSONI.V - AUTOSOh\Y 

s 
U118REUAU.tJI HOCC\JR EN:HOCCURRfNCE $ - u.cessUAB CI.NMS..M.AOE AGGREGI.TE s . 
oco I I RETENTION s $ 

WOftKEllS COIIP!NSATION f STATVTE I Im"· i'NO EMPI.OYl:11$' UAIIIUlY YIN 
NIY PROPRlETORl!'NtTNEMXECllTIIIE □ NIA E.L EACH ...CCIOENT $ 
OFACERIMEM8ER EXCC.UOEO" 
CII011dOIOrt In HI!) EL 01$1:ASE • EA EMPLOYEE $ •ieo·--· lll;SCRlPTION Of OPERATIONS.,..,.. EL OISE1'SE • l'OLK;YLllAl1 s 

DE$CIIIPTION Of'OPEIIATIOHS I LOCATIONS/ 1/!.HICUS CACOIU> 101. Mdlllotl 11 ........ 5<:lt-- may bt -td II mora ,oace II t-""<I) 

Covemge !or blasllng ,wbsidence Is lneluded in Ille above referenced policy 

CERTIFICATE HOLDER CANCELLATION 

I 
SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE 
THI! EXP1RATIOff DATE THEREOF,NOllCE WILL BE DELIVERED IN 

IL Oepl of Naluraf Resou:ces lend Redamallon Div ACCORDANCE WITH TffE POLICY PROVISIONS. 

Office ol Mines & Minerals 

I One Natural Resources Way 
Mll'llORIZED ~ESltNTATIYE 

fu 1LOJv--. \ 1 '\ : 0 0 ·, C\:ftYlC: I Sprfngf,eld IL 6270"l•1273 
I I 

@1988-2015 ACORD CORPORATION. AU rights reserved. 
ACORD 25 (2016103) TheACOROn 1me and logo are regh;tered m•rlls of ACORD 
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PART I ATTACHMENT 1.12.B.4 
HIGHWAY AUTHORITY AGREEMENTS 
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Attachment 1.12.B.4 

The two attached utility pennits from the Illinois Department of Transportation were granted to 
Adena Resources, LLC, which is a land/utility company for Foresight Energy, LLC. 

Adena Resources, LLC and Williamson Energy, LLC are subsidiaries of Foresight Energy, LLC. 
Adena Resources provides support services to mining companies operating under Foresight 
Energy, such as Williamson Energy. 
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WILLIAMSON COUNTY HIGHWAY 
DEPARTMENT AGREEMENT 
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Williamson Energy, LLC 
PO Box 99 
Johnston City, Illinois 62959 
Office: 618-983-3020 Fax: 618-983-3017 

January 26, 20 I 7 

Gregory S. Smothers, County Engineering 
County of Williamson, State of Illinois 
l 817 North Court Street 
Marion, Illinois 62959 

RE: County Highway Permit To Install Waterlines 
Dated 18th day of January, 2017 (''Pennit") 
By and Between: 
Williamson Energy LLC ("Williamson Energy''), and, 
Williamson County Highway Department ("County Highway Departmenf') 
( collectively the "Parties") 

Dear Mr. Smothers and County Officials: 

Pursuant to the subject referenced Permit, Williamson Energy and the Cow1ty 
Highway Department desire to reach further mutual understanding and agreement 
corresponding to certain matters set forth therein. Accordingly, and Parties desire to 
enter into this Letter Agreement to amend said Permit as follows. 

For and in consideration of the mutual benefits to be derived berefrom, 
Williamson Energy and County Highway Department amend the Pennit as follows: 

I. Page 2, l st Paragraph reads as follows: 
"It is anticipated that these utilities will be operated for a period of up to 10 years 

from the date of this permit. Once these utilizes are no longer being used, it is 
anticipated that they will be removed from the roadway right of ways within the 
following year. " 

The Parties hereby amend Page 2, I st Paragraph to read as follows: 
"The term of the Permit shall be in force and have effect for a period of 10 years 

from the date of this Permit, and as long thereafter as mining operations continue 
to be conducted by Williamson Energy, its successor and assigns, under IDNR 
Permit #375. Upon termination and abandonmefll of the utilities operated by 
Williamson Energy under the Permit; Williamson Energy shall either remove its 
utilities, or alternatively, trnns.fers and assigns to the County Highway Department 
all rights, title and interest in and to the utilities to the County Highway 
Department corresponding to only those areas said County owns in and to its 
rights qf ways tmder the Permit, as directed by the County Highway Department. " 
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Page 2 
January 26, 2017 
Gregory S. Smothers, County Engineering 
County of Williamson, State of Illinois 

2. Page 3, Item No. I 0. reads as follows: 
"A performance bond in the amount of $150,000 will be kept on file with the 
Williamson County Highway Department throughout the life of the installation 
and operation activities of these permitted utilities. Once the utilities are 
abandoned and removed, the bond will be returned to Williamson Energy. " 

The Parties hereby amend Page 3, Item No. 10. to read as follows: 
The Parties hereby state that the performance bond in the amount of $150,000.00 
under that certain agreement titled, Agl'eement Between the County of 
Williamson, State of Illinois and Williamson Energy LLC Authorizing 
Subsidence of County Roads and Highways by Williamson E11ergy, LLC, dated 
the 22"d day of January, 2008, shall be held by the County Highway Department 
for the life of the installation and operations activities of Jhe Permit. 

Williamson Energy and the County Highway Department acknowledge that the 
Permit is currently in effect, and, except as amended herein, that the Permit shall remain 
in full force and effect according to its terms. 

Williamson Energy greatly appreciates your continued cooperation with respects 
to all matters to satisfy this undertaking. 

Thank you. 
Very truly yours, 
WILLIAMSON ENERGY, LLC 

encl. 
By: L~ 71· ,/4.c?J 
Its: Authorized Person 

Its: County Engineer. Williamson County Highway Department 

wrllc.wchd_Lcuer Agrceinent_Ol-'.!6, 2017 
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GREGORY S. SMOTHERS 
COUlfTY E:iGIHEER 

Scorr BARGER 
DESIGH ENGINEER 

YVONNE RICHERT 
OFFICE MMIAGER 

WILLIAMSON COUNlY 

HIGHWAY DEPARTMENT 

MARION, ILLINOIS 62959 

COUNTY HIGHWAY PERMIT 
TO INSTALL WATERLINES 

1817 NORTH couirr ST, 

MARION, llUNOIS 62959 

TELEPHONE 5 I 8•998•2. 145 ...... 

WHEREAS, Williamson Energy. has requested pennis.sion to construct/install and operate 
a new 18" - 24., water line across Liberty School Road, (TR 548), WiJliams Prairie Road ffR 
550), Harris School Road (TR 556), Old Ben Road (TR 340), Old Frankfort Road (TR 344), 
Eberhardt Road (TR 041), Duncan Road (TR 334), Monroe Road (TR 332) and Collins Road 
(TR 318) in Williamson County which is subject to the jurisdiction and authority of said County 
and its officers. 

WHEREAS, the proposed construction consists of installation of new 18" - 24" waterline to be 
placed along and/or under the following roadway under jurisdiction of the Williamson County 
Highway Department Liberty School Rd, William~ Prairie Rd, Harris School Rd, Old Ben Rd, 
Old Frankfort Rd, Eberhardt Rd, Duncan Rd, Monroe Rd and Collins Rd io Williamson 
County 

The locations are as follows: 

• Site 1- Liberty School Road in the SW¼ of the SW¼ of Section 12, T8S, R3E (Lake 
Creek Township) and the SE¼ of the SE¼ of Section 11, T8S, R3E (Lake Creek 
Township) 

o Proposed Road Bore 
• Site 2 - Williams Prairie Road in the NE¼ of the NW¼ of Section 14, T8S, R3E 

(Lake Creek Township) 
o Proposed Road Bore 

• Site 3 - Harris School Road in the NW¼ of the NW¼ of Section 15, T8S, R3E (Lake 
Creek Township) and the NE¼ of the NE¼ of Section l6, TSS, R3E (Lake Creek 
Township) 

o Proposed Road Bore 
• Site 4 - Old Ben Road in the NW¼ of the NE¼ of Section 17, T8S, R3E (Lake Creek 

Township) 
o Proposed Road Bore 

• Site S- Old Frankfurt Road in the NE¼ of the NW¼ of Section I 7, TBS, R3E (Lake 
Creek Township) 

o Proposed Road Bore 
• Site 6 - Eberhardt Road in the SE¼ of the SW¼ of Section 8, T8S, R3E (Lake Creek 

Township) 
o Proposed Road Bore 
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• Site 7 - Duncan Road in the NE¼ of the SW¼ of Section 7, T8S, R3E (Lake Creek 
Township) 

o Proposed Road Bore 
• Site 8 - Monroe Road in the NW¼ of the SW¼ of Section 7, T8S, R3E (Lake Creek 

Township) 
o Proposed Road Bore 

• Site 9 - Collins Road in the NW¼ of the SW¼ of Section 1, T8S, R2E (Herrin 
Township) and the NE¼ of the SE¼ of Section 2, T8S, R2E (Herrin Township) 

o Proposed Road Bore 

It is anticipated that these utilities will be operated for a period of up to IO years frorn the date of 
this permit. Once these utilizes are no longer being used, it is anticipated that they will be removed 
from the roadway right of ways within the following year. 

TIIEREFORE, be it pef!llitted and granted by the County Engineer of Williamson County, 
IHinois, that pennission be gianted to proceed with said construction w,d operations, subject to the 
following conditions: 

I. That the petitioner shall furnish all materials, do all work and pay all costs of such work. 

2. That one-way traffic be maintained during the period of construction and adequate 
protection for the safety of the public be provided. This includes all necessary signing. 
flagmen or other traffic control. 

3. That the petitioner or his assigns shall assume all risks and liability for accidents and 
damages that may occur to persons or property on account of said work and utilities. 

4. That this permit is effective insofar only as the County has jurisdiction and does not 
presume to release the petitioner from compliance with the provisions of any existing 
statute relative to the work involved. 

5. That the said work shall be constructed to the satisfaction of the County Engineer. 

6. That the work shall be performed so as not to permanently impair the existing road, and 
that any damage to the said road that might be done during the time of construction shall 
be repaired to the satisfaction of the CoW1ty Engineer. 

7. That the water line shall be a minimum of fow- ( 4) feet below the present grade of the 
road and four ( 4) feet below the existing growid line if located outside of the roadbed 
but within the R.O.W. 

8. That the water line shalt be relocated at no expense to the County if such a move is 
needed for future maintenance or construction work on the subject road. 

9. Crossings under all nine of the roadway crossings must be made utilizing directional bore and 
the waterline must be encased in steel conduit 
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I 0. A performance bond in the amount ofSIS0,000 will be kept on file with the Williamson 
County Highway Department throughout the life of the installation and operation activities of 
these pennitted utilities. Once the utilities are abandoned and removed, the bond will be 
returned to Williamson Energy. 

11. All trenching or open cuts made within county right of way must be repaired/restored to its prior 
condition or better. This includes but is not limited to restoring damage to any drainage ways, 
entrances, roads, signs, shoulders, slopes, culverts, silting, as well as seeding and mulching 
these disturbed areas to restore proper ground cover, 

12. Care must be taken to prevent damage to drainage structures/pipes resulting from trenching or 
direct boring operations. Open cuts must be a narrow as possible (no greater than 2') to limit 
damages to surrounding features. 

13. Any future damages to these roads resulting from the operation of these utilities on the right of 
ways will be the responsibility of Williamson Energy to repair to restore the roadway to its 
previous condition. 

PERMIT REQUESTED BY: L .... pl,( ~d.,........ 
Williamson Energy, LLC 

IN WTINESS WHEREOF, I have hereunto set my hand and seal as the County Engineer of 
Williamson County, Illinois, this [~ Tl/ day of January, 2017 

~~ G • mothers ountyEngineer 
Williamson County Highway Dept. 
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FRANKLIN COUNTY HIGHWAY 
DEPARTMENT AGREEMENT 
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PETITION 

WHEREAS, Williamson Energy, LLC , in the County of Franklin and State of 

Illinois, their successors and assigns, under the laws of the State of Illinois hereinafter 

tenned "The Petitioner" request pennission and authority to locate, construct, operate and 

maintain a water management pipeline on and across Franklin County Right-of-Way in 

Franklin County, State of Illinois, described as follows: 

• A 22" HDPE DR13.5 water management pipeline to be installed across 

Freeman Spur Blacktop and Freeman Spur Road. 

WHEREAS, it is understood that the cost of construction, location, operation and 

maintaining of said water management pipeline will be borne by the Petitioner. 

NOW THEREFORE BE IT RESOLVED, by the Franklin County Engineer, who 

is authorized to grant said Petitioner, their successors and assigns, permission and 

authority to locate, construct, operate and maintain a water management pipeline on and 

across the roads on Franklin County Right-of-Way, in accordance with Section 561 of the 

"Standard Specifications for Road and Bridge Construction" adopted January 1, 2016. 

This permission is given accordingly to the stipulations set forth by the County Board to 

all utilities, subject to the following conditions and restrictions: 

FIRST: That said water management pipeline be located as close to the R.O.W. lines as 

conditions wiU permit, it being understood that the location and construction of said 

water management pipeline shall be satisfactory to the Franklin County Engineer. 

SECOND: That said Petitioner shall assume all risks and liabilities for accidents and 

damages that may accrue to persons or property during the prosecution of the work and at 
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any time during the life of the working permit by reasons of the locations, construction, 

operation or maintenance of said water management pipeline. 

THIRD: That should it be necessary to damage any roads in Franklin County mentioned 

above, then the said Petitioner shall make such repairs to the road and wilt restore 

substantially to the same condition as it was fonnerly, or pay to the County the actual 

cost of repairs for damages done to the roads, it being understood that this repair work 

will be satisfactory to the Franklin County Engineer. 

FOURTH: That if it be necessary to relocate or adjust said water management pipeline 

due to road improvements; said Petitioner shall relocate the water management pipeline 

promptly at the expense of the Petitioner. 

FIFTH: It is specified that a working permit substantially in the form set forth in 

"Exhibit A" attached and made a part hereof be issued for each individual installation and 

must bear the approval of the Franklin County Engineer. Working Pennit shall be srgned 

by the Superintendent of Williamson Energy, LLC. 

SIXTH: All water management pipeline road crossings shall be installed by the 

simultaneous boring and jacking methods with protective casing and no open trenches 

will be allowed. The length of the casing should go from ditchline to ditchline. 

SEVENTH: When final inspection of work is made by the Petitioner and the Contractor, 

the Franklin County Engineer shall be notified of the time and place of final inspection, 

so that they can go along to make sure all items of work pertaining to the County can be 

inspected and approved by said Franklin County Engineer. 

EIGHTH: Petitioner shall be a member of J.U.L I.E. 
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NINTH: Thul une-ay lruflic be maintained during lhc period of construction when 

possible rmd adequate protcc1ion for the safety of the traveling public be maintained nt ull 

times. IDOT Local Road traffic standards shall he used if rund closures arc necessary. 

TENTH: fl being understood that this permission is given only insofar us the franklin 

C'ounty Engineer have jurisdiction over said County Roads. 

Pen11ission is hereby granted this 7th day of Murch, 2018 

ACCEPTED: 

Willi:,mson Energy. LLC. _ ~~~ ~ 
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EXHIBIT '•A" 

Work Pc11nit 

Williamson Energy. U.C. Johnson City, ILLINOIS 

Fchruary 5. 2018 

Mr. Mike Rolla. Franklin County Engineer 

Dear Sir; 

SubJCCt to the conditions and restrictions of the petition granted by the franklin 

County Engineer dated March 7. 2018 pcnnission is hereby requested to perform the 

following work on Franklin County Highwuy Right-of-Way. 

To locate: constnict, operate and mnintnin a water management pipeline across 

the above mentioned rood. 

Work to be started about June I st ____________ • 2018. 

Pennission given this 71
" Duy of March. 2018. on condition that the work be completed 

within 90 days of pennit issuance hy lDNR: otherwise tht pcnnit becomes null and void. 
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ILLINOIS DEPARTMENT OF TRANSPORTATION 

The following IDOT permits are provided as information only. These permits were good 
for 180 days from the approval date of February 22, 2017. Therefore, these permits have 
expired. 

Upon approval of Application 456 and prior to any construction for boring beneath State 
Route 37 and Interstate 57, valid IDOT permits will be renewed and copies will be 
submitted to the Department. 
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ILLINOIS DEPARTMENT OF TRANSPORTATION 
INTERSTATE 57 UTILITY PERMIT & 
STATE ROUTE 37 UTILITY PERMIT 
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(ii;;']\ Illinois Department 
~ of 'li'ansportation 

I (We) Adena Resources. LLC 
Name or Applicant 

Public lmorovement 
IDOT Permit No. 
Utility Reference No. 

Utility Permit 

D Yes 181 No 
qi,1- Z.'610'{-,? 

PO Box 99 
Malling Address 

Johnston City _______ ...,,._ _______ . hereinafter termed the Permittee. City State & Zip 
request permission and authority to occupy, and to do certain work herein described on, the right-of-way of the State highway 

known as ___ __.F .... A..,,.l...,,5u.7 ... { ... ln,1.a;le:iaar ... s..,.ta°"'te"-"'-5_7).__ ___ . Section 1 T8S R2E 
from 36+31 to __________ in ___ W......,,il...,Ha,..m..,.s""o~n.,___ __ County. 
The work is described In detail below and/or on the attached sketch or plans. 

Jack and Bore 22" diameter casing with 18" diameter HOPE SDR-17 carrying pipe {non-potable water) under FAI Route 57 at or near station in Williamson County. Location is approximately 2.4 miles north of the Johnston City interchange (Exit 59). Proposed Installation shall be shown on the attached Plan and Profile detail. 
Access from through travel lanes for installing or serviclnt of utility facilities will not be allowed. 
Applicant will utilize a licensed Professional Engineer to ensure the proper placement and construction of the proposed water main. 

This permit covers the operation and presence of specified equipment, material or facility on the right-of-way that may be related to the authorized work. A copy of this permit must be present when crews or equipment occupy highway right-of way. -ailure to comply may result in the cessation of all construction. 

fhis permit is subject to conditions and restrictions of Part 530 of Title 92 of the Illinois Administrative Code, Accommodation of Utilities on Right-of-Way of the Illinois State Highway System. The removal, relocation or modification of facilities permitted to occupy the right-of-way is governed by Section 9-113 of the Illinois Highway Code, as amended by Public Act 92-0470. The Permittee agrees to comply with the requirements of these laws and with all terms and conditions established by this permit. This permit Is subject to revocation by the Department on violation of the ter~As a~ con · ons erning its use. 

y~ ------~ (1 

[ INFQRMATlfJN ONli.Y] 
Adena Resources. LLC 

Name of Pennlllee (Print or Type) 

PO Box 99 
Mailing Address 

Johnston City II 62951 
City State Zip 

The work authorized by this permit shall be completed by ____ or within .11iP__ days after the date of approval by the Department, otherwise the permit wlll be considered null and void. 

Public Improvement Projects only: The anticipated letting date is 

This permit allowing occupancy and work on state right-of-way is approved. The Utility Coordination Council established 
'·,, the Department in the area covered by this permit is 

~ 2.~ Dertment of Transportation Oaie 

Printed 2/14/2017 
OPER 1113 IRP.v OIV07l 
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This permit Is subjecl to the conditions and restrictions established ln accordance with the llllnois Highway Coda and Part 530 of Tille 92 of lhe JHlnois Adminislrati\/e Code 
irn;ludlng but not limited lo the fDllo'hing: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6} 

(7) 

(8) 

The applicant reptesents all parties in Interest and shall furnish material. do A~ work. pay all eiists Md shall In a reasonable length of Ume restoro the damaged 
porlfons of lhe highway to a condition slmQar or equal to lhal exlsUng before the commencement of the described work. Including any landscape reslorallon 
necessary. (See SactJon 530.250 of Title 92). 

The proposed wo,k shall be located and constructed to the satisfaction of the Reglo/1111 Engineer or his duly authorized ,epresentallve. No revisions or additions 
shaa be made to the proposed work on the rfght-of-way without the written permission of the Regional Enu;neer or his duly authorized representative (See Secuon 
530.200 of l1de 92}. In certain circumstances the Department may require that the construction plans and/or the as-built documents be sealed by en 
llllnols Registered Professlonal Englneer. Typical of $UCh projects would be pel/Oleum or gas p1pelines. 

The applicant shall at all times conduct the work In such a manner as to m;nlmize hazards lO vehicular and pedestrian traffic. All signs, barricades, naggers. etc., 
required for traffic control shall be furnished by the applicant. (See Section 530.240 of T111e 92). 

The applicant must a1Certain the presence of Highway Authority Agreements established In acconfanee wtlh 35 Ill. Admln. Code SecUon 742.1020 In the path of Its 
proposed Installation and lake precaullons to protect 11s workers, human health and the environment In those areas. (See Seclloo 530.240 cf Tille 92). Whe,e 
contamJnaUon Is encountered through excavation in the ROW, ii should be managed offslte and IDOT's generator number for the appropriate county may be used. 

The applicant shall not trim, cvt or In any way disturb any trees or shrubbery along the highway without the apprOYal of the Regional Engineer or his duly 
eulhor1zed reptesentative. {See Section 530.600 of Tide 92). 

The facilities authorized to occupy the right-of-way by this permit are subject to removal. relocallon or modiflcaflon by the permlttee at no expense 11D the State on 
notice given by lhe Department In accordance with Section 9·113 of the Illinois Highway Code. as amended. Participation by the permlttee In the UTILITY 
C00<dinaUon Council ldenUfied on page one of this i,ermlt Is required as 8 condition of thJs perm't. Permittee shall cocperate With the Dep811ment With the 
schedulln11 of any removal, relocation Of modification deemed necessary lo< highway or highway safety purposes, and. If UUllty Coordination Council parllclpallon 
Is required by this permit, with the acUvltles of the council Identified on lhe firsl page of this penniL (See SecUon 9-113 of the Illinois Hl9hway Code.) Use of and 
compliance wilh current IDOT Traffic Control Slandards will be required. 

H the applicant and the District cannol agree either on whether the permit should be Issued or on what conditions would be appropriate. the applk:ant may, within 
30 days of the Issuance of wrillen notice of the District's poslUon. appeal !he Ols\llct's determination to the Chief ot the Oepar1men1's Central Bureau or OperaU011$. 
(See SecHon 530.900 of Title 92). 

Toe permittee egrees to fully comply wl1h the following legal obligations In ad~ance of enlerlng and while upon any Rlght-of-vr.iy within the Illinois Stale Highway 
System. 

a) 

b) 

c) 

d} 

e} 
f) 

Only a permit Issued by the Department under this Part wm saUsfy lhe "written oonsent• requirement of Section 9-113 of the Illinois Highway 
Code (the Code). 
A permit from the Department grants a license only to undartske certain acllv1tles In accordance with this Part on a State right-cf-way, and 
does not create a property right or grent authority to the permlttee to Impinge on the rights of others v.no may have an Interest In lhe right--of-
way. Such others might Include an owner ol an 11nderlylng lee slmple ln\erest If the right-of-way Is owned as an easement or dedic;aUon of 
right of way, an owner of an easement. o, another permlttee. 
II ,hall be Iha ,esponslbnlty of the permittee to ascertain lhe presence and locallon or exlsUnp above-ground or underground facilities on the 
highway right-of-way to be occupied by tholr proposed facilities. Tha O11partm11nt wlll make Its permit records avattable to a peimlttee for the 
purpose of ldenllfytng possible faclltues. When notified of an e~cavaUon or when requested by Iha Oepanment, a permlttee shall locate, 
physically mark, and Indicate the depth of Its unda,vround fact!IIIIIS within 48 hours elCCluding weekends and holidays. 
The permittee shall avoid conlllcts with any exlsUng underground or above-ground fectlitles on o, near the highway right-of-way. Both the 
Department and J.U.l.l.E. ate to be contected for assistance during the applleaUon procMs. 
The pannlttee shall comply with all other applicable laws relating lo the placement of utility Unes. 
The Issuance cf a utillty permit by the Department does not excuse the permlltee from complyin9 with any existing statutes, local regulations 
or requirements of other Depanmenl (11.g., oversize and overweight vehicles) or the requirements of other State agencies lnduding, bul not 
llmlted to. the following: 

Illinois Commerce Commission, Ullnois Department of Agriculture 
llllnols Department of Natural Resouri.es, Illinois Department of Mines and Minerals 
llllnols Environmental Prolection Agency, Illinois Historic: PraseNaUon Agency 

g) Right& or abutllng and underlying property owners are protected by common law and Sections 9-113 and 9-127 of the Code. The permiUea 
will address these rights prior lo lnltlaflng ,cfivtues on State righl•of-way. The Department wm not be a party in any negoUations between the 
ulllUy and abutting propar1y owners. 

h} in no case shall the pennll give or be construed to give an enUty any easemenl. leasehold or other property lnlerest of any kind In, upon, 
under, above or along the Stale highway right-of-way. 

I) Each person nispons!ble for a utUlty, in place on the effective date of this Part, on a State highway right-of-way shall notify the Department In 
writing. If that facility does not comply with this Part. The Department ,hall treat such II notice as a request for a variance under Section 
530. 130. UntU Informed that a variance will not be g111nted, a person responslble lor a pre.existing uUlily will not be In violation of this Part. 
The failure to provide such notice consUMes a violation of this Part and of the utility accommodation permit (If any) and would Justify Iha 
imposition of the sanctions set foM In Section 530.810. 

Work to be coordinated with Department Representatives: 

Ullllty Contact Person: 

Work to be done by: 

Contractor: 

Daytime Phone· 

1ffic control operation: 

Number of lane closures. 

Pnnted 2/14/20 i 7 

Emergency Phone: 

Time ol closures: 

Phone 

Phone 

Phone 

[ INFORMATION ONLY] 
OPER 1113 (Rev. 08/07) 
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~ Illinois Department 
~ of Transportation 

l(We) Adena Resources, LLC 
Name of Apptlcant 

Public Improvement 
IDOT Permit No. 
Utility Reference No. 

Utility Permit 

D Yes 181 No 
9v'-Z410-17 

PO Box 99 
Malling Address 

Johnston City II . hereinafter termed the Permittee, 
City State & Zip 

request permission and authority to occupy, and to do certain work herein described on, the right-of-way of the State highway 

known as State Rte 37 {S 6I 37) . Section __ (_1-?)~ ___ ....,.12 ..... T ....... 8...,S ... R...,2=E...._ _____ _ 
from 519+55 to __________ in ___ W......,..il..._lia ... m......_so .... n..__ __ County. 
The work is described In detail below and/or on the attached sketch or plans. 

Jack and Bore 22" diameter casing with 18" diameter HOPE SDR-17 carrying pipe (non-potable water) under State Route 37 
at or near station in Williamson County. Location is approximately 2.4 miles north of the Johnston City interchange (Exit 59) .. 
Proposed installation shall be shown on the attached Plan and Profile detail. 
Access from through travel lanes for installing or servicint of utility facilities will not be allowed. 
Applicant will utilize a Licensed Professional Engineer to ensure the proper placement and construction of the proposed water 
main. 

This permit covers the operation and presence of specified equipment, material or facility on the right•of-way that may be 
related to the authorized work. A copy of this permit must be present when crews or equipment occupy highway right-of way, 
-".lilure to comply may result in the cessation of all construction. 

, his permit is subject to conditions and restrictions of Part 530 of Title 92 of the Illinois Administrative Code, Accommodation 
of Utilities on Right-of-Way of the llllnois State Highway System. The removal, relocation or modification of facilities permitted 
to occupy the rlght--of-way Is governed by Section 9-113 of the Illinois Highway Code, as amended by Public Act 92-0470. The 
Permittee agrees to comply with the requirements of these laws and with all terms and conditions establfshed by this permit. 
This permit is subject to revocation by the Department on violation of the }errris and o dir governi Its use. 

Y~ --.;::..J..- i:. ,sf ,7 
Date 

Adena Resources, LLC 
Name of Pemiltlee (Print or Type) 

PO Box99 
Malling Address 

Johnston City II 62951 
City State Zip 

The work authorized by this permit shall be completed by ____ or within i fJ {) days after the date of approval by 
the Department, otherwise the permit will be considered null and void. 

Public Improvement Projects only: The anticipated letting date is 

This permit allowing occupancy and work on state right-of-way is approved. The Utility Coordination Council established 
,.,, the Department in the area covered by this permit is 

Date 

Prinled 2/15/2017 OPER 1113 {Rev. 08/07) 

.. 
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-
This p11rmit is subjf!ct to the ccmditions and restllctlons utabllshed In accordance wllh the llllnols Highway Code and Part 530 of TIUe 92 of the Ulino4$ Ad,ninistralive Code Including but nol Umiled to the foUowtng: 

(1 l 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

The applicant represents an parties in interecl and shall furnish material, do all worl<, pay all coslS end shah In • reasonable length of lime resto•e lhe damaged portions of the highway to a c:ondlUon similar or equal to th81 exls~ng before the commencement ol the described work. lr'Qud ng any landscape restoraUon necessary. (See Section 530.250 of Tlue 92). 

The proposed work shal be located and const~ed to the satisfaction of Iha Regional Engl11ee< or his duly euthor1zed rep,esen~Uve. No revisions or additions shaN be made lo the proposed work on the tight-of-way w11houl the written permbsion of lhe Regional Engineer or his duly aulhorlzed representalivl (See Section 530.200 of Title 92). In cartaln circumstances the Department may require that the constructlo n plans and/or the u-bullt documents b• , .. red by an HUnols Registered Professional Engineer. Typlcal or such projeclS would be petroleum or gas pipelines. 

The applicant shall at al Utnes conduct lhe work w, such a manner as to mlnlmlze hazards 10 vehicular a11d pedestrtan traffic. All signs, barricades, fllggers, etc., ,equlred for traffic control &hall be furnished by the applicant (See Section 530.240 ol TiUe 92). 

The applicant must ascertain the presence of Highway Authollty Agreements established In accordaflCe with 35 Ill. Admln. Code Section 742 1020 In the palh of Its proposed lnstella\1011 and talle precautions 10 protect tis workers. huma11 heallh and the envirorvnent In those areas (Sn Secilon 530.240 or TIile 92). Where contamination Is encounlered through excavallon in the ROW, It should be managed offslle and 1oors generator number for the appropriate county may be. used. 

The aPl)llcant shan not trim. cut or In eny way disturb any trees or shrubbery along the highway wilhout the approval ol the Regional Engineer or his duly •uthomed representative. (See SecUon 530.600 of TIiie 92). 

Tho fac:Uitles authorized lo occupy lhe right-of-way by this permit are subject lo removal, relocation or modlllc:allon by the permlttee at no expense to the State on notice given by the Department In aceotdance with SecUon 9-113 of the lllll'lOls Highway Code, 89 amended. Partlclpatlon by the pormitlee In the UTILITY Coatdlnallon Council identllled on page one of this pem,il is requinHI as a condition of this perm'I. Permlltee shall cooperate with the Department with the sc:hedulinV of 1ny 18m0Val, relocallon or modification deemed nec.essary for hlgh'N8y or highway safety purposes. and, If Utl!.ty Coordl1111tlon CouncM partlcipaUon Is r6qulred by this permit. with the aellvftles of the councll ldenllned oo lhe flrst page of this permit. (See Section 9-113 of the Nnno!s Highway Code.) Use of and compliance with current IOOT Traffic Control Standards will be required. 

If the applk;ant and the District cannot egree either on whether the permit should be Issued or on what conditions would be appropriate, the appllcant may, within 30 deys of the Issuance of written notice or the Olstrlct'a position, appeal lh• Olsb1ct's delermlnallon to the Chier of the Department's Central Bureau of Ope<ations. (See Section 530.900 of T1tle 92~ 

The permlllee agrees lo fuUy comply with the following legal obligations In advance of entering and whle upon any Rlght-ol•way within the llllnols State H'ghway System. 

11) Only a permit lssuod by the Deportment under this Part wlO saUsfy the "written c~msent" requirement of Section 9-113 of the hffnol& Highway Code (the Code). 
b) A pennll from lhe Department grants a ffcense only to undertake cena,n activllles In accordance with tHs Part on a State right-of-way, and does not create • property right or grant authority to the perml!tee to impinge on the 11ght$ of olhe~ who may have en Interest 111 the right-of• way. Such others might lnc:lude a11 owner of an underlying fee simple intents! if the right-of-way is owned as an easement or dedication of right of way. an owner cf an eesement, Of a110lher permltlee. 
c) It shall be the responslblllly of the permittee to ascertain the presence and locaUon of exillUng above.ground or underground facilities on the hlgllway rlght-ol-wey to be occupied by lhelr proposed fadlllles. The Department will make Its permit records avaffable to I permlttee fo, the purpo,e of Identifying posslble facilltles. When notJfted of an 111:cavallon or when requested by the Department, a permltlee shal locate, physlcally mark, and Indicate the depth of Us underground fac:ilides wlthl11 "8 hours eKCludlng weekends and holidays. 
d) The permlttee 11hall IIYOld conftlcts with any eldstlng unde'iround or aboveilround facllltles on or near the highway right-of-way. Both the Department and J.U.L.I.E. are to be contacted for ■sslslar11:e durlng the applbllon process 
e) The permlttee shall comply with all other applicable laws relating to the placement of utllily lines. 
I) The lssuar11:e of e utility ~mil by the Department d01s not excuse the permlllee from compl)'lng v.ilh any ex!sUng statutes, local regulanons or requlremants of other Oepanment (e.g., ove/S1%e and overweight vehicle,) or lhe requirements of other State agencies Including, but not 

llmlled to. the following; 

llllnola Commerce Commlssloo, IUlnols Department of Agrlculture 
IINJ¥>1s Department of Netural Resourtes, lllnols Department of Mines and Minerals 
Jlllnols Envlronmentel ProtecUon Agency, llllnols Historic Preservation Agency 

g) RlghlS of abutting and under1)4ng property owners are pro&ected by common law and Sections 9-1 \3 and 9·127 of the Codo. The permtttel! wll addlass these rights prior to Initiating activities on State right-or,w1y. The Depar1menl will not be a party in any nogoUallons between the utllty and abutting property owners. 
h) In no case shall the permk give or be construed to give an entity any easement. leasehold or ether property lnterell of any kind In, upon. under, above or along the State highway right-of-way. 
I) Each person responstble for• ulltlly, In place on the effective date of tHs Part. on a State highway right-of•way shan notify the Depanment In writing, If that facility does not comply with this Pait The Oepartme111 shat treat such o nolice as a request for a varta11Ce under SacUor, 530.130. Until Informed that a varfa11c:• wlY not be granted. a person responsible for a pre-eKisling u\lllly wlQ not be In violaUon of this Pan. The !allure to pmvfda such notice conslllu!U$ a violation ol this Part and of the uWity accommodaUon permit (if any) and would justify the 

1mp05ilion of the sanctions set forth In Section 530.810 

Work to be coordinated with Department Representatives: 

UUllty Contact Person: 

Wock to be done by: 

Contractor: 

Daytime Phone: 

.,ffic control operation: 

Number of lane closures: 

Printed 2/14/2017 

Emergency Phone: 

Time of dosures: 

Phone 

Phone 

Phone 

(INFORMATION-ONLY] 
OPER 1113 (Rev. 08J07l 
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Acceptable - This is an example of 
an acceptable sign. It may be new, 
or in new condition. There are 
abrasions on the surface but very little 
loss of lettering. There has been no 
touch-up of the lettering. 

Marginal - This is an example of a 
sign with marginal acceptability. Of 
the many surface abrasions 
throughout the sign face, many are 
within the individual letters of the 
message. The sign surface is free of 
any residue. Although some color 
fading is evident, the background 
color and reflectivity are still apparent 
at night. 

Unacceptable - This is an example of 
an unacceptable sign. Signs with 
asphalt splatter and/or cement slurry 
or any combination of missing and/or 
covered reflective material similar in 
area presented make a sign 
unacceptable. Some letters have a 
loss of more than 50 percent. There 
is noticeable color fading. 

Please Note: Orange work zone signs shall be fluorescent orange In color. 
Signs shall have retroreflective sheeting. Signs with bends and dents that 
alter the size and/or shape of the sign are unacceptable. These photos are 
examples of the condition of the sheeting. 

[ INFORMATION ONLY] 
4 
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PART I ATTACHMENT 1.12.C.2 
LIST OF OCCUPIED DWELLING WAIVERS 
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WILLIAMSON ENERGY, LLC-WATER MANAGEMENT FACILITY 
ATTACHMENT 1.12.C.2 - 300 FT OCCUPIED DWELLING WAIVERS 

PIN(MAP#) GRANTOR MAIUNG ADDRESS TYPE DATE SIGNED 
11 ·30-400-004 BEARDEN, BRIAN & LINDA 7059 LAKE CREEK ROAD, WEST FRANKFORT, IL 62896 WAIVER 06/17/2016 
11·32·100-009 RICH, MAHLON L & SANDRA 7550 LAKE CREEK ROAD, WEST FRANKFORT, IL 62896 WAIVER OS/20/2016 
11·29·300-007 LASWELL, JOSEPH L 7635 LAKE CREEK ROAD, WEST FRANKFORT, IL 62896 WAIVER 08/29/2016 
11·29-300--003 FITCH, WARREN D. 7357 LAKE CREEK ROAD, WEST FRANKFORT, IL 62896 WAIVER 06/07/2016 
11·29·300--014 SMITH, WILLIAM D & CONNIE J 7145 LAKE CREEK RD, WEST FRANKFORT, ll 62896 WAIVER 08/04/2016 
11-32-100.003 FITCH, JAMES & PEGGY 7322 LAKE CREEK RD, WEST FRANKFORT, IL 62896 WAIVER 08/12/2016 
11-32-100-003 BURNITT, CHRISTINE 7322 LAKE CREEK RD, WEST FRANKFORT, IL 62896 WAIVER 08/12/2016 
11·32-100--004 SUMMERS, KEVIN J 7414 LAKE CREEK RD, WEST FRANKFORT, IL 62896 WAIVER 08/01/2016 
11-32-100-005 CLARK, KENNETH L & JANE L 7434 LAKE CREEK RO, WEST FRANKFORT, IL 62896 WAIVER 08/01/2016 
11-32-100-007 ClARK,STE\JE 7434 LAKE CREEK RD, WEST FRANKFORT, IL 62896 WAIVER 08/01/2016 
11·32-100-008 COLYER, PEARL 7528 LAKE CREEK RD, WEST FRANKFORT, IL 62896 WAIVER 08/01/2016 
ll-29-400-005 SURGALSKI, LARRY B & KENDRA SUE n27 LAKE CREEK RO, WEST FRANKFORT, ll 62896 WAIVER 08/01/2016 
11 ·30-400-006 FITCH, LINDELL 6931 LAKE CREEK RD, WEST FRANKFORT, IL 62896 WAIVER 08/01/2016 
11-33-100-009 HUMERICKHOUSE, CYNTHIA & MICHAEL 9S3 SANDBURG RD, WEST FRANKFORT, IL 62896 WAIVER 06/13/2016 
11-34-200-005 PARKER, CLYDE 10579 HORSESHOE ROAD, WEST FRANKFORT, ll 62896 WAIVER 07/20/2016 
02--02-200-006 GRIZZELL, DALLAS D. 18097 COLLINS RO, WEST FRANKFORT, IL 62896 WAIVER 10/04/2016 
02-12-200-004 MCVEY, TERRY L. 172S9 RT 37 NORTH, JOHNSTON CITY, IL 62951 WAIVER 09/19/2016 
02·12-200-005 MCVEY, TERRY L 17259 RT 37 NORTH, JOHNSTON CITY, IL 62951 WAIVER 09/19/2016 
03--07-300-022 MAHAN, EVELYN ETAL 16875 MONROE ROAD, WEST FRANKFORT, ll 62896 WAIVER 10/18/2016 
03--07-326--006 BYERS & PAYNE, FLOSSIE & LEAH 16873 DUNCAN ROAD, JOHNSTON CITY, IL 62951 WAIVER 11/28/2016 
03--08-328-003 BLADES, SHIRLEY ANN 16442 OLD FRANKFORT ROAD, JOHNSTON CITY, ll 62951 WAIVER 09/12/2016 
03--08-326--002 SMITH, MATTHEW P.O. BOX 128, 404 S. LOGAN, WEST FRANKFORT, lL 62896 WAIVER 09/23/2016 
03-08-326-003 LAYNE, ZACKERY D. & VIVIAN L 77 ORCHARD DRIVE, HERRIN, ll 62948 WAIVER 09/21/2016 
03-08-326-004 LAYNE, STEVEN & RHONDA 13872 EBERHARDT RD, JOHNSTON CllY, IL 629S1 WAIVER 09/21/2016 
02-12-200-002 MURPHY, JUDITH ANN STATE ROUTE 37, JOHNSTON CITY, ll 62951 WAIVER 09/21/2016 
03--07-326-002 BALL, PAULA JEAN 16830 MONROE RD, WEST FRANKFORT, ll 62896 WAIVER 09/29/2016 
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PUBLIC NOTICE 

Williamson Energy, LLC 

Attachment 1.11. 

Pursuant to the Surface Coal Mining Land Conservation and Reclamation Act (PA-81-1015, as amended) and the 
Rules and Regulations of the Act, WilJiamson Energy LLC, P. 0. Box 300, Johnston City, IL 62951, hereby gives 
notice that on ____________ 2018, a pennit application (Pennit 456) was determined to be 
complete by the Illinois Department of Natural Resources, Office of Mines and Minerals, to construct a water 
management facility. 

The pennit areas are located in: 
Williamson County, Township 8 South, Range 2 East, Sections 1, 2 & 12; Township 8 South, Range 3 East, 
Sections 7, 8, 9, 1 I, 14, 15, 16 & 17 and Franklin County, Township 7 South, Range 2 East, Sections 27, 28, 29, 
30, 31, 32, 34 & 35. 

Approval is also requested to operate within 100 feet of the outside right-of-way of public roads which are located as 
folJows: 

Liberty School Road along the southeast side of Township 8 South, Range 3 East, Section 11; Williams Prairie 
Road along the northwest quarter of Township 8 South, Range 3 East, Section 14; Harris School Road along the 
northwest quarter of Township 8 South, Range 3 East, Section 15 and northeast quarter of Township 8 South, 
Range 3 East, Section 16; Old Ben Road along the northeast quarter of Township 8 South, Range 3 East, Section 
17; Intersection of Old Frankfort Road and Eberhardt Road along the northwest quarter of Township 8 South, 
Range 4 East, Section 17; Eberhardt Road along the northwest quarter of Township 8 South, Range 3 East, 
Section 8; Duncan Road and Monroe Road in the southwest quarter of Township 8 South, Range 3 East, Section 
7; State Route 37 along the northeast quarter of Township 8 South, Range 2 East, Section 12; Interstate 57 in the 
southwest quarter of Township 8 South, Range 2 East, Section l; Collin Road in the southwest quarter of 
Township 8 South, Range 2 East, Section I and northeast quarter of Township 8 South, Range 2 East, Section 2; 
Horseshoe Road along the northeast quarter of Township 7 South, Range 2 East, Section 34 and the northwest 
quarter of Township 7 South, Range 2 East, Section 34; State Route 6 along the northwest quarter of Township 7 
South, Range 2 East, Section 34; Deason Road runs north/south at the comers of southeast quarter of Township 7 
South, Range 2 East, Section 28, southwest quarter of Township 7 South, Range 2 East, Section 27, northwest 
quarter of Township 7 South, Range 2 East, Section 34 and the northeast quarter of Township 7 South, Range 2 
East, Section 33; Sandburg Road in the southwest quarter of Township 7 South, Range 2 East, Section 28 and the 
northwest quarter of Township 7 South, Range 2 East, Section 33; Intersection of Freeman Spur Road and Lake 
Creek Road in the southeast quarter of Township 7 South, Range 2 East, Section 29 and the northeast quarter of 
Township 7 South, Range 2 East, Section 32; Intersection of Gossage Road and Lake Creek Road in the 
southeast quarter of Township 7 South, Range 2 East, Section 29 and the northeast quarter of Township 7 South, 
Range 2 East, Section 32; Lake Creek Road runs along the south border of Township 7 South, Range 2 East, 
Section 29 & 30 and the north border Township 7 South, Range 2 East, Sections 31 and 32; Intersection of 
Cheatman Road and Lake Creek Road in the southwest quarter of Township 7 South, Range 2 East, Sections 29, 
the southeast quarter of Township 7 South, Range 2 East, Sections 30, northeast quarter of Township 7 South, 
Range 2 East, Sections 31 and the northwest quarter of Township 7 South, Range 2 East, Section 32 

Activities to be conducted within 100 feet of the outside right-of-way of public roads can include, but not be limited 
to, the construction/installation of a pipeline. Construction activities will include the boring beneath roads, trenching 
adjacent to roads, laying pipeline, backfilling trenches and vegetating disturbances. 

Copies of the application for this pennit request are available for inspection al the following locations: 
Williamson County Clerk's Office, Marion, IL 62959, Franklin County Clerk's Office, 100 Public Square, 
Benton, IL and Illinois Department of Natural Resources, Office of Mines and Minerals, Land Reclamation 
Division, One Natural Resources Way, Springfield, Illinois 62702-127 l. 

Written comments, objections, request for infonnal conferences, or request for public hearings may be submitted to 
the Department at the above addresses. 

Note: The above.public notice is to be published in the Marion Daily Republican newspaper and Benton Evening 
News. 
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NPDE5 ID: IL0071"6 
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T1U ID(s): Nono 
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P«Jnit ~ - NPOES lndiv,du.al Penml -t Eff..:tlw D- OT/01/200$ 

Permit Expiration Date: 07/31/2010 

llajor/Nan-Majcw lndiutor. Non-Major 

Permit 1-. STATE OF ILLINOIS 

Ap_..iPm-Proe....,, N/A 

COffibirwd -ovfffl- (C$0) Ou.,_U: NIA 

COuo,ty; WILLIAMSON 
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s.i.ct 114r,ortlnC Taar. ( 2019 ; ) !.I.. 
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A--ce Faclllty Flow ln20U (IUiD): 0.0288 

•-oialt SIC COd., 1122 • BITUMINOUS COAL & LIG, UNDERGR 

6-0lalt NAICS COcl.: -

Likely POl"1 t;.ou-~pry: ◄34 C<>ol mininc 

B \l"r9W Oet:ailed Facility Raport 

NPDES ID: IL0077666 

FRS ID: 110023026884 

Other NPDES IDs -ialed with this FRS ID: None 

TRIID(sJ: None 

facility Type: NON-POTW 

Permit Type: NPOES Individual Permit 

Permit Effectlva Data: 07/01/2005 

Permit Expiration Daw: 07/31/2010 

Major/Non-Major lndiator: Non-Major 

Permit Issuance: STATE Of ILLINOIS 

Approved Pretnatment Pnicram: N/A 

Combined S.Wer Overflow (CSO) Outfall: N/A 

Cou11ty: WltLJAMSON 

ConaressiM■I District: II •nois's 12th District 

SelKt Reportln1 Ytar: ( 2018 ~ ) ill 

Top Pollutanu by Pounds (DMR, 2018) 

j Tot.al Pounds (lb/yr) Polwunt Mame I M1xAllow1ble Lo•d (lb/yr) 

Stilfate Ill 149,025 46,570 

Chlonde I- 149,025 46,570 

Iron 104 279 

Manganese 13.41 93.14 

Solids, total suspended 0 3,260 

Acldity, tot.ii (as CaC03) 0 

Latitude: 37.841222 

Lo11sJtude: -88.827944 

2019-2018 

Fadllty Desi&n Fl- (Permit AppUatlon) (MGD): -

Attu1lAver1p Fadllty Row (PermltAppliatlonJ (MGDJ: -

Averap Facility Flow in 2018 (MGD): 0.0300 

4-Dia:it SIC Code: 1222 • BITUMINOUS COAL & LIG, UNDERGR 

6-Dl11t NAICS Code: -

Ubly Point Source Catq:o,y: 434 - Coal mining 

B View Detailed Facility Report 

fl View Effluent Charts 

(lJ View Permit Limits and Monitoring Requirements 

IJ View NPDES Monitoring Data Download 

li'iJ View DMR and TRI Multi-Year Loading Report 

Top Pollutants I Facility Loading Calculations (D 

Top Pollutants by Toxic-Weighted Pounds (lWPE) (DMR, 2018) 

11\i&HH+ Tot•I TWPE (lb-eq/yr) I I Mu Allowable Laad (11>-eq/yr) 

Chloride ,. 3.63 1.13 

Manganese 1.38 9.59 

Sulrate fl' 0.8345 0.2608 

110n 0.5837 1.56 

Download All Oat;i 
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WILLIAMSON ENERGY LLC, JOHNSTON CITY, 62951 

FAS ID: 110023026884 

I OtMrNPOfS llh assodotad wltll lhb FRSID: None 

Tlll lD(•l= Non• 

FacllllyType: NON-POTW 

Permit Type: NPOES Individual ~rm,t 

-ltEfftdMD.ie: 0T/01/2005 

~rmltbplration D.-: 07/31/2010 

Majo(/Non•M•Jor Indicator: Non•Major 

Permit lssua-. STATE OF ILLINOIS 

Approved PNtrutment Propam: N/A 

~blned sewer Overflow (CSO) outfall: N/A 

County: WILLW4SON 

c.on1reulonal District: lltino,s'• 12th District 

SeloctReportlnr;V•••: ( 2017 ; ] d, 

Top Pollutants by Pounds (DMR, 1017) 

PoUutant Nome Tota i Pc•nds llb/yr) I I M•x Allowable Load (lb/yr) 

Sulfate I- 525,089 111,769 

Chloride f- 521,512 lll,769 

Solid>, totalsuspended 2,0ll 7,824 

Iron 116 67l 

Acidity, tGtal (as CaC03) 0 

Manganese u 

l.oftlitucle: -38.821944 

. F•dllty Dalp, F'- ,,.....,,. AppUatlon) (MGD): 

Actual Averap hdllti ,io., (Petmil ~Ucotion) (MCID): -

Awnc• Fadllty Ft_ In 2017 (MGDI: 0.0720 

4-0lllt SIC Cede: I.JJ2 • BITUM NOUS COAL&. UG, UNDERGR 

5-0lcit NAICS Cod•: -

Ubly Point Source Catepry: 434 • Coal mining 

0 l/lew Detailed Facility Repott 

m View Effluent Chatts 

~ \liew P<,rmit Limits and MoMonng Requirements 

IJ View NPDES Monitoring Data Download 

13) Vrw DIIIR - TRI M•lt~Y~ar Loading Report 

Top Pollutants I Fo,mtyLooding C..lcu~tions (l) 

TOJI Pollutants by Toxic-Weighted Pounds (1WPE) (DMR. 2017) 

iiii@ilil::i+ Toul TWPE (lb-eq~r) I I Mn Allow•bkl Load (lb-eq/)'r) 

Chloride I- 12.70 2.72 

Sulfate I- 2.'4 0.6259 

ron 0.6509 3.76 

Manganese 

Downlo;,d All Data 

$elect Reportln,: Year. ( 2016 t ) Li.. 

Top Pollutants by Pounds (DMR, 2016) 

Pollutant Name I Total Po•nds (lb/yr) I Mu Allow•ble Lo1d {l~/yr) 

Ch!oride i- 3,59S,527 831,755 

Sulfate i- 2,634,291 831,755 

Solids, total suspendl!d pa 60,628 S8,223 

Acidity, tolzll (as C.COJ) 12,400 

tron 711 4,991 

Manganese 496 1,113 

2017-2016 

Longitude: •B8.827944 

FaciUty Desl&n Flow(Pffll'lltAppUulion) (MGDI: --

Actual Ave,._. Fadllty Flow (Permit AppUcation) (MGD): -

Averap FMIUty Flow In 2016 {MGD): 0.5452 

4•DlcltSIC Codr. 1222 BITUMINOUS COAL& LlG, IJNOERGR 

6-Dlglt IWCS Code: 

Likely Point Souru ClllelOry: 434 • Coal mining 

ll View Detailed Facility Report 

CJ View Effluent Charts 

ti View Perm·.t Limits and Monitonng Requirements 

Cil View NPDES Monitoring Data Download 

13) View DMR and TR Multi Vear Loading Report 

Top Pollutants I Facility Loading Calculations© 

Top Pollutants by Toxic-Weighted Pounds (TWFE) (DMR, 2016) 

I' Total TWPE (tb-eq/yr) l ►Miiiii::i+ Mu Allowablo Load (lHQ/yr) 

Chloride i- 87.54 20.25 

Manganese 51.07 11S 

Sulfate i- 14.75 4.66 

Iron J .98 27,95 

Download AU Data 
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NPDHID: IL0077-

FRS ID: 110023026884 

OUMr NPDH IDsusodotff wlththl• FRSID: None 

TAI ID(1): Non~ 

-llltyT}lp,t: N0N-P0TW 

Pem,it Type: NPOES lndi-,;duo1 l'efmit 

PHffllH-.ctive D-. 07/01/100~ 

Petm1t bpi-D011e: 07/31/2010 

llajer/Non-MajDI' Indicator. N~n-Majnr 

Petmlt 1.-nce: ST/ITC 0rlLLIN0IS 

""rowclP-.tn1bMntP"'1tam: N/A 

Combined SewerOYOfftow (CSO) Outfall: N/A 

c-nty: \NllUA.MSON 

CMl,,_....I Dlllrlct: IIUnoi>'s 12th Oi5Uict 

s.c.ct "-.-U•& Yun ( 201S : ] .:1:. 

Top Pollutants by PollOdS (OMR, :2015) 

PoUUUnt tu1meo I r.ut Po.unds (lb/yr) I I Max Altowa~Le Lead llbJyr) 

Chloride, 
,. 

l,)32,;?40 n•,~ 

Sullate ,- 1,442,-484 2114,639 

SQled~. tQl.d1 ~u~nde-d i- lS,sG!I 19,925 

Moditi,, Mal(., ~OJI ll,310 

l,on 225 11706 

ftitang;anes.e 69.88 155 

l.atltudo: 37 841222 

Loncitud•: -88.827944 

l'adllty Dalen Flow (_,,,It Appllcatl.,.,) (MGD): ·· 

ActualAverap Flldllty Row IPennltAppD<Mlonl lMGD): 

Avt,_ Fadllty R-ln201S (M6DI: 0 .1849 

4-DlsitSH:c;.o.: 1:U2-BITUMIN0U$COAI.&, UG, UN0£RGR 

~Dlclt NAICS Code: -

Likely Poiftt Souru catt-pry: 434 • Co•l mining 

Ci V.ow D4t>ilod •~dlity R~por, 

8 """"' EffluentChar,s 

61 
g 
w NPDES ID: ll0077666 

l'ltS ID: 11002302684-4 

Other NP DES IDs assodmcl wlu, this FRS ID: None 

TRI ID{1): None 

l I F•<itityType: NON POlW 

I 
Ch 

Su 

Mi 

re 

Permit Type: NPOES Individual Permit 

hrmit £ffectin0ate: 07,01/2005 

Permit Expiration ~w: 07/31/2010 

M•Jor/Non-Major Indicator, Non-Major 

Permit Issuance: STATE OF llllNOIS 

Approwd Prwnatment Procnm: N/A 

Combined Sewer Overflow (CSO) OuthU: N/A 

County: WILLIAMSON 

Consresslonal District: 1Uinois'$ 12th Dislrict 

Select Reporting Year: ( 2014 ~ ) .!II. 

Top Pollutants by Pounds (DMR, 2014) 

2015-2014 

Latitude: 37.841222 

Li>nptude: -88.827944 

Fadllty Oeslcn Row (Permit Appdcatlon) (MGDI: -

ActualAverap Fadlity Flow (Permit Application) (MGD): •· 

Av.rap Facility n- In 2014 (MGD): 0 

4--Dlgit SIC Code: 1222 -BITUMINOUS COAL& LIG. UNDERGR 

$-Digit IWCS Code: -

Liketr PointSourceCatesary: 434 •Coal mining 

8 View Detailed Facility Report 

I) View Effluent Charts 

[ii View Permit Limits and Monitoring Requirements 

IJ View NPDES Monitoring Data Download 

· l?3 View DMR and TRI Multi-Year loading Report 

Top Pollutants I Facility loading ~lculations G) 

Top Pollutants by Toxic-Weighted Pounds (TWPE) (DMR, 2014) 

Pollutant N•m• Tat.al Pound• (lb/yr) I I Mn Allowable Load (lb/yr) ififihl::I+ I Tot:11 TWPE (lb-.q/yr) Mn Allowable Load (IIH!q/yrJ 

Solids, total suspend,d 0 Iron 0 

Manganese 0 sulfate 0 

Chloride 0 Chloride 0 

Sulfate 0 Manganese 0 

Acidity, total (as CaCOll 0 
Download All Data 

Iron 0 
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NPDES ID: IL0077'66 

FRS ID: 1100230268&4 

otlMr NPDf$ JDa •-1-wltll tllla FR$ ID, None 

Tiil lD(o): None 

-IU,:YT)I~ NON-POTW 

-...It Type: NPOES lndilndu~I Permit 

Permit EffKtlvo Datt: 07/01/2005. 

P9rmlt lillplrollOfl -• 07/ll/2010 

MajorfNon-Moj...-Jndl..tw; Non-Mojor 

P9rmit 1$$U-•: STATE OF ILLINOIS 

~pro ..... P- l'roJram: NIA 

combln..t sew ... OYortl- (CSOI oathill: N/A 

County: WILLIAMSON 

Conareuional Di1otri,t.: 1111,o~•s 12th Oii.t.r,tt 

S.loet -.,oni.,.vur. ( 2013 ~ ) 4. 

Top Pollutant.. by Pounds (DMR, 2013} 

P'ollulAnt Name I I To,..I Pe>unds (lb/yr) I MH Allowol>I• L~d (lb/yr) 

Solids. total suspended ,. 0 

Manganese 0 

Chlonde 0 

SUlfaU! 0 

AC1d1ty, to1al (as ~COJI 0 

Iron 0 

latffuci.: 37 .8<41222 

Lencltud<t: ·80.827944 

Fadllty Dnllft Flow (Pwmlt Appllcatlon) (MGD): •• 

-•I A,,e,_ Ftidllty Fl6w (Po>rriU,pUcation) (MGD): •· 

AwropF.oc:lllt1Fl-ln2DU(MGD): 0 

4-olglt SIC Co<lo: 1222 81TU'-I NOUS COAL4. UG, UNOERGR 

1-l>iJlt NAICS Code: -

U .. lyPGln15ourceC-..,Y, ~3-4 -Coalm1nons 

8 View D<>tail.-d Facility 11<,port 

I) View Clftuent Charts 

Q View Permit Llnuts and Monitoting Re,qu1titments 

Ii View NPOES Monitor1ns Dat.a Dow"load 

CJ \foew OMA and TRI Multi·Yeor Loadin& R<port 

Top PolluQffU I facilityl.o;adlngC:ah:ulilt!ons © 

Top Pollutant< by Tmc-Weigbted Pounds (1WPE) (DMR, 2013) 

f§j@@f/11::1¥ Total TWPE (lb...-q/yr) I Ma> 411._,oblo '-'>•d (tt,.,,q/yr) 

Iron 0 

Sulfate 0 

Chloride 0 

Manganese 0 

Oown(o.ad All 0;1b 

"""""'' WllUAMSON 

COf'ICl'.ui9Ml Dtllrict: ltlino~~s l?m D.sulct 

- ---· --I 2Gl2 : l ~ 
Top PoUutanu by Pounds (DMR, 2012) 

2013-2012 

I.Mltudt: 37.&41222 

i..np1uc1r. -su:m ... 
,-Jllty Onipn.w (-Applic-) (MGO): " 

Actllol,.,_Foclllty Flow (Pom,1t"P,Cl<otl.,.l(MGIII: -

a_,.i:-bdlll)'n.wln:tOSl(MGD): 0 

4-0fck$1C CON: 1222 • BITUMINOUSCOAl& UG, UNDERGR 

5·0ieltlWCSCOft: -

u11e1y..i.,.sou ... ~: •34• Coalmlninc 

0 Vll'W D ... llod F•(llity Repon 

IJ \'low Elllu•nt C~•ru 

LI View Pt:nnit Limits and l,.lonltoring Requlremtnts 

(i Vll•w NPOES Mani toting D•ua Downl0t1d 

eJ V'iew OMR and lRI Mulb-Y1Hr loadi ... fkport 

TopPollutalllb I i=.teiHtyLo1d•nrt.ltcu.1t1ons<D 

Top PollulilJlts byTo.;c-w.;gbr~ Pow>ds ('IWPE) (DMR, 2012) 

~utant N•m• I rot.al P0i1.1nd1 (lbfyr) I M:u Allo•abi. Lo•d lib/yr) PoU ... tar1t Nam• I TotM TWP£ (Lb-eqJyrJ Mn:: AHowable load (ltJ-eqJyr) 

Solld ... lo<>l,u,pendt<I 

Mansaneow 

Chloride 

Sulfr.e 

Atidity,total(tt<:aCOl) 

Iron 

Iron 

StJlt.te 

Chloride 

M,ng.1nese 

Download All Data 
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WILLIAMSON ENERGY LLC, JOHNSTON CITY,62951 

Rt$ ID: 110023026884 

other NPDIS IDs -ci■bod with this FIIS ID: No"" 

TRI ID(s): Nonot 

FacllltyType: NON-POTW 

p.,,,.it Type: NPOES Individual Permit 

P•rmlt !,,__ D-t OT/01/2005 

Pfffflit Expiration Dae.: 07/31/2010 

llajor/Non•M■Jorl"clicaton Non-Mejor 

Permit luuana,: STATE OF ILLINOIS 

App......ci Pretr .. tm- """snm: N/A 

Combined Sewer OVerflow (C:SO) Outfall: N/A 

County: WILLIAMSON 

Con&rnskmal District; lllinoa•~ lllh Oi).lritt 

:Select llepartin& Year; ( 2011 ; J a". 

Top Pollutants by Pounds (DMR, 2011) 

Pollutant Ni1me I I fgt.,I Po~nd• {lb/yr) I Ma• Allow•bltP Load (lb/yr) 

Chloride 108,071 313,260 

Sulfate ~ 101,818 313.260 

SOiid<, total suspended pa ll,2167 21,928 

Iron 175 1,880 

Monganese 33,]4 310 

Acidity, lotal (,M CiCD3) 0 

Lonclt1idr. -88.82794-4 

FacJUty Desi&n Flow (Permit Application) (MGD): 

A<tu■l Av.rap Facility FLDw (Permit Afopllullonl (MGDI: -

Awn&e Fadlity Row in:ZOll (NGD): 0.2048 

4-DICII SIC c.d•: 1222 • BITUMINOUS COAL & UG, UNOERGR 

11-DJslt NAICS Cod■: -

Lllooly Point Sourw c:ac.go.y: •34 - Coal mining 

0 View Det.11ited F•~ility RePOrt 

IJ View Efftuent Charts 

(ii View Penni\ Limits and Mon•torine Requirements 

Iii Viflw NP DES Mon,tonng Oat.a Download 

(5J View DMR and TRI Multi-Year Loodin& R•port 

Tap Pollutants I Fdcilily LOdd11111, C..lculaUu11> (l) 

Top Pollutants by Toxic-Weighted Pounds (TWPE) (DMR, :ZOll) 

IHifii+i::i+ Tot.lll JWPE (11, ... q/y•) I Mn Allowot>i. LOJ>d llb-4,q/)'l') 

ManganC1SC 3.41 31.89 

Chloride 2.63 7.63 

Iron 0.9789 10.53 

Sulfate ,. 0.5702 1.75 

Download All Data 

eoncrnslonal DISll'tct: Illinois's 12th District 

Sel■ct Reportlns Yoar. ( 2010 ; J ~ 

Top Pollutanu by Pounds (DMR, 2010) 

Pollutant Nam& I Taul Pounds (l~/yr) I I Max Allowable Load (lb/yr) 

Ct.loride l~.833 393,171 

Sulfate 133,310 393,171 

Solids, total suspended 

"" 
7,723 H,S22 

Acidity, total (as C..C03) 869 

Iron ,. 131 2,3S9 

Manganese 
,. 

47.32 310 

e: 37.$41222 

4e: -88.827944 

Daisn Flow (l'ffmlt Applicatianl(MGDI: --

,v .... ,:e Flldlity Flow (Permit APl>Ucadon) (MGDI: -

t FadUty Flow In 1010 (MGD): 0.2800 

SIC Code: 1222 - BITUMINOUS COAL&. UG, UNDERGR 

NAICSCOde: -

'Dint Souru C:■tegory: 43-1 · Coal mining 

v Oetailed F•Cility Rtport 

v Efflu,nt C/1arts 

Y Permit Limits and Monitonng Requtrements 

V NPDES Monitoring Data Download 

v D'1R and TRI Mutti,V,,ar Loading Report 

Top POUut■nts I Facility Loading Calculations© 

Top Polluants by Toxic-Weighted Pounds (TWPE) (DMR, ~010) 

l#ifrfoiiii::ii 
Manganese 

Chloride 

SUlfal~ 

Iron 

Total lWPE ll!Hq/yr) I Mn Allowabl• Lood (!Hq/yr) ,. 4.87 

3.53 

0.7465 

pa 0.7361 

Download All Da~ 
I 

31.96 

9.57 

2.lO 

13.21 
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From 2019-2010, the site shows the same triangular warning symbols that the data is incomplete for all years on the EPA site 
https://echo.epa.gov/trends/loading-t~ol/reports/dmr-pollutant-load ing?permit id= I L0077666&year=2009 

What data is missing and why is the state not enforcing that all data reported be complete and accurate? 

Approved Pretreatment Program: N/A 

Combined Sewer Overflow (CSO) Outfall: N/A 

Loads for the current year are not based on a full reporting year 
because data are not complete. 

Select Reporting Year: ( 2019 

m, 
II·, 
m, 
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Company: 
Mine: 
County: 
Location: 
NPDES#: 
BOW ID: 
Inspection Date: 
Inspected by: 
Accompanied by: 
Type ofinspection: 
Contact Person(s): 
Arrival Tjme: 
Departure Time 
Weather: 

Illinois Environmental Protection Agency 
DWPC/FOS - Mine Pollution Control Program 

Field Inspection Report 

Williamson Energy, LLC 
Pond Creek Mine #1 
Williamson 
Johnston City 
IL0077666 
W1998590001 
August 30, 2018 
Brian Rodely 
Bruce Rodely 

_ CSI & IEMA IL-2018-0717 
Nick Culbreth-& Brenton Mumford (Engineering) 
9:15 AM 
11:30 AM 
Sunny,83F 

Compliance Sampling & IEMA Follow-Up 

Aucust 30. 2018 Compliance Sampling and IEMA Report Follow Up: 
A compliance sampling inspection was conducted at the above-referenced 540-acre NPDES 
permitted underground mine resulting from report IL-2018-0717 received by the Illinois EPA 
Emergency Response Unit. 

The report narrative indicated that an unnamed tributary crossing Dean Road near the 
intersection of Dean Road and Liberty School Road adjacent to the Pond Creek Mine contained a 
black water as folJows: "A slurry silt is going into a Creek west of the Gob Hill of Mach Coal 
Mine in between Liberty School Rd. and Dwina Rd. The Coal Mine is pumping the slurry silt 
with water out of the coal mine directly into creek. The creek does not have enough water to 
dilute it and it is black. Caller is concerned because he has land nearby. This creek runs into 
Pond Creek. This Mach Mines is just East of Johnston City ... 

The mine site includes drainage control structures, eight sediment basins, slope, preparation 
plant, coal stockpile, refuse disposal area, railroad loop, roads, ventilation shafts, parking areas, 
coal conveyors, and office/maintenance buildings. NPDES permit IL0077666 was 
issued/effective June 28, 2005 with an expiration date of July 1, 2010 has been administratively 
continued through timely renewal submissions and contains the discharge limitations for 
pennitted outfalls at the site. 

Findings: The attached S photo pages, site plan, and water flow diagram should be consulted to 
clarify the following activities. We arrived at the unnamed tributary to Pond Creek crossing Dean 
Road about ½ mile east of the intersection of Dean Road and Liberty School Road at approximately 
9:15 am. The stream appeared to have moderate flow (approximately 750 gpm) of slightly turbid 
water with mostly natural conditions as shown in photo I. We were immediately met by Williamson 
Energy Engineer James Plumley, then O:M::tvi representatives William Gillespie and Natalia Montano 
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Williamson Energy, LLC -Pond Creek Mine #1 
08/30/18 Inspection Report 
Page2 

arrived at the bridge. Pond Creek Mine Engineer Nick Culbreth arrived while discussing the 
conditions of the unnamed tributary to Pond Creek and operating conditions at the mine with 
Plumley and OMM. Culbreth said that he was contacted by IDNR-OMM last night about the 
incident report and that mine engineers were on site from 9:00 pm until midnight attempting to find 
the "release". Culbreth said that they did not find anything during their investigation. Gillespie said 
that he was on site at "daylight'' (around 6:00 am) and he noted no adverse conditions of the 
unnamed tributary to Pond Creek or Pond Creek at Liberty School Road. Gillespie said the 
conditions appeared the same as they do at the time of our inspection. I advised the group that I 
needed to look at the water handling system, observe the outfalls, and sample any discharges 
occurring. Culbreth told me that he would have Brenton Mumford in the engineering department 
take me to the outfalls on their sampling UTV. During the time at the bridge on Dean Road, I noted 
a track hoe that had recently been removing sludge from pond I that was temporarily stacked on the 
pond berm. I suggested to the group that if no other discharges of slurry are found, the presence of 
the excavator and piling of sediment from pond 1 may be the catalyst for the call to IEMA. 
Consequently, while Mumford and I observed all the sedimentation structures and outfalls, I asked 
Bruce Rodely to documentthe conditions of the sediment removal and outfall of pond 001. 

First, I observed pond 002 with outfall 002 where the contents of pond 002 has been pumped to the 
freshwater pond as shown in photo 2. Outfall 006 was noted to be discharging at approximately 250 
gpm where sample PCM006 was taken as shown in photo 3. The HOPE pipe shown in the effluent 
tile of pond 006 is the water returned from pond 002 discharging into pond 6 near the outlet tile. 
Next, ponds 007 and 008 with associated outfalls were observed with no discharge as shown in 
photos 4 and 5, respectively. Mumford then took me to newly constructed outfall 009 that was not 
and has never discharged. Photos 6 through 8 show the non-discharging outfalls of ponds 003, 004, 
and 005. 

I met with Bruce Rodely in the office parking lot where he reported that outfall 001 was not 
discharging as shown in photo 9. Sediment in pond 001 has been removed, placed on the pond berm, 
and silt fence was utilized around the pond to contain any potential erosion by precipitation as shown 
in photo 10. 

Finally, we observed the conditions of Pond Creek at Liberty School Road downstream of the 
commingled unnamed tributary from the mine discharge. Conditions of Pond Creek appeared mostly 
natural as were observed in the unnamed tributary discussed above. 

Subsequent Information: Sample results for PCM006 are attached and provided below: 

Parameter TSS Fe Alk/Acid Sulfates Chlorides Mn Hardness 
Permit (mg/L) 70 6.0 Acid<=Alk 500 500 1 N/A 
Sample (mg/I,) 17 0.122 440<552 2120 1420 0.073 359 
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Williamson Energy, LLC - Pond Creek Mine #1 
08/30/18 Inspection Report 
Page3 

Apparent Violations: The following effluent violations were noted during the complaint and 
CSI Inspection at Pond Creek Mine #1. 

Effluent: Section 12(a) & 12(f) of the Act; Subtitle C Sections 304.105, 304.106; Subtitle D 
Section 406.202, and Permit 

Summary: No adverse conditions were noted in Pond Creek or the unnamed tributary receiving 
stream from the mine discharge. Recent controlled dredging of pond 001 may have been the 
catalyst for the call to IEMA. Outfall 006 (Acid Mine Drainage) receives pumped water from 
pond 002 (Alkaline Mine Drainage) and was the only discharging outfall at the time of 
inspection. Sample PC006 taken at outfall 006 resulting in excursions of WQS and permit limits 
for sulfates and chlorides. Sulfates and Chlorides concentrations of PC006 were 2,120 and 1,420 
mg/L, respectively. Permit and WQS limits for both parameters are 500 mg/L. 

Brian Rodely 
Environmental Protection Engineer 
IBP A/DWPC/FOS 

Attachments: 1 Site Plan Pages 
5 Photo Pages 
1 Williamson Energy, LLC Water Flow Diagram 
4 Sample Result Pages 
I IEMA IL-2018-0717 

Original: BOW/MPCP/Marion 
BOW/DWPC/CAS 
IDNR/OMM 
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Pond Creek Mine #1-180830 

Satellite view of Pond Creek Mine #1 is shown above with the outfalls appearing as bull's eye with their 

respective label. At the time of inspection, a pump locate9 in pond 2 dl~~harges w~ter into pond 6 

though a HOPE pipe running up though the discharge culvert of outfall 006. Outfall 006 was the· only 

discharging outfall noted at the site and samp!e PCM006 was taken at that time. 
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'hoto # Williamson Energy 1 ~ 
)ate: August 30, 2018 
~ime: 9:17 a.m. 
~akcn By: Brian Rodely BOW/FOS 
•acility: Pond Creek Mine 
,ocation: N Dean Road @ Unnamed. 
fotcs: Photograph of natural 

MINE INSPECTION DIGITAL PHOTOGRAPH PHOTOCOPIES 

conditions of the the . . . 
unnamed tributary to Po~d . 
Creek immediately north of~''•#.if. 
Dean Road. Note the lack . · 
of siaining in the stream . ', . , ... 
be:4 pnd the clanty_ of water.~ . 

·"-~ 

'hoto # Williamson Energy 2 
)ate: August 30, 2018 
:ime: 9:56 a.m. 
-akcn By: Brian Rodely BOW/FOS 
•acility: Pond Creek Mine 
..ocation: Pond 2 Face E. 
fotes: Pond 2 is shown to be 

pumped down where the 
water is discharged 10 oond 
6. Outfall 002 is located to 
the photo lcfl and was not 
discharging. 

• '1, -

~~·-~ 

Page 1 of S 
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>lo# Williamson Energy 3 
c · August 30, 2018 
1c: I 0:07 a.m. 
,en By: Brian RodelyBOW/FOS 
·ility: Pond Creek Mine · 

:allon: Outfall 006 Face NW. 
tes: Djscharging outfall 006 

with sample PCM006 is 
shown in the adjaccnl 
photo. Outfall 006 was 
dischaming at an es timated 

250 &allons per minute wil.h 
mostly clear effluent. Note 
the HOPE Qipe that is run 
up through outfall 006 
culvert that discharges into 
pond 6. 

>to# Wjlliarnson Energy 4 
le: August JO, 2018 
nc: 10:20 a.m. 
,en By: Brian Rodcly BOW/FOS 
;ility: Pond Creek Mine 
cation: Outfall 007 Face S. 
tcs: Outfall 007 is shown with 

no discharge occurring at 
the time of inspection. The 
HDPE pipes shown i 11 the 
photo were described as 
lied into the water return 
circuit to the fresh water 
lake for use in the 
preparation plant. 

MINE INSPECTION DIGITAL PHOTOGRAPH PHOTOCOPIES 

Page 2 of 5 
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'holo # Williamson Energy 5 
)ale: August 30, 2018 
'imc: 10:21 a.m. 
"akcn By: Brian Rodely BOW/FOS 
:acility: Pond Creek Mine 
.ocation: Outfall 008 Face S. 
fotcs: Outfall 008 is shown with 

no discharge occurring al 
the time of.inspection. The 
HOPE pipes shown in the 
photo were described as 
tied into the waler return 
circuit to the fresh waler 
l:lkc for use in the 
preparation plant. 

>11010 # Williamson Energy 6 
)ate: August 30. 2018 
~imc: 10:38 a.m. 
~akcn By: Brian Rodcly BOW/FOS 
::icility: Outfall 003 Face W . 
• ocation: Outfall 003 is shown with 
ilotcs: no discharge occurring at 

lhc time of inspection. 

MINE INSPECTION DIGITAL. PHOTOGRAPH PHOTOCOPIES 

Page 3 of S 
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110# William~on FJkrrgy7 
c: t?i ugust 30. 2018 
1c: 10:39 a.ni. 
~en By: Brian Rodely BOW/FOS 
ility: Pond Cw;~ Mine 
:ntion: O01foll 004 Faw E, 
.cs: Outfall 004 is shown with 

no di~hnrg<.! ·oocuttiog gt 
the time ofins~tion. 

>to# Williamson Energy 8 
tc: August 30, 2018 
nc: I 0:41 a.rn. 
(en By: Brian Rodcly BOW/FOS 
·ility: Pond Creek Mine 
:atiun: Outfall 005 Face S. 
tcs..r, Outfall 005 is shown with 

no discharge occurring at 
1hc time of inspection. 

MINE INSPECTION DIGITAL PHOTOGRAPH PHOTOCOPIES 

Page 4 of 5 
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>ho10# 
);itc; Wi]iam~on F,ncrJ:.:t_.~ 
rim1~: Augu.,1 ;lO, 2QI R 
ra}am ny: I Q:41 11.rn. 
:,wility: fui,c,e Rodely BOWIFOS 
.. ocafon: Pond Cn.-ck Mine 

MINE INSPECHON DIGITAL PHOTOGRAPH PHOTOCOPIES 

-lou .. -s: Om fall 00 I Face E. 
<b.!1!hlL001 is shown ~IIJ ' 
nn dl~dmrge occ1trring nt 
J.bs_tinJc ofi"filcqio9.,_. 

'hoto # 
)ate: William~on Energv I 0 
"imc: August 30. 2018 
"akcn By: 10:41 a.m. 
:acility: Bruce Rodcly BOW/FOS 
..ocation: Pond Creek Mine 
-ioles: NE Pondl Face SW 

Rcccnl-dredging of pond I 
i~ shown in the adjaccnl 
pho10. Note 1hc dark 
dredging placed on 1hc 
hcnn 1hat is visihlc from 
Dean Road located 
approximatclv 30 fcc1 to 
the right of lhc photograph. 

Page 5 of 5 
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Name: 

Illinois Environmental Pl·otection Agency Labo.-ato1·y 
825 N. Rutledge Springfield, Illinois 62702 217.782.9780 

LABORATORY RESULTS 

WILLIAMSON ENERGY .POND CREEK MINE 

Projeet/Focility Number: ILOD77666 Date Received : 

Funding Code: 

Trip ID: 

Client Sample ID: 

Matrix: 

Sample Type: 

Method: 

Units: 

A.!!!lm 
Acidity 

Method: 

Units: 

Analyte 

Alkalinity 

Method: 

Units: 

Analvte 

Chloride 

WPZ6 

PCM006 

Water 

23108 

mgCoCO3/L 

310.2 

mg/L 

EPA300.0 

mg/L 

Visit Number: 

Temperature C: 

I.ab Sample ID: 

Date/rime Collected: 

Field pH: Collected By: 

Acidity by Standard Method 2310B 

Prepared: 

Analyzed: 

Result Qualifier :Rmortlne Limit 

--440 197 

Alkalinity by Standard Method 310.2 

Prepared: 

Analyzed: 

Result Qualifier Reeorting Limit 

552 10.0 

Chloride by Ion Chromato2faphy 300.0 

Prepared: 

Result 

1420 

Qualifier 

Analyzed: 

Reporting Lfmit 

10.0 

Tl1e 1cs11lts In tl,is nport apply to 11,, somp/1s 0110/yted i11 accordanCt! wit/1 1/111 
c/10/n of custody docu1m111r. Tllfs analytical report mrtsl b, reproduc1d in ffs 
tnllrrty, 1eit results meet afl requirements ofNElAC (accredlled by Flortda 
DOH#E1764S). 1fyo11 /10,e 0111 quutians abo11t tl,is rtporl, please contact 
2om Weiss, labwatory Manr1ger, at 217.782.978(}. 

08/31/18 

4.00 

18H1423-0l 

08/30/18 I 0:07 

09/11/18 l 0:00 

09/11/U 10:00 

;Re1,1ulaton 1evel 

09/07/18 09:0S 

09/07/18 13:12 

Regulatorx Level 

09/11/18 07:00 

09/20118 12:24 

Regulatory Level 

Reported: 

09/21/18 1S:34 
Pagel of4 
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Name: 

Illinois Envil'onmental Protection Agency Laboratory 
825 N. Rutledge Springfield, lliinois 62702 217 .782.9780 

LABORATORYRESULTS . 

WILLIAMSON ENERGY POND CREEK MINE 

Project/Facility Number: IL0077666 Date Received : 

Funding Code: 

Trip ID: 

Client Sample JD: 

Matrix; 

Sample Type: 

Method: 

Units: 

Analyte 

Aluminum 
Arsenic 
Barium 
Becyllium. 
:Soron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Vanadium 
Zinc 
Hardness 

WPZ6 Visit Number: 

Temperature C: 

PCM006 Lab Sample ID: 

Water Date/lime Coll ectcd: 

Field pH: Collected By: 

Metals by EPA Method 200.7 - ICP/Hardness by Standard Method 2341)B 

200.7/23408 

~g/L 

Prepared: 

Analyzed: 

Result Qualifier Rel!ortine; Limit 
135 60.0 

ND 10.0 

4~.l 5.00 

ND 1.00 

1110 10.0 

ND 3,00 

73SGO 300 

ND 5.00 

ND 10.0 

13.3 10.0 

U2. 50.0 

ND 5.00 

3.9200 300 

73.0 15.0 

21.S 5.00 

2Cl0O0 1400 

ND 20.0 

ND 3.00 

2080000 3000 

1720 S.00 

ND 5.00 

ND 25.0 
359000 1980 

Tl,e l't:S1tft1 In thi~ ~ptJrl r,ppl;y (o ,,,, 1ampl111 analyzed In accordance wll/1 tl111 
cl10/11 of cmtod)I documait. 1711$ anal;ytlcal rtport must be reproduced In Its 
entirel)I, T,11 re:ru(t:r meet all 1'f<j11ireme11ts ofNEUC (accred1ted by F/01·/da 
DOH#E3764S). If you T,ove any questions abou1 tlll$ rtporl, pletUe contact 
71,m Wall$, LabOl'tllOry Mana1u; at 2/7,781,'}780. 

08/31/18 

4.00 

18Hl423•01 

08/30/18 10:07 

09/)3/1810:21 

09/14/1810:33 

Regulatory Level 

40000 

100000 

40000 

100000 

100000 

Reported: 
09/21/18 15:34 
Page2of4 
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Name: 

Illinois Environmental Protection Agency Laboratory 
825 N. Rutledge Springfield, 111inois 62702 217.782.9780 

LABORATORY RESULTS 

WILLIAMSON ENERGY l'OND CREEK MINE 

Projcct/Fae1lity Nwnber: [L0077666 Date Received : 

Funding Code: 

Trip ID: 

Client Snmple JD: 

Matrix: 

Sample Type: 

Method: 

Units: 

Ana1yte 

Laboratory pH 

Method: 

Units: 

Analyte 

Sulfate 

Method: 

Units: 

Analyte 

WPZ6 

PCMO06 

Water 

SM4500H+B 

PH 

300.0 

mg/L 

SM2S40D 

mg/L 

Total Suspended Solids 

Visit Number: 

Temperature C: 

Lab Satnple ID: 

Date/l'ime Collected: 

Field pH: Collected By: 

pH 

Prepared: 

Analyzed: 

BmlU Qualifier Re1!!n:1ini:: Limit 
8.4 Q 0.1 

Sulfate by Ion Chromato2raphy 300.0 

P~p11red: 

Analyzed: 

&!!!I! Qualifier Rel!orting Limit 

2120 100 

Total Suspended Solids by Standard Method 2S40D 

Prepared: 

Result 

17 

Qualifier 

Analyzed: 

Reporting Limit 

4 

The resultr £11 tllis report apply ro lht1 samples a11alyzed f,r accordance wit/1 tfle 
d1abr ofcustod)' documt111. This 011a(ytfcat report mutt be rdproduced In Its 
e11tlrety. 'Jest rts11l11 mttt all r1!9uinments o/NELAC (11ccr,d/led by F/01•/da 
DOH #£31643). Jjyau 11111111 any g11,stion1 abo11t this repor/, pfrasll' contact 
7am IYelss, Laboratory Manager, 01 211.781.9780. 

08/31/18 

4.00 

18H1423-0l 

08/30/18 10:07 

09/06/18 14:00 

09/06/18 14:04 

Re&:ulatory Leve) 

09/ll/18 07:00 

09/20/18 12:24 

B,e1rnlaton, Level 

09/04n s 09:40 

09/05/18 09:27 

Regulatory Level 

Reported: 

09/2 l/18 15:34 
Pago3of4 
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. 
Illinois Environmental Protection Agency Laboratory 

825 N. Rutledge Springfield, lllinois 62702 217. 782.9780 

LABORATORY RESULTS 

Name: WILLIAMSON ENERGY POND CREEK MINE 

Project/Facility Number: 1L0077666 Date Received : 

Funding Code: WPZ6 Visit Number: 

Trip ID: Temperature C: 

Notes and Definitions 

Q Maximum holding lime exceeded. 

ND Analyte NOT DETECTED at or above the reporting limit 

* No1>-NELAP accredited 

.. 

08/3I/18 

4.00 

The acidity oftbe sample is measured to pH 8.3. If a negative , 1alue is reported, the absolute value of this negative value should be 
equivalent to the net alkalinity. 

ReportAuthotizcd by: 

~~ 
Tom Weiss 
Laboratory Manager 

11,e mu/ts In tltis 1wport appl)I to tire .ramp/as analyz,d fn accordant:11 1vftl1 1l111 
cf1ain a/ t:Uslotly doc:umt!nt. 17,Lr analytlc,ll mport must b11 reproduced In its 
entirely. '/bl re.suits meet all 1YUJ11l111menf:s ofNEI.lfC (accredit11d b)' Florida 
DOR#£3 764J). If you /101-e m1y questions about tl1fs r,port, please conlacl 
7bm Walts, Laboratory Ma11ogor. al 217.782.9780, 

Reported: 

09/21/18 IS:34 
Page4of4 
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Incident#: IL-2018-0717 

Enlercd By: Shelbourne, Lisa (IEMA) on 2018-08-2919:58:12 

Data Input Status: Closed 

INCIDENT INFORMATION 

Caller Name: KevinNonis 

Caller Represents: Concerned Citizen 

Callback Phone: 6 I 8/983-9953 

Type oflncident: General Report 

Incident Location: Dean Rd. on No11hside of Gob Hill for Mach Coal Mine 

County: Williamson City: 

Primaiy IEMA Region: 11 Secondary !EMA Region: 

Marion 

Not Applicable 

Full Address: Dean Rd. on Northside of Gob Hill for Mach Coal Mine, Marion, IL 

Latitude: Longitude: 

Number of People: 

Date Out: Date In: 

AGENCIES OR PERSONS NOTIFIED 

Agency Date/fime Name of Person Notification Action 

!EPA 2018-08-29 19:50 Blaine Kinsley Contacted 

IDNR Mines and Minerals 2018-08-29 19:50 Tony Mayville Contacted 

IEPA nnd IDNR Mines and 2018-08-29 19:58 Emailed Report Sent 
Minerals 

Narrative: 

A slurry silt is going into a Creek west of the Gob Hill of Mach Coal Mine in between Liberty School Rd. and Owina Rd. The Coal 
Mine is pumping the slun-y silt with water out of the coal mine directly into creek. The creek does not have enough waler to dilute it 
and it is black. Caller is concemed because he has land near by. 11lis creek runs into Pond Creek. This Mach Mines is just East of 
Johnson City. 
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Company: 
Mine: 
County: 
Location: 
NPDES #: 
BOW ID: 
Inspection Date: 
Inspected by: 
Type of Inspection: 
Contact Person(s): 
Arrival Time: 
Departure Time 
Weather: 

Illinois Environmental Protection Agency 
DWPC/FOS - Mine Pollution Control Program 

Field Inspection Report 

Williamson Energy; _LLC 
Pond Creek Mine # 1 
Williamson 
Johnston City 
IL0077666 
Wl998590001 
August 29, 2019 
Brian Rodely 
Compliance Sampling 
Clayton Cross, Chris Skelton, Gary Vancil 
9:15 AM 
12:50 PM 
Sunny, 89°F. 

Compliance Sampling Inspection 

August 29, 2019 Compliance Sampling: A coinpliance sampling inspection was conducted at the 
above-referenced 540-acre NPDES permitted underground mine. The mine site includes 
drainage control structures, eight sediment basins, slope, 'preparation plant, coai stockpile, refuse 
disposal area, railroad loop, roads, ventilation shafts, parking areas, coal conveyors, and 
office/maintenance buildings. 

Permitting: NPDES pennit IL0077666 was issued/effective June 28, 2005 with an expiration 
date of July 1, 2010 has been administratively continued through timely renewal submissions and 
contains the discharge limitations for permitted outfalls at the site. The permit was modified 
February 7, 2013 reflect a name change to Williamson Energy, L.L.C., Pond Creek Mine No. 1. 

Discharge Monitoring Reports: Quarterly DMR's are to be receiveµ by the Agency's DWPC, 
· Compliance Assurance Section, by the 15th day of April, July, October, and ~anuary for the 
preceding three months. An annual storm water monitoring and sampling plan is due by 
November 1st of each year. 

Drainage Control & Water Treatment: There are 8 NPDES permitted outfalls at this site each 
associated with a sedimentation basin. Outfalls 001, 002, 003, 004, and 005 are classified as 
Alkaline Mine Drainage. Outfalls 006, 007, and 008 are classified as Acid Mine Drainage. 
Sedimentation basins control runoff from three refuse disposal areas {RDA), coal stock piles, and 
approximately 2.7 million gallons per day of groundwater infiltration into the mine. All outfalls 
report to unnamed tributaries to Pond Creek. 

Findings: The attached 7 photo pages, site plan, and water flow diagram should be consulted to 
clarify the following activities. I arrived at the unnamed tributary to Pond Creek crossing Dean Road 
about ½ mile east of the intersection of Dean Road and Liberty School Road at approximately 9: 15 

--- am.-J:he-stream.appearcd--to.ha:v~-srnall-f.low.{.approximatclY-100-gpm)-of.clear-watei:.-A-nearby- --
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Williamson Energy, LLC-Pond Creek Mine #1 
08/29/19 Inspection Report 
Page2 

property owner was working along Dean Road near the unnamed tributary bridge across Dean Road. 
The owner told me that I need to take samples on Saturday or Sunday when the ditch is rolling "dark 
gob water'? released when the mine knows it will not be caught. I told the land owner that he could 
file a complaint. The land owner said that when he complained the last time the mine "gave him a 
hard time". Sample PCDR was taken in the unnamed tributary upstream (south) of Dean Road as 
documented in photo 1. I proceeded to pond 009 along Dean Road and turned into an actively used 
entrance to assess the emergency spillway at pond 009. I noted that the emergency spillway had over 
2 feet of free board before discharge as shown in photo 2. Water was running into pond 009 from the 
direction ofRDA3 and pumps appeared operational in the western end of the pond as shown in photo 
3. I called Clayton Cross and was unable to make contact. Next, I called Gary Vancil and explained 
that I was at the Pond Creek Mine where I needed to conduct an NPDES inspection of the site. 
Vancil told me that Cross was with him but on another call. Vancil said that he would attempt to 
contact Brenton Mumford the Pond Creek Mine Engineer or someone to meet me at the Mine Gate. 
Vancil called back and told me that he was coming with Chris Skelton to meet me at the mine and 
take me where I needed to go. Cross then returned my call and said that he may be down to the mine 
later to meet with me. 

Vancil and Skelton arrived at the mine and I explained. that I needed to observe the mine's water 
cpllection and management system including c,ollection ditches, sedimentation·basins, and o.utfalls. 
We proceeded to outfall 002 that was observed to be non-discharging at the time of inspection as 
shown in photo 4. Pond 002 collects runoff from the raw coal pile and water is pumped to the 
freshwater for use in the prep plant. Photo 5 shows the non-discharging culvert outfall 006. It was 
noted that water has recently discharged from 006 due to water remaining in the corrugated pipe as 
indicated by the yellow arrow in photo 5. Sample PC006DS shown in the foregroW1d of photo 5 was 
taken of standing water in the receiving stream of 006 as indicated by the white arrow. The receiving 
stream appeared to have slight staining on the stream bank vegetation that was recently lodged due to 
significant water flow with no recent precipitation. I then observed outfalls 008 and 007 that were 
not discharging as shown in photos 6 and 7. Clayton Cross met with us at outfalls 007 and 008 
where we discussed the operations at Pond Creek Mine. Cross left the group and we proceeded to 
non-discharging outfalls 005, 003, 004, and 001 as shown in photos 8 through 11. I noted that newly 
constructed water holding cells located north of the mine office along Liberty School Road appeared 
to only contain storm water with no piping to receive or discharge mine process water. Finally, we 
walked the collection ditch south of RDA 3 progressing east from Dwina Road. The southern 
collection ditch is shown in photo 12 where water is actively pumped to the ditch from the southern 
cell of RDA 3. We walked east then approximately ¼ mile north to a retention dam with a large 
elevation change resulting in an approximate 15-foot waterfall as shown in photo 1.3. Vancil and 
Skelton advised me that specific information about the collection system and sedimentation ponds 
could be provided by Pond Creek Mine Engineer Brenton Mumford. I left the mine at approximately 
12:50 pm. · 

Subsequent Information: 9/3/19: IDNR inspector Will Gillespie called and told me he heard 
there was a ''leak" at the Pond Creek Mine. I told Gillespie that I conducted an inspection: at the 
mine and found a vyet culvert at 006 with standing water in the receiving stream that I sampled. I 
also discussed the possioifity of mme ifischarges occurring durmg off hours as reported by a 
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Williamson Energy, LLC - Pond Creek Mine #1 
08/29/19 Inspection Report 
Page3 

nearby land owner. Gillespie indicated that he has received similar information about off-hour 
discharges from multiple sources. Gillespie also told me that he has been attempting to have the 
mine dredge some sedimentation ponds with limited results ·at this time. 

09/19/19: Sample results were received at the Marion Regional Office for Sample PCDR taken 
at Dean Road and PC006DS taken downstream from outfall 006. 

35 IAC Subtitle C Part 302 Subpart B General Use Water Quality Standards calculated.or 
provided Acute Standard Water Quality Standard (ASWQS) are shown below with the reported 
sample results. 

Sample results for PCDR are attached and provided below: 

Parameter Fe Sulfates Chlorides Mn Hardness 
ASWQS (mg/L) 1.0 1391 500 9.24 NIA 
PCDR(mg/L) 0.069 1790 1150 0.03 289 

Sample results for PC006DS are attached and provided below: 

Parameter Fe Sulfates Chlorides Mn Hardness 
ASWQS (mg/L) 1.0 1180 500 7.79 NIA 

PC006DS (mg/L) ND 1780 1140 0.04 230 

General Use Water Quality Standards are exceeded for Sulfates and Chlorides as shown above. 
Sulfates are calculated using the maximwn value of 500 for Chlorides. 

Discharge Monitoring Report Submittal: Discharge monitoring reports have been evaluated for 
all outfalls from January 2018 through March 2019. DMR's appear to have been submitted with 
no discharge reported during non-precipitation events despite the daily influent of approximately 
2.7 million gallons of underground mine water. The ~ater mass balance of influent water and 
discharged water does not appear consistent. 

Apparent Violations: The following apparent monitoring and effluent violations Were noted 
during the CSI Inspection at Pond Creek Mine #1. 

General Use Water Quality Standards are exceeded for 35 IAC Subtitle C Part 302 Subpart B 
Sections 302.203 (staining downstream) and 302.208 (numerical ASWQS). 

Monitoring Violations: Analysis not conducted of discharges, inadequate frequency of sampling, 
and invalid/unrepresentative sample as required by permit. 
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Williamson Energy, LLC -Pond Creek Mine #1 
08/29/19 Inspection Report 
Page4 

Swnmary: All affected areas of the mine appear to drain to sedimentation ponds and the 
collecti6n system appears adequate with no unpermitted discharges noted. Samples were taken 
in the unnamed tributary to Pond Creek downstream from the mine immediately south of Dean 
Road. A local land owner indicated that the unnamed tributary to Pond Creek has heavy dark 
flow during non-business hours due to mine water release. A sample was also taken of the 
unnamed tributary immediately downstream from outf~l 006 that appeared to recently discharge 
due to water in the corrugated tile, staining on receiving stream vegetation, and remaining pools 
of water in the stream bed. No discharges have been reported from January 2018 through March 
2019 during non-precipitation events despite the estimated 2. 7 million gallons of daily mine 
water pumped to the surface collection system. Sample Results PCDR and PC006DS show 
excursions of General Use Water Quality Standards for Sulfates and Chlorides. 

·Brian Rodely 
Environmental Protection Engineer 
IEP A/DWPC/FOS 
BER: pond creek mine insp 190829.doc 

Attachments: 1 Site Plan Pages 
7 Photo Pages 
I Williamson Energy, LLC Water Flow Diagram 
7 Laboratory Results Pages 

Original: BOW/MPCP/Marion 
BOW/DWPC/CAS 
IDNR/OMM 

----------------------------
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Pond Creek Mine #1- 190829 

Satellite view of Pond Creek Mine #1 is shown above with the outfalls appearing as bull's eye with their 

respective label. Collection ditch flow is indicated with a red arrow and sample points are shown with 

orange indicators. No discharge was occurring at any of the outfalls at the time of inspection. Staining 

on vegetation and the presence of pooled water downstream from outfall 006 gives the appearance of 

recent discharge. Sample PC006DS was taken immediately downstream from outfall 006 and sample 

PCDR was taken in the unnamed tributary to Pond Creek immediately south of Dean Road. All water 

appears to report to the collection system controlled by sedimentation basins. Outfall 009 is not 

permitted to discharge and appeared to have 2 feet of freeboard prior to discharging through the 

emergency spill way of pond 009. Water is continuously discharged to pond 009 from RDA 3 under 

drains and by the RDA 3 collection ditch. Water is pumped from 009 to RDA 3 or freshwater lake used 

as makeup water for the preparation plant. RDA 3 water is pumped to the fresh water lake or pond 006. 

Pond 005 receives water from Johnston City Lake and the collection ditch north of RDA 2. Water is 

pumped from pond 005 to the mine works. 
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Photo # Williamson Energy I 
Date: August 29. 2019 
Time: 9:37 a.m. 
Takea By: Brian Rodely BOW/FOS 
Facility: Pond Creek Mine 
Location: 
Notes: 

Pond Creek immediately 
south of Dean Road. 
Sample PCDR was taken 
the unnamed tributary 
noted ot be running 
approximately 100 gpm. 

Photo # Williamson Energy 2 
Date: Au gust 29. 2019 
Time: 9:47 a.m. 
Taken By: Brian Rodely BOW /FOS 
Facility: Pond Creek Mine 
Location: Pond 009 Face SW. 
Notes: Pond 009 is shown with the 

of freeboard prior to 
discharging through the 
unpermitted spillway. 
RDA 3 can be seen in the 
photo backdrop of pond 
009. The collection ditc 
so 

MINE INSPECTION DIGIT AL PHOTOGRAPH PHOTOCOPIES 
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Photo # Williamson Energy 3 
Date: August 29, 2019 
Time: 9:49 a.m. 
Taken By: Brian Rodely BOW/FOS 
Facility: Pond Creek Mine 
Location: Pond 009 face SSW. 
Notes: Some under drains and the 

collection ditch from RDA 
3 drain into pond 009 as 
shown in the photo. _ Water 
must be continuously 
pumped to RDA 3 and the 
fresh water Jake from pond 
Qj)2_, 

Photo # Williamson Energy 4 
Date: August 29, 2019 
Time; 10:41 a.m. 
Taken By: Brian Rodely BOW/FOS 
Facility: Pond Creek Mine 
Location: Outfall 002 Face W. 
Notes: Outfall 002 is shown with 

no discharge occurring at 
the time of inspection. 
Some water is noted by the 
white arrow pooled in the 
outfall with no evidence of 
reaent discharge. 

MINE INSPECTION DIGITAL PHOTOGRAPH PHOTOCOPIES 
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Photo # Williamson Energy 5 
Date: August 29, 2019 
Time: 11:02 a.m. 
Taken By: Brian Rodely BOW/FOS 
Facility: Pond Creek Mine 
Location: Outfall 006 Face SW. 
Notes: Outfall 006 is shown with 

no discharge occurring at 
the time of inspection. The 
yellow arrow shows water 
standing in the corrugated 
tile with recent staining 
noted on the vegetation 
along the 006-receiving 
stream. Sample PC006DS 
is shown in the photo taken 
from the standing water in 
the receiving stream 
indicated by the white 
arrow. 

Photo # Williamson Energy 6 
Date: August 29. 2019 
Time: 11:15 a.m. 
Taken By: Brian Rodely BOW/FOS 
Facility: Outfall 008 Face S. 
Location: Outfall 008 is shown with 
Notes: no discharge occurring at 

the time of inspection. 

MINE INSPECTION DIGITAL PHOTOGRAPH PHOTOCOPIES 

Page 3 of7 



R05836

Photo# 
Date: Williamson Energy 7 
Time: August 29. 2019 
Taken By: 11: 17 a.m. 
Facility: Brian Rodely BOW/FOS 
Location: Pond Creek Mine 
Notes: Outfall 007 Face N. 

Photo# 

Outfall 007 is shown with 
no discharge occurring at 
the time of inspection. 
Standing water shown in 
the photo is :from traffic 
creating holes where water 
ponding occurs. 

Date: Williamson Energy 8 
Time: August 29. 2012 
Taken By: 11 :26 a.m. 
Facility: Brian Rodely BOW/FOS 
Location: Pond Creek Mine 
Notes: . Outfall 005 Face S. 

Outfall 005 is shown with 
no discharge occurring at 
the time of inspection. 

MINE INSPECTION DIGIT AL PHOTOGRAPH PHOTOCOPIES 
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Photo# 
Date: Williamson Energy 9 
Time: August 29. 2019 
Taken By: 11 :31 a.m. 
Facility: Brian Rodely BOW/FOS 
Location: Pond Creek Mine 
Notes: Outfall 003 Face NW. 

Photo# 

Outfall 003 is shown with 
no discharge occurring at 
·the time of inspection. 

Date: Williamson Energy 10 
Time: August 29, 2019 
Taken By: 11 :3 f a.m. 
Facility: Brian Rodely BOW/FOS 
Location: Pond Creek Mine 
Notes: Outfall 004 Face E. 

Outfall 004 is shown with 
no discharge occurring at 
the time ofins_pection. 

·- ------~- --

MINE INSPECTION DIGITAL PHOTOGRAPH PHOTOCOPIES 
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Photo# 
Date: Williamson Energy 11 
Time: August 29, 2019 
Taken By: 11:40 a.m. 
Facility: Brian Rodely BOW/FOS 
Location: Pond Creek Mine 
Notes: Outfall 00 l Face S. 

Photo# 

Outfall 001 is shown with 
no discharge occurring at 
the time of ins.pection. , 

Date: Williamson Energy 12 
Tiine: August 29, 2019 
Taken By: 11 :58 a.m. 
Facility: Brian Rodely BOW /FOS 
Location: Pond Creek Mine 
Notes: S RDA 3 Face E 

MINE INSPECTION DIGITAL PHOTOGRAPH PHOTOCOPIBS 

The collection ditch south 
of RDA 3 is shown in the 
adjacent photo. Water is 
pumped to the ditch from 
the southern cell of RDA 3 
then drains east and north 
to pond 009. Several check 
dams are located in the 
collection ditch to control 
flow to pond 009. 

Page6 of7 
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Photo# 
Date: Williamson Energy 13 
Time: August 29, 2019 
Taken By: 12:17 p.m. 
Facility: Brian Rodely BOW/FOS 
Location: Pond Creek Mine 
Notes: ERDA 3 Face N 

The collection ditch east of 
RDA 3 is shown in the 
adjacent photo. Water 
drains to the ditch through 

• under drains and surface 
runoff. Note the elevation 
change that occurs from the 
camera dropping 
approximately 15 feet. 

MINE INSPECTION DIGITAL PHOTOGRAPH PHOTOCOPIES 
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Illinois Environmental Protection Agency Laboratory 
825 N. Rutledge Springfield,Illinois 62702 217.782.9780 

LABORATORY RESULTS 

Name: WILLIAMSON ENERGY POND CREEK MINE 

ProjecVFacnity Number: IL0077666 

Funding Code: WPZ6 

Trip ID: 

Client Sample .ID: 

Matrix: 

Sample Type: 

Method: 

Units: 

A11alyte 

• Acil;lity . 

Method: 

Units: 

Analyte 

Alkalinity 

Method: 

Units: 

Analyte 

Chloride 

PC006DS 

Water 

Grab 

2310B 

mgCaCO3/L 

310.2 

mg/L 

300.0 

my.IL 

Date Received : 

Visit Number: 

Temperature C: 

Lab Sample ID: 

Date/Time Collected: 

Field pH: Collected By: 

Acidity by Standard Method 2310B 

Prepared: 

Analyzed: 

Result Qualifier Regortlng Limit 

-475 . 197 

Alkalinity by Standard Method 310.2 

Prepared: 

Analyzed: 

Result Qualifier B,el,!Ortiug Limit 

S26 10.0 

Chloride by Ion Chromatography 300.0 

Prepared: 

Result 

1140 

Qualifier 

Analyzed: . 

Reporting Limit 

10.0 

'Tl11fresults fn this report'applji to- 1l1e ia"mples 'aiia/j'liii/ Tn accordance wi1/111,e 
chain of custody document. Tliis analy/11:a( report must be reproduced In its 
enllrtly, 1e.rt results mael all roq11iram,mts o/NEUC (accredited by Florida 
DOH#EJ764S). If you ltave any quutlons about Ibis report, please conlacl 
Tom l~itt, Laboratory Manager, at 217.782.9180. 

08/30/19 

6.00 

19H1164-01 

08/29/19 11:01 

BER 

09/10/19 09:01 

09/10/19 10:00 

Regylatoo: Level 

09/0S/19 15:26 

09/09/19 13:19 

Regulatorv Level 

09/03/19 07:42 

09/03/19 16:13 

Regulatory Level 

Reported: 

09/17/19 13:11 
Page I of7 
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e Illinois Environmental Protection Agency Laboratorx 
825 N. Rutledge Springfield, Illinoi_s 62702 217. 782.9780 

LABORATORY RESULTS 

Name: WILLIAMSON ENERGY POND CREEK MINE 

Project/Facility Number: 110077666 Date Received : 

Funding Code: WPZ6 Visit Number: 

Trip ID: Temperature C: 

Client Sample ID: PC006DS Lab Sample ID: 

Matrix: Water Date/Time Collected: 

Sample Type: Grab Field pH: Collected By: 

Metals by EPA Method 200.7 - ICP/Hardness by Standard Method 2340B 

Method: 200.712340B 

Units: ug/L 

Analyte 

Aluminum 
Arsenic 
Barium 
Berylliwn 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead . 
Magnesium 
Manganese 
Nickel 
Potassium 
·Selenium 
Silver 
Sodium 
Strontium 
Vanadium 
Zinc 
Hardness 

Prepared: 

Analyzed: 

Result Qualifier Re11ortinir; Limit 

75.1 • 60.0 
ND 10.0 

40.1 5.00 
ND 1.00 

1170 10.0 

ND 3.00 

52100 300 

ND 5.00 

ND 10.0 
ND 10.0 

ND 50.0 . 

ND 5.00 

24200 300 

242 15.0 

17.9 5.00 

23700 1400 

ND 20.0 

ND 3.00 

1710000 3000 

1370 5.00 

ND 5.00 

ND 25.0 

230000 1980 

Tha nlulls in tl,u report apply to the samples analyzed in occordonce with Iha 
chain of custody document. 111i:1 analytical report 1111111 be nproducl!d In Its 
entlret)'. Test results rnetl all requirements o/NELAC (accredited by Florida 
DOH#E37645). Jfyou !,ave any qu,stlons about tlli.J report, please co11tacl 
'Jbm Weiss. Laboratory Managu, at 217. 782.9780. 

08/30/19 

6.00 

1981164-01 

08/29/19 11:01 

BER 

09/04/19 08:57 

09/12/19 11 :54 

Regulatory Level 

40000 

100000 

40000 

100000 

100000 

Reported: 
09/17/19 13:11 
Pagc2of7 
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e Illinois Environmental Protection Agency Laboratory 
. 825 N. Rutledge St>ringfield, l1linois 6i702 217.782.9780 

LABORATORY .RESULTS 

Name: WILLIAMSON ENERGY POND CREEK MINE 

Project/Facility Number: IL0077666 

Funding Code: WPZ6 

1iip ID: 

Client Sample ID: 

Matrix: 

Sample Type: 

Method: 

Unils: 

Analyte 

Laboratory pH 

Method: 

Units: 

Analyte 

Sulfate 

Method: 

Units: 

Analyte 

PC006DS 

Water 

Grab 

SM4500H+B 

PH 

300.0 

mg/L 

SM2540D 

mitfl, 

Total Suspended Solids 

Field pH: 

pH 

Bwill Qualifier 

8.1 Q 

Sulfate by Ion Chromatography 300.0 

Result 

1780 

Qualifier 

Date Received : 

Visit Number: 

Temperature C: 

lab Sample ID: 

Datdfime Collected; 

Collected By: 

Prepared: 

Analyzed: 

Reporting Limit 

0.1 

Prepared: 

·Analyzed: 

Reporting Limit 

100 

Total Suspended Solids by Standard Method 2540D 

Prepared: 

Result Qualifier 

Analyzed: 

Reporting Limit 

4 

11,e resufrs In this report apply to tl,e samples a11alyzed h1 accorda11c11 with /he 
chain of custody documenr. 111/s analytical report must be repnJt!uced In Ifs 
enrlrety. 71tst results meet all requirements ofNELA.C (accredited b)' Florida 
DOH#E3764S). J/J'Ou have any questio11s about tl,fs report, please cantact 
Tom Weiss, LaboraloryManagei~ 01_217.782.9780. 

08/30/19 

6.00 

19Hl164-0l 

08/29/19 11:01 

~ER 

08/30/19 14:26 

08130/19 14:26 

Beg;ulatoa Level 

09/03/1 9 07:42 

09/03/19 16:13 

Regulatory Level 

0!)/03/19 09:00 

09/03/19 09:00 

Regulatory Level 

Reported: 

09/17/19 13: 11 
Page3 of7 
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Illinois Enviro~mental Protection Agency L~boratory 
825 N. Rutledge Springfield, Illinois 62702 217.782.9780 

LABORATORY RESULTS 

Name; WILLIAMSON ENERGY POND CREEK MINE 

Project/Facility Number: IL0077666 

Funding Code: WPZ6 

Trip ID: 

Client Sample ID: 

Mabix: 

Sample Type: 

Method: 

Units: 

Analyte . 

Acidity 

Method: 

Units: 

Analyte 

Alkalinity 

Method: 

Units: 

Analyte 

Chloride 

PCDR 
Water 

Composito 

2310B 

mgCaC03/L 

310.2 

mg/L 

,300.0 

mg/L 

Date Received : 

Visit Numb!l{; 

Temperature C: 

Lab Sample ID: 

Date!Iimc Collected: 

Field pH: Collected By: 

Acidity by Standard Method 2310B 

Prepared: 

Analyzed: 

Result Qualifier Rel!orting; Limit 

-405 197 • 

Alkalinity by Standard Method 310.2 

Prepared: 

Analyzed: 

Result Qualifier Rel!ortint Limit 

472 l0.0 

Chloride by Ion Chromatoe:raphy 300.0 

Prepared: 

Result 

1150 

Qualifier 

Analyzed: 

Reporting Limit 

10.0 

Tfie results in this f!!porl apply to the sampiu analyzed /11 accordance with the 
chain of cu:rtody docume11t. Thi.r analytical report must be reproduced i11 its 
11ntirety, Test fl!Sults meet all requ/remtmfl oJNELA.C (accredited by Florida 
DOH #E3764.S). lfyou have any questions about t/rfs report, please contael 
Tom Weiss, LaboratoryManagei; at 117.782.9780. 

08/30/19 

6.00 

19H1164-02 

08/29/19 9:37 

BER 

09/10/19 09:01 

09/10/19 10:00 

Re11ulato~ Level 

09/05/19 15:26 

09/09/1913:19 . 

R!2:Yl!!tory Leve! 

09/03/19 07:42 

09/03/19 16:22 

Regulatorv Level 

Reporled: -
09/17/19 13:11 
Page4of7 
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e Illinois Environmental Protection Agency Laboratory 
825 N. Rutledge Springfiel~, Illinois 62702 217. 782.9780 

LABORATORY RESULTS 

Name: WILLIAMSON ENERGY POND CREEK MINE 

Project/Facility Number: 1LOOn666 

Funding Code: WPZ6 

Trip ID: 

Client Sample ID: 

Matrix: 

Sample Type: 

PCDR 

Water 

Composite Field pH: 

Date Received : 

Visit Number: 

Temperature C: 

Lab Semple ID: 

Data/Time Collected: 

Collected By: 

Metals by EPA Method 200.7 - ICP/Hardness by Standard Method 2340B 

Method: 200.7/2340B 

Units: us'!, 

Anolyte 

Aluminum 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 

. Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 

Potassium 
Seleniu!]l 
Silver 
Sodium 
Strontium 
Vanadium 
Zinc 
Hardness 

Prepared: 

Analyzed: 

Result Qualifier Reggrting Liml! 

116 60.0 
ND 10,0 

55.4 5.00 

ND 1.00 

970 10.0 

ND 3.00 
68600 300 

ND 5.00 

ND 10.0 

ND 10.0 
69.4 50.0 

ND 5.00 

28500 300 
30.6 15.0 
11.5 5.00 

20700 1400 
ND 20.0 

ND 3.00 
1680000 3000 

1090 5.00 

ND 5.00 

- ND 25.0 

289000 1980 

Tlie results in °1/iis rfJport apply to llie samples a11a/yz;;J in accordance with tlie 
cha/11 of custody document. This a11a/)'1icf1/ report must be reproduced in its 
entlr~ty. 'ksl 1-esr.1l1.r meet all requirements o/NELAC (accredited by Florida 
DOH#E3764S). /fyou ltave a11y questions about tl,is report, please co11tact 
1b111 Weirs, Laboratory Ma11agei~ al 217.782.9780. 

08/30/19 

· 6.00 

19H1164-02 

08/29/19 9:37 

BER 

09/04/19 08:57 

09/12/19 11 :59 

Regulatory Level 

40000 

100000 

40000 

100000 

100000 

Reported: 

09/17/19 13:11 
PngeS of7 
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e Illinois Environmental Protection Agency Laboratory 
825 N. Rutledge Springfield, Illinois 62702 217. 782.9780 

LABORATORY RESULTS 

Name: WILLIAMSON ENERGY POND CREEK MINE 

Project/Facility Number: IL0077666 

Funding Code: WPZ6 

Trip ID: 

Client Sample ID: 

MatTix: 

Sample Type: 

Method: 

Units: 

Analyte 

Laboratory pH 

Method:. 

Units: 

Analyte 

Sulfate 

Method: 

Units: 

Analyte 

PCDR 
'Water 

Composite 

SM4500H+B 

PH 

300.0 

mg/L 

SM2540D 

mfll/L 

Total Suspended Solids 

Date Received : 

Visit Number: 

Temperature C: 

Lab Sample ID: 

Datcffimc Collected: 

Field pH: Collected By: 

pH 

Prepared: 

Analyzed: 

Result Qualifier Re(!ortlng Limit 

B.O Q 0.1 

Sulfate by Ion Cbromato2:raphy 300.0 

Prepared: 

Analyzed: 

Result Qualifier Bel!ortinii Limit 

1790 100 

Total Suspended Solids by Standard Method 2540D 

Prepared: 

Result 

ND 

Qualifier 

Analyzed: 

Re(!orting Limit 

4 

The results in this report apply to the sampf,s a~a{yzed In accrmla11ce wil/1 1l1e 
cl1ain of custody docuineJJI. 1711s analytical r,por/ must be reproduced in its 
e111irsty. Test res11lts meet all requirements oJNELAC (accredited by Florida 
DOH #£37645). /fyou hm•e any quastlons abo11t tllls report, please contact 
Tom We,·ss, Labol'atory Manager, al 217.782.9780. 

08/30/19 

6.00 

19Hll64-02 

08/29/19 9:37 

BER 

08/30/19 14:26 

08/30/19 14:26 

Reeulaton Level 

09/03/19 07:42 

09/03/1916:22 

Regulatory Level 

09/03/151 09:00 

09/03/19 09:00 

Regulatory Level 

Reported1 
09/17/19 13: 11 
Page6 of? 
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Illinois Environmental Protection Agency Laboratory 
825 N. Rutledge Springfield, Illinois 62702 217.782.9780 

LABORATORY RESULTS 

Name: WILLIAMSON ENERGY POND CREEK MINE 

Project/Facility Number: IL0077Ci66 Date Received : 

Funding Code: WPZG Visit Number: 

Trip ID: Temperature C: 

Notes and Definitions 

Q Maximum holding time exceeded. 

ND Analyte NOT DETECTED at or above the reporting limit 

·* Non-NELAP accredited 

08/30/19 

6.00 

The acidity of the sample is measured to pH 8.3. Ifa negative value is reported, the absolute value of this negative value should be 
equivalent to the net alkalinity. 

ReportAuthorized by: 

'Tom Weiss 
X.nboratory Manager 

The results l11 tlrir reporf apply to tht! samples ana{yzed ill accorda11ce wflh the 
chain of custody documeril This ana{ylical ,·eporl must be reproduced 111 Its 
entirety. 'Rm results meet all requireme11fs o/NELAC (accredited by Florida 
DOH#E3764S). lfyo11 l111ve any questions abo11t tl1is report, please co11/ac1 
7bm Weiss, laboratory Ma11ager, al 217.781.9780. 

Reported: 

09/17/19 I 3: 11 
Pagc7 of? 
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Chicago Tribune December 5, 2019 
Illinois has cut its EPA workforce by 38% in the past decade - more than 
any other state, report shows 
By MICHAEL HAWTHORNE 

Years before President Donald Trump's industry-backed appointees began rolling back 
enforcement of environmental laws, Illinois had begun shedding inspectors and slowing 
the policing of air and water pollution. 
A pair of new reports document how funding for the Illinois Environmental Protection 
Agency steadily declined during the past decade, dropping by more than 25% in 
inflation-adjusted dollars as the agency's responsibilities expanded and became more 
complex. 

Illinois also cut its environmental agency's workforce by 38% during the same period -
more than any other state. 

With a smaller staff and less money, the state agency has failed repeatedly to identify 
hazards to public health and hold polluters accountable, said Eric Schaeffer, a former 
top U.S. EPA enforcement official who directs the nonprofit Environmental Integrity 
Project and compiled one of the reports. 

In several cases, federal officials have stepped in to address some of the state's biggest 
environmental problems. But federal enforcement regionally and nationally has 
declined sharply since Trump took office in 2017, according to records provided by the 
union for U.S. EPA workers. 

Schaeffer and two former Illinois EPA directors urged Gov. J.B. Pritzker and the 
Democratic-controlled General Assembly to tweak the way the state agency is funded. 
Since 2003, when lawmakers stopped sharing a portion of the state's general fund with 
the agency, it has relied largely on federal payments and permit fees that aren't adjusted 
to keep pace with inflation or the rising cost of employee pensions and health care. 

"We're jeopardizing the health and safety of Illinois citizens and the economic well
being of its businesses that rely on the Illinois EPA for timely permits and even-handed 
enforcement," said Mary Gade, who led the agency under former Republican Gov. Jim 
Edgar and later served as the regional U.S. EPA administrator under President George 
W. Bush. 

Illinois ranks among the top 10 states for the amount of industrial air and water 
pollution released into the environment each year, according to federal records. Federal 
data also show that Illinoisans face some of the highest risks in the nation for cancer, 
lung disease and other health problems linked to toxic chemicals from industry 
smokestacks. 
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Yet state inspections of air polluters dropped 81% during the last decade, according to 
a report compiled by Gade, former Illinois EPA Director Doug Scott and the Abrams 
Environmental Law Clinic at the University of Chicago. "If you aren't looking for 
violations you aren't going to find any," Gade said. Often it takes persistent citizens, 
lawsuits from nonprofit groups and the glare of media attention to force environmental 
regulators into action. 

For instance, the Illinois EPA refused to crack down on coal-fired power plants in 
Chicago and the suburbs, despite records documenting multiple violations of clean air 
laws. Market forces eventually priced the coal plants out of electricity markets, and most 
ended up closing under legal pressure from community groups, Chicago aldermen and 
the U.S. EPA. 

The state agency also has been largely absent from investigations of brain-damaging 
manganese pollution contaminating Chicago's Southeast Side and lead-tainted yards in 
the Pilsen neighborhood. It took a citizen lawsuit and a federal investigation to force 
changes in the regulation of confined hog and cattle farms downstate, but the Illinois 
EPA still lacks dedicated inspectors to ensure the operations aren't spilling manure into 
the state's creeks and rivers. 

"You can have all the rules in the world, but if you don't have the staff or the expertise to 
implement them, it's useless," said a veteran Illinois EPA official, who requested 
anonymity for fear of reprisals. "Morale is horrible. Employees have no guidance or 
tools to do their jobs." 

Pritzker has signaled that he understands the problems and plans to fix them. Among 
other things, his administration has posted 161 job openings at the Illinois EPA this 
year, compared with 276 posted between 2013 and 2017. 

"The governor believes the IEPA plays an important role ... and appreciates the 
bipartisan agreement ofleaders from years past that we need to invest in critical 
government services to better serve the people of Illinois," Jordan Abudayyeh, a Pritzker 
spokeswoman, said in a statement. 

Another reason enforcement is on the decline across Illinois is the agency has cut back 
sharply on using its most powerful tool: referring cases to the state attorney general's 
office for civil or criminal prosecution. 

The Tribune reported last year that during former Republican Gov. Bruce Rauner's 
first year,..}n office, the Illinois EPA referred 73 cases to the attorney general - by far the 
lowest number since 1991. The annual average during Rauner's first three years as 
governor was 80. 

By contrast, the agency sent 198 referrals a year on average during former Democratic 
Gov. Rod Blagojevich's first three years in office and 144 during the same time under 
former Democratic Gov. Pat Quinn, the Tribune analysis found. 
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There have been 89 referrals since Pritzker took office this year, according to records 
provided by the attorney general's office. 
The steady erosion of money and expertise at the Illinois EPA is even more alarming 
when considering the Trump administration's anti-regulatory policies, Schaeffer said. 

Trump promised during his campaign to eliminate the U.S. EPA. Andrew Wheeler, a 
former coal indust1y lobbyist who serves as Trump's EPA administrator, has pushed to 
cede more authority to states. At the same time, the Trump administration has proposed 
steep cuts in federal support for state environmental programs. 

But one of the reasons former Republican President Richard Nixon created the U.S. EPA 
in 1970 was leaders in both political parties had concluded states were incapable of 
holding polluters accountable - or were unwilling to do so. 

The late William Ruckelshaus, an Indiana Republican who served as U.S. EPA 
administrator under Nixon and former President Ronald Reagan, often said the agency 
"represents one of the clearest examples of our political system listening and responding 
to the American people." 

"Budget cuts that hu1t programs that states now have in place to meet those duties run 
the risk of returning us to a time when some states offered industries a free lunch, 
creating havens for polluters," Ruckelshaus wrote in a 2017 opinion piece. "This 
could leave states with strong environmental programs supported by the public at a 
competitive disadvantage compared to states with weak programs. In other words, it 
could lead to a race to the bottom." 

mhawthorne@chicagotribune.com 
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From: 
To: 
Subject: 
Date: 

Hello, 

wns Evans 
EPA pybUcHearjnacom 
(External] Pond Creek Mine 
Friday, January 17, 2020 4:59:11 PM 

I would like to submit a comment about the Pond Creek Mine proposal. 

342 

I love fishing and kayaking in southern Illinois, and I spend a lot oftime outdoors. I am 
thirteen years old, and I live in southern Illinois. My family enjoys the many outdoor 
opportunities that this area provides, and I would not like to see it polluted. Please do not let 
the Pond Creek Mine put any more pollution into the Big Muddy river! 

Wils Evans 
2114 Market RD 
Marion Illinois 62959 

Sincerely, 
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3'"13 Exlu'blt ____ _ 

From: 
To: 
Cc: 
Subject: 
Date: 
Attachments: 

Amanda Pankau 
EPA,PublicHearinocom 
Andrew Rehn: Jett Kohmstedt 
[External] Pond Creek Mine (IL0077666) 
Friday, January 17, 2020 5:42:06 PM 

PBN Community Letter pond Creek Mine OL0077666}.odf 

Dear Ms. Lieberoff and other IEP A officials, 

Please see the attached comment letter signed by 274 concerned community members in 
regards to the draft renewed National Pollutant Discharge Elimination System (NPDES) 
permit for the Pond Creek Mine. 

On behalf of the many signers, 
Amanda Pankau 

Amanda Pankau 
Energy Campaign Coordinator 
Prairie Rivers Network 
Illinois Affiliate of the National Wildlife Federation 
1605 South State Street. Suite 1 
Champaign IL 61820-7231. 

tel: (217) 344-2371 x 214 I cell: (217) 840-3057 

Prairie Rivers Network is Illinois' advocate for clean water and healthy rivers. 
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Re: Pond Creek Mine (IL0077666) 

Dear Ms. Lieberoff and other !EPA officials. 

PRAIRIE RIVERS NETWORK 

1605 South State Street, Suite 1 
Champaign, Illinois 61820 

217 / 344-2371 
217 I 344-2381 fax 

www.PrairieRivers.org 

We are writing with concerns about the draft renewed National Pollutant Discharge Elimination System 
(NPDES) permit (IL0077666) for the Pond Creek Mine. Please deny the proposal by Williamson Energy 
to pump polluted mine wastewater over 12 miles from the Pond Creek Mine into the Big Muddy River 
and to increase pollution into Pond Creek. 

The !EPA should deny the draft water discharge permit because: 

I. Williamson Energy's plan to discharge high chloride and high sulfate water into the Big Muddy 
River and Pond Creek will harm mussels, fish, and other aquatic organisms. The draft permit and 
antidegradation assessment do not adequately address impacts to these organisms or require pre- or 
post- construction biological sampling. 

2. Williamson Energy's plan to monitor chloride concentrations is complex and requires 
monitoring of several parameters and a conductivity correlation, yet gives no way for the Agency 
or public to evaluate if the permittee is doing that monitoring properly. The mine proposes to 
continually balance their high-chloride effluent with the chloride levels already in the river. Given 
the public interest in this project and the company's history of past violations, the proposed 
monitoring plan is insufficient and infeasible. 

3. The draft permit and antidegradation assessment have failed to take into consideration potential 
increases of Methyl-Mercury levels or other pollutants like copper, iron, selenium and nickel. 

4. The antidegradation assessment has not adequately or accurately considered the economic 
impacts of the proposed project. New repot1s have indicated a continuing and projected decline of 
coal production in the Illinois Basin and Murray Energy. the parent company of Williamson 
Energy, filed for bankruptcy in fall 2019. The IEPA's estimates of local economic impact and 
jobs have failed to consider these developments. 

Thank you for the opportunity to comment on the draft renewed National Pollutant Discharge Elimination 
System (NPDES) permit (IL0077666) for the Pond Creek Mine. 

Sincerely, 

Prairie Rivers Network Members. Supporters, and Concerned Community Members 

Carolyn Schimpler, Urbana, IL 

Mark Coats, Mount Vernon, IL 

Scott Kozoll, Champaign, IL 

Gene Ray, Paris, IL 

Kristin Camp, Collison, IL 

Charlotte Jones, Elmhurst. IL 

George Onion,, IL 

Kent Brown, Palatine, IL 

Page I of 5 
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Christine Allen, Urbana, IL 

Alison Colgrove, Urbana, IL 

John Massman, Antioch, IL 

Daniel Carney, Bolingbrook, IL 

Ed De Walt, Champaign, IL 

Melody Neuenburg, Chico, CA 

Paul Schutt, Chicago, IL 

Paul Kosuth, Murphysboro, IL 

Joanna Cheistophee, Gorham, IL 

Michael Anderson, Minneapolis, MN 

george pellum, Champaign, IL 

Carol Poland, Warrensburg, IL 

Lara Orr, Urbana, IL 

Bridget Frerichs, White Heath, IL 

David Stanley, Champaign, IL 

James Moore, Highland Park, OH 

Logan Boyce, Carbondale, IL 

Elizabeth Ruby, Urbana, IL 

JoAnn Monge, Naperville, IL 

Jill Pankau, Monticello, IL 

Tamima Itani, Evanston, IL 

Lori Mccollum, Rock Island, IL 

Rebecca Lytle, Galesburg, IL 

Jean Todd, Carbondale, IL 

Andrea Johnson, Chicago, IL 

R Levy, Naperville, IL 

Kelly Armstrong, Geneseo, IL 

Mary J Sleeth, Saint Joseph, IL 

J. Beverly, Urbana, IL 

Sarah Kilpatrick, Cobden, IL 

Bryan Duff, Chicago, IL 

Cindy Shepherd, Urbana, IL 

Skyler Johnson, Potomac, IL 

Sara Verhaeghe, , IL 

Candace Davis, Carbondale, IL 

Anna Keck, Mahomet, IL 

Kathleen Kircher, Mendon, IL 

Linda Wing, Chicago, IL 

Annette Musil, West Chicago, IL 

Kristin Hoganson, Champaign, IL 

Carolyn Mullally, Champaign, IL 

Stephen Nickels, Simpson, IL 

Madalyn Liberman, Sumner, IL 

Audrey Wagner, Carbondale, IL 

Jill Adams, Makanda, IL 

Ellen Baranowski, Urbana, IL 

Scott Doudera. Murphysboro, IL 

Darby Ortolano, Murphysboro, IL 

Kenneth Hannan, Westville, IL 

Charla Morrow, Marion, IL 

Martin Kemper, Nashville, IL 

Christopher Gjesfjeld, Bloomington, IL 

Mara Eisenstein, Champaign, IL 

Peter Gunther, Chicago, IL 

Fred Segovich, Champaign, IL 

Jim Vandenbosch, Lemont, IL 

Joanne Stowe, Barrington, IL 

Mary Rajcok, Cobden, IL 

Marilea White, Normal, IL 

MARION MICKE, Bloomington, IL 

Karen Kane, Champaign, IL 

Teresa Fix, Carbondale, IL 

William Maass, Delavan, IL 

Noah Sabich. Ph.d .• Milwaukee, WI 

Jill Plotke, Glendale Heights, IL 

Laurie Geiger, Carbondale, IL 

Janine Prillaman, Champaign, IL 

Jennifer Bull, Murphysboro, IL 

Karen Baumann, Paducah, KY 

Melody Shimada, Carbondale, IL 

Kendall Busse, Lake Zurich, IL 

A vis and Jeff Fisher, McHenry, IL 
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Heather Rabbitt, Vernon Hills, IL 

Kevin Green, Fithian, IL 

Ann Blanchfield, Farmington, MO 

Amanda Kelley, , 

Cassidy Steel, Woodridge, IL 

Ann Burger, Urbana, IL 

Ronald Deering, Champaign, IL 

Brian Wurtz, Chicago, IL 

Tod Satterthwaite, Champaign, IL 

Deana Viano, Peoria, IL 

Heather McMeekan, Macomb, IL 

Lucas Zuklic, Murray, KY 

Carolyn Isham, Springfield. IL 

Mary Preston, Homer, IL 

Ronald Moore, Decatur, IL 

richard mcelligott, lee, IL 

Aisha Sobh, Urbana, IL 

Madison Bishop, Gifford, IL 

Matthew Kerr, Washington, IL 

Jane Ward, Peoria, IL 

C Todd Bieri, Island Lake, IL 

Nancy Voss, Champaign, IL 

Kevin Daugherty, Westmont, IL 

Mary Anthony, Darien, IL 

Annie White, Carbondale, IL 

Penni Livingston, Fairview Heights, IL 

Jeffrey Haas, Urbana. IL 

Sharon Irish, Urbana, IL 

Greg Jahiel, Urbana, IL 

Seth Bishop, Gifford, IL 

Thomas Bik, Carbondale, IL 

bill lamorte, Worth, IL 

Beth Chato, Urbana, IL 

Barbara Niechciol, Cobden, IL 

troy waldschmidt, Peoria Heights, IL 

Kathryn Gunderson, , 

Chris Dietrich, Urbana, IL 

Paula Luesse, Urbana, IL 

John Chick, Godfrey, IL 

Michael Bingaman, Oak Park, IL 

Ken Shimada, Madison, WI 

Brian Allan, Mahomet, IL 

Ginnie Judd, Glen Ellyn, IL 

David Marriott, Saint Joseph, IL 

Craig Wilson, Carbondale, IL 

Daniel Goldberg, Normal, IL 

Therese Freehill-Davis, Gibson City. IL 

Janet Mccready, Murphysboro, IL 

Rebecca LaGesse, Elgin. IL 

Christine Main, Champaign, IL 

Terri Kobel, Champaign, IL 

Joe Dittmer, Carbondale, IL 

Nick George, Marion, IL 

Harold Enstrom, Park City, IL 

Colleen Arturi, Riverside, IL 

Shannon Nosbisch, Dieterich, IL 

Carole Spencer. Georgetown, IL 

Ryan Griffis, Chicago, IL 

Jenny Cassel, Chicago, IL 

Benjamin Rathert, Du Quoin, IL 

Bob Fisher, Downers Grove, IL 

Charlotte Westcott, Urbana, IL 

John Leonard, , 

Paula Enstrom, Charleston. IL 

Erin Benincasa, Chicago, IL 

Alison Edmund, Carbondale, IL 

Edward Michael, Highland Park, IL 

Priscilla Skalac, Bourbonnais, IL 

Tamara Foiles, Alton, IL 

Anne Bargar, Urbana, IL 

Michael Jeffords, Champaign, IL 

Dawn Albanese, Elk Grove Village, IL 
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Roger Digges, Urbana, IL 

Caroline Cummings, Morris, IL 

Patricia Lamorte, Worth, IL 

Amanda Pankau, Monticello, IL 

Nancy Goodall, Sidell, IL 

Knox Long, Chicago, IL 

Francine Snider, Goreville, IL 

Carole Pooler, Chicago, IL 

Kim Cochran, Champaign, IL 

Abra Jacobs, Vernon Hills, IL 

Geoff Freymuth, Mahomet, IL 

Scott Baseler, Champaign, IL 

Bonnie Duman, Deerfield, IL 

Kathy Coleman, Hammond, IN 

Mary Sampson, Decatur, IL 

Emily Cadwell, Vernon Hills, IL 

Richard Larimore, Urbana, IL 

Lois Kain, Urbana, IL 

Kenneth Craig, Cobden, IL 

Richard Livingston, Carterville, IL 

Nicole Stresak, Chicago, IL 

Marcia Vansant, Grayslake, IL 

Megan Sobotka, Wheaton, IL 

Maryanne Chrisman, Carbondale, IL 

Todd Kinney, Urbana, IL 

Douglas Mills, Champaign, IL 

Kevin Cahill, Champaign, IL 

Courtney Haddick, Murphysboro, IL 

Juli Claussen, Murphysboro, IL 

Nel Battrell, Carbondale, IL 

Shira Epstein, Champaign, IL 

Tyler Lobdell, Boise, ID 

Sheila Voss, Edwardsville, IL 

Alicia Henry, Bloomington, IL 

Clark Bullatd, Urbana, IL 

Magda Roth, Homewood, IL 

Andy Wszalek, Urbana, IL 

Daniel Curtis, Champaign, IL 

Janet Hamilton, Champaign, IL 

Julie Weinert, Carbondale, IL 

Marge Snyder, Hoffman Estates, IL 

Joseph Anthony, Champaign, IL 

Christa Weiss, Urbana, IL 

James Payne, Cerro Gordo, IL 

Bradley Tallon, Chicago, IL 

Thomas Schmidt, Urbana, IL 

James Stuhlmacher, Wheaton, IL 

Antonio Acevedo, Chicago, IL 

Margaret Howard, Carbondale, IL 

Nancy Drook, Mahomet, IL 

Sharon DeCelle, Urbana, IL 

Jennifer Rhude, Carbondale, IL 

Geoff Stroud-Settles, Hurricane, UT 

Clark Bullard, Urbana, IL 

Melanie Hoekstra, Chicago, IL 

Andrea Stader, Carbondale, IL 

Brad Gentry, Virden, IL 

Drew Bergstrom, Peoria, IL 

Heidi Kiesler, Glencoe, IL 

Sharon McDannold, Bloomington, IL 

Joseph Hincks, Macomb, IL 

Amy McMorrow Hunter, Makanda. IL 

Kerry Helms, Urbana, IL 

Melinda Hilker, Murphysboro, IL 

Joe Ulmer, Chicago, IL 

Philip Solter, Urbana, IL 

Eric Jason, Joliet, IL 

Greg West, Pekin, IL 

Lauren Cain, Henry, IL 

Amy Russell, West Frankfort, IL 

Eric Edwards, West Chicago, IL 

Robert McKim, Mahomet, IL 
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Mary Clevenger, Collison, IL 

Zachary Sutton, Urbana, IL 

Alan Sherman, Wheeling, IL 

Melodie Huffman, Danville, IL 

Karen Folk, Urbana, IL 

Nancy Smith, Oak Lawn, IL 

Scott Smith, Johnston City, IL 

Jeffrey Sanders, Evanston, IL 

Marcia Heitz, Cuba, IL 

Carol Gloor, Savanna, IL 

Anne Coladarci, Chicago, IL 

Jill B., San Francisco, CA 

charles lansford, Champaign, IL 

Jason Knauff, Mahomet, IL 

Marguerite Torrey, Danville, IL 

George Strunk, Johnston City, IL 

Patricia Dunleavy, , IL 

Lorraine Schwass, Toluca, IL 

Beverly Rauchfuss, Urbana, IL 

Jane Conwell, Lockport, IL 

Rebecca Wright, Anna, IL 

Julie Sanfilippo, Forest Park, IL 

Benjamin Thompson, Urbana, IL 

Elizabeth Letterly, Springfield, IL 

Angela Paik, Chicago, IL 

Alice Travers, Carterville. IL 

Jamie Jones, , IL 

Greg Lucas, Elgin, IL 

Kathy Ruopp, Chicago, IL 

Joanne Gara, Barrington, IL 

Sarah Smith, Argenta, IL 
Ronald Trimmer, Granite City, IL 

Verlyn Rosenberger, Decatur, IL 

Kathryn Head, Carbondale, IL 

Leslie Rice, Glen Carbon, IL 

Rachel Fowler, Evanston, IL 

Debbie Insana. Urbana, IL 

James Parr, Bloomington, IL 

George Ordal, Urbana, IL 

Sarah Graham, Champaign, IL 

Ryan Adams, Chicago, IL 

Bryan Eubanks, Neoga, IL 

Jen Conwell, Murphysboro, IL 

Nancy Melin, Champaign, IL 

Lindsey Oliver,, 

Spencer Bingham, Huntley, IL 

George Roth, Homewood, IL 

Matthew Bryant, Monticello, IL 

CL Broughton, Springfield, IL 

Stephanie Alexander, Mahomet, IL 
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From: 
To: 
Subject: 
Date: 

01a Snyder 
EPA.Pub!jcHeactngCom 
[External] Pond Creek Mine 
Friday, January 17, 2020 5:47: 18 PM 

I oppose allowing additional mine discharge into Southern Illinois waterways. 

Thank you for consideration! 

~ 

Exhibit 3 4 '-I 
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From: 
To: 
Subject: 
Date: 
Attachments: 

Joyce Blumeosbioe 
EPA PubUcHearinacam 
[External] Pond Creek Mine JL0077666 Public Comment 
Friday, January 17, 2020 6:51:53 PM 
Pond creek Hioe IL0077666 Public Comment Blumeosbioe pdf 

Please find my public comment attached to this email. 

Thank you, 
Joyce Blumenshine 
Peoria, IL 

lhhi'btt 3 i S 
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Illinois Environmental Protection Agency 
RE: Pond Creek Mine NPDES 
1021 North Grand Ave. East 
P.O. Box 19276 
Springfield, IL 62794-9276 

Sent via email to: epa.pub/ichearinqcom@illinois.gov 

Public Comment: IL0077666 Pond Creek Mine NPDES 

To the Illinois Environmental Protection Agency: 

January 17, 2020 

This letter is to request that the IEPA deny the draft reissued permit incorporating seven modifications 
to NPDES ll0077666, Pond Creek Mine No. 1, because it fails in multiple ways to ensure it can safely 
protect the resources of the state of Illinois as specified under the NP DES program. This permit risks 
direct harm to the Muddy River, which is listed by the Illinois Department of Natural Resources as a 
water of the state for public use1 and risks increased toxicity to aquatic life reproduction and health 
and fish kills impacting both human and wildlife uses of the river. The past history of permit 
compliance problems for this mine gives no confidence that they can operate to meet standards that 
are proposed and if a discharge over permitted levels happens, damage could occur before any steps 
could be taken to address the problem. The draft permit Anti-Degradation statement is incomplete 
and has numerous inaccurate statements. It is lacking any consideration of the costs this permit will 
impose on public health, environmental health, present and future recreational uses and economic 
values of the Big Muddy River and affected stream corridors, and the environmental well-being of the 
state of Illinois, this nation and the climate. 

Harm to the Big Muddy River Ecosystem 
I am very concerned that discharges as described will cause direct harm to the Big Muddy River 
through negative impacts on fish, other aquatic creatures and insects, wildlife and the ecosystem of 
the area. The river hosts various catfish, gar, buffalo and other fish commercially harvested2 and which 
are part of the recreational opportunities of the area. Other wildlife, from eagles to otters, raccoons, 
mink and other creatures are part of this river ecosystem, depending on it for food sources and 
habitats3

• Discharges to the Big Muddy are also being planned by the Sugar Camp Mine, located to the 
north. Consideration should be given to the combined impacts of high chloride, sulfate and other 
constituents loading the river and what this could mean over an extended period of time. 

1 Illinois Department of Natural Resources Map at: https://www.dnr.illinois.gov/WaterResourceslPages/GISMaps.aspx 
2 2017 Commercial Catch Report Exclusive of Lake Michigan, Illinois Department of Natural Resources, Division of 
Fisheries, Alton, IL 
3 Phone conversation with Charles McCann, retired commercial fisherman, Big Muddy River, December 10, 2019 
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Inadequate Assessment of Alternatives 
The November 18, 2016, Williamson Energy, L.L.C. -Anti-Degradation Document for Pond Creek Mine 
NPDES Permit IL0077666 claims that the mine needs to discharge to the Big Muddy River because an 
aquifer above the coal seam has caused an influx groundwater into the mine.4 The mine does not 
appear to have provided any consideration of relocating their active mining face to remedy this 
problem. A listing of alternatives to the proposed Big Muddy discharge does not include anything 
regarding adjustments that could be made in mining operations. There is also no mention of the 
profits this mine is making or what percentage the costs of an alternative treatment process would be 
of this mine's profits. The Foresight Energy webpage claims the Pond Creek Mine is one of the most 
productive underground mines in the United States with some of the lowest per ton costs of produced 
coal5 yet much of the reason discharge to the Big Muddy appears to be preferred is because it is the 
lowest cost option for the mine. 

Lack of History of Compliance with Permits 
The Sugar Camp Energy Mine and the Pond Creek Mine are both Foresight Energy/Murray Energy 
mines with a history of problems with water permit compliance, including violations that have been 
taken to the Illinois Pollution Control Board by the Illinois Attorney General. The proposed discharge 
to the Big Muddy utilizes an out-of-sight diffuser and relies on the daily monitoring and reporting of 
the mine for safe operations. Millions of gallons of an out-of-compliance discharge cannot be whistled 
back. It can take years for a water pollution violation to make its way through agencies and the Illinois 
Pollution Control Board. The proposed permit appears to me to be a high risk gamble that Williamson 
Energy will operate responsibly without incurring any accidents or problems. 

Full Economic Costs Are Not Considered 
The costs to land uses, local resources, and environment and citizen health are not considered in the 
Anti-Degradation statement. The Illinois Department of Natural Resources Williamson Energy mining 
permit No. 417 for the Pond Creek Mine indicated that productive agricultural land, forested wetlands 
and an intermediate stream would be destroyed for building the expansion of the New Disposal Area 
Number 3, which is part of the draft reissued permit under consideration. Wetland soils existing prior 
to construction of the Disposal Area 3 mean mine pollutants may disperse more quickly and in 
unpredicted directions below. The coal seam under Disposal Area 3 was already long-wall mined, 
meaning rock layers are fissured and contamination problems for future generations may occur. Forest 
and agricultural lands can be sustainable sources of income and resources for the public good for 
generations to come. This coal mine is time limited and will leave lands that cannot be used for 
·agriculture or forests. The U.S. Energy Information Administration 2019 Illinois Report includes that 
Illinois is a leader in wind-powered energy capacity and has the largest number of nuclear power 
plants in the country, producing more energy than it uses.6 Pond Creek Mine claims that "coal is 
essential to the generation of electricity in Illinois" yet 11tinois has a multi-faceted energy supply, 
including natural gas plants, solar and wind energy. Coal plants have higher costs in utilizing high sulfur 
Illinois coa• and Powder River Western Basin Coal will continue to be cheaper, but even that coal is not 

4 Williamson Energy, L.L.C.-AntiDegradation Document for Pond Creek Mine NPDES Permit II..---0077666, November 
18,2016.page 5/145 
s Foresight Energy Operations, Williamson Energy web listing at http://www.foresight.com/operations/ 0 1/1612020 
6 United States Energy Information Administration, Illinois State Profile and Energy Estimates, April 18, 2019 at 
https://www.eia.gov/state/analysis.php?sid:::-IL 

' 
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as low cost as natural gas for power generation.7 The demand for Illinois coal and the value of Illinois 
coal shows marked declines. The January 13, 2020, price per ton average of Illinois is listed as $34.20, 
which is down $.30 per ton since December, 2019.8 No consideration is given to the health costs of 
burning coal in Illinois, which include more heart-attacks and other respiratory problems estimated for 
2016 to cause 2,300 asthma attacks and more than 350 premature deaths.9 Climate change is real and 
in rapid advance costly billions in flooding, fires and other natural disasters. I think action must be 
taken now to reduce the increase of climate change gasses, although I respect that is not part of the 
existing NPDES regulations, burning coal is a large contributor of climate change and certainly has 
extraordinary social and economic costs. 

I attended the IEPA Public Hearing December 18, 2019, in Marion, Illinois and waived my opportunity 
for public comment because it was clear there was not enough time for all who signed up, even 
though the Hearing Officer graciously extended the time for the hearing. I want to thank the !EPA for 
the professional manner in which the hearing was conducted. 

A very wide-range of concerns were presented by the public at the hearing. Certainly the full existing 
regulations must be applied to this draft permit and need to be critically evaluated aspect by aspect 
because of the many impacts it contains. 

Sincerely, 

Joyce Blumenshine 
2419 E. Reservoir 
Peoria, IL 61614 
joblumen@yahoo.com 

7Vela, Heidi, "Mining Illinois: Is It Time Up for Coal Mining?" Mining Technology, November 7, 2019 at 
https://www.mining-technology.com/features/mining-i\linois-is-it-time-up-for-coal-mining/ 
8 U.S. Energy Information Administration, Coal Markets, January 13, 2020 at https://www.eia.govfcoal lmarkets/ 
9 Stark, Kevin, "Science Group to Illinois: Close More Coal Plants, and Do It Quickly," Energy News Network, October 26, 
20 l 8 at https://energynews.us/2018/ I 0/26/midwest/science-group-to-illinois-close-more-coal-plants-and-do-it-guickl y/ 
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From: 
To: 
Subject: 
Date: 

Klybek, Brjan p 
EPA,PubUcHear;ngeom 
[External] Pond Creek 
Friday, January 17, 2020 11:57:08 PM 

I l!xhibll '?>., u 

I am requesting the EPA to ban any discharges of coal slurry into the Pond Creek watershed. 

The high concentration of sulfates, heavy metals, arsenates, selenates, and chlorides are a 

significant threat to these wetlands, w ildlife, and water quality of the Big Muddy River basin. 

These slurries must rema in contained in their holding ponds. 

Brian Klubek 

Emeritus Professor of Soil M icrobiology 

Department of Plant, Soil and Agricultural Systems 

Southern Illinois University 

Carbonda le, IL 62966 
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From: 
To: 
Subject: 
Date: 

Jane CQaie 
EPA,PublicHearingCom 
[External] NPDES Permit No. IL0077666, Notce 7516c Williamson 
Saturday, January 18, 2020 1:03:24 AM 

Barb Lieberoff, Mail Code #5 
Re: Pond Creek Mine NPDES 
Illinois Protection Agency 
I 021 North Grand A venue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

Senl via email lo epa pubJjchearini,:com@iilinojs.i,:ov 

Re: NPDES Permit No. IL0077666, Notice 7516c-Williamson 

Dear Ms. Lieberoffand Other Illinois EPA Officials: 

-----__ .,...,');,,.__ __ _ --._,.. 

I am writing to oppose lhe Pond Creek Mine pipeline permit application to dump millions of gallons a day 
of this mine's waste into the Big Muddy River. The reasons for my opposition are stated below. 

I.) Sufficient monitoring to determine the impact of the mine·s waste waler on the Big Muddy's river water 
has not been set up. As has been testified, the amount of daily flow will regularly come close to exceeding 
the maximum allowed. Therefore daily measurement:', of the impact of the mine's effluents on the river 
should without question be required and indeed measured by a neutral party, such as the USGS. Another 
rationale for requiring daily monitoring of the Big Muddy by a neutral party is that Pond Creek Mine's 
owner, Williamson Energy LLC, has been cited numerous times for infractions, for dumping that exceeds 
the agreed upon amount. 

2.) Additionally, the Pond Creek Mine permit application should not be approved since the data that should 
have been s upplied prior to the public comment period is incomplete. That is, the data that was supplied 
doesn't take into account the toxicity resulting from the interaction of the chloride and sulphate from mine's 
waste water with other chemicals such as mercury. Nor docs it take into account the waste water that will 
flow down stream if and when the Sugar Camp Mine pipeline has been completed and activated. 

3.) An additional reason against approval of the PCM pipeline pem1it is that approval of this pennit would 
be counter to the IEPA's mission as stated on its own webs ite: "to safeguard environmental quality, 
consistent with the social and economic needs of the State, so as to protect health, welfare, 
property and the quality of life." Even if one looks solely to the economic needs of the area, it 
is clear that, counter to IEPA statements that the PCM permit should be approved in light of 
the mine's economic importance to the area, approval of the permit would in fact harm not 
only the area's health, quality of life and welfare. Williamson LLC can no longer been seen as 
reliable economic engine. Its stock has recently fallen precipitously, from $17 to $.08. And 
Murray Energy declared bankruptcy, in October 2019; can Williamson LLC be far behind? 

The coal industry in general and these companies in particular are in a perilous state not 
because of having to pay to clean up its own waste (as it should- why should the public have 
to pay?), but rather because of its inability to compete with low priced natural gas. Propping 
up Williamson LLC by approving this pipeline, trying to hold onto the belief that it's good for 
business in Illinois, would be a betrayal of the public trust and of the IEPA' s mission. 
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4.) I'll add that the other economic activities connected to the Big Muddy have a right to use 
of the river. As I person who lives just a short distance from the Big Muddy River and knows 
a great number of people who regularly depend on it for canoeing and recreational fishing. 
With water being an increasingly valuable and scarce resource, particularly clean water, the 
focus should be on seeing that the river's health be not only safeguarded but also improved. 

I indeed am hopeful that you will follow the wider public interest your mission statement asks 
you to attend to and reject the PCM permit application. 

Respectfully submitted, 

Dr. Jane Cogie 
1010 S, Oakland A venue 
Carbondale, IL 62901 
Jane.cogie@gmail.com 
(618) 713-7024 
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From: 
To: 
Subject: 
Date: 

ze;ve1. Christine 
EPA,PubUcHearinacom 
FW: {External) Mine water 
Thursday, January 30, 2020 10:09:35 AM 

•··•-Original Message--•-· 
From: Kimberly Ford <kimberlyford65@icloud.com> 
Sent: Wednesday, January 15, 2020 I :55 PM 
To: Zeivel, Christine <Christine.Zeivel@illinois.gov> 
Subject: [External) Mine water 

Hello, My name is Kim Ford, from De Soto, Illinois. 

Exhibit~~- 1_i_ 

Do Not let them dump all this waste water from the mines into our river. Illinois has enough problems without 
adding another crisis. 

Do Not believe people when they say it will be safe. I'm sure that was exactly what was said to officials prior to 
putting things into Flint, Michigan. 

We know it's not safe nor environmentally sound to dump waste into a river. And when this river flows right 
through so many towns and people use this river to fish and their recreation or live off the banks of it. And the fact 
that it flows into the Mississippi. We already know that this area is susceptible to flooding. This year alone, so 
much of the areas impacted by state of emergency will be impacted. In addition tens of thousands more. Many 
people have not had a chance to recover, and this is on the table with a deadline of August 12, 2019 to show 
opposition. We still have road closures. People still with water damage. People still batching it as they cannot go 
home yet. I know supporters of this atrocity are thinking this is perfect time to slide this through so people will be 
so distracted they can't oppose. • 

You can make a difference. This is your opportunity lo do the Right thing. You can stop this now. 

If you do Not stop this we are going lo have more flooding, reduction in wildlife survival, humans being impacted 
by the chemicals. It will not only be a nightmare for southern Illinois but for southeast Missouri, Kentucky, 
Tennessee, Arkansas, Mississippi, Louisiana and Gulf of Mexico. This will be much bigger than the outrage of 
Flint. I know you probably Do Not want to hann people, nor tarnish your name with such a hannful and negligent 
decision as to letting them dump all this waste water into our river which is a tributary into one of America's largest 
rivers. 

I'm pleading with you. please stand up and do the Right Thing. For the people, the wildlife, our environment. Just 
say No to dumping waste water into the Big Muddy River. 

This mining company, committee, and state of Illinois will any and all responsible for surveying all property around 
the big muddy river, loss of income from businesses which include farmers which may or may not be able to get 
their crops planted or harvested. These entities will also be 100% responsible for any adverse effects to persons in 
or around these communities that surround the Big Muddy River and water quality. Taxes will be absorbed by the 
above entities due to any loss of property or employment. Any alterations in food due to the mine water will also be 
absorbed 100% by the above entities. This includes plant based and any animal based which may have been 
exposed to water or the vegetation exposure to water. The above will be I 00% responsible for any birth defects, 
poisonings, carcinogenic or any other diseases or maladies that are even questionable that it may have occurred in 
relation to the mine water. If this water was so safe then why disperse it in agriculture and drinking water yet refuse 
to keep it around your mine? You all know the answer to that. 

Any surveys will also be I 00% absorbed by above entities in and around Big Muddy River. Property Taxes for 
people around the Big Muddy River will be greatly reduced due to encroachment of mine water. 
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Everyone that I have sent this to will be agreeable to all the above terms unless they publicly spell this out prior to 
any decisions. 

Thank You for your time and consideration 

Kim Ford 

Sent from my iPhone 

State of Illinois - CONFIDENTIALITY NOTICE: The information contained in this communication is confidential, 
may be attorney-client privileged or attorney work product, may constitute inside information or internal 
deliberative staff communication, and is intended only for the use of the addressee. Unauthorized use, disclosure or 
copying of this communication or any part thereof is strictly prohibited and may be unlawful. If you have received 
this communication in error, please notify the sender immediately by return e-mail and destroy this communication 
and all copies thereof, including all attachments. Receipt by an unintended recipient does not waive attorney-client 
privilege, attorney work product privilege, or any other exemption from disclosure. 
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Barb Lieberoff, Mail Code #5 

Re: Pond Creek Mine NPDES 

Illinois Environmental Protection Agency 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

Re: Pond Creek Mine (IL0077666) 

Greetings, 

I would like to add my comments to the chorus. 

RECEIVED IN 

JAN 1 6 2020 

THE OFFICE OF THE DIRECTOR 

We, the people of southern Illinois, participated in democracy when we came out on a cold night just before 
Christmas to speak at a public hearing held by the Illinois Environmental Protection Agency. 

There were more than a hundred of us, with varied voices sharing the specifics of concerns on the same topic. 

We included farmers who are concerned about flooding leaving residue on fields. 
We included fisherman concerned about the poisoning of fish and the people who eat them. 
We included people who moved to this area as adults and people who have lived here all their lives. 
We included people who boat on the river, swim in the river and live on the river. 

We, the people of Southern Illinois shared the same request. ... 

Please do not allow Williamson Energy, L.L.C. to pour waste water from their mining operation into the Big 
Muddy River. 

Please do not allow a mining company with a long history of environmental violations to self-monitor the 
dumping of "acid and alkaline mine drainage" into the Big Muddy River. 

Please do not allow a mining company that may go bankrupt and disappear to degrade our land and our water 
forever. 

Please do not allow the mining company to add toxic chemical waste to the Big Muddy River, with all the 
resultant impacts on the environment. ... 

Because this is where we, the people of Southern Illinois, boat, fish, farm and live. 

Please, protect our environment and deny the permit 

Julie O Murphy 
291 O Wing Hill Road 
Cobden, Illinois 62920 
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R05886Williamson Energy, LLC 

PO Box 99 
Johnston City, IL 62951 
Office: 618-983-3020 Fax: 618-983-3017 

Mrs. lwona Ward 
ILLINOIS ENVIRONMENT AL 
PROTECTION AGENCY 
2309 West Main Street, Suite 116 
Marion, IL 62959 

December 17, 2019 

. 2 4 b ~J-i 

·lcu c(qj__e.,. /~ 30-2 o 

Re: Williamson Energy, LLC - Supplemental infonnation concerning the Anti-Degradation 
Document for Pond Creek Mine, Big Muddy Flood Analysis, and Modeling of Big Muddy 
River Chloride dispersion downstream of the proposed mixing zone. 
NPDES Permit IL0077666 

Dear Mrs. Ward: 

Please find attached one (1) copies of the Supplemental infonnation concerning the Anti
Degradation Document for Pond Creek Mine, Big Muddy Flood Analysis, and Modeling of Big 
Muddy River Chloride dispersion downstream of the proposed mixing zone regarding the 
NPDES permit IL0077666 for Williamson Energy, LLC's Pond Creek Mine. 

Two copies of this submittal have also been submitted to Mr. Lecrone at the IEP A Office in 
Springfield. 

We appreciate your assistance with the matter. If you have any questions or require additional 
information, please contact me at (618) 969-8259. 

Respectfully submitted, 

WILLIAMSON ENERGY. LLC 

~ 
James Plumley, P .E. 

~~101 
DEC 1 7 2019 JJ,} 

IL Environmental Protection Agency 
MARION REGIONAL OFFICE 
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Williamson Energy, LLC 
PO Box 99 

Johnston City, IL 62951 
Office : 618-983-3020 Fax: 618-983-3017 

Mrs. Iwona Ward 
ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY 
2309 West Main Street, Suite 116 
Marion, IL 62959 

December 17, 2019 

Re: Williamson Energy, LLC - Supplemental infonnation concerning the Anti-Degradation 
Document for Pond Creek Mine, Big Muddy Flood Analysis, and Modeling of Big Muddy 
River Chloride dispersion downstream of the proposed mixing zone. 
NPDES Pennit IL0077666 

Dear Mrs. Ward: 

Please find attached one (1) copies of the Supplemental information concerning the Anti
Degradation Document for Pond Creek Mine, Big Muddy Flood Analysis, and Modeling of Big 
Muddy River Chloride dispersion downstream of the proposed mixing zone regarding the 
NPDES permit IL0077666 for Williamson Energy, LLC's Pond Creek Mine. 

Two copies of this submittal have also been submitted to Mr. Lecrone at the IEP A Office in 
Springfield. 

We appreciate your assistance with the matter. If you have any questions or require additional 
information, please contact me at (618) 969-8259. 

Respectfully submitted, 

James Plumley, P.E. 
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Alternative 2: Do Not Mine 

Presently, and for the foreseeable future, coal remains essential. The need for 
low cost electricity in today's economy is crucial. The coal industry and this mine in 
particular are vital to the economic health of the local economy. The direct impact of this 
alternative would mean the loss of tens of millions of dollars that are generated from this mine 
for the local economy through 235 direct mining jobs, taxes and support industry jobs. 

If no mining is conducted at this site, the following economic losses are estimated to occur: 

• Loss of approximately 235 direct jobs with a payroll of approximately $20.2 million 
annually. Many of these employees are long tenn miners and are not currently trained 
for other employment. In addition to the direct employees, approximately I 00 
additional persons such as truck drivers, engineers, and support personnel are employed 
full time through operation of the mine. Further, based on an economic formula widely 
accepted in the state of three persons employed in indirect or induced jobs per each 
direct coal industry job (ICA), an additional 705 persons are employed as a result of this 
mme. 

• The mining industry is particularly important to the local economy of Williamson 
County, the surrounding counties, as well as to the region and state. Williamson Energy 
contributes approximately $ 1.5 million in federal taxes and approximately $0. 7 million in 
local and state taxes. 

• Since over 30% of the electricity produced in the U.S. and nearly 30% of the 
electricity produced in Illinois comes from coal-fired plants, it is vital to the local, state 
and national economy that available high quality coal be mined to maintain a continuous 
supply of fuel to the coal-fired plants. Economic losses beyond the local economy will 
occur if sufficient electricity is not provided to private and commercial energy 
consumers. If the Mine produced no coal, approximately 4.7 million American 
households' worth of energy would have to be replaced (likely at a higher cost) or 
foregone to meet the world's energy demand. (6m clean coal tons * 8,141 kwh/ton 
generated/ I 0,400 kwh/yr average household energy use) 

• The loss in tax revenue of approximately 2.216 million dollars to Illinois, Williamson 
County, and Franklin County, both direct and indirect, would be significant, particularly 
when a replacement industry is unknown. 

In addition, the Mine has significant resources invested in the acquisition of land, 
approximately 360 million tons of remaining proven and probable coal reserves, permitting 
expenses, mining equipment, and more into this project. The economic loss to the company, 
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should mining at the site cease, would be considerable. The substantial investment made by the 
company using a business plan on maximizing recovery of the coal reserve yields the "Do Not 
Mine" alternative as a reasonable or feasible option. 
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Alternative 3: Reverse Osmosis (RO) 

Reverse Osmosis (RO) is a water purification process that uses partially penneable 

membranes to remove dissolved salt and other unwanted particles in suspension from the water 

stream. The RO process includes a pre-treatment pond, ultra-filtration system, high-pressure 

pumps, membrane assembly, clean water discharge, and wastewater discharge. At a design 

capacity of3.5 million gallons per day, approximately 2.625 million gallons of de-salinized water 

(75%) and .875 million gallons of highly brackish water (25%) are created by this process. The 

de-salinized water can be discharged through an approved NPDES outlet or reused in the mining 

process. The concentrated brackish water must then be treated through an additional process for 

long-tenn management such as Deep Well Injection or Crystallization and solid waste land fill. 

A single plant could be designed to meet the required capacity to treat the initial proposed 

discharge. A plant of this size would cost approximately $15 million of up-front capital investment. 

The operational and maintenance expenditures amount to approximately $200,000 per month. After 

the RO process is completed a highly concentrated waste stream of brackish water is created and 

requires the development of additional technology to dispose of the highly concentrated brackish 

water utilizing Deep Well Injection (Alternative 4) or Crystallization (Alternative 8). 

Using deep well injection to dispose of the concentrated waste has a capital cost of 

approximately $39 million with an annual operation budget of$0.90 million. Therefore, the RO 

with Deep Well Injection would have a capital cost of$54 million and an annual operating cost of 

$3.30 million. A comparable sized RO plant is currently in operation at an affiliated company (coal 

mine) nearby and this system has experienced low plant utilization and lower than design 

throughput due to the plugging of filters and membranes. This RO plant also uses deep well 

injection for the disposal of the concentrated brackish water. When the two deep wells are 

operational, they are only able to accept of about 25% of the required discharge; therefore, the 

remaining concentrate stream must be stored in a large holding facility. They are currently 

reviewing additional alternatives to dispose of the excess brackish water. Due to the negative 

experience with deep well injection at the affiliated operation for secondary treatment, 

crystallization and solid waste land fill would be the most reliable method. Likening to a 

comparable sized operation at an affiliated company ( coal mine) in the Appalachian region, the 

anticipated capital cost for crystallization and solid waste land fill is $65 million with an annual 
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operation budget of $6. 70 million. Therefore, the RO system with crystallization and the solid waste 

land fill would have a capital cost of$79 million and an annual operating cost of$9.10 million. 

Considering the above, RO technology has not proven to be a reliable method of treating 

excess water from similar mines. It is not cost effective and creates a waste stream more 

hazardous that the water prior to treatment that creates another set of disposal problems. 

Therefore, RO is not considered applicable or feasible as a long tenn solution for this type of 

application. 
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Alternative 4: Deep Well Injection of the Mine Infiltration Water 

The mine infiltration water could be discharged directly to an Underground 

Injection Control (UIC) well (often referred to as a deep well). Deep well injection is an 

unreliable and impractical alternative to dispose of the amount of water infiltrating the 

Williamson coal mine. 

The injection wells must be installed at extreme depths to ensure they do not affect 

potential aquifers used for public consumption and into a geologic formation that is 

capable of receiving excess water. The receiving formation has a limited amount of 

volume it can receive instantaneously and long term. As the formation is filled with 

excess water, its acceptance can be diminished. Consequently, multiple wells cannot be 

installed in close proximity to one another or they will negatively influence one another 

and restrict flow. 

An affiliated company nearby operates two deep injection wells. Each deep 

injection well has an up-front capital investment of approximately $4 million. In order to 

completely utilize this technology at Williamson, it is estimated that nine (9) deep 

injection wells spaced an adequate distance apart would be needed. Additionally, miles of 

pipeline conveying water to each individual well. An ultra-filtration system would also be 

needed to remove any suspended solids from the water prior to injection. The anticipated 

up-front capital investment would be approximately $3 9 million with an anticipated 

operation cost of $0.9 million per year. At the affiliated mine, ongoing operation of water 

disposal has been hampered by excess pressures, scaling of injection tubing, and plugging 

off the receiving geologic formation. Due to these operational challenges, the wells have 

been inactive for several years. When injecting during optimal conditions, the wells only 

accepted a fraction of the amount of water Williamson would need to dispose of. 

Considering the cost and operational difficulties that can be experienced when 

attempting to discharge to a deep well, deep well injection of the mine infiltration water is not 

considered either applicable or feasible for the operation of the Mine. 
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Alternative 6: Evaporation 
Evaporation works by constructing ponds with large surface area, filling the ponds with 

water and exposing water to the forces of nature. The groundwater would be evaporated, 
leaving a TDS residue in a constructed evaporation pond. Criteria for design include being 
located in a moisture deficient area, sufficient surface area to evaporate the total annual waste 
water volume plus precipitation that would fall on the pond, using the maximum wet year, 
and using the minimum evaporation year of record. Evaporation ponds require large land 
areas, and the area would not be expected to be productive once it is used for this purpose 
(salt accumulation). It is recommended that the land for this system be naturally flat or the 
pond be designed to provide a uniform depth, and that a large land area be available. The 
current anticipated maximum flow rate for the collection of the groundwater is 3.5 mgd. 

Williamson developed a conceptual design for an evaporation system was 
reviewed. Typical hourly weather reports for Marion, Illinois were used to construct a 
model from January 1980 to December 2016 to predict the monthly average climate 
conditions. The air capacity to hold water vapor was considered and adjusted according 
to temperature in 5-degree increments and air dew point. Humidity and average wind 
speeds were taken into consideration during these calculations. Based on these climatic 
conditions, a 7-month evaporation season from April to October was identified. Average 
evaporation rates were estimated between 20% and 35 % of the total water throughput for 
each evaporator during any 24-hour period. This conceptual design assumed the 
evaporators would be placed on floating platforms along the outside of the water storage 
lake and operated 214 days per year. In order to evaporate 3.5 million gallons per 
calendar day during the estimated 214-day period, 1,621 evaporators would be required. 
During the non-evaporative season, a 1,600 acre-ft pond would have to be constructed to 
store the excess water during this time. This extremely large pond would have an 
enormous footprint (approximately 160 surface acres, 10-feet deep) because it would 
have to collect unevaporated water and salt that falls back to the surface. Furthermore, 
this conceptual evaporation design does not remedy the continuous salt accumulation that 
remains after evaporation of the liquid leaving the land in an unproductive condition. The 
anticipated capital cost of this system, excluding the 1,600 acre-ft storage pond, is $30 
million with an annual operating budget of $4.2 million. 

The climate at this location is not conducive to evaporation techniques because it 
is not considered moisture deficient. After the evaporators have finished concentrating the salt 
water then some additional technology is required to dispose of the salt concentrates (Ex: Deep 
well injection or Crystallization and Solid Waste Land Fill). Given the inefficient system, high 
capital and operational costs, operational difficulties to maintain a system of this 
magnitude, and additional alternatives to dispose of the salt mechanical evaporation is 
not a viable alternative. This option is not considered applicable or economically 
feasible to dispose of water at Williamson. 
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Alternative 8: Crvstallization 
Crystallization is the process that converts the concentrated brackish water generated in a 

mechanical evaporator or reverse osmosis process to create a disposable salt cake. This process 
offers an alternative to deep well injection for the brackish reject stream from a reverse osmosis or 
mechanical evaporator system. 

It is possible that the salt cake can be sold, but unlikely due to the various salt 
compositions that are captured in a mine related RO process. This process usually culminates in 
the utilization of a large lined landfill to dispose of the waste that consumes large tracts of land 

that would otherwise not be impacted. Crystallization equipment is energy intensive, expensive 
to construct, install, operate and maintain. Based in the design and construction cost of another 
affiliated operation using crystallization and solid waste land fill, the anticipated capital cost is 
$65 million with an annual operation budget of$6.70 million. 

Considering the above, crystallization is not a standalone treatment option and it is not 
considered either applicable or feasible as a treatment system for the operation of the mine as a 
long-term solution. 
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Alliance 
Consulting, Inc. 

Engineers · Constructors · Scientists 

Mr. James Plumley 
FORESIGHT ENERGY LLC 
16824 Liberty School Road 
Marion, IL 62959 

December 17, 2019 

Flood Study Results 

Project No. BIS-435-1413, Task2 

Williamson Energy Multiport Outfall Diffuser 
Franklin County, Illinois 

Dear Mr. Plumley: 

Per your request, Alliance Consulting, Inc. (Alliance) has completed a Phase I flood study to 
determine the change in water surface elevations resulting from the discharge of the proposed 
Williamson Energy Multiport Outfall Diffuser (Williamson Diffuser) into the Big Muddy River. 
Flows for the 2-, 5-, 10-, 25-, 50-, 100-, and 500-year, 24-hour storm events were obtained from 
StreamStats for use in the study. The Williamson Diffuser's expected maximum discharge of 
11.1 cfs was added to these flows to provide a basis for comparison of the pre-construction and 
post-construction water surface elevations for each storm event. 

A HEC-RAS steady flow model was utilized to route the pre-construction and post-construction 
flows along an approximately 53-mile reach of the Big Muddy River, beginning near Plumfield, 
IL (approximately 1.5 miles upstream of the Williamson Diffuser) and extending to a point 
approximately 3 miles downstream of the 20th Street Bridge in Murphysboro, IL. A total of213 
cross-sections were created at intervals along the reach. Cross-section geometry was created 
using countywide LiDAR data for Franklin, Jackson, and Williamson Counties as a primary data 
source. A pilot channel was used to ensure consistency of the bottom elevations of the main 
channel in the HEC-RAS model, given the use of different LiDAR datasets for each county. A 
total of IO bridge crossings were input into the model using a combination of field survey data 
and information sourced from the Illinois Department of Transportation, both of which were 
provided by Foresight Energy LLC. 

USGS stream gages of the Big Muddy River at Plumfield, IL and Murphysboro, IL were used to 
calibrate the HEC-RAS model to recorded flood stages and discharges and to assist in 
developing downstream boundary conditions for the HEC-RAS model. However, the calibration 
was limited by the small number of recorded discharges that corresponded to the lesser 
frequency storm events. 

The results of the flood study show that the effects from the expected maximum discharge of 
Williamson Diffuser on the 2-year through 500- year water surface elevations and the flood 
extents are minimal. The maximum increase in water surface elevation along the simulated reach 
was approximately 0.009 feet, occurring during the 2-year, 24-hour storm event with the 

124 Philpott Lane• Raleigh County Au-port Industrial Park• Beaver, WV25813-9502 • TELE: (304) 255-0491 • FAX (304) 255-4232 
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Mr. James Plumley 
FORESIGHT ENERGY LLC 
December 17, 2019 
Page2 

Williamson Diffuser discharging at 11.1 cfs. A table listing the results of each flow scenario is 
attached. 

Phase 2 of the study modeled the Williamson Diffuser and the Sugar Camp Diffuser discharges 
at 11.1 cfs simultaneously, for a total of22.2 cfs. The results of this Phase 2 flood study show 
that the effects from the expected maximum discharge of the diffusers on the 2-year through 
500- year water surface elevations and the flood extents are minimal. The maximum increase in 
water surface elevation along the simulated reach was approximately 0.017 feet, occurring 
during the 2-year, 24-hour storm event with both discharging at 11.1 cfs. A table listing the 
results of each flow scenario is attached. 

If you have questions or require additional information, please do not hesitate to contact us. 

Sincerely, 

A LLIANCE CONSULTING, INC. 

Project Engineer 

~,P~✓~ 
Senior Project Man~ r 

BCS/CEY:kjs 

Attachments 

File: Y :\Projccts\Wilmson Energy (I 413)\2018\B 18-435-1413\l 8435-02.doc 
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Rain Event Table for Flood Study 

Frequency Duration (Hours) Rainfall (Inches) 

2-Yr 24-Hr 4.07 

5-Yr 24-Hr 4.89 
10-Yr 24-Hr 5.55 

25-Yr 24-Hr 6.42 

50-Yr 24-Hr 7.06 

100-Yr 24-Hr 7.68 

500-Yr 24-Hr 8.99 

Rainfall Depths for the 2-Year, 24-Hour through the 500-Year, 24-

Hour Rainfall Events for Franklin County, Illinois (Source: Frequency 

Distributions of Heavy Precipitation in Illinois Updated Bulletin 70, 

Illinois State Water Survey, March 2019) 
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Two Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 53.44 2 Yr 24 Hr 0.0 8,600 8,600 0.007 
Big Muddy 53.23 2 Yr 24 Hr 0.0 8,600 8,600 0.007 
Big Muddy 53.04 2 Yr 24 Hr 0.0 8,600 8,600 0.007 
Big Muddy 52.82 2 Yr 24 Hr 0.0 8,600 8,600 0.007 
Big Muddy 52.56 2 Yr 24 Hr 0.0 8,600 8,600 0.007 
Big Muddy 52.40 2 Yr 24 Hr 0.0 8,600 8,600 0.008 
Big Muddy 52.04 2 Yr 24 Hr 0.0 8,600 8,600 0.008 
Big Muddy 51.89 2 Yr 24 Hr 11.1 8,600 8,611.1 0.008 
Big Muddy 51.49 2 Yr 24 Hr 11.1 8,600 8,611.1 0.008 
Big Muddy 51.21 2 Yr 24 Hr 11.1 8,600 8,611.1 0.008 
Big Muddy 51.12 2 Yr 24 Hr 11.1 8,600 8,611.1 0.008 
Big Muddy 51.11 2 Yr 24 Hr Railroad Bridge 

Big Muddy 51.09 2 Yr 24 Hr 11.1 8,600 8,611.1 0.008 
Big Muddy 51.03 2 Yr 24 Hr 11.1 8,600 8,611.1 0.009 
Big Muddy 50.77 2 Yr 24 Hr 11.1 8,600 8,611.1 0.009 
Big Muddy 50.54 2 Yr 24 Hr 11.1 8,600 8,611.1 0.008 
Big Muddy 50.15 2 Yr 24 Hr 11.1 8,600 8,611.1 0.008 
Big Muddy 49.86 2 Yr 24 Hr 11.1 8,600 8,611.1 0.009 
Big Muddy 49.62 2 Yr 24 Hr 11.1 8,600 8,611.1 0.009 
Big Muddy 49.45 2 Yr 24 Hr 11.1 8,600 8,611.1 0.008 
Big Muddy 49.28 2 Yr 24 Hr 11.1 8,600 8,611.1 0.008 
Big Muddy 48.95 2 Yr 24 Hr 11.1 8,600 8,611.1 0.007 
Big Muddy 48.55 2 Yr 24 Hr 11.1 8,600 8,611.1 0.008 
Big Muddy 48.04 2 Yr 24 Hr 11.1 8,600 8,611.1 0.008 
Big Muddy 47.59 2 Yr 24 Hr 11.1 8,600 8,611.1 0.007 
Big Muddy 47.27 2 Yr 24 Hr 11.1 8,600 8,611.1 0.008 
Big Muddy 46.90 2 Yr 24 Hr 11.1 8,600 8,611.1 0.007 
Big Muddy 46.84 2 Yr 24 Hr 11.1 8,600 8,611.1 0.007 
Big Muddy 46.54 2 Yr 24 Hr 11.1 8,600 8,611.1 0.008 
Big Muddy 46.17 2 Yr 24 Hr 11.1 8,600 8,611.1 0.007 
Big Muddy 46.16 2 Yr 24 Hr Route 148 Bridge 

Big Muddy 46.14 2 Yr 24 Hr 11.1 8,600 8,611.1 0.008 
Big Muddy 46.11 2 Yr 24 Hr 11.1 8,600 8,611.1 0.007 
Big Muddy 45.90 2 Yr 24 Hr 11.1 8,610 8,621.1 0.008 
Big Muddy 45.78 2 Yr 24 Hr 11.1 8,610 8,621.1 0.008 
Big Muddy 45.56 2 Yr 24 Hr 11.1 8,610 8,621.1 0.008 
Big Muddy 45.34 2 Yr 24 Hr 11.1 8,610 8,621.1 0.008 
Big Muddy 45.12 2 Yr 24 Hr 11.1 8,610 8,621.1 0.008 
Big Muddy 44.91 2 Yr 24 Hr 11.1 8,610 8,621.1 0.007 
Big Muddy 44.74 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 44.54 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 44.35 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 44.17 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 44.12 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 44.03 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 43.88 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 43.46 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 43.25 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
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R05901

Two Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 43.08 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 42.87 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 42.39 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 42.19 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 41.86 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 41.66 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 41.44 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 41.12 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 40.75 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 40.41 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 40.11 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 39.80 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 39.55 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 39.44 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 39.27 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 39.02 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 38.80 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 38.48 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 38.21 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 38.04 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 37.88 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 37.53 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 37.29 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 36.90 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 36.79 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 36.35 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 36.19 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 36.01 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 35.90 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 35.61 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 35.15 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 34.92 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 34.53 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 34.20 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 33.67 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 33.10 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 32.44 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 32.06 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 31.71 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 31.48 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 31.35 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 30.99 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 30.60 2 Yr 24 Hr 11.1 9,580 9,591.1 0.008 
Big Muddy 30.26 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 29.81 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 29.68 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 29.46 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 29.36 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
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R05902

Two Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (els) Flow (cfs) Elev. (ft) 
Big Muddy 29.35 2 Yr 24 Hr Route 9/Route 184 Bridge 
Big Muddy 29.35 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 29.16 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 29.02 2 Yr 24 Hr 11.1 9,580 9,591.1 0.006 
Big Muddy 28.93 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 28.21 2 Yr 24 Hr 11.1 9,580 9,591.1 0.006 
Big Muddy 28.10 2 Yr 24 Hr 11.1 9,580 9,591.1 0.006 
Big Muddy 27.89 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 27.72 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 27.03 2 Yr 24 Hr 11.1 9,580 9,591.1 0.006 
Big Muddy 26.47 2 Yr 24 Hr 11.1 9,580 9,591.1 0.006 
Big Muddy 26.03 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 25.82 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 25.46 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 25.25 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 24.97 2 Yr 24 Hr 11.1 9,580 9,591.1 0.006 
Big Muddy 23.69 2 Yr 24 Hr 11.1 9,580 9,591.1 0.006 
Big Muddy 23.44 2 Yr 24 Hr 11.1 9,580 9,591.1 0.007 
Big Muddy 23.19 2 Yr 24 Hr 11.1 11,200 11,211.1 0.007 
Big Muddy 23.14 2 Yr 24 Hr 11.1 11,200 11,211.1 0.006 
Big Muddy 22.88 2 Yr 24 Hr 11.1 11,200 11,211.1 0.006 
Big Muddy 22.66 2 Yr 24 Hr 11.1 11,200 11,211.1 0.006 
Big Muddy 22.55 2 Yr 24 Hr 11.1 11,200 11,211.1 0.006 
Big Muddy 22.23 2 Yr 24 Hr 11.1 11,200 11,211.1 0.006 
Big Muddy 21.73 2 Yr 24 Hr 11.1 11,200 11,211.1 0.006 
Big Muddy 21.38 2 Yr 24 Hr 11.1 11,200 11,211.1 0.006 
Big Muddy 21.25 2 Yr 24 Hr 11.1 11,200 11,211.1 0.006 
Big Muddy 21.23 2 Yr 24 Hr North Reed Station Road Bridge 
Big Muddy 21.22 2 Yr 24 Hr 11.1 11,200 11,211.1 0.006 
Big Muddy 21.13 2 Yr 24 Hr 11.1 11,200 11,211.1 0.006 
Big Muddy 20.90 2 Yr 24 Hr 11.1 11,200 11,211.1 0.006 
Big Muddy 20.63 2 Yr 24 Hr 11.1 11,200 11,211.1 0.006 
Big Muddy 20.40 2 Yr 24 Hr 11.1 11,200 11,211.1 0.006 
Big Muddy 20.05 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 19.73 2 Yr 24 Hr 11.1 12,500 12,511.1 0.006 
Big Muddy 19.41 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 19.29 2 Yr 24 Hr 11.1 12,500 12,511.1 0.006 
Big Muddy 19.28 2 Yr 24 Hr Railroad Bridge 

Big Muddy 19.26 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 19.25 2 Yr 24 Hr 11.1 12,500 12,511.1 0.006 
Big Muddy 19.24 2 Yr 24 Hr Route 51 Bridge 
Big Muddy 19.22 2 Yr 24 Hr 11.1 12,500 12,511.1 0.006 
Big Muddy 19.17 2 Yr 24 Hr 11.1 12,500 12,511.1 0.006 
Big Muddy 18.64 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 18.37 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 18.04 2 Yr 24 Hr 11.1 12,500 12,511.1 0.006 
Big Muddy 17.67 2 Yr 24 Hr 11.1 12,500 12,511.1 0.006 
Big Muddy 17.52 2 Yr 24 Hr 11.1 12,500 12,511.1 0.006 
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R05903

Two Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 17.44 2 Yr 24 Hr 11.1 12,500 12,511.1 0.006 
Big Muddy 17.09 2 Yr 24 Hr 11.1 12,500 12,511.1 0.006 
Big Muddy 16.56 2 Yr 24 Hr 11.1 12,500 12,511.1 0.006 
Big Muddy 16.46 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 16.02 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 15.85 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 15.60 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 15.35 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 15.06 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 14.90 2 Yr 24 Hr 11.1 12,500 12,511.1 0.006 
Big Muddy 14.64 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 14.42 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 14.25 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 14.03 2 Yr 24 Hr 11.1 12,500 12,511.1 0.006 
Big Muddy 13.81 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 13.61 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 13.45 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 13.20 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 12.94 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 12.59 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 12.34 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 12.25 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 11.99 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 
Big Muddy 11.57 2 Yr 24 Hr 11.1 12,500 12,511.1 0.005 

C 
Big Muddy 11.32 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 11.02 2 Yr 24 Hr 11.1 15,900 15,911.1 0.006 
Big Muddy 10.71 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 10.42 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 10.15 2 Yr 24 Hr 11.1 15,900 15,911.1 0.006 
Big Muddy 9.93 2 Yr 24 Hr 11.1 15,900 15,911.1 0.006 
Big Muddy 9.63 2 Yr 24 Hr 11.1 15,900 15,911.1 0.006 
Big Muddy 9.42 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 9.24 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 9.07 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 8.83 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 8.60 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 8.33 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 8.05 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 7.90 2 Yr 24 Hr 11.1 15,900 15,911.1 0.006 
Big Muddy 7.74 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 7.57 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 7.30 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 7.07 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 6.87 2 Yr 24 Hr 11.1 15,900 15,911.1 0.006 
Big Muddy 6.59 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 6.26 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 6.02 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 5.84 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
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R05904

Two Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 5.60 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 5.36 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 5.34 2 Yr 24 Hr Route 13 Bridge (Westbound) - Murphysboro 
Big Muddy 5.33 2 Yr 24 Hr 11.1 15,900 15,911.1 0.006 
Big Muddy 5.33 2 Yr 24 Hr Route 13 Bridge (Eastbound) - Murphysboro 

Big Muddy 5.31 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 5.13 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 4.77 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 4.76 2 Yr 24 Hr Route 127 Bridge - Murphysboro 

Big Muddy 4.75 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 4.22 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 3.96 2 Yr 24 Hr 11.1 15,900 15,911.1 0.004 
Big Muddy 3.40 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 3.14 2 Yr 24 Hr 11.1 15,900 15,911.1 0.004 
Big Muddy 3.08 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 3.07 2 Yr 24 Hr 20th Street Bridge - Murphysboro 

Big Muddy 3.05 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 2.92 2 Yr 24 Hr 11.1 15,900 15,911.1 0.004 
Big Muddy 2.61 2 Yr 24 Hr 11.1 15,900 15,911.1 0.004 
Big Muddy 2.47 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 2.15 2 Yr 24 Hr 11.1 15,900 15,911.1 0.004 
Big Muddy 1.99 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 1.79 2 Yr 24 Hr 11.1 15,900 15,911.1 0.004 
Big Muddy 1.58 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 1.46 2 Yr 24 Hr 11.1 15,900 15,911.1 0.004 
Big Muddy 1.17 2 Yr 24 Hr 11.1 15,900 15,911.1 0.004 
Big Muddy 1.06 2 Yr 24 Hr 11.1 15,900 15,911.1 0.005 
Big Muddy 0.94 2 Yr 24 Hr 11.1 15,900 15,911.1 0.004 
Big Muddy 0.62 2 Yr 24 Hr 11.1 16,000 16,011.1 0.004 
Big Muddy 0.48 2 Yr 24 Hr 11.1 16,000 16,011.1 0.005 
Big Muddy 0.18 2 Yr 24 Hr 11.1 16,000 16,011.1 0.005 
Big Muddy 0.00 2 Yr 24 Hr 11.1 16,000 16,011.1 0.004 
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R05905

Five Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 53.44 5 Yr 24 Hr 0.0 13,200 13,200 0.005 
Big Muddy 53.23 5 Yr 24 Hr 0.0 13,200 13,200 0.005 
Big Muddy 53.04 5 Yr 24 Hr 0.0 13,200 13,200 0.005 
Big Muddy 52.82 5 Yr 24 Hr 0.0 13,200 13,200 0.005 
Big Muddy 52.56 5 Yr 24 Hr 0.0 13,200 13,200 0.005 
Big Muddy 52.40 5 Yr 24 Hr 0.0 13,200 13,200 0.006 
Big Muddy 52.04 5 Yr 24 Hr 0.0 13,200 13,200 0.006 
Big Muddy 51.89 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 
Big Muddy 51.49 5 Yr 24 Hr 11.1 13,200 13,211.1 0.005 
Big Muddy 51.21 5 Yr 24 Hr 11.1 13,200 13,211.1 0.005 
Big Muddy 51.12 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 
Big Muddy 51.11 5 Yr 24 Hr Railroad Bridge 

Big Muddy 51.09 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 

Big Muddy 51.03 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 

Big Muddy 50.77 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 

Big Muddy 50.54 5 Yr 24 Hr 11.1 13,200 13,211.1 0.005 

Big Muddy 50.15 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 

Big Muddy 49.86 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 

Big Muddy 49.62 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 

Big Muddy 49.45 5 Yr 24 Hr 11.1 13,200 13,211.1 0.005 

Big Muddy 49.28 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 
Big Muddy 48.95 5 Yr 24 Hr 11.1 13,200 13,211.1 0.005 
Big Muddy 48.55 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 
Big Muddy 48.04 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 
Big Muddy 47.59 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 
Big Muddy 47.27 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 
Big Muddy 46.90 5 Yr 24 Hr 11.1 13,200 13,211.1 0.005 
Big Muddy 46.84 5 Yr 24 Hr 11.1 13,200 13,211.1 0.005 
Big Muddy 46.54 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 
Big Muddy 46.17 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 
Big Muddy 46.16 5 Yr 24 Hr Route 148 Bridge 

Big Muddy 46.14 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 
Big Muddy 46.11 5 Yr 24 Hr 11.1 13,200 13,211.1 0.006 
Big Muddy 45.90 5 Yr 24 Hr 11.1 13,300 13,311.1 0.006 
Big Muddy 45.78 5 Yr 24 Hr 11.1 13,300 13,311.1 0.006 
Big Muddy 45.56 5 Yr 24 Hr 11.1 13,300 13,311.1 0.005 
Big Muddy 45.34 5 Yr 24 Hr 11.1 13,300 13,311.1 0.005 
Big Muddy 45.12 5 Yr 24 Hr 11.1 13,300 13,311.1 0.006 
Big Muddy 44.91 5 Yr 24 Hr 11.1 13,300 13,311.1 0.006 
Big Muddy 44.74 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 44.54 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 

Big Muddy 44.35 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 

Big Muddy 44.17 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 

Big Muddy 44.12 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 

Big Muddy 44.03 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 

Big Muddy 43.88 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 43.46 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 43.25 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
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R05906

Five Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 43.08 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 42.87 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 42.39 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 42.19 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 41.86 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 41.66 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 41.44 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 41.12 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 40.75 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 40.41 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 40.11 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 39.80 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 39.55 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 39.44 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 39.27 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 39.02 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 38.80 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 38.48 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 38.21 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 38.04 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 37.88 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 37.53 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 37.29 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 36.90 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 36.79 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 36.35 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 36.19 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 36.01 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 35.90 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 35.61 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 35.15 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 34.92 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 34.53 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 34.20 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 33.67 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 33.10 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 32.44 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 32.06 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 31.71 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 31.48 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 31.35 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 30.99 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 30.60 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 30.26 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 29.81 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 29.68 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 29.46 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 29.36 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
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R05907

Five Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 29.35 5 Yr 24 Hr Route 9/Route 184 Bridge 
Big Muddy 29.35 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 29.16 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 29.02 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 28.93 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 28.21 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 28.10 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 27.89 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 27.72 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 27.03 5 Yr 24 Hr 11.1 14,800 14,811.1 0.006 
Big Muddy 26.47 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 26.03 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 25.82 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 25.46 5 Yr 24 Hr 11.1 14,800 14,811.1 ·0.005 

Big Muddy 25.25 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 24.97 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 23.69 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 23.44 5 Yr 24 Hr 11.1 14,800 14,811.1 0.005 
Big Muddy 23.19 5 Yr 24 Hr 11.1 17,100 17,111.1 0.005 
Big Muddy 23.14 5 Yr 24 Hr 11.1 17,100 17,111.1 0.004 
Big Muddy 22.88 5 Yr 24 Hr 11.1 17,100 17,111.1 0.005 
Big Muddy 22.66 5 Yr 24 Hr 11.1 17,100 17,111.1 0.005 
Big Muddy 22.55 5 Yr 24 Hr 11.1 17,100 17,111.1 0.004 
Big Muddy 22.23 5 Yr 24 Hr 11.1 17,100 17,111.1 0.004 C 
Big Muddy 21.73 5 Yr 24 Hr 11.1 17,100 17,111.1 0.005 
Big Muddy 21.38 5 Yr 24 Hr 11.1 17,100 17,111.1 0.004 
Big Muddy 21.25 5 Yr 24 Hr 11.1 17,100 17,111.1 0.004 
Big Muddy 21.23 5 Yr 24 Hr North Reed Station Road Bridge 
Big Muddy 21.22 5 Yr 24 Hr 11.1 17,100 17,111.1 0.004 
Big Muddy 21.13 5 Yr 24 Hr 11.1 17,100 17,111.1 0.005 
Big Muddy 20.90 5 Yr 24 Hr 11.1 17,100 17,111.1 0.005 
Big Muddy 20.63 5 Yr 24 Hr 11.1 17,100 17,111.1 0.004 
Big Muddy 20.40 5 Yr 24 Hr 11.1 17,100 17,111.1 0.005 
Big Muddy 20.05 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 19.73 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 19.41 5 Yr 24 Hr 11.1 19,000 19,011.1 0.005 
Big Muddy 19.29 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 19.28 5 Yr 24 Hr Railroad Bridge 
Big Muddy 19.26 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 19.25 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 19.24 5 Yr 24 Hr Route 51 Bridge 
Big Muddy 19.22 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 19.17 5 Yr 24 Hr 11.1 19,000 19,011.1 0.005 
Big Muddy 18.64 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 18.37 5 Yr 24 Hr 11.1 19,000 19,011.1 0.005 
Big Muddy 18.04 5 Yr 24 Hr 11.1 19,000 19,011.1 0.005 
Big Muddy 17.67 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 17.52 5 Yr 24 Hr 11.1 19,000 19,011.1 0.005 
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R05908

Five Year 24 Hr Rain Eventing Williamson Only 

( Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (els) Flow (cfs) Elev. (ft) 
Big Muddy 17.44 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 17.09 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 16.56 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 16.46 5 Yr 24 Hr 11.1 19,000 19,011.1 0.005 
Big Muddy 16.02 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 15.85 5 Yr 24 Hr 11.1 19,000 19,011.1 0.005 
Big Muddy 15.60 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 15.35 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 15.06 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 14.90 5 Yr 24 Hr 11.1 19,000 19,011.1 0.005 
Big Muddy 14.64 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 14.42 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 14.25 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 14.03 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 13.81 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 13.61 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 13.45 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 13.20 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 12.94 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 12.59 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 12.34 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 12.25 5 Yr 24 Hr 11.1 19,000 19,011.1 0.005 
Big Muddy 11.99 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 11.57 5 Yr 24 Hr 11.1 19,000 19,011.1 0.004 
Big Muddy 11.32 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 11.02 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 10.71 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 10.42 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 10.15 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 9.93 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 9.63 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 9.42 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 9.24 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 9.07 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 8.83 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 8.60 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 8.33 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 8.05 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 7.90 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 7.74 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 7.57 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 7.30 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 7.07 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 6.87 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 6.59 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 6.26 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 6.02 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 5.84 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
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R05909

Five Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 5.60 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 5.36 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 5.34 5 Yr 24 Hr Route 13 Bridge (Westbound) - Murphysboro 

Big Muddy 5.33 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 5.33 5 Yr 24 Hr Route 13 Bridge (Eastbound) - Murphysboro 

Big Muddy 5.31 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 5.13 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 4.77 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 4.76 5 Yr 24 Hr Route 127 Bridge - Murphysboro 

Big Muddy 4.75 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 4.22 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 3.96 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 3.40 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 3.14 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 3.08 5 Yr 24 Hr 11.1 24,100 24,111.1 0.003 

Big Muddy 3.07 5 Yr 24 Hr 20th Street Bridge - Murphysboro 

Big Muddy 3.05 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 2.92 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 2.61 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 2.47 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 2.15 5 Yr 24 Hr 11.1 24,100 24,111.1 0.003 

Big Muddy 1.99 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 1.79 5 Yr 24 Hr 11.1 24,100 24,111.1 0.004 

Big Muddy 1.58 5 Yr 24 Hr 11.1 24,100 24,111.1 0.003 

Big Muddy 1.46 5 Yr 24 Hr 11.1 24,100 24,111.1 0.003 

Big Muddy 1.17 5 Yr 24 Hr 11.1 24,100 24,111.1 0.003 

Big Muddy 1.06 5 Yr 24 Hr 11.1 24,100 24,111.1 0.003 

Big Muddy 0.94 5 Yr 24 Hr 11.1 24,100 24,111.1 0.003 

Big Muddy 0.62 5 Yr 24 Hr 11.1 24,200 24,211.1 0.004 

Big Muddy 0.48 5 Yr 24 Hr 11.1 24,200 24,211.1 0.004 

Big Muddy 0.18 5 Yr 24 Hr 11.1 24,200 24,211.1 0.003 

Big Muddy 0.00 5 Yr 24 Hr 11.1 24,200 24,211.1 0.003 
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R05910

Ten Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 53.44 10 Yr 24 Hr 0.0 16,500 16,500 0.005 
Big Muddy 53.23 10 Yr 24 Hr 0.0 16,500 16,500 0.005 
Big Muddy 53.04 10 Yr 24 Hr 0.0 16,500 16,500 0.004 
Big Muddy 52.82 10 Yr 24 Hr 0.0 16,500 16,500 0.005 
Big Muddy 52.56 10 Yr 24 Hr 0.0 16,500 16,500 0.005 
Big Muddy 52.40 10 Yr 24 Hr 0.0 16,500 16,500 0.005 
Big Muddy 52.04 10 Yr 24 Hr 0.0 16,500 16,500 0.005 
Big Muddy 51.89 10 Yr 24 Hr 11.1 16,500 16,511.1 0.006 
Big Muddy 51.49 10 Yr 24 Hr 11.1 16,500 16,511.1 0.006 
Big Muddy 51.21 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 51.12 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 51.11 10 Yr 24 Hr Railroad Bridge 
Big Muddy 51.09 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 51.03 10 Yr 24 Hr 11.1 16,500 16,511.1 0.006 
Big Muddy 50.77 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 50.54 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 50.15 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 49.86 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 49.62 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 49.45 10 Yr 24 Hr 11.1 16,500 16,511.1 0.006 
Big Muddy 49.28 10 Yr 24 Hr 11.1 16,500 16,511.1 0.006 
Big Muddy 48.95 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 48.55 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 48.04 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 47.59 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 47.27 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 46.90 10 Yr 24 Hr 11.1 16,500 16,511.1 0.006 
Big Muddy 46.84 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 46.54 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 46.17 10 Yr 24 Hr 11.1 16,500 16,511.1 0.006 
Big Muddy 46.16 10 Yr 24 Hr Route 148 Bridge 
Big Muddy 46.14 10 Yr 24 Hr 11.1 16,500 16,511.1 0.006 
Big Muddy 46.11 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 45.90 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 45.78 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 45.56 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 45.34 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 45.12 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 44.91 10 Yr 24 Hr 11.1 16,500 16,511.1 0.005 
Big Muddy 44.74 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 
Big Muddy 44.54 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 
Big Muddy 44.35 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 
Big Muddy 44.17 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 
Big Muddy 44.12 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 
Big Muddy 44.03 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 
Big Muddy 43.88 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 
Big Muddy 43.46 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 
Big Muddy 43.25 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Page 11 



R05911

Ten Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (els) Flow (cfs) Elev. (ft) 

Big Muddy 43.08 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 42.87 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 42.39 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 42.19 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 41.86 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 41.66 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 41.44 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 41.12 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 40.75 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 40.41 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 40.11 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 39.80 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 39.55 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 39.44 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 39.27 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 39.02 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 38.80 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 38.48 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 38.21 lOYr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 38.04 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 37.88 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 37.53 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 37.29 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 36.90 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 
C 

Big Muddy 36.79 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 36.35 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 36.19 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 36.01 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 35.90 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 35.61 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 35.15 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 34.92 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 34.S3 lOYr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 34.20 lOYr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 33.67 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 33.10 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 32.44 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 32.06 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 31.71 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 31.48 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 31.35 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 30.99 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 30.60 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 30.26 lOYr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 29.81 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 29.68 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 

Big Muddy 29.46 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 

Big Muddy 29.36 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 
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R05912

Ten Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 29.35 10 Yr 24 Hr Route 9/Route 184 Bridge 
Big Muddy 29.35 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 
Big Muddy 29.16 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 
Big Muddy 29.02 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 
Big Muddy 28.93 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 
Big Muddy 28.21 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 
Big Muddy 28.10 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 
Big Muddy 27.89 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 
Big Muddy 27.72 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 
Big Muddy 27.03 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 
Big Muddy 26.47 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 
Big Muddy 26.03 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 
Big Muddy 25.82 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 
Big Muddy 25.46 10 Yr 24 Hr 11.1 18,400 18,411.1 0.006 
Big Muddy 25.25 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 
Big Muddy 24.97 10 Yr 24 Hr 11.1 18,400 18,411.1 0.005 
Big Muddy 23.69 10 Yr 24 Hr 11.1 18,400 18,411.1 0.004 
Big Muddy 23.44 10 Yr 24 Hr 11.1 18,400 18,411.1 0.004 
Big Muddy 23.19 10 Yr 24 Hr 11.1 21,200 21,211.1 0.004 
Big Muddy 23.14 10 Yr 24 Hr 11.1 21,200 21,211.1 0.004 
Big Muddy 22.88 10 Yr 24 Hr 11.1 21,200 21,211.1 0.005 
Big Muddy 22.66 10 Yr 24 Hr 11.1 21,200 21,211.1 0.005 
Big Muddy 22.55 10 Yr 24 Hr 11.1 21,200 21,211.1 0.004 
Big Muddy 22.23 10 Yr 24 Hr 11.1 21,200 21,211.1 0.004 
Big Muddy 21.73 10 Yr 24 Hr 11.1 21,200 21,211.1 0.004 
Big Muddy 21.38 10 Yr 24 Hr 11.1 21,200 21,211.1 0.004 
Big Muddy 21.25 10 Yr 24 Hr 11.1 21,200 21,211.1 0.004 
Big Muddy 21.23 10 Yr 24 Hr North Reed Station Road Bridge 
Big Muddy 21.22 10 Yr 24 Hr 11.1 21,200 21,211.1 0.004 
Big Muddy 21.13 10 Yr 24 Hr 11.1 21,200 21,211.1 0.004 
Big Muddy 20.90 10 Yr 24 Hr 11.1 21,200 21,211.1 0.004 
Big Muddy 20.63 lOYr 24 Hr 11.1 21,200 21,211.1 0.004 
Big Muddy 20.40 10 Yr 24 Hr 11.1 21,200 21,211.1 0.004 
Big Muddy 20.05 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 
Big Muddy 19.73 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 
Big Muddy 19.41 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 
Big Muddy 19.29 10 Yr 24 Hr 11.1 23,500 23,511.1 0.005 
Big Muddy 19.28 10 Yr 24 Hr Railroad Bridge 

Big Muddy 19.26 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 
Big Muddy 19.25 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 
Big Muddy 19.24 lOYr 24 Hr Route 51 Bridge 

Big Muddy 19.22 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 
Big Muddy 19.17 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 
Big Muddy 18.64 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 
Big Muddy 18.37 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 
Big Muddy 18.04 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 
Big Muddy 17.67 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 
Big Muddy 17.52 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 
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R05913

Ten Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (els) Elev. (ft) 

Big Muddy 17.44 l0Yr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 17.09 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 16.56 l0Yr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 16.46 l0Yr 24 Hr 11.1 23,500 23,511.1 0.005 

Big Muddy 16.02 l0Yr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 15.85 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 15.60 lOYr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 15.35 lOYr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 15.06 lOYr 24 Hr 11.1 23,500 23,511.1 0.005 

Big Muddy 14.90 l0Yr 24 Hr 11.1 23,500 23,511.1 0.003 

Big Muddy 14.64 lOYr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 14.42 l0Yr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 14.25 lOYr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 14.03 l0Yr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 13.81 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 13.61 10 Yr 24 Hr 11.1 23,500 23,511.1 0.003 

Big Muddy 13.45 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 13.20 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 12.94 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 12.59 10 Yr 24 Hr 11.1 23,500 23,511.1 0.003 

Big Muddy 12.34 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 12.25 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 11.99 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 

Big Muddy 11.57 10 Yr 24 Hr 11.1 23,500 23,511.1 0.004 C 
Big Muddy 11.32 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 

Big Muddy 11.02 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 10.71 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 10.42 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 

Big Muddy 10.15 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 9.93 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 9.63 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 9.42 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 9.24 lOYr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 9.07 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 

Big Muddy 8.83 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 8.60 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 

Big Muddy 8.33 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 8.05 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 7.90 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 

Big Muddy 7.74 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 7.57 l0Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 7.30 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 7.07 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 6.87 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 6.59 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 6.26 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 6.02 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 

Big Muddy 5.84 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 
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R05914

Ten Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 5.60 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 
Big Muddy 5.36 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 
Big Muddy 5.34 10 Yr 24 Hr Route 13 Bridge (Westbound) - Murphysboro 

Big Muddy 5.33 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 
Big Muddy 5.33 10 Yr 24 Hr Route 13 Bridge (Eastbound) - Murphysboro 

Big Muddy 5.31 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 5.13 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 
Big Muddy 4.77 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 4.76 10 Yr 24 Hr Route 127 Bridge - Murphysboro 

Big Muddy 4.75 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 4.22 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 3.96 10 Yr 24 Hr 11.1 29,800 29,811.1 0.004 
Big Muddy 3.40 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 3.14 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 3.08 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 3.07 10 Yr 24 Hr 20th Street Bridge - Murphysboro 

Big Muddy 3.05 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 2.92 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 2.61 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 2.47 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 2.15 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 1.99 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 1.79 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 1.58 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 1.46 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 1.17 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 1.06 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 0.94 10 Yr 24 Hr 11.1 29,800 29,811.1 0.003 
Big Muddy 0.62 10 Yr 24 Hr 11.1 29,900 29,911.1 0.003 
Big Muddy 0.48 10 Yr 24 Hr 11.1 29,900 29,911.1 0.003 
Big Muddy 0.18 10 Yr 24 Hr 11.1 29,900 29,911.1 0.003 
Big Muddy 0.00 10 Yr 24 Hr 11.1 29,900 29,911.1 0.003 
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R05915

Twenty Five Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 53.44 25 Yr 24 Hr 0.0 20,700 20,700 0.003 

Big Muddy 53.23 25 Yr 24 Hr 0.0 20,700 20,700 0.004 
Big Muddy 53.04 25 Yr 24 Hr 0.0 20,700 20,700 0.003 
Big Muddy 52.82 25 Yr 24 Hr 0.0 20,700 20,700 0.004 
Big Muddy 52.56 25 Yr 24 Hr 0.0 20,700 20,700 0.004 
Big Muddy 52.40 25 Yr 24 Hr 0.0 20,700 20,700 0.004 
Big Muddy 52.04 25 Yr 24 Hr 0.0 20,700 20,700 0.004 
Big Muddy 51.89 25 Yr 24 Hr 11.1 20,700 20,711.1 0.003 
Big Muddy 51.49 25 Yr 24 Hr 11.1 20,700 20,711.1 0.003 
Big Muddy 51.21 25 Yr 24 Hr 11.1 20,700 20,711.1 0.003 
Big Muddy 51.12 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 51.11 25 Yr 24 Hr Railroad Bridge 

Big Muddy 51.09 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 51.03 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 

Big Muddy 50.77 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 

Big Muddy 50.54 25 Yr 24 Hr 11.1 20,700 20,711.1 0.003 

Big Muddy 50.15 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 

Big Muddy 49.86 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 

Big Muddy 49.62 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 

Big Muddy 49.45 25 Yr 24 Hr 11.1 20,700 20,711.1 0.003 

Big Muddy 49.28 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 48.95 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 48.55 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 48.04 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 47.59 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 47.27 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 46.90 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 46.84 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 46.54 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 46.17 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 46.16 25 Yr 24 Hr Route 148 Bridge 

Big Muddy 46.14 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 46.11 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 45.90 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 45.78 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 45.56 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 45.34 25 Yr 24 Hr 11.1 20,700 20,711.1 0.003 
Big Muddy 45.12 25 Yr 24 Hr 11.1 20,700 20,711.1 0.004 
Big Muddy 44.91 25 Yr 24 Hr 11.1 20,700 20,711.1 0.003 
Big Muddy 44.74 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

Big Muddy 44.54 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

Big Muddy 44.35 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

Big Muddy 44.17 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

Big Muddy 44.12 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

Big Muddy 44.03 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

Big Muddy 43.88 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 43.46 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 43.25 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
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R05916

Twenty Five Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 43.08 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 42.87 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 42.39 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 42.19 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 41.86 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 41.66 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 41.44 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 41.12 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 40.75 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 40.41 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 40.11 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 39.80 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 39.55 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 39.44 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 39.27 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 39.02 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 38.80 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 38.48 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 38.21 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 38.04 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 37.88 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 37.53 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 37.29 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 36.90 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 36.79 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 36.35 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 36.19 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 36.01 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 35.90 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 35.61 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 35.15 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 34.92 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 34.53 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 34.20 25 Yr 24 Hr 11.1 23,100 23,111.1 0.003 
Big Muddy 33.67 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 33.10 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 32.44 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 32.06 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 31.71 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 31.48 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 31.35 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 30.99 25 Yr 24 Hr 11.1 23,100 23,111.1 0.003 
Big Muddy 30.60 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 30.26 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 29.81 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

l 
Big Muddy 29.68 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 29.46 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
Big Muddy 29.36 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 
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R05917

Twenty Five Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
( 

Big Muddy 29.35 25 Yr 24 Hr Route 9/Route 184 Bridge 

Big Muddy 29.35 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

Big Muddy 29.16 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

Big Muddy 29.02 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

Big Muddy 28.93 25 Yr 24 Hr 11.1 23,100 23,111.1 0.003 

Big Muddy 28.21 25 Yr 24 Hr 11.1 23,100 23,111.1 0.003 

Big Muddy 28.10 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

Big Muddy 27.89 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

Big Muddy 27.72 25 Yr 24 Hr 11.1 23,100 23,111.1 0.003 

Big Muddy 27.03 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

Big Muddy 26.47 25 Yr 24 Hr 11.l 23,100 23,111.1 0.003 

Big Muddy 26.03 25 Yr 24 Hr 11.1 23,100 23,111.1 0.003 

Big Muddy 25.82 25 Yr 24 Hr 11.1 23,100 23,111.1 0.003 

Big Muddy 25.46 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

Big Muddy 25.25 25 Yr 24 Hr 11.1 23,100 23,111.1 0.003 

Big Muddy 24.97 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

Big Muddy 23.69 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

Big Muddy 23.44 25 Yr 24 Hr 11.1 23,100 23,111.1 0.004 

Big Muddy 23.19 25 Yr 24 Hr 11.1 26,400 26,411.1 0.004 

Big Muddy 23.14 25 Yr 24 Hr 11.1 26,400 26,411.1 0.004 

Big Muddy 22.88 25 Yr 24 Hr 11.1 26,400 26,411.1 0.003 

Big Muddy 22.66 25 Yr 24 Hr 11.1 26,400 26,411.1 0.004 

Big Muddy 22.55 25 Yr 24 Hr 11.1 26,400 26,411.1 0.003 

Big Muddy 22.23 25 Yr 24 Hr 11.1 26,400 26,411.1 0.004 

Big Muddy 21.73 25 Yr 24 Hr 11.1 26,400 26,411.1 0.003 

Big Muddy 21.38 25 Yr 24 Hr 11.1 26,400 26,411.1 0.004 

Big Muddy 21.25 25 Yr 24 Hr 11.1 26,400 26,411.1 0.003 

Big Muddy 21.23 25 Yr 24 Hr North Reed Station Road Bridge 

Big Muddy 21.22 25 Yr 24 Hr 11.1 26,400 26,411.1 0.004 

Big Muddy 21.13 25 Yr 24 Hr 11.1 26,400 26,411.1 0.004 

Big Muddy 20.90 25 Yr 24 Hr 11.1 26,400 26,411.1 0.004 

Big Muddy 20.63 25 Yr 24 Hr 11.1 26,400 26,411.1 0.004 

Big Muddy 20.40 25 Yr 24 Hr 11.1 26,400 26,411.1 0.004 

Big Muddy 20.05 25 Yr 24 Hr 11.1 29,200 29,211.1 0.004 

Big Muddy 19.73 25 Yr 24 Hr 11.1 29,200 29,211.1 0.004 

Big Muddy 19.41 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 

Big Muddy 19.29 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 

Big Muddy 19.28 25 Yr 24 Hr Railroad Bridge 

Big Muddy 19.26 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 

Big Muddy 19.25 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 

Big Muddy 19.24 25 Yr 24 Hr Route 51 Bridge 

Big Muddy 19.22 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 

Big Muddy 19.17 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 

Big Muddy 18.64 25 Yr 24 Hr 11.1 29,200 29,211.1 0.004 

Big Muddy 18.37 25 Yr 24 Hr 11.1 29,200 29,211.1 0.004 

Big Muddy 18.04 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 

Big Muddy 17.67 25 Yr 24 Hr 11.1 29,200 29,211.1 0.004 

Big Muddy 17.52 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
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R05918

Twenty Five Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (els) Event Flow (els) Flow (els) Elev. (ft) 
Big Muddy 17.44 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 17.09 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 16.56 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 16.46 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 16.02 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 15.85 25 Yr 24 Hr 11.1 29,200 29,211.1 0.004 
Big Muddy 15.60 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 15.35 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 15.06 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 14.90 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 14.64 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 14.42 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 14.25 25 Yr 24 Hr 11.1 29,200 29,211.1 0.004 
Big Muddy 14.03 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 13.81 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 13.61 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 13.45 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 13.20 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 12.94 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 12.59 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 12.34 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 12.25 25 Yr 24 Hr 11.1 29,200 29,211.1 0.004 
Big Muddy 11.99 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 11.57 25 Yr 24 Hr 11.1 29,200 29,211.1 0.003 
Big Muddy 11.32 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 11.02 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 10.71 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 10.42 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 10.15 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 9.93 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 9.63 25 Yr 24 Hr 11.1 37,000 37,011.1 0.004 
Big Muddy 9.42 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 9.24 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 9.07 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 8.83 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 8.60 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 8.33 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 8.05 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 7.90 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 7.74 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 7.57 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 7.30 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 7.07 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 6.87 25 Yr 24 Hr 11.1 37,000 37,011.1 0.004 
Big Muddy 6.59 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 6.26 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 6.02 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
Big Muddy 5.84 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 
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R05919

Twenty Five Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. {ft) 
Big Muddy 5.60 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 5.36 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 5.34 25 Yr 24 Hr Route 13 Bridge (Westbound) - Murphysboro 

Big Muddy 5.33 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 5.33 25 Yr 24 Hr Route 13 Bridge (Eastbound) - Murphysboro 

Big Muddy 5.31 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 5.13 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 4.77 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 4.76 25 Yr 24 Hr Route 127 Bridge - Murphysboro 

Big Muddy 4.75 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 4.22 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 3.96 25 Yr 24 Hr 11.1 37,000 37,011.1 0.002 

Big Muddy 3.40 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 3.14 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 3.08 25 Yr 24 Hr 11.1 37,000 37,011.1 0.002 

Big Muddy 3.07 25 Yr 24 Hr 20th Street Bridge - Murphysboro 

Big Muddy 3.05 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 2.92 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 2.61 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 2.47 25 Yr 24 Hr 11.1 37,000 37,011.1 0.002 

Big Muddy 2.15 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 1.99 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 1.79 25 Yr 24 Hr 11.1 37,000 37,011.1 0.002 

Big Muddy 1.58 25 Yr 24 Hr 11.1 37,000 37,011.1 0.002 

Big Muddy 1.46 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 1.17 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 1.06 25 Yr 24 Hr 11.1 37,000 37,011.1 0.003 

Big Muddy 0.94 25 Yr 24 Hr 11.1 37,000 37,011.1 0.002 

Big Muddy 0.62 25 Yr 24 Hr 11.1 37,100 37,111.1 0.003 

Big Muddy 0.48 25 Yr 24 Hr 11.1 37,100 37,111.1 0.003 

Big Muddy 0.18 25 Yr 24 Hr 11.1 37,100 37,111.1 0.003 

Big Muddy 0.00 25 Yr 24 Hr 11.1 37,100 37,111.1 0.003 
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R05920

Fifty Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 53.44 SO Yr 24 Hr 0.0 24,100 24,100 0.002 
Big Muddy 53.23 SO Yr 24 Hr 0.0 24,100 24,100 0.001 
Big Muddy 53.04 SO Yr 24 Hr 0.0 24,100 24,100 0.002 
Big Muddy 52.82 SO Yr 24 Hr 0.0 24,100 24,100 0.001 
Big Muddy 52.56 SO Yr 24 Hr 0.0 24,100 24,100 0.001 
Big Muddy 52.40 50 Yr 24 Hr 0.0 24,100 24,100 0.001 
Big Muddy 52.04 50 Yr 24 Hr 0.0 24,100 24,100 0.002 
Big Muddy 51.89 50 Yr 24 Hr 11.1 24,100 24,111.1 0.001 
Big Muddy 51.49 50 Yr 24 Hr 11.1 24,100 24,111.1 0.002 
Big Muddy 51.21 so Yr 24 Hr 11.1 24,100 24,111.1 0.002 
Big Muddy 51.12 50 Yr 24 Hr 11.1 24,100 24,111.1 0.002 
Big Muddy 51.11 SO Yr 24 Hr Railroad Bridge 
Big Muddy 51.09 50 Yr 24 Hr 11.1 24,100 24,111.1 0.001 
Big Muddy 51.03 50 Yr 24 Hr 11.1 24,100 24,111.1 0.001 
Big Muddy 50.77 50 Yr 24 Hr 11.1 24,100 24,111.1 0.002 
Big Muddy 50.54 50 Yr 24 Hr 11.1 24,100 24,111.1 0.002 
Big Muddy 50.15 50 Yr 24 Hr 11.1 24,100 24,111.1 0.001 
Big Muddy 49.86 50 Yr 24 Hr 11.1 24,100 24,111.1 0.001 
Big Muddy 49.62 50 Yr 24 Hr 11.1 24,100 24,111.1 0.001 
Big Muddy 49.45 50 Yr 24 Hr 11.1 24,100 24,111.1 0.006 
Big Muddy 49.28 50 Yr 24 Hr 11.1 24,100 24,111.1 0.003 
Big Muddy 48.95 50 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 48.55 50 Yr 24 Hr 11.1 24,100 24,111.1 0.003 
Big Muddy 48.04 50 Yr 24 Hr 11.1 24,100 24,111.1 0.003 
Big Muddy 47.59 50 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 47.27 SO Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 46.90 50 Yr 24 Hr 11.1 24,100 24,111.1 0.003 
Big Muddy 46.84 50 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 46.54 SO Yr 24 Hr 11.1 24,100 24,111.1 0.003 
Big Muddy 46.17 SO Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 46.16 SO Yr 24 Hr Route 148 Bridge 
Big Muddy 46.14 SO Yr 24 Hr 11.1 24,100 24,111.1 0.003 
Big Muddy 46.11 50 Yr 24 Hr 11.1 24,100 24,111.1 0.003 
Big Muddy 45.90 50 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 45.78 50 Yr 24 Hr 11.1 24,100 24,111.1 0.003 
Big Muddy 45.56 50 Yr 24 Hr 11.1 24,100 24,111.1 0.003 
Big Muddy 45.34 50 Yr 24 Hr 11.1 24,100 24,111.1 0.003 
Big Muddy 45.12 50 Yr 24 Hr 11.1 24,100 24,111.1 0.004 
Big Muddy 44.91 50 Yr 24 Hr 11.1 24,100 24,111.1 0.003 
Big Muddy 44.74 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 44.54 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 44.35 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 
Big Muddy 44.17 SO Yr 24 Hr 11.1 26,800 26,811.1 0.004 
Big Muddy 44.12 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 44.03 SO Yr 24 Hr 11.1 26,800 26,811.1 0.004 
Big Muddy 43.88 SO Yr 24 Hr 11.1 26,800 26,811.1 0.004 
Big Muddy 43.46 SO Yr 24 Hr 11.1 26,800 26,811.1 0.004 
Big Muddy 43.25 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
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R05921

Fifty Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (els) Event Flow (els) Flow (cfs) Elev. (ft) 

Big Muddy 43.08 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 
Big Muddy 42.87 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 42.39 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 42.19 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

Big Muddy 41.86 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 41.66 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 41.44 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 41.12 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

Big Muddy 40.75 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

Big Muddy 40.41 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

Big Muddy 40.11 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 39.80 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 39.55 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

Big Muddy 39.44 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

Big Muddy 39.27 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

Big Muddy 39.02 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 38.80 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 38.48 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 
Big Muddy 38.21 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 
Big Muddy 38.04 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 37.88 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 37.53 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 37.29 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

Big Muddy 36.90 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

Big Muddy 36.79 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 36.35 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 36.19 50Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 36.01 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 35.90 50Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 35.61 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

Big Muddy 35.15 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

Big Muddy 34.92 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

Big Muddy 34.53 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 34.20 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

Big Muddy 33.67 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 33.10 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 32.44 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

Big Muddy 32.06 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 31.71 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 31.48 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 31.35 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 
Big Muddy 30.99 50Yr 24 Hr 11.1 26,800 26,811.1 0.004 
Big Muddy 30.60 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

Big Muddy 30.26 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 29.81 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 29.68 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 

Big Muddy 29.46 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

Big Muddy 29.36 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 
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R05922

Fifty Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (els) Event Flow (els) Flow (els) Elev. (ft) 
Big Muddy 29.35 50 Yr 24 Hr Route 9/Route 184 Bridge 
Big Muddy 29.35 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 
Big Muddy 29.16 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 29.02 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 28.93 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 
Big Muddy 28.21 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 28.10 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 27.89 50 Yr 24 Hr 11.1 26,800 26,811.1 0.004 
Big Muddy 27.72 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 27.03 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 26.47 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 26.03 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 25.82 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 25.46 50Yr 24 Hr 11.1 26,800 26,811.1 0.004 
Big Muddy 25.25 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 24.97 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 23.69 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 
Big Muddy 23.44 50 Yr 24 Hr 11.1 26,800 26,811.1 0.003 

· Big Muddy 23.19 50 Yr 24 Hr 11.1 30,500 30,511.1 0.003 
Big Muddy 23.14 50 Yr 24 Hr 11.1 30,500 30,511.1 0.004 
Big Muddy 22.88 50 Yr 24 Hr 11.1 30,500 30,511.1 0.003 
Big Muddy 22.66 50 Yr 24 Hr 11.1 30,500 30,511.1 0.003 
Big Muddy 22.55 50 Yr 24 Hr 11.1 30,500 30,511.1 0.003 
Big Muddy 22.23 50 Yr 24 Hr 11.1 30,500 30,511.1 0.003 
Big Muddy 21.73 50Yr 24 Hr 11.1 30,500 30,511.1 0.003 
Big Muddy 21.38 50 Yr 24 Hr 11.1 30,500 30,511.1 0.003 
Big Muddy 21.25 50 Yr 24 Hr 11.1 30,500 30,511.1 0.003 
Big Muddy 21.23 50 Yr 24 Hr North Reed Station Road Bridge 
Big Muddy 21.22 50 Yr 24 Hr 11.1 30,500 30,511.1 0.003 
Big Muddy 21.13 50 Yr 24 Hr 11.1 30,500 30,511.1 0.003 
Big Muddy 20.90 50 Yr 24 Hr 11.1 30,500 30,511.1 0.003 
Big Muddy 20.63 50 Yr 24 Hr 11.1 30,500 30,511.1 0.003 
Big Muddy 20.40 50 Yr 24 Hr 11.1 30,500 30,511.1 0.004 
Big Muddy 20.05 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 19.73 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 19.41 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 19.29 50Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 19.28 50 Yr 24 Hr Railroad Bridge 
Big Muddy 19.26 50 Yr 24 Hr 11.1 33,700 33,711.1 0.004 
Big Muddy 19.25 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 19.24 50 Yr 24 Hr Route 51 Bridge 
Big Muddy 19.22 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 19.17 50 Yr 24 Hr 11.1 33,700 33,711.1 0.004 
Big Muddy 18.64 50 Yr 24 Hr 11.1 33,700 33,711.1 0.004 
Big Muddy 18.37 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 18.04 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 17.67 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 17.52 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
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R05923

Fifty Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 17.44 SO Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 17.09 SO Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 16.56 SO Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 16.46 50 Yr 24 Hr 11.1 33,700 33,711.1 0.004 
Big Muddy 16.02 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 15.85 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 15.60 50 Yr 24 Hr 11.1 33,700 33,711.1 0.004 
Big Muddy 15.35 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 15.06 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 14.90 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 14.64 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 14.42 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 14.25 50Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 14.03 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 13.81 50Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 13.61 50Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 13.45 50Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 13.20 50Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 12.94 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 12.59 50Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 12.34 50Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 12.25 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 11.99 50 Yr 24 Hr 11.1 33,700 33,711.1 0.003 
Big Muddy 11.57 50Yr 24 Hr 11.1 33,700 33,711.1 0.002 
Big Muddy 11.32 50Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 11.02 50Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 10.71 50Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 10.42 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 10.15 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 9.93 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 9.63 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 9.42 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 9.24 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 9.07 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 8.83 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 8.60 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 8.33 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 8.05 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 7.90 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 7.74 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 7.57 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 7.30 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 7.07 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 6.87 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 6.59 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 6.26 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 6.02 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 5.84 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
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R05924

Fifty Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 5.60 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 5.36 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 5.34 50 Yr 24 Hr Route 13 Bridge (Westbound) - Murphysboro 
Big Muddy 5.33 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 5.33 50 Yr 24 Hr Route 13 Bridge (Eastbound) - Murphysboro 
Big Muddy 5.31 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 5.13 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 4.77 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 4.76 50 Yr 24 Hr Route 127 Bridge - Murphysboro 
Big Muddy 4.75 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 4.22 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 3.96 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 3.40 50 Yr 24 Hr 11.1 42,700 42,711.1 0.002 
Big Muddy 3.14 50 Yr 24 Hr 11.1 42,700 42,711.1 0.002 
Big Muddy 3.08 50 Yr 24 Hr 11.1 42,700 42,711.1 0.002 
Big Muddy 3.07 50 Yr 24 Hr 20th Street Bridge - Murphysboro 
Big Muddy 3.05 50 Yr 24 Hr 11.1 42,700 42,711.1 0.002 
Big Muddy 2.92 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 2.61 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 2.47 50 Yr 24 Hr 11.1 42,700 42,711.1 0.002 
Big Muddy 2.15 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 1.99 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 1.79 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 1.58 50 Yr 24 Hr 11.1 42,700 42,711.1 0.002 
Big Muddy 1.46 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 1.17 50 Yr 24 Hr 11.1 42,700 42,711.1 0.003 
Big Muddy 1.06 50 Yr 24 Hr 11.1 42,700 42,711.1 0.002 
Big Muddy 0.94 50 Yr 24 Hr 11.1 42,700 42,711.1 0.002 
Big Muddy 0.62 50 Yr 24 Hr 11.1 42,800 42,811.1 0.003 
Big Muddy 0.48 50 Yr 24 Hr 11.1 42,800 42,811.1 0.002 
Big Muddy 0.18 50 Yr 24 Hr 11.1 42,800 42,811.1 0.002 
Big Muddy 0.00 50 Yr 24 Hr 11.1 42,800 42,811.1 0.002 
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R05925

One Hundred Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 53.44 100 Yr 24 Hr 0.0 27,200 27,200 0.003 
Big Muddy 53.23 100 Yr 24 Hr 0.0 27,200 27,200 0.004 
Big Muddy 53.04 100 Yr 24 Hr 0.0 27,200 27,200 0.003 
Big Muddy 52.82 100 Yr 24 Hr 0.0 27,200 27,200 0.003 
Big Muddy 52.56 100 Yr 24 Hr 0.0 27,200 27,200 0.003 
Big Muddy 52.40 100 Yr 24 Hr 0.0 27,200 27,200 0.003 
Big Muddy 52.04 100 Yr 24 Hr 0.0 27,200 27,200 0.003 
Big Muddy 51.89 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 51.49 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 51.21 100 Yr 24 Hr 11.1 27,200 27,211.1 0.004 
Big Muddy 51.12 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 51.11 100 Yr 24 Hr Railroad Bridge 
Big Muddy 51.09 100 Yr 24 Hr 11.1 27,200 27,211.1 0.004 
Big Muddy 51.03 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 50.77 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 50.54 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 50.15 100 Yr 24 Hr 11.1 27,200 27,211.1 0.004 
Big Muddy 49.86 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 49.62 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 49.45 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 49.28 100 Yr 24 Hr 11.1 27,200 27,211.1 0.004 
Big Muddy 48.95 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 48.55 100 Yr 24 Hr 11.1 27,200 27,211.1 0.004 
Big Muddy 48.04 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 47.59 100 Yr 24 Hr 11.1 27,200 27,211.1 0.004 
Big Muddy 47.27 100 Yr 24 Hr 11.1 27,200 27,211.1 0.004 
Big Muddy 46.90 100 Yr 24 Hr 11.1 27,200 27,211.1 0.004 
Big Muddy 46.84 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 46.54 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 46.17 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 46.16 100 Yr 24 Hr Route 148 Bridge 
Big Muddy 46.14 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 46.11 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 45.90 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 45.78 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 45.56 100 Yr 24 Hr 11.1 27,200 27,211.1 0.004 
Big Muddy 45.34 100 Yr 24 Hr 11.1 27,200 27,211.1 0.004 
Big Muddy 45.12 100 Yr 24 Hr 11.1 27,200 27,211.1 0.003 
Big Muddy 44.91 100 Yr 24 Hr 11.1 27,200 27,211.1 0.004 
Big Muddy 44.74 100 Yr 24 Hr 11.1 30,300 30,311.1 0.004 
Big Muddy 44.54 100 Yr 24 Hr 11.1 30,300 30,311.1 0.004 
Big Muddy 44.35 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 44.17 100 Yr 24 Hr 11.1 30,300 30,311.1 0.004 
Big Muddy 44.12 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 44.03 100 Yr 24 Hr 11.1 30,300 30,311.1 0.004 
Big Muddy 43.88 100 Yr 24 Hr 11.1 30,300 30,311.1 0.004 
Big Muddy 43.46 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 43.25 100 Yr 24 Hr 11.1 30,300 30,311.1 0.004 
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R05926

One Hundred Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 43.08 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 42.87 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 42.39 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 42.19 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 41.86 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 41.66 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 41.44 100 Yr 24 Hr 11.1 30,300 30,311.1 0.004 
Big Muddy 41.12 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 40.75 100 Yr 24 Hr 11.1 30,300 30,311.1 0.004 
Big Muddy 40.41 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 40.11 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 39.80 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 39.55 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 39.44 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 39.27 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 39.02 100 Yr 24 Hr 11.1 30,300 30,311.1 0.004 
Big Muddy 38.80 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 38.48 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 38.21 100 Yr 24 Hr 11.1 30,300 30,311.1 0.004 
Big Muddy 38.04 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 37.88 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 37.53 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 37.29 100 Yr 24 Hr 11.1 30,300 30,311.1 0.004 
Big Muddy 36.90 100 Yr 24 Hr 11.1 30,300 30,311.1 0.004 
Big Muddy 36.79 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 36.35 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 36.19 100 Yr 24 Hr 11.1 30,300 30,311.1 0.004 
Big Muddy 36.01 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 35.90 100 Yr 24 Hr 11.1 30,300 30,311.1 0.004 
Big Muddy 35.61 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 35.15 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 34.92 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 34.53 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 34.20 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 33.67 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 33.10 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 32.44 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 32.06 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 31.71 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 31.48 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 31.35 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 30.99 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 30.60 100 Yr 24 Hr 11.1 30,300 30,311.1 0.004 
Big Muddy 30.26 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 29.81 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 29.68 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 29.46 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
Big Muddy 29.36 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 
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R05927

One Hundred Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 29.35 100 Yr 24 Hr Route 9/Route 184 Bridge 

Big Muddy 29.35 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 

Big Muddy 29.16 100 Yr 24 Hr 11.1 30,300 30,311.1 0.004 

Big Muddy 29.02 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 

Big Muddy 28.93 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 

Big Muddy 28.21 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 

Big Muddy 28.10 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 

Big Muddy 27.89 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 

Big Muddy 27.72 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 

Big Muddy 27.03 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 

Big Muddy 26.47 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 

Big Muddy 26.03 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 

Big Muddy 25.82 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 

Big Muddy 25.46 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 

Big Muddy 25.25 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 

Big Muddy 24.97 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 

Big Muddy 23.69 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 

Big Muddy 23.44 100 Yr 24 Hr 11.1 30,300 30,311.1 0.003 

Big Muddy 23.19 100 Yr 24 Hr 11.1 34,400 34,411.1 0.003 

Big Muddy 23.14 100 Yr 24 Hr 11.1 34,400 34,411.1 0.003 

Big Muddy 22.88 100 Yr 24 Hr 11.1 34,400 34,411.1 0.003 

Big Muddy 22.66 100 Yr 24 Hr 11.1 34,400 34,411.1 0.004 

Big Muddy 22.55 100 Yr 24 Hr 11.1 34,400 34,411.1 0.004 

Big Muddy 22.23 100 Yr 24 Hr 11.1 34,400 34,411.1 0.003 

Big Muddy 21.73 100 Yr 24 Hr 11.1 34,400 34,411.1 0.003 

Big Muddy 21.38 100 Yr 24 Hr 11.1 34,400 34,411.1 0.003 

Big Muddy 21.25 100 Yr 24 Hr 11.1 34,400 34,411.1 0.004 

Big Muddy 21.23 100 Yr 24 Hr North Reed Station Road Bridge 

Big Muddy 21.22 100 Yr 24 Hr 11.1 34,400 34,411.1 0.003 

Big Muddy 21.13 100 Yr 24 Hr 11.1 34,400 34,411.1 0.004 

Big Muddy 20.90 100 Yr 24 Hr 11.1 34,400 34,411.1 0.003 

Big Muddy 20.63 100 Yr 24 Hr 11.1 34,400 34,411.1 0.003 

Big Muddy 20.40 100 Yr 24 Hr 11.1 34,400 34,411.1 0.003 

Big Muddy 20.05 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 

Big Muddy 19.73 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 

Big Muddy 19.41 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 

Big Muddy 19.29 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 

Big Muddy 19.28 100 Yr 24 Hr Railroad Bridge 

Big Muddy 19.26 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 

Big Muddy 19.25 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 

Big Muddy 19.24 100 Yr 24 Hr Route 51 Bridge 

Big Muddy 19.22 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 

Big Muddy 19.17 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 

Big Muddy 18.64 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 

Big Muddy 18.37 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 

Big Muddy 18.04 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 

Big Muddy 17.67 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 

Big Muddy 17.52 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 

Page 28 



R05928

One Hundred Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 17.44 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 17.09 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 16.56 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 16.46 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 16.02 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 15.85 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 15.60 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 15.35 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 15.06 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 14.90 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 14.64 100 Yr 24 Hr 11.1 38,000 38,011.1 0.002 
Big Muddy 14.42 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 14.25 100 Yr 24 Hr 11.1 38,000 38,011.1 0.002 
Big Muddy 14.03 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 13.81 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 13.61 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 13.45 100 Yr 24 Hr 11.1 38,000 38,011.1 0.002 
Big Muddy 13.20 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 12.94 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 12.59 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 12.34 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 12.25 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 11.99 100 Yr 24 Hr 11.1 38,000 38,011.1 0.003 
Big Muddy 11.57 100 Yr 24 Hr 11.1 38,000 38,011.1 0.002 
Big Muddy 11.32 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 11.02 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 10.71 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 10.42 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 10.15 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 9.93 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 
Big Muddy 9.63 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 9.42 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 9.24 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 
Big Muddy 9.07 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 8.83 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 
Big Muddy 8.60 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 8.33 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 
Big Muddy 8.05 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 7.90 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 7.74 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 7.57 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 
Big Muddy 7.30 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 7.07 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 
Big Muddy 6.87 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 6.59 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 6.26 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 6.02 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 5.84 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
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R05929

One Hundred Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (els) Flow (cfs) Elev. (ft) 

Big Muddy 5.60 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 5.36 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 5.34 100 Yr 24 Hr Route 13 Bridge (Westbound) - Murphysboro 

Big Muddy 5.33 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 5.33 100 Yr 24 Hr Route 13 Bridge (Eastbound) - Murphysboro 

Big Muddy 5.31 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 5.13 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 
Big Muddy 4.77 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 4.76 100 Yr 24 Hr Route 127 Bridge - Murphysboro 
Big Muddy 4.75 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 
Big Muddy 4.22 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 3.96 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 3.40 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 
Big Muddy 3.14 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 3.08 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 3.07 100 Yr 24 Hr 20th Street Bridge - Murphysboro 

Big Muddy 3.05 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 
Big Muddy 2.92 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 
Big Muddy 2.61 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 
Big Muddy 2.47 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 2.15 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 
Big Muddy 1.99 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 
Big Muddy 1.79 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 
Big Muddy 1.58 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 

C 
Big Muddy 1.46 100 Yr 24 Hr 11.1 48,100 48,111.1 0.002 
Big Muddy 1.17 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 1.06 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 0.94 100 Yr 24 Hr 11.1 48,100 48,111.1 0.003 
Big Muddy 0.62 100 Yr 24 Hr 11.1 48,200 48,211.1 0.002 
Big Muddy 0.48 100 Yr 24 Hr 11.1 48,200 48,211.1 0.002 
Big Muddy 0.18 100 Yr 24 Hr 11.1 48,200 48,211.1 0.002 
Big Muddy 0.00 100 Yr 24 Hr 11.1 48,200 48,211.1 0.002 
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R05930

Five Hundred Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (els) Event Flow (els) Flow (els) Elev. (ft) 
Big Muddy 53.44 500 Yr 24 Hr 0.0 35,200 35,200 0.003 
Big Muddy 53.23 500 Yr 24 Hr 0.0 35,200 35,200 0.002 
Big Muddy 53.04 500 Yr 24 Hr 0.0 35,200 35,200 0.002 
Big Muddy 52.82 500 Yr 24 Hr 0.0 35,200 35,200 0.003 
Big Muddy 52.56 500 Yr 24 Hr 0.0 35,200 35,200 0.003 
Big Muddy 52.40 500 Yr 24 Hr 0.0 35,200 35,200 0.003 
Big Muddy 52.04 500 Yr 24 Hr 0.0 35,200 35,200 0.002 
Big Muddy 51.89 500 Yr 24 Hr 11.1 35,200 35,211.1 0.002 
Big Muddy 51.49 500 Yr 24 Hr 11.1 35,200 35,211.1 0.002 
Big Muddy 51.21 500 Yr 24 Hr 11.1 35,200 35,211.1 0.003 
Big Muddy 51.12 500 Yr 24 Hr 11.1 35,200 35,211.1 0.002 
Big Muddy 51.11 500 Yr 24 Hr Railroad Bridge 
Big Muddy 51.09 500 Yr 24 Hr 11.1 35,200 35,211.1 0.002 
Big Muddy 51.03 500 Yr 24 Hr 11.1 35,200 35,211.1 0.002 
Big Muddy 50.77 500 Yr 24 Hr 11.1 35,200 35,211.1 0.003 
Big Muddy 50.54 500 Yr 24 Hr 11.1 35,200 35,211.1 0.002 
Big Muddy 50.15 500 Yr 24 Hr 11.1 35,200 35,211.1 0.003 
Big Muddy 49.86 500 Yr 24 Hr 11.1 35,200 35,211.1 0.003 
Big Muddy 49.62 500 Yr 24 Hr 11.1 35,200 35,211.1 0.003 
Big Muddy 49.45 500 Yr 24 Hr 11.1 35,200 35,211.1 0.002 
Big Muddy 49.28 500 Yr 24 Hr 11.1 35,200 35,211.1 0.003 
Big Muddy 48.95 500 Yr 24 Hr 11.1 35,200 35,211.1 0.003 
Big Muddy 48.55 500 Yr 24 Hr 11.1 35,200 35,211.1 0.003 
Big Muddy 48.04 500 Yr 24 Hr 11.1 35,200 35,211.1 0.003 
Big Muddy 47.59 500 Yr 24 Hr 11.1 35,200 35,211.1 0.003 
Big Muddy 47.27 500 Yr 24 Hr 11.1 35,200 35,211.1 0.002 
Big Muddy 46.90 500 Yr 24 Hr 11.1 35,200 35,211.1 0.003 
Big Muddy 46.84 500 Yr 24 Hr 11.1 35,200 35,211.1 0.003 
Big Muddy 46.54 500 Yr 24 Hr 11.1 35,200 35,211.1 0.003 
Big Muddy 46.17 500 Yr 24 Hr 11.1 35,200 35,211.1 0.002 
Big Muddy 46.16 500 Yr 24 Hr Route 148 Bridge 
Big Muddy 46.14 500 Yr 24 Hr 11.1 35,200 35,211.1 0.003 
Big Muddy 46.11 500 Yr 24 Hr 11.1 35,200 35,211.1 0.002 
Big Muddy 45.90 500 Yr 24 Hr 11.1 35,300 35,311.1 0.003 
Big Muddy 45.78 500 Yr 24 Hr 11.1 35,300 35,311.1 0.003 
Big Muddy 45.56 500 Yr 24 Hr 11.1 35,300 35,311.1 0.003 
Big Muddy 45.34 500 Yr 24 Hr 11.1 35,300 35,311.1 0.003 
Big Muddy 45.12 500 Yr 24 Hr 11.1 35,300 35,311.1 0.002 
Big Muddy 44.91 500 Yr 24 Hr 11.1 35,300 35,311.1 0.002 
Big Muddy 44.74 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 44.54 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 44.35 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 44.17 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 44.12 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 44.03 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 43.88 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 43.46 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 43.25 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
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R05931

Five Hundred Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 43.08 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 42.87 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 42.39 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 42.19 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 41.86 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 41.66 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 41.44 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 41.12 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 40.75 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 40.41 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 40.11 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 39.80 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 39.55 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 39.44 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 39.27 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 39.02 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 38.80 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 38.48 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 38.21 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 38.04 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 37.88 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 37.53 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 37.29 500 Yr 24 Hr 11.l 39,200 39,211.1 0.003 
Big Muddy 36.90 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 

C 
Big Muddy 36.79 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 36.35 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 36.19 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 36.01 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 35.90 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 35.61 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 35.15 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 34.92 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 34.53 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 34.20 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 33.67 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 33.10 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 32.44 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 32.06 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 31.71 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 31.48 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 31.35 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 30.99 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 30.60 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 30.26 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 29.81 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 29.68 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 29.46 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 29.36 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
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R05932

Five Hundred Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 29.35 500 Yr 24 Hr Route 9/Route 184 Bridge 
Big Muddy 29.35 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 29.16 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 29.02 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 28.93 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 28.21 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 28.10 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 27.89 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 27.72 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 27.03 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 26.47 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 26.03 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 25.82 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 25.46 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 25.25 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 24.97 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 23.69 500 Yr 24 Hr 11.1 39,200 39,211.1 0.003 
Big Muddy 23.44 500 Yr 24 Hr 11.1 39,200 39,211.1 0.002 
Big Muddy 23.19 500 Yr 24 Hr 11.1 44,200 44,211.1 0.003 
Big Muddy 23.14 500 Yr 24 Hr 11.1 44,200 44,211.1 0.002 
Big Muddy 22.88 500 Yr 24 Hr 11.1 44,200 44,211.1 0.003 
Big Muddy 22.66 500 Yr 24 Hr 11.1 44,200 44,211.1 0.003 
Big Muddy 22.55 500 Yr 24 Hr 11.1 44,200 44,211.1 0.003 
Big Muddy 22.23 500 Yr 24 Hr 11.1 44,200 44,211.1 0.003 
Big Muddy 21.73 500 Yr 24 Hr 11.1 44,200 44,211.1 0.002 
Big Muddy 21.38 500 Yr 24 Hr 11.1 44,200 44,211.1 0.002 
Big Muddy 21.25 500 Yr 24 Hr 11.1 44,200 44,211.1 0.003 
Big Muddy 21.23 500 Yr 24 Hr North Reed Station Road Bridge 
Big Muddy 21.22 500 Yr 24 Hr 11.1 44,200 44,211.1 0.002 
Big Muddy 21.13 500 Yr 24 Hr 11.1 44,200 44,211.1 0.003 
Big Muddy 20.90 500 Yr 24 Hr 11.1 44,200 44,211.1 0.002 
Big Muddy 20.63 500 Yr 24 Hr 11.1 44,200 44,211.1 0.003 
Big Muddy 20.40 500 Yr 24 Hr 11.1 44,200 44,211.1 0.003 
Big Muddy 20.05 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 19.73 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 19.41 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 19.29 500 Yr 24 Hr 11.1 48,700 48,711.1 0.002 
Big Muddy 19.28 500 Yr 24 Hr Railroad Bridge 
Big Muddy 19.26 500 Yr 24 Hr 11.1 48,700 48,711.1 0.002 
Big Muddy 19.25 500 Yr 24 Hr 11.1 48,700 48,711.1 0.002 
Big Muddy 19.24 500 Yr 24 Hr Route 51 Bridge 
Big Muddy 19.22 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 19.17 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 18.64 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 18.37 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 18.04 500 Yr 24 Hr 11.1 48,700 48,711.1 0.002 
Big Muddy 17.67 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 17.52 500 Yr 24 Hr 11.1 48,700 48,711.1 0.002 
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R05933

Five Hundred Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (els) Event Flow (cfs) Flow (els) Elev. (ft) 

Big Muddy 17.44 500 Yr 24 Hr 11.1 48,700 48,711.1 0.002 

Big Muddy 17.09 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 

Big Muddy 16.56 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 

Big Muddy 16.46 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 16.02 500 Yr 24 Hr 11.1 48,700 48,711.1 0.002 

Big Muddy 15.85 500 Yr 24 Hr 11.1 48,700 48,711.1 0.002 

Big Muddy 15.60 500 Yr 24 Hr 11.1 48,700 48,711.1 0.002 
Big Muddy 15.35 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 15.06 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 14.90 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 14.64 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 14.42 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 14.25 500 Yr 24 Hr 11.1 48,700 48,711.1 0.002 
Big Muddy 14.03 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 13.81 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 13.61 500 Yr 24 Hr 11.1 48,700 48,711.1 0.002 
Big Muddy 13.45 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 13.20 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 
Big Muddy 12.94 500 Yr 24 Hr 11.1 48,700 48,711.1 0.002 

Big Muddy 12.59 500 Yr 24 Hr 11.1 48,700 48,711.1 0.002 

Big Muddy 12.34 500 Yr 24 Hr 11.1 48,700 48,711.1 0.002 

Big Muddy 12.25 500 Yr 24 Hr 11.1 48,700 48,711.1 0.002 

Big Muddy 11.99 500 Yr 24 Hr 11.1 48,700 48,711.1 0.002 
Big Muddy 11.57 500 Yr 24 Hr 11.1 48,700 48,711.1 0.003 

C 
Big Muddy 11.32 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 11.02 500 Yr 24 Hr 11.1 61,700 61,711.1 0.003 
Big Muddy 10.71 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 10.42 500 Yr 24 Hr 11.1 61,700 61,711.1 0.003 
Big Muddy 10.15 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 9.93 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 9.63 500 Yr 24 Hr 11.1 61,700 61,711.1 0.003 
Big Muddy 9.42 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 9.24 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 9.07 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 8.83 500 Yr 24 Hr 11.1 61,700 61,711.1 0.003 
Big Muddy 8.60 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 8.33 500 Yr 24 Hr 11.1 61,700 61,711.1 0.003 
Big Muddy 8.05 500 Yr 24 Hr 11.1 61,700 61,711.1 0.003 
Big Muddy 7.90 500 Yr 24 Hr 11.1 61,700 61,711.1 0.003 

Big Muddy 7.74 500 Yr 24 Hr 11.1 61,700 61,711.1 0.003 

Big Muddy 7.57 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 

Big Muddy 7.30 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 7.07 500 Yr 24 Hr 11.1 61,700 61,711.1 0.003 
Big Muddy 6.87 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 6.59 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 6.26 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 6.02 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 5.84 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
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R05934

Five Hundred Year 24 Hr Rain Eventing Williamson Only 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (els) Flow (cfs) Elev. (ft) 
Big Muddy 5.60 500 Yr 24 Hr 11.1 61,700 61,711.1 0.0D3 
Big Muddy 5.36 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 5.34 500 Yr 24 Hr Route 13 Bridge (Westbound) - Murphysboro 

Big Muddy 5.33 500 Yr 24 Hr 11.1 61,700 61,711.1 0.003 
Big Muddy 5.33 500 Yr 24 Hr Route 13 Bridge (Eastbound) - Murphysboro 

Big Muddy 5.31 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 5.13 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 4.77 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 4.76 500 Yr 24 Hr Route 127 Bridge - Murphysboro 

Big Muddy 4.75 500 Yr 24 Hr 11.1 61,700 61,711.1 0.003 
Big Muddy 4.22 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 3.96 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 3.40 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 3.14 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 3.08 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 3.07 500 Yr 24 Hr 20th Street Bridge - Murphysboro 

Big Muddy 3.05 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 2.92 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 2.61 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 2.47 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 2.15 500 Yr 24 Hr 11.1 61,700 61,711.1 0.001 
Big Muddy 1.99 500 Yr 24 Hr 11.1 61,700 61,711.1 0.001 
Big Muddy 1.79 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 1.58 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 1.46 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 1.17 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 1.06 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 0.94 500 Yr 24 Hr 11.1 61,700 61,711.1 0.002 
Big Muddy 0.62 500 Yr 24 Hr 11.1 61,800 61,811.1 0.002 
Big Muddy 0.48 500 Yr 24 Hr 11.1 61,800 61,811.1 0.002 
Big Muddy 0.18 500 Yr 24 Hr 11.1 61,800 61,811.1 0.002 
Big Muddy 0.00 500 Yr 24 Hr 11.1 61,800 61,811.1 0.002 
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R05935

Two Year 24 Hr Rain Eventing Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 53.44 2 Yr 24 Hr 0.0 8,600 8,600 0.013 

Big Muddy 53.23 2 Yr 24 Hr 0.0 8,600 8,600 0.013 

Big Muddy 53.04 2 Yr 24 Hr 0.0 8,600 8,600 0.013 

Big Muddy 52.82 2 Yr 24 Hr 0.0 8,600 8,600 0.013 

Big Muddy 52.56 2 Yr 24 Hr 0.0 8,600 8,600 0.014 

Big Muddy 52.40 2 Yr 24 Hr 0.0 8,600 8,600 0.015 

Big Muddy 52.04 2 Yr 24 Hr 0.0 8,600 8,600 0.015 

Big Muddy 51.89 2 Yr 24 Hr 22.2 8,600 8,622.2 0.015 

Big Muddy 51.49 2 Yr 24 Hr 22.2 8,600 8,622.2 0.015 

Big Muddy 51.21 2 Yr 24 Hr 22.2 8,600 8,622.2 0.015 
Big Muddy 51.12 2 Yr 24 Hr 22.2 8,600 8,622.2 0.015 
Big Muddy 51.11 2 Yr 24 Hr Railroad Bridge 

Big Muddy 51.09 2 Yr 24 Hr 22.2 8,600 8,622.2 0.015 
Big Muddy 51.03 2 Yr 24 Hr 22.2 8,600 8,622.2 0.016 
Big Muddy 50.77 2 Yr 24 Hr 22.2 8,600 8,622.2 0.016 
Big Muddy 50.54 2 Yr 24 Hr 22.2 8,600 8,622.2 0.016 
Big Muddy 50.15 2 Yr 24 Hr 22.2 8,600 8,622.2 0.016 
Big Muddy 49.86 2 Yr 24 Hr 22.2 8,600 8,622.2 0.017 

Big Muddy 49.62 2 Yr 24 Hr 22.2 8,600 8,622.2 0.016 

Big Muddy 49.45 2 Yr 24 Hr 22.2 8,600 8,622.2 0.015 

Big Muddy 49.28 2 Yr 24 Hr 22.2 8,600 8,622.2 0.015 

Big Muddy 48.95 2 Yr 24 Hr 22.2 8,600 8,622.2 0.015 

Big Muddy 48.55 2 Yr 24 Hr 22.2 8,600 8,622.2 0.016 

Big Muddy 48.04 2 Yr 24 Hr 22.2 8,600 8,622.2 0.016 

Big Muddy 47.59 2 Yr 24 Hr 22.2 8,600 8,622.2 0.015 

Big Muddy 47.27 2 Yr 24 Hr 22.2 8,600 8,622.2 0.015 
Big Muddy 46.90 2 Yr 24 Hr 22.2 8,600 8,622.2 0.015 
Big Muddy 46.84 2 Yr 24 Hr 22.2 8,600 8,622.2 0.015 
Big Muddy 46.54 2 Yr 24 Hr 22.2 8,600 8,622.2 0.015 
Big Muddy 46.17 2 Yr 24 Hr 22.2 8,600 8,622.2 0.015 
Big Muddy 46.16 2 Yr 24 Hr Route 148 Bridge 

Big Muddy 46.14 2 Yr 24 Hr 22.2 8,600 8,622.2 0.016 
Big Muddy 46.11 2 Yr 24 Hr 22.2 8,600 8,622.2 0.015 
Big Muddy 45.90 2 Yr 24 Hr 22.2 8,610 8,632.2 0.015 
Big Muddy 45.78 2 Yr 24 Hr 22.2 8,610 8,632.2 0.015 

Big Muddy 45.56 2 Yr 24 Hr 22.2 8,610 8,632.2 0.015 

Big Muddy 45.34 2 Yr 24 Hr 22.2 8,610 8,632.2 0.015 

Big Muddy 45.12 2 Yr 24 Hr 22.2 8,610 8,632.2 0.016 

Big Muddy 44.91 2 Yr 24 Hr 22.2 8,610 8,632.2 0.015 

Big Muddy 44.74 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 

Big Muddy 44.54 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 

Big Muddy 44.35 2 Yr 24 Hr 22.2 9,580 9,602.2 0.016 

Big Muddy 44.17 2 Yr 24 Hr 22.2 9,580 9,602.2 0.016 
Big Muddy 44.12 2 Yr 24 Hr 22.2 9,580 9,602.2 0.016 
Big Muddy 44.03 2 Yr 24 Hr 22.2 9,580 9,602.2 0.016 
Big Muddy 43.88 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 43.46 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 43.25 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
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R05936

Two Year 24 Hr Rain Eventing Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 43.08 2 Yr 24 Hr 22.2 9,580 9,602.2 0.016 
Big Muddy 42.87 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 42.39 2 Yr 24 Hr 22.2 9,580 9,602.2 0.016 
Big Muddy 42.19 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 41.86 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 41.66 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 41.44 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 41.12 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 40.75 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 40.41 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 40.11 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 39.80 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 39.55 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 39.44 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 39.27 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 39.02 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 38.80 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 38.48 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 38.21 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 38.04 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 37.88 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 37.53 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 37.29 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 36.90 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 36.79 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 36.35 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 36.19 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 36.01 2 Yr 24 Hr 22.2 9,580 9,602.2 0.015 
Big Muddy 35.90 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 35.61 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 35.15 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 34.92 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 34.53 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 34.20 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 33.67 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 33.10 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 32.44 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 32.06 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 31.71 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 31.48 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 31.35 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 30.99 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 30.60 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 30.26 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 29.81 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 29.68 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 29.46 2 Yr 24 Hr 22.2 9,580 9,602.2 0.014 
Big Muddy 29.36 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
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R05937

Two Year 24 Hr Rain Eventing Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (els) Event Flow (els) Flow (els) Elev. (ft) 
Big Muddy 29.35 2 Yr 24 Hr Route 9/Route 184 Bridge 

Big Muddy 29.35 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 29.16 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 29.02 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 28.93 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 28.21 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 28.10 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 27.89 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 27.72 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 27.03 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 26.47 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 26.03 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 25.82 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 25.46 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 25.25 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 24.97 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 23.69 2 Yr 24 Hr 22.2 9,580 9,602.2 0.012 
Big Muddy 23.44 2 Yr 24 Hr 22.2 9,580 9,602.2 0.013 
Big Muddy 23.19 2 Yr 24 Hr 22.2 11,200 11,222.2 0.013 
Big Muddy 23.14 2 Yr 24 Hr 22.2 11,200 11,222.2 0.012 
Big Muddy 22.88 2 Yr 24 Hr 22.2 11,200 11,222.2 0.012 
Big Muddy 22.66 2 Yr 24 Hr 22.2 11,200 11,222.2 0.012 
Big Muddy 22.55 2 Yr 24 Hr 22.2 11,200 11,222.2 0.012 
Big Muddy 22.23 2 Yr 24 Hr 22.2 11,200 11,222.2 0.012 

C 
Big Muddy 21.73 2 Yr 24 Hr 22.2 11,200 11,222.2 0.012 
Big Muddy 21.38 2 Yr 24 Hr 22.2 11,200 11,222.2 0.012 
Big Muddy 21.25 2 Yr 24 Hr 22.2 11,200 11,222.2 0.012 
Big Muddy 21.23 2 Yr 24 Hr North Reed Station Road Bridge 
Big Muddy 21.22 2 Yr 24 Hr 22.2 11,200 11,222.2 0.011 
Big Muddy 21.13 2 Yr 24 Hr 22.2 11,200 11,222.2 0.012 
Big Muddy 20.90 2 Yr 24 Hr 22.2 11,200 11,222.2 0.012 
Big Muddy 20.63 2 Yr 24 Hr 22.2 11,200 11,222.2 0.012 
Big Muddy 20.40 2 Yr 24 Hr 22.2 11,200 11,222.2 0.011 
Big Muddy 20.05 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 19.73 2 Yr 24 Hr 22.2 12,500 12,522.2 0.012 
Big Muddy 19.41 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 19.29 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 19.28 2 Yr 24 Hr Railroad Bridge 
Big Muddy 19.26 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 19.25 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 19.24 2 Yr 24 Hr Route 51 Bridge 
Big Muddy 19.22 2 Yr 24 Hr 22.2 12,500 12,522.2 0.012 
Big Muddy 19.17 2 Yr 24 Hr 22.2 12,500 12,522.2 0.012 
Big Muddy 18.64 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 18.37 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 18.04 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 17.67 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 17.52 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
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R05938

Two Year 24 Hr Rain Eventing Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 17.44 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 17.09 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 16.56 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 16.46 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 16.02 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 15.85 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 15.60 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 15.35 2 Yr 24 Hr 22.2 12,500 12,522.2 0.010 
Big Muddy 15.06 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 14.90 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 14.64 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 14.42 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 14.25 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 14.03 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 13.81 2 Yr 24 Hr 22.2 12,500 12,522.2 0.010 
Big Muddy 13.61 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 13.45 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 13.20 2 Yr 24 Hr 22.2 12,500 12,522.2 0.010 
Big Muddy 12.94 2 Yr 24 Hr 22.2 12,500 12,522.2 0.010 
Big Muddy 12.59 2 Yr 24 Hr 22.2 12,500 12,522.2 0.010 
Big Muddy 12.34 2 Yr 24 Hr 22.2 12,500 12,522.2 0.011 
Big Muddy 12.25 2 Yr 24 Hr 22.2 12,500 12,522.2 0.010 
Big Muddy 11.99 2 Yr 24 Hr 22.2 12,500 12,522.2 0.010 
Big Muddy 11.57 2 Yr 24 Hr 22.2 12,500 12,522.2 0.010 
Big Muddy 11.32 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 11.02 2 Yr 24 Hr 22.2 15,900 15,922.2 0.011 
Big Muddy 10.71 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 10.42 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 10.15 2 Yr 24 Hr 22.2 15,900 15,922.2 0.011 
Big Muddy 9.93 2 Yr 24 Hr 22.2 15,900 15,922.2 0.011 
Big Muddy 9.63 2 Yr 24 Hr 22.2 15,900 15,922.2 0.011 
Big Muddy 9.42 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 9.24 2 Yr 24 Hr 22.2 15,900 15,922.2 0.011 
Big Muddy 9.07 2 Yr 24 Hr 22.2 15,900 15,922.2 0.011 
Big Muddy 8.83 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 8.60 2 Yr 24 Hr 22.2 15,900 15,922.2 0.011 
Big Muddy 8.33 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 8.05 2 Yr 24 Hr 22.2 15,900 15,922.2 0.011 
Big Muddy 7.90 2 Yr 24 Hr 22.2 15,900 15,922.2 0.011 
Big Muddy 7.74 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 7.57 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 7.30 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 7.07 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 6.87 2 Yr 24 Hr 22.2 15,900 15,922.2 0.011 
Big Muddy 6.59 2 Yr 24 Hr 22.2 15,900 15,922.2 0.011 
Big Muddy 6.26 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 6.02 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 5.84 2 Yr 24 Hr 22.2 15,900 15,922.2 0.011 
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R05939

Two Year 24 Hr Rain Eventing Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (els) Event Flow (els) Flow (els) Elev. (ft) 

Big Muddy 5.60 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 

Big Muddy 5.36 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 

Big Muddy 5.34 2 Yr 24 Hr Route 13 Bridge (Westbound) - Murphysboro 

Big Muddy 5.33 2 Yr 24 Hr 22.2 15,900 15,922.2 0.011 

Big Muddy 5.33 2 Yr 24 Hr Route 13 Bridge (Eastbound) - Murphysboro 

Big Muddy 5.31 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 

Big Muddy 5.13 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 4.77 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 4.76 2 Yr 24 Hr Route 127 Bridge - Murphysboro 

Big Muddy 4.75 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 4.22 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 3.96 2 Yr 24 Hr 22.2 15,900 15,922.2 0.009 
Big Muddy 3.40 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 3.14 2 Yr 24 Hr 22.2 15,900 15,922.2 0.009 
Big Muddy 3.08 2 Yr 24 Hr 22.2 15,900 15,922.2 0.009 
Big Muddy 3.07 2 Yr 24 Hr 20th Street Bridge - Murphysboro 

Big Muddy 3.05 2 Yr 24 Hr 22.2 15,900 15,922.2 0.010 
Big Muddy 2.92 2 Yr 24 Hr 22.2 15,900 15,922.2 0.009 
Big Muddy 2.61 2 Yr 24 Hr 22.2 15,900 15,922.2 0.009 
Big Muddy 2.47 2 Yr 24 Hr 22.2 15,900 15,922.2 0.009 

Big Muddy 2.15 2 Yr 24 Hr 22.2 15,900 15,922.2 0.009 

Big Muddy 1.99 2 Yr 24 Hr 22.2 15,900 15,922.2 0.009 

Big Muddy 1.79 2 Yr 24 Hr 22.2 15,900 15,922.2 0.009 

Big Muddy 1.58 2 Yr 24 Hr 22.2 15,900 15,922.2 0.009 

Big Muddy 1.46 2 Yr 24 Hr 22.2 15,900 15,922.2 0.008 
Big Muddy 1.17 2 Yr 24 Hr 22.2 15,900 15,922.2 0.008 
Big Muddy 1.06 2 Yr 24 Hr 22.2 15,900 15,922.2 0.009 
Big Muddy 0.94 2 Yr 24 Hr 22.2 15,900 15,922.2 0.008 
Big Muddy 0.62 2 Yr 24 Hr 22.2 16,000 16,022.2 0.008 
Big Muddy 0.48 2 Yr 24 Hr 22.2 16,000 16,022.2 0.009 
Big Muddy 0.18 2 Yr 24 Hr 22.2 16,000 16,022.2 0.009 
Big Muddy 0.00 2 Yr 24 Hr 22.2 16,000 16,022.2 0.009 
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R05940

Five Year 24 Hr Rain Eventing Williamson and Sugar Camp 

( Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 53.44 5 Yr 24 Hr 0.0 13,200 13,200 0.010 
Big Muddy 53.23 5 Yr 24 Hr 0.0 13,200 13,200 0.010 
Big Muddy 53.04 5 Yr 24 Hr 0.0 13,200 13,200 0.010 
Big Muddy 52.82 5 Yr 24 Hr 0.0 13,200 13,200 0.010 
Big Muddy 52.56 5 Yr 24 Hr 0.0 13,200 13,200 0.010 
Big Muddy 52.40 5 Yr 24 Hr 0.0 13,200 13,200 0.011 
Big Muddy 52.04 5 Yr 24 Hr 0.0 13,200 13,200 0.011 
Big Muddy 51.89 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 51.49 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 51.21 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 51.12 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 51.11 5 Yr 24 Hr Railroad Bridge 
Big Muddy 51.09 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 51.03 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 50.77 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 50.54 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 50.15 5 Yr 24 Hr 22.2 13,200 13,222.2 0.012 
Big Muddy 49.86 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 49.62 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 49.45 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 49.28 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 48.95 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 48.55 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 48.04 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 47.59 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 47.27 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 46.90 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 46.84 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 46.54 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 46.17 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 46.16 5 Yr 24 Hr Route 148 Bridge 
Big Muddy 46.14 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 46.11 5 Yr 24 Hr 22.2 13,200 13,222.2 0.011 
Big Muddy 45.90 5 Yr 24 Hr 22.2 13,300 13,322.2 0.011 
Big Muddy 45.78 5 Yr 24 Hr 22.2 13,300 13,322.2 0.012 
Big Muddy 45.56 5 Yr 24 Hr 22.2 13,300 13,322.2 0.011 
Big Muddy 45.34 5 Yr 24 Hr 22.2 13,300 13,322.2 0.011 
Big Muddy 45.12 5 Yr 24 Hr 22.2 13,300 13,322.2 0.011 
Big Muddy 44.91 5 Yr 24 Hr 22.2 13,300 13,322.2 0.012 
Big Muddy 44.74 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 44.54 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 44.35 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 44.17 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 44.12 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 44.03 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 43.88 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 43.46 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 43.25 5 Yr24 Hr 22.2 14,800 14,822.2 0.011 
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R05941

Five Year 24 Hr Rain Eventing Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 43.08 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 42.87 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 42.39 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 42.19 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 41.86 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 41.66 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 41.44 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 41.12 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 40.75 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 40.41 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 40.11 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 39.80 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 39.55 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 39.44 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 39.27 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 39.02 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 38.80 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 38.48 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 38.21 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 38.04 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 37.88 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 37.53 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 37.29 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 36.90 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 36.79 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 36.35 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 36.19 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 36.01 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 35.90 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 35.61 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 35.15 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 34.92 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 34.53 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 34.20 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 33.67 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 33.10 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 32.44 5 Yr 24 Hr 22.2 14,800 14,822.2 0.010 
Big Muddy 32.06 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 31.71 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 31.48 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 31.35 5 Yr 24 Hr 22.2 14,800 14,822.2 0.010 
Big Muddy 30.99 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 30.60 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 30.26 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 29.81 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 29.68 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 29.46 5 Yr 24 Hr 22.2 14,800 14,822.2 0.010 
Big Muddy 29.36 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
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R05942

Five Year 24 Hr Rain Eventing Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 29.35 5 Yr 24 Hr Route 9/Route 184 Bridge 

Big Muddy 29.35 5 Yr 24 Hr 22.2 14,800 14,822.2 0.010 
Big Muddy 29.16 5 Yr 24 Hr 22.2 14,800 14,822.2 0.010 
Big Muddy 29.02 5 Yr 24 Hr 22.2 14,800 14,822.2 0.010 
Big Muddy 28.93 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 28.21 5 Yr 24 Hr 22.2 14,800 14,822.2 0.010 
Big Muddy 28.10 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 27.89 5 Yr 24 Hr 22.2 14,800 14,822.2 0.010 
Big Muddy 27.72 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 27.03 5 Yr 24 Hr 22.2 14,800 14,822.2 0.011 
Big Muddy 26.47 5 Yr 24 Hr 22.2 14,800 14,822.2 0.010 
Big Muddy 26.03 5 Yr 24 Hr 22.2 14,800 14,822.2 0.010 
Big Muddy 25.82 5 Yr 24 Hr 22.2 14,800 14,822.2 0.010 
Big Muddy 25.46 5 Yr 24 Hr 22.2 14,800 14,822.2 0.010 
Big Muddy 25.25 5 Yr 24 Hr 22.2 14,800 14,822.2 0.010 
Big Muddy 24.97 5 Yr 24 Hr 22.2 14,800 14,822.2 0.009 
Big Muddy 23.69 5 Yr 24 Hr 22.2 14,800 14,822.2 0.010 
Big Muddy 23.44 5 Yr 24 Hr 22.2 14,800 14,822.2 0.010 
Big Muddy 23.19 5 Yr 24 Hr 22.2 17,100 17,122.2 0.010 
Big Muddy 23.14 5 Yr 24 Hr 22.2 17,100 17,122.2 0.009 
Big Muddy 22.88 5 Yr 24 Hr 22.2 17,100 17,122.2 0.009 
Big Muddy 22.66 5 Yr 24 Hr 22.2 17,100 17,122.2 0.009 
Big Muddy 22.55 5 Yr 24 Hr 22.2 17,100 17,122.2 0.009 
Big Muddy 22.23 5 Yr 24 Hr 22.2 17,100 17,122.2 0.009 
Big Muddy 21.73 5 Yr 24 Hr 22.2 17,100 17,122.2 0.010 
Big Muddy 21.38 5 Yr 24 Hr 22.2 17,100 17,122.2 0.009 
Big Muddy 21.25 5 Yr 24 Hr 22.2 17,100 17,122.2 0.009 
Big Muddy 21.23 5 Yr 24 Hr North Reed Station Road Bridge 

Big Muddy 21.22 5 Yr 24 Hr 22.2 17,100 17,122.2 0.009 
Big Muddy 21.13 5 Yr 24 Hr 22.2 17,100 17,122.2 0.009 
Big Muddy 20.90 5 Yr 24 Hr 22.2 17,100 17,122.2 0.009 
Big Muddy 20.63 5 Yr 24 Hr 22.2 17,100 17,122.2 0.009 
Big Muddy 20.40 5 Yr 24 Hr 22.2 17,100 17,122.2 0.009 
Big Muddy 20.05 5 Yr 24 Hr 22.2 19,000 19,022.2 0.009 
Big Muddy 19.73 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 
Big Muddy 19.41 5 Yr 24 Hr 22.2 19,000 19,022.2 0.009 
Big Muddy 19.29 5 Yr 24 Hr 22.2 19,000 19,022.2 0.009 
Big Muddy 19.28 5 Yr 24 Hr Railroad Bridge 

Big Muddy 19.26 5 Yr 24 Hr 22.2 19,000 19,022.2 0.009 
Big Muddy 19.25 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 
Big Muddy 19.24 5 Yr 24 Hr Route 51 Bridge 

Big Muddy 19.22 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 
Big Muddy 19.17 5 Yr 24 Hr 22.2 19,000 19,022.2 0.009 
Big Muddy 18.64 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 
Big Muddy 18.37 5 Yr 24 Hr 22.2 19,000 19,022.2 0.009 
Big Muddy 18.04 5 Yr 24 Hr 22.2 19,000 19,022.2 0.009 
Big Muddy 17.67 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 
Big Muddy 17.52 5 Yr 24 Hr 22.2 19,000 19,022.2 0.009 
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R05943

Five Year 24 Hr Rain Eventing Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 17.44 5 Yr 24 Hr 22.2 19,000 19,022.2 0.009 

Big Muddy 17.09 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 16.56 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 16.46 5 Yr 24 Hr 22.2 19,000 19,022.2 0.009 

Big Muddy 16.02 5 Yr 24 Hr 22.2 19,000 19,022.2 0.009 

Big Muddy 15.85 5 Yr 24 Hr 22.2 19,000 19,022.2 0.009 

Big Muddy 15.60 5 Yr24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 15.35 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 15.06 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 14.90 5 Yr 24 Hr 22.2 19,000 19,022.2 0.009 

Big Muddy 14.64 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 14.42 5 Yr24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 14.25 5 Yr 24 Hr 22.2 19,000 19,022.2 0.009 

Big Muddy 14.03 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 13.81 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 13.61 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 13.45 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 13.20 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 12.94 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 12.59 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 12.34 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 12.25 5 Yr 24 Hr 22.2 19,000 19,022.2 0.009 

Big Muddy 11.99 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 11.57 5 Yr 24 Hr 22.2 19,000 19,022.2 0.008 

Big Muddy 11.32 5 Yr 24 Hr 22.2 24,100 24,122.2 0.009 

Big Muddy 11.02 5 Yr 24 Hr 22.2 24,100 24,122.2 0.009 

Big Muddy 10.71 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 10.42 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 10.15 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 9.93 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 9.63 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 9.42 5 Yr 24 Hr 22.2 24,100 24,122.2 0.009 

Big Muddy 9.24 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 9.07 5 Yr 24 Hr 22.2 24,100 24,122.2 0.009 

Big Muddy 8.83 5 Yr 24 Hr 22.2 24,100 24,122.2 0.009 

Big Muddy 8.60 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 8.33 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 8.05 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 7.90 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 7.74 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 7.57 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 7.30 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 7.07 5 Yr 24 Hr 22.2 24,100 24,122.2 0.009 

Big Muddy 6.87 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 6.59 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 6.26 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 6.02 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 

Big Muddy 5.84 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 
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R05944

Five Year 24 Hr Rain Eventing Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 5.60 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 
Big Muddy 5.36 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 
Big Muddy 5.34 5 Yr 24 Hr Route 13 Bridge (Westbound) - Murphysboro 
Big Muddy 5.33 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 
Big Muddy 5.33 5 Yr 24 Hr Route 13 Bridge (Eastbound) - Murphysboro 
Big Muddy 5.31 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 
Big Muddy 5.13 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 
Big Muddy 4.77 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 
Big Muddy 4.76 5 Yr 24 Hr Route 127 Bridge - Murphysboro 
Big Muddy 4.75 5 Yr 24 Hr 22.2 24,100 24,122.2 0.008 
Big Muddy 4.22 5 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 3.96 5 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 3.40 5 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 3.14 5 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 3.08 5 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 3.07 5 Yr 24 Hr 20th Street Bridge - Murphysboro 
Big Muddy 3.05 5 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 2.92 5 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 2.61 5 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 2.47 5 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 2.15 5 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 1.99 5 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 1.79 5 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 1.58 5 Yr 24 Hr 22.2 24,100 24,122.2 0.006 
Big Muddy 1.46 5 Yr 24 Hr 22.2 24,100 24,122.2 0.006 
Big Muddy 1.17 5 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 1.06 5 Yr 24 Hr 22.2 24,100 24,122.2 0.006 
Big Muddy 0.94 5 Yr 24 Hr 22.2 24,100 24,122.2 0.006 
Big Muddy 0.62 5 Yr 24 Hr 22.2 24,200 24,222.2 0.007 
Big Muddy 0.48 5 Yr 24 Hr 22.2 24,200 24,222.2 0.007 
Big Muddy 0.18 5 Yr 24 Hr 22.2 24,200 24,222.2 0.006 
Big Muddy 0.00 5 Yr 24 Hr 22.2 24,200 24,222.2 0.006 
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R05945

Ten Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 53.44 10 Yr 24 Hr 0.0 16,500 16,500 0.010 

Big Muddy 53.23 10 Yr 24 Hr 0.0 16,500 16,500 0.010 

Big Muddy 53.04 10 Yr 24 Hr 0.0 16,500 16,500 0.009 

Big Muddy 52.82 10 Yr 24 Hr 0.0 16,500 16,500 0.010 

Big Muddy 52.56 10 Yr 24 Hr 0.0 16,500 16,500 0.010 

Big Muddy 52.40 10 Yr 24 Hr 0.0 16,500 16,500 0.010 

Big Muddy 52.04 10 Yr 24 Hr 0.0 16,500 16,500 0.010 

Big Muddy 51.89 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 51.49 10 Yr 24 Hr 22.2 16,500 16,522.2 0.011 

Big Muddy 51.21 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 51.12 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 51.11 10 Yr 24 Hr Railroad Bridge 

Big Muddy 51.09 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 51.03 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 50.77 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 50.54 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 50.15 l0Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 49.86 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 49.62 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 49.45 10 Yr 24 Hr 22.2 16,500 16,522.2 0.011 

Big Muddy 49.28 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 48.95 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 48.55 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 48.04 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 47.59 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 47.27 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 46.90 10 Yr 24 Hr 22.2 16,500 16,522.2 0.011 

Big Muddy 46.84 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 46.54 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 46.17 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 46.16 10 Yr 24 Hr Route 148 Bridge 

Big Muddy 46.14 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 46.11 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 45.90 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 45.78 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 45.56 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 45.34 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 45.12 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 44.91 10 Yr 24 Hr 22.2 16,500 16,522.2 0.010 

Big Muddy 44.74 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 

Big Muddy 44.54 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 

Big Muddy 44.35 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 

Big Muddy 44.17 l0Yr 24 Hr 22.2 18,400 18,422.2 0.010 

Big Muddy 44.12 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 

Big Muddy 44.03 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 

Big Muddy 43.88 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 

Big Muddy 43.46 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 

Big Muddy 43.25 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
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R05946

Ten Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (els) Event Flow (els) Flow (els) Elev. (ft) 
Big Muddy 43.08 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 42.87 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 42.39 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 42.19 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 41.86 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 41.66 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 41.44 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 41.12 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 40.75 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 40.41 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 40.11 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 39.80 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 39.55 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 39.44 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 39.27 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 39.02 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 38.80 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 38.48 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 38.21 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 38.04 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 37.88 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 37.53 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 37.29 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 36.90 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 36.79 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 36.35 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 36.19 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 36.01 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 35.90 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 35.61 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 35.15 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 34.92 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 34.53 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 34.20 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 33.67 lOYr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 33.10 lOYr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 32.44 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 32.06 lOYr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 31.71 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 31.48 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 31.35 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 30.99 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 30.60 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 30.26 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 29.81 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 29.68 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 29.46 lOYr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 29.36 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
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R05947

Ten Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (els) Event Flow (els) Flow (cfs) Elev. (ft) 

Big Muddy 29.35 l0Yr 24 Hr Route 9/Route 184 Bridge 
Big Muddy 29.35 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 29.16 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 29.02 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 28.93 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 28.21 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 28.10 10 Yr 24 Hr 22.2 18,400 18,422.2 0.011 
Big Muddy 27.89 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 27.72 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 27.03 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 26.47 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 26.03 10 Yr 24 Hr 22.2 18,400 18,422.2 0.009 
Big Muddy 25.82 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 25.46 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 25.25 10 Yr 24 Hr 22.2 18,400 18,422.2 0.009 
Big Muddy 24.97 10 Yr 24 Hr 22.2 18,400 18,422.2 0.010 
Big Muddy 23.69 10 Yr 24 Hr 22.2 18,400 18,422.2 0.008 
Big Muddy 23.44 l0Yr 24 Hr 22.2 18,400 18,422.2 0.008 
Big Muddy 23.19 10 Yr 24 Hr 22.2 21,200 21,222.2 0.008 
Big Muddy 23.14 10 Yr 24 Hr 22.2 21,200 21,222.2 0.009 
Big Muddy 22.88 lOYr 24 Hr 22.2 21,200 21,222.2 0.009 
Big Muddy 22.66 10 Yr 24 Hr 22.2 21,200 21,222.2 0.009 
Big Muddy 22.55 10 Yr 24 Hr 22.2 21,200 21,222.2 0.009 
Big Muddy 22.23 10 Yr 24 Hr 22.2 21,200 21,222.2 0.009 
Big Muddy 21.73 10 Yr 24 Hr 22.2 21,200 21,222.2 0.008 
Big Muddy 21.38 lOYr 24 Hr 22.2 21,200 21,222.2 0.008 
Big Muddy 21.25 l0Yr 24 Hr 22.2 21,200 21,222.2 0.008 
Big Muddy 21.23 10 Yr 24 Hr North Reed Station Road Bridge 
Big Muddy 21.22 10 Yr 24 Hr 22.2 21,200 21,222.2 0.009 
Big Muddy 21.13 10 Yr 24 Hr 22.2 21,200 21,222.2 0.008 
Big Muddy 20.90 10 Yr 24 Hr 22.2 21,200 21,222.2 0.008 
Big Muddy 20.63 10 Yr 24 Hr 22.2 21,200 21,222.2 0.008 
Big Muddy 20.40 10 Yr 24 Hr 22.2 21,200 21,222.2 0.008 
Big Muddy 20.05 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 19.73 10 Yr 24 Hr 22.2 23,500 23,522.2 0.009 
Big Muddy 19.41 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 19.29 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 19.28 10 Yr 24 Hr Railroad Bridge 
Big Muddy 19.26 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 19.25 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 19.24 10 Yr 24 Hr Route 51 Bridge 
Big Muddy 19.22 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 19.17 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 18.64 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 18.37 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 18.04 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 17.67 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 17.52 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
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R05948

Ten Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (els) Elev. (ft) 
Big Muddy 17.44 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 17.09 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 16.56 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 16.46 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 16.02 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 15.85 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 15.60 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 15.35 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 15.06 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 14.90 lOYr 24 Hr 22.2 23,500 23,522.2 0.007 
Big Muddy 14.64 10 Yr 24 Hr 22.2 23,500 23,522.2 0.007 
Big Muddy 14.42 10 Yr 24 Hr 22.2 23,500 23,522.2 0.007 
Big Muddy 14.25 10 Yr 24 Hr 22.2 23,500 23,522.2 0.007 
Big Muddy 14.03 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 13.81 lOYr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 13.61 10 Yr 24 Hr 22.2 23,500 23,522.2 0.007 
Big Muddy 13.45 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 13.20 10 Yr 24 Hr 22.2 23,500 23,522.2 0.007 
Big Muddy 12.94 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 12.59 10 Yr 24 Hr 22.2 23,500 23,522.2 0.007 
Big Muddy 12.34 lOYr 24 Hr 22.2 23,500 23,522.2 0.007 
Big Muddy 12.25 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 11.99 10 Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 11.57 10Yr 24 Hr 22.2 23,500 23,522.2 0.008 
Big Muddy 11.32 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 
Big Muddy 11.02 10 Yr 24 Hr 22.2 29,800 29,822.2 0.008 
Big Muddy 10.71 10 Yr 24 Hr 22.2 29,800 29,822.2 0.008 
Big Muddy 10.42 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 
Big Muddy 10.15 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 
Big Muddy 9.93 10Yr 24 Hr 22.2 29,800 29,822.2 0.008 
Big Muddy 9.63 10Yr 24 Hr 22.2 29,800 29,822.2 0.008 
Big Muddy 9.42 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 
Big Muddy 9.24 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 
Big Muddy 9.07 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 
Big Muddy 8.83 10 Yr 24 Hr 22.2 29,800 29,822.2 0.008 
Big Muddy 8.60 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 
Big Muddy 8.33 10 Yr 24 Hr 22.2 29,800 29,822.2 0.008 
Big Muddy 8.05 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 
Big Muddy 7.90 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 
Big Muddy 7.74 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 
Big Muddy 7.57 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 
Big Muddy 7.30 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 
Big Muddy 7.07 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 
Big Muddy 6.87 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 
Big Muddy 6.59 10Yr 24 Hr 22.2 29,800 29,822.2 0.007 

l 
Big Muddy 6.26 10Yr 24 Hr 22.2 29,800 29,822.2 0.007 
Big Muddy 6.02 10 Yr 24 Hr 22.2 29,800 29,822.2 0.008 
Big Muddy 5.84 10 Yr 24 Hr 22.2 29,800 29,822.2 0.008 
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R05949

Ten Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 5.60 10 Yr 24 Hr 22.2 29,800 29,822.2 0.008 

Big Muddy 5.36 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 

Big Muddy 5.34 10 Yr 24 Hr Route 13 Bridge (Westbound) - Murphysboro 

Big Muddy 5.33 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 

Big Muddy 5.33 10 Yr 24 Hr Route 13 Bridge (Eastbound) - Murphysboro 

Big Muddy 5.31 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 

Big Muddy 5.13 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 

Big Muddy 4.77 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 

Big Muddy 4.76 10 Yr 24 Hr Route 127 Bridge - Murphysboro 

Big Muddy 4.75 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 

Big Muddy 4.22 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 

Big Muddy 3.96 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 

Big Muddy 3.40 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 

Big Muddy 3.14 10 Yr 24 Hr 22.2 29,800 29,822.2 0.007 
Big Muddy 3.08 10 Yr 24 Hr 22.2 29,800 29,822.2 0.006 
Big Muddy 3.07 10 Yr 24 Hr 20th Street Bridge - Murphysboro 

Big Muddy 3.05 10 Yr 24 Hr 22.2 29,800 29,822.2 0.006 
Big Muddy 2.92 10 Yr 24 Hr 22.2 29,800 29,822.2 0.006 

Big Muddy 2.61 10 Yr 24 Hr 22.2 29,800 29,822.2 0.006 

Big Muddy 2.47 10 Yr 24 Hr 22.2 29,800 29,822.2 0.006 

Big Muddy 2.15 10 Yr 24 Hr 22.2 29,800 29,822.2 0.006 

Big Muddy 1.99 10 Yr 24 Hr 22.2 29,800 29,822.2 0.006 

Big Muddy 1.79 10 Yr 24 Hr 22.2 29,800 29,822.2 0.006 

Big Muddy 1.58 10 Yr 24 Hr 22.2 29,800 29,822.2 0.006 

Big Muddy 1.46 10 Yr 24 Hr 22.2 29,800 29,822.2 0.005 

Big Muddy 1.17 10 Yr 24 Hr 22.2 29,800 29,822.2 0.006 

Big Muddy 1.06 10 Yr 24 Hr 22.2 29,800 29,822.2 0.006 

Big Muddy 0.94 10 Yr 24 Hr 22.2 29,800 29,822.2 0.006 

Big Muddy 0.62 10 Yr 24 Hr 22.2 29,900 29,922.2 0.006 

Big Muddy 0.48 10 Yr 24 Hr 22.2 29,900 29,922.2 0.006 

Big Muddy 0.18 10Yr24Hr 22.2 29,900 29,922.2 0.006 

Big Muddy 0.00 10 Yr 24 Hr 22.2 29,900 29,922.2 0.005 
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R05950

Twenty Five Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (els) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 53.44 25 Yr 24 Hr 0.0 20,700 20,700 0.007 
Big Muddy 53.23 25 Yr 24 Hr 0.0 20,700 20,700 0.007 
Big Muddy 53.04 25 Yr 24 Hr 0.0 20,700 20,700 0.007 
Big Muddy 52.82 25 Yr 24 Hr 0.0 20,700 20,700 0.007 
Big Muddy 52.56 25 Yr 24 Hr 0.0 20,700 20,700 0.007 
Big Muddy 52.40 25 Yr 24 Hr 0.0 20,700 20,700 0.007 
Big Muddy 52.04 25 Yr 24 Hr 0.0 20,700 20,700 0.008 
Big Muddy 51.89 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 51.49 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 51.21 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 51.12 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 51.11 25 Yr 24 Hr Railroad Bridge 
Big Muddy 51.09 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 51.03 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 50.77 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 50.54 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 50.15 25 Yr 24 Hr 22.2 20,700 20,722.2 0.008 
Big Muddy 49.86 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 49.62 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 49.45 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 49.28 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 48.95 25 Yr 24 Hr 22.2 20,700 20,722.2 0.008 
Big Muddy 48.55 25 Yr 24 Hr 22.2 20,700 20,722.2 0.008 
Big Muddy 48.04 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 47.59 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 47.27 25 Yr 24 Hr 22.2 20,700 20,722.2 0.008 
Big Muddy 46.90 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 46.84 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 46.54 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 46.17 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 46.16 25 Yr 24 Hr Route 148 Bridge 

Big Muddy 46.14 25 Yr 24 Hr 22.2 20,700 20,722.2 0.008 
Big Muddy 46.11 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 45.90 25 Yr 24 Hr 22.2 20,700 20,722.2 0.008 
Big Muddy 45.78 25 Yr 24 Hr 22.2 20,700 20,722.2 0.008 
Big Muddy 45.56 25 Yr 24 Hr 22.2 20,700 20,722.2 0.008 
Big Muddy 45.34 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 45.12 25 Yr 24 Hr 22.2 20,700 20,722.2 0.008 
Big Muddy 44.91 25 Yr 24 Hr 22.2 20,700 20,722.2 0.007 
Big Muddy 44.74 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 44.54 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 44.35 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 44.17 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 44.12 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 44.03 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 43.88 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 43.46 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 43.25 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
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R05951

Twenty Five Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 43.08 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 42.87 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 42.39 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 42.19 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 41.86 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 41.66 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 41.44 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 41.12 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 40.75 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 40.41 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 40.11 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 39.80 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 39.55 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 39.44 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 39.27 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 39.02 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 38.80 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 38.48 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 38.21 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 38.04 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 37.88 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 37.53 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 37.29 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 36.90 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 36.79 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 36.35 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 36.19 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 36.01 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 35.90 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 35.61 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 35.15 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 34.92 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 34.53 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 34.20 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 33.67 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 33.10 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 32.44 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 32.06 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 31.71 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 31.48 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 31.35 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 30.99 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 30.60 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 30.26 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 29.81 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 29.68 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 29.46 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 29.36 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
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R05952

Twenty Five Year 24 Hr Rain Event Williamson and Sugar Camp 

( Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (els) Event Flow (els) Flow (cfs) Elev. (ft) 
Big Muddy 29.35 25 Yr 24 Hr Route 9/Route 184 Bridge 
Big Muddy 29.35 25 Yr24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 29.16 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 29.02 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 28.93 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 28.21 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 28.10 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 27.89 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 27.72 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 27.03 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 26.47 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 26.03 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 25.82 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 25.46 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 25.25 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 24.97 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 23.69 25 Yr 24 Hr 22.2 23,100 23,122.2 0.007 
Big Muddy 23.44 25 Yr 24 Hr 22.2 23,100 23,122.2 0.008 
Big Muddy 23.19 25 Yr 24 Hr 22.2 26,400 26,422.2 0.007 
Big Muddy 23.14 25 Yr 24 Hr 22.2 26,400 26,422.2 0.007 
Big Muddy 22.88 25 Yr 24 Hr 22.2 26,400 26,422.2 0.007 
Big Muddy 22.66 25 Yr 24 Hr 22.2 26,400 26,422.2 0.007 
Big Muddy 22.55 25 Yr 24 Hr 22.2 26,400 26,422.2 0.007 
Big Muddy 22.23 25 Yr 24 Hr 22.2 26,400 26,422.2 0.007 
Big Muddy 21.73 25 Yr 24 Hr 22.2 26,400 26,422.2 0.007 
Big Muddy 21.38 25 Yr 24 Hr 22.2 26,400 26,422.2 0.007 
Big Muddy 21.25 25 Yr 24 Hr 22.2 26,400 26,422.2 0.007 
Big Muddy 21.23 25 Yr 24 Hr North Reed Station Road Bridge 
Big Muddy 21.22 25 Yr 24 Hr 22.2 26,400 26,422.2 0.007 
Big Muddy 21.13 25 Yr 24 Hr 22.2 26,400 26,422.2 0.007 
Big Muddy 20.90 25 Yr 24 Hr 22.2 26,400 26,422.2 0.007 
Big Muddy 20.63 25 Yr 24 Hr 22.2 26,400 26,422.2 0.007 
Big Muddy 20.40 25 Yr 24 Hr 22.2 26,400 26,422.2 0.007 
Big Muddy 20.05 25 Yr 24 Hr 22.2 29,200 29,222.2 0.007 
Big Muddy 19.73 25 Yr 24 Hr 22.2 29,200 29,222.2 0.007 
Big Muddy 19.41 25 Yr 24 Hr 22.2 29,200 29,222.2 0.007 
Big Muddy 19.29 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 
Big Muddy 19.28 25 Yr 24 Hr Railroad Bridge 
Big Muddy 19.26 25 Yr 24 Hr 22.2 29,200 29,222.2 0.007 
Big Muddy 19.25 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 
Big Muddy 19.24 25 Yr 24 Hr Route 51 Bridge 
Big Muddy 19.22 25 Yr 24 Hr 22.2 29,200 29,222.2 0.007 
Big Muddy 19.17 25 Yr 24 Hr 22.2 29,200 29,222.2 0.007 
Big Muddy 18.64 25 Yr 24 Hr 22.2 29,200 29,222.2 0.007 
Big Muddy 18.37 25 Yr 24 Hr 22.2 29,200 29,222.2 0.007 
Big Muddy 18.04 25 Yr 24 Hr 22.2 29,200 29,222.2 0.007 
Big Muddy 17.67 25 Yr 24 Hr 22.2 29,200 29,222.2 0.007 
Big Muddy 17.52 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 
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R05953

Twenty Five Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 17.44 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 17.09 25 Yr 24 Hr 22.2 29,200 29,222.2 0.007 

Big Muddy 16.56 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 16.46 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 16.02 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 15.85 25 Yr 24 Hr 22.2 29,200 29,222.2 0.007 

Big Muddy 15.60 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 15.35 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 15.06 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 14.90 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 14.64 25 Yr 24 Hr 22.2 29,200 29,222.2 0.007 

Big Muddy 14.42 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 14.25 25 Yr 24 Hr 22.2 29,200 29,222.2 0.007 

Big Muddy 14.03 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 13.81 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 13.61 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 13.45 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 13.20 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 12.94 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 12.59 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 12.34 25 Yr 24 Hr 22.2 29,200 29,222.2 0.007 

Big Muddy 12.25 25 Yr 24 Hr 22.2 29,200 29,222.2 0.007 

Big Muddy 11.99 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 11.57 25 Yr 24 Hr 22.2 29,200 29,222.2 0.006 

Big Muddy 11.32 25 Yr 24 Hr 22.2 37,000 37,022.2 0.007 

Big Muddy 11.02 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 10.71 25 Yr 24 Hr 22.2 37,000 37,022.2 0.007 

Big Muddy 10.42 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 10.15 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 9.93 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 9.63 25 Yr 24 Hr 22.2 37,000 37,022.2 0.007 

Big Muddy 9.42 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 9.24 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 9.07 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 8.83 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 8.60 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 8.33 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 8.05 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 7.90 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 7.74 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 7.57 25 Yr 24 Hr 22.2 37,000 37,022.2 0.007 

Big Muddy 7.30 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 7.07 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 6.87 25 Yr 24 Hr 22.2 37,000 37,022.2 0.007 

Big Muddy 6.59 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 6.26 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 6.02 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 

Big Muddy 5.84 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 
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R05954

Twenty Five Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 5.60 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 
Big Muddy 5.36 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 
Big Muddy 5.34 25 Yr 24 Hr Route 13 Bridge (Westbound) - Murphysboro 
Big Muddy 5.33 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 
Big Muddy 5.33 25 Yr 24 Hr Route 13 Bridge (Eastbound) - Murphysboro 
Big Muddy 5.31 25 Yr 24 Hr 22.2 37,000 37,022.2 0.005 
Big Muddy 5.13 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 
Big Muddy 4.77 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 
Big Muddy 4.76 25 Yr 24 Hr Route 127 Bridge - Murphysboro 
Big Muddy 4.75 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 
Big Muddy 4.22 25 Yr 24 Hr 22.2 37,000 37,022.2 0.005 
Big Muddy 3.96 25 Yr 24 Hr 22.2 37,000 37,022.2 0.005 
Big Muddy 3.40 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 
Big Muddy 3.14 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 
Big Muddy 3.08 25 Yr 24 Hr 22.2 37,000 37,022.2 0.005 
Big Muddy 3.07 25 Yr 24 Hr 20th Street Bridge - Murphysboro 
Big Muddy 3.05 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 
Big Muddy 2.92 25 Yr 24 Hr 22.2 37,000 37,022.2 0.005 
Big Muddy 2.61 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 
Big Muddy 2.47 25 Yr 24 Hr 22.2 37,000 37,022.2 0.005 
Big Muddy 2.15 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 
Big Muddy 1.99 25 Yr 24 Hr 22.2 37,000 37,022.2 0.006 
Big Muddy 1.79 25 Yr 24 Hr 22.2 37,000 37,022.2 0.005 
Big Muddy 1.58 25 Yr 24 Hr 22.2 37,000 37,022.2 0.005 
Big Muddy 1.46 25 Yr 24 Hr 22.2 37,000 37,022.2 0.005 
Big Muddy 1.17 25 Yr 24 Hr 22.2 37,000 37,022.2 0.005 
Big Muddy 1.06 25 Yr 24 Hr 22.2 37,000 37,022.2 0.005 
Big Muddy 0.94 25 Yr 24 Hr 22.2 37,000 37,022.2 0.005 
Big Muddy 0.62 25 Yr 24 Hr 22.2 37,100 37,122.2 0.005 
Big Muddy 0.48 25 Yr 24 Hr 22.2 37,100 37,122.2 0.006 
Big Muddy 0.18 25 Yr 24 Hr 22.2 37,100 37,122.2 0.005 
Big Muddy 0.00 25 Yr 24 Hr 22.2 37,100 37,122.2 0.006 
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R05955

Fifty Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 53.44 50 Yr 24 Hr 0.0 24,100 24,100 0.005 
Big Muddy 53.23 50 Yr 24 Hr 0.0 24,100 24,100 0.004 
Big Muddy 53.04 50 Yr 24 Hr 0.0 24,100 24,100 0.005 
Big Muddy 52.82 50 Yr 24 Hr 0.0 24,100 24,100 0.005 
Big Muddy 52.56 50 Yr 24 Hr 0.0 24,100 24,100 0.005 
Big Muddy 52.40 50 Yr 24 Hr 0.0 24,100 24,100 0.005 
Big Muddy 52.04 50 Yr 24 Hr 0.0 24,100 24,100 0.006 
Big Muddy 51.89 50 Yr 24 Hr 22.2 24,100 24,122.2 0.005 
Big Muddy 51.49 50 Yr 24 Hr 22.2 24,100 24,122.2 0.005 
Big Muddy 51.21 50Yr 24 Hr 22.2 24,100 24,122.2 0.005 
Big Muddy 51.12 50Yr 24 Hr 22.2 24,100 24,122.2 0.005 
Big Muddy 51.11 50Yr 24 Hr Railroad Bridge 

Big Muddy 51.09 50Yr 24 Hr 22.2 24,100 24,122.2 0.005 
Big Muddy 51.03 50Yr 24 Hr 22.2 24,100 24,122.2 0.005 
Big Muddy 50.77 50 Yr 24 Hr 22.2 24,100 24,122.2 0.005 
Big Muddy 50.54 50 Yr 24 Hr 22.2 24,100 24,122.2 0.005 
Big Muddy 50.15 50Yr 24 Hr 22.2 24,100 24,122.2 0.005 
Big Muddy 49.86 50Yr 24 Hr 22.2 24,100 24,122.2 0.005 
Big Muddy 49.62 50 Yr 24 Hr 22.2 24,100 24,122.2 0.005 
Big Muddy 49.45 50 Yr 24 Hr 22.2 24,100 24,122.2 0.009 
Big Muddy 49.28 50Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 48.95 50Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 48.55 50 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 48.04 50 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 47.59 50 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 47.27 50Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 46.90 50 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 46.84 50Yr 24 Hr 22.2 24,100 24,122.2 0.008 
Big Muddy 46.54 50 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 46.17 50 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 46.16 50 Yr 24 Hr Route 148 Bridge 

Big Muddy 46.14 50 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 46.11 50Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 45.90 50Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 45.78 50Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 45.56 50Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 45.34 50 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 45.12 50Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 44.91 50 Yr 24 Hr 22.2 24,100 24,122.2 0.007 
Big Muddy 44.74 50Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 44.54 50Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 44.35 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 44.17 50Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 44.12 50Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 44.03 50 Yr 24 Hr 22.2 26,800 26,822.2 0.008 
Big Muddy 43.88 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 43.46 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 43.25 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
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R05956

Fifty Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 43.08 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 42.87 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 42.39 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 42.19 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 41.86 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 41.66 50 Yr 24 Hr 22.2 26,800 26,822.2 0.008 
Big Muddy 41.44 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 41.12 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 40.75 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 40.41 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 40.11 50 Yr 24 Hr 22.2 26,800 26,822.2 0.008 
Big Muddy 39.80 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 39.55 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 39.44 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 39.27 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 39.02 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 38.80 50 Yr 24 Hr 22.2 26,800 26,822.2 0.008 
Big Muddy 38.48 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 38.21 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 38.04 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 37.88 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 37.53 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 37.29 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 36.90 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 36.79 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 36.35 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 36.19 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 36.01 50 Yr 24 Hr 22.2 26,800 26,822.2 0.008 
Big Muddy 35.90 50 Yr 24 Hr 22.2 26,800 26,822.2 0.008 
Big Muddy 35.61 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 35.15 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 34.92 SO Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 34.53 SO Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 34.20 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 33.67 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 33.10 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 32.44 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 32.06 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 31.71 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 31.48 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 31.35 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 30.99 SO Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 30.60 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 30.26 SO Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 29.81 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 29.68 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 29.46 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
Big Muddy 29.36 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 
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R05957

Fifty Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 29.35 50 Yr 24 Hr Route 9/Route 184 Bridge 

Big Muddy 29.35 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 

Big Muddy 29.16 50 Yr 24 Hr 22.2 26,800 26,822.2 0.006 

Big Muddy 29.02 50 Yr 24 Hr 22.2 26,800 26,822.2 0.006 

Big Muddy 28.93 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 

Big Muddy 28.21 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 

Big Muddy 28.10 50 Yr 24 Hr 22.2 26,800 26,822.2 0.006 

Big Muddy 27.89 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 

Big Muddy 27.72 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 

Big Muddy 27.03 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 

Big Muddy 26.47 50 Yr 24 Hr 22.2 26,800 26,822.2 0.006 

Big Muddy 26.03 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 

Big Muddy 25.82 50 Yr 24 Hr 22.2 26,800 26,822.2 0.006 

Big Muddy 25.46 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 

Big Muddy 25.25 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 

Big Muddy 24.97 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 

Big Muddy 23.69 50 Yr 24 Hr 22.2 26,800 26,822.2 0.007 

Big Muddy 23.44 50 Yr 24 Hr 22.2 26,800 26,822.2 0.006 

Big Muddy 23.19 50 Yr 24 Hr 22.2 30,500 30,522.2 0.006 

Big Muddy 23.14 50 Yr 24 Hr 22.2 30,500 30,522.2 0.007 

Big Muddy 22.88 50 Yr 24 Hr 22.2 30,500 30,522.2 0.007 

Big Muddy 22.66 50 Yr 24 Hr 22.2 30,500 30,522.2 0.006 

Big Muddy 22.55 50 Yr 24 Hr 22.2 30,500 30,522.2 0.006 

Big Muddy 22.23 50 Yr 24 Hr 22.2 30,500 30,522.2 0.006 
C 

Big Muddy 21.73 50 Yr 24 Hr 22.2 30,500 30,522.2 0.006 

Big Muddy 21.38 50 Yr 24 Hr 22.2 30,500 30,522.2 0.006 

Big Muddy 21.25 50 Yr 24 Hr 22.2 30,500 30,522.2 0.006 

Big Muddy 21.23 50 Yr 24 Hr North Reed Station Road Bridge 

Big Muddy 21.22 50 Yr 24 Hr 22.2 30,500 30,522.2 0.006 

Big Muddy 21.13 50 Yr 24 Hr 22.2 30,500 30,522.2 0.006 

Big Muddy 20.90 50 Yr 24 Hr 22.2 30,500 30,522.2 0.006 

Big Muddy 20.63 50 Yr 24 Hr 22.2 30,500 30,522.2 0.006 

Big Muddy 20.40 50 Yr 24 Hr 22.2 30,500 30,522.2 0.006 

Big Muddy 20.05 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 

Big Muddy 19.73 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 

Big Muddy 19.41 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 

Big Muddy 19.29 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 

Big Muddy 19.28 50 Yr 24 Hr Railroad Bridge 

Big Muddy 19.26 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 

Big Muddy 19.25 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 

Big Muddy 19.24 50 Yr 24 Hr Route 51 Bridge 

Big Muddy 19.22 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 

Big Muddy 19.17 50 Yr 24 Hr 22.2 33,700 33,722.2 0.007 

Big Muddy 18.64 50 Yr 24 Hr 22.2 33,700 33,722.2 0.007 

Big Muddy 18.37 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 

Big Muddy 18.04 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 

Big Muddy 17.67 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 

Big Muddy 17.52 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
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R05958

Fifty Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 17.44 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 17.09 50 Yr 24 Hr 22.2 33,700 33,722.2 0.005 
Big Muddy 16.56 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 16.46 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 16.02 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 15.85 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 15.60 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 15.35 50 Yr 24 Hr 22.2 33,700 33,722.2 0.005 
Big Muddy 15.06 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 14.90 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 14.64 50 Yr 24 Hr 22.2 33,700 33,722.2 0.005 
Big Muddy 14.42 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 14.25 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 14.03 50 Yr 24 Hr 22.2 33,700 33,722.2 0.005 
Big Muddy 13.81 50 Yr 24 Hr 22.2 33,700 33,722.2 0.005 
Big Muddy 13.61 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 13.45 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 13.20 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 12.94 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 12.59 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 12.34 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 12.25 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 11.99 50 Yr 24 Hr 22.2 33,700 33,722.2 0.006 
Big Muddy 11.57 50 Yr 24 Hr 22.2 33,700 33,722.2 0.005 
Big Muddy 11.32 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 
Big Muddy 11.02 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 
Big Muddy 10.71 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 
Big Muddy 10.42 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 
Big Muddy 10.15 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 
Big Muddy 9.93 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 
Big Muddy 9.63 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 
Big Muddy 9.42 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 
Big Muddy 9.24 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 
Big Muddy 9.07 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 
Big Muddy 8.83 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 
Big Muddy 8.60 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 
Big Muddy 8.33 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 
Big Muddy 8.05 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 
Big Muddy 7.90 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 
Big Muddy 7.74 50Yr 24 Hr 22.2 42,700 42,722.2 0.006 
Big Muddy 7.57 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 
Big Muddy 7.30 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 
Big Muddy 7.07 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 
Big Muddy 6.87 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 
Big Muddy 6.59 50Yr 24 Hr 22.2 42,700 42,722.2 0.005 
Big Muddy 6.26 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 
Big Muddy 6.02 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 
Big Muddy 5.84 50Yr 24 Hr 22.2 42,700 42,722.2 0.006 
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R05959

Fifty Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 

Big Muddy 5.60 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 

Big Muddy 5.36 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 

Big Muddy 5.34 50 Yr 24 Hr Route 13 Bridge (Westbound) - Murphysboro 

Big Muddy 5.33 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 

Big Muddy 5.33 50 Yr 24 Hr Route 13 Bridge (Eastbound) - Murphysboro 

Big Muddy 5.31 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 

Big Muddy 5.13 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 

Big Muddy 4.77 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 

Big Muddy 4.76 50 Yr 24 Hr Route 127 Bridge - Murphysboro 

Big Muddy 4.75 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 

Big Muddy 4.22 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 

Big Muddy 3.96 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 

Big Muddy 3.40 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 

Big Muddy 3.14 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 

Big Muddy 3.08 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 

Big Muddy 3.07 50 Yr 24 Hr 20th Street Bridge - Murphysboro 

Big Muddy 3.05 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 

Big Muddy 2.92 50 Yr 24 Hr 22.2 42,700 42,722.2 0.006 

Big Muddy 2.61 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 

Big Muddy 2.47 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 

Big Muddy 2.15 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 

Big Muddy 1.99 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 

Big Muddy 1.79 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 

Big Muddy 1.58 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 
C 

Big Muddy 1.46 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 

Big Muddy 1.17 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 

Big Muddy 1.06 50 Yr 24 Hr 22.2 42,700 42,722.2 0.005 

Big Muddy 0.94 50 Yr 24 Hr 22.2 42,700 42,722.2 0.004 

Big Muddy 0.62 50 Yr 24 Hr 22.2 42,800 42,822.2 0.005 

Big Muddy 0.48 50 Yr 24 Hr 22.2 42,800 42,822.2 0.004 

Big Muddy 0.18 SO Yr 24 Hr 22.2 42,800 42,822.2 0.005 

Big Muddy 0.00 50 Yr 24 Hr 22.2 42,800 42,822.2 0.004 
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R05960

One Hundred Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (els) Event Flow (els) Flow (els) Elev. (ft) 
Big Muddy 53.44 100 Yr 24 Hr 0.0 27,200 27,200 0.006 
Big Muddy 53.23 100 Yr 24 Hr 0.0 27,200 27,200 0.007 
Big Muddy 53.04 100 Yr 24 Hr 0.0 27,200 27,200 0.006 
Big Muddy 52.82 100 Yr 24 Hr 0.0 27,200 27,200 0.007 
Big Muddy 52.56 100 Yr 24 Hr 0.0 27,200 27,200 0.006 
Big Muddy 52.40 100 Yr 24 Hr 0.0 27,200 27,200 0.007 
Big Muddy 52.04 100 Yr 24 Hr 0.0 27,200 27,200 0.006 
Big Muddy 51.89 100 Yr 24 Hr 22.2 27,200 27,222.2 0.006 
Big Muddy 51.49 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 51.21 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 51.12 100 Yr 24 Hr 22.2 27,200 27,222.2 0.006 
Big Muddy 51.11 100 Yr 24 Hr Railroad Bridge 
Big Muddy 51.09 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 51.03 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 50.77 100 Yr 24 Hr 22.2 27,200 27,222.2 0.006 
Big Muddy 50.54 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 50.15 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 49.86 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 49.62 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 49.45 100 Yr 24 Hr 22.2 27,200 27,222.2 0.006 
Big Muddy 49.28 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 48.95 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 48.55 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 48.04 100 Yr 24 Hr 22.2 27,200 27,222.2 0.006 
Big Muddy 47.59 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 47.27 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 46.90 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 46.84 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 46.54 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 46.17 100 Yr 24 Hr 22.2 27,200 27,222.2 0.006 
Big Muddy 46.16 100 Yr 24 Hr Route 148 Bridge 
Big Muddy 46.14 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 46.11 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 45.90 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 45.78 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 45.56 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 45.34 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 45.12 100 Yr 24 Hr 22.2 27,200 27,222.2 0.006 
Big Muddy 44.91 100 Yr 24 Hr 22.2 27,200 27,222.2 0.007 
Big Muddy 44.74 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 
Big Muddy 44.54 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 
Big Muddy 44.35 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 44.17 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 
Big Muddy 44.12 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 44.03 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 
Big Muddy 43.88 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 
Big Muddy 43.46 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 43.25 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 
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R05961

One Hundred Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (els) Event Flow (els) Flow (els) Elev. (ft) 

Big Muddy 43.08 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 42.87 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 42.39 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 42.19 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 41.86 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 41.66 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 41.44 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 41.12 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 40.75 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 40.41 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 40.11 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 39.80 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 39.55 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 39.44 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 39.27 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 39.02 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 38.80 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 38.48 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 38.21 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 38.04 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 37.88 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 37.53 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 37.29 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 36.90 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 36.79 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 36.35 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 36.19 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 36.01 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 35.90 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 35.61 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 35.15 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 34.92 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 34.53 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 34.20 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 33.67 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 33.10 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 32.44 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 32.06 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 31.71 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 31.48 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 31.35 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 30.99 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 30.60 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 30.26 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 29.81 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 29.68 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 

Big Muddy 29.46 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 

Big Muddy 29.36 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 
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R05962

One Hundred Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 29.35 100 Yr 24 Hr Route 9/Route 184 Bridge 
Big Muddy 29.35 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 29.16 100 Yr 24 Hr 22.2 30,300 30,322.2 0.007 
Big Muddy 29.02 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 28.93 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 28.21 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 28.10 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 27.89 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 27.72 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 27.03 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 26.47 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 26.03 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 25.82 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 25.46 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 25.25 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 24.97 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 23.69 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 23.44 100 Yr 24 Hr 22.2 30,300 30,322.2 0.006 
Big Muddy 23.19 100 Yr 24 Hr 22.2 34,400 34,422.2 0.006 
Big Muddy 23.14 100 Yr 24 Hr 22.2 34,400 34,422.2 0.006 
Big Muddy 22.88 100 Yr 24 Hr 22.2 34,400 34,422.2 0.006 
Big Muddy 22.66 100 Yr 24 Hr 22.2 34,400 34,422.2 0.006 
Big Muddy 22.55 100 Yr 24 Hr 22.2 34,400 34,422.2 0.006 
Big Muddy 22.23 100 Yr 24 Hr 22.2 34,400 34,422.2 0.006 
Big Muddy 21.73 100 Yr 24 Hr 22.2 34,400 34,422.2 0.006 
Big Muddy 21.38 100 Yr 24 Hr 22.2 34,400 34,422.2 0.006 
Big Muddy 21.25 100 Yr 24 Hr 22.2 34,400 34,422.2 0.006 
Big Muddy 21.23 100 Yr 24 Hr North Reed Station Road Bridge 
Big Muddy 21.22 100 Yr 24 Hr 22.2 34,400 34,422.2 0.005 
Big Muddy 21.13 100 Yr 24 Hr 22.2 34,400 34,422.2 0.006 
Big Muddy 20.90 100 Yr 24 Hr 22.2 34,400 34,422.2 0.005 
Big Muddy 20.63 100 Yr 24 Hr 22.2 34,400 34,422.2 0.006 
Big Muddy 20.40 100 Yr 24 Hr 22.2 34,400 34,422.2 0.006 
Big Muddy 20.05 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 
Big Muddy 19.73 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 
Big Muddy 19.41 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 
Big Muddy 19.29 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 
Big Muddy 19.28 100 Yr 24 Hr Railroad Bridge 

Big Muddy 19.26 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 
Big Muddy 19.25 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 
Big Muddy 19.24 100 Yr 24 Hr Route 51 Bridge 
Big Muddy 19.22 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 
Big Muddy 19.17 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 
Big Muddy 18.64 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 
Big Muddy 18.37 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 
Big Muddy 18.04 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 
Big Muddy 17.67 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 
Big Muddy 17.52 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 
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R05963

One Hundred Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (els) Event Flow (els) Flow (cfs) Elev. (ft) 

Big Muddy 17.44 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 

Big Muddy 17.09 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 

Big Muddy 16.56 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 

Big Muddy 16.46 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 

Big Muddy 16.02 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 

Big Muddy 15.85 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 

Big Muddy 15.60 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 

Big Muddy 15.35 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 

Big Muddy 15.06 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 

Big Muddy 14.90 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 

Big Muddy 14.64 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 

Big Muddy 14.42 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 

Big Muddy 14.25 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 

Big Muddy 14.03 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 

Big Muddy 13.81 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 

Big Muddy 13.61 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 

Big Muddy 13.45 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 

Big Muddy 13.20 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 

Big Muddy 12.94 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 

Big Muddy 12.59 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 

Big Muddy 12.34 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 

Big Muddy 12.25 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 

Big Muddy 11.99 100 Yr 24 Hr 22.2 38,000 38,022.2 0.006 

Big Muddy 11.57 100 Yr 24 Hr 22.2 38,000 38,022.2 0.005 C 
Big Muddy 11.32 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 

Big Muddy 11.02 100 Yr 24 Hr 22.2 48,100 48,122.2 0.006 

Big Muddy 10.71 100 Yr 24 Hr 22.2 48,100 48,122.2 0.006 

Big Muddy 10.42 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 

Big Muddy 10.15 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 

Big Muddy 9.93 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 

Big Muddy 9.63 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 

Big Muddy 9.42 100 Yr 24 Hr 22.2 48,100 48,122.2 0.006 

Big Muddy 9.24 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 

Big Muddy 9.07 100 Yr 24 Hr 22.2 48,100 48,122.2 0.006 

Big Muddy 8.83 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 

Big Muddy 8.60 100 Yr 24 Hr 22.2 48,100 48,122.2 0.006 

Big Muddy 8.33 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 

Big Muddy 8.05 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 

Big Muddy 7.90 100 Yr 24 Hr 22.2 48,100 48,122.2 0.006 

Big Muddy 7.74 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 

Big Muddy 7.57 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 

Big Muddy 7.30 100 Yr 24 Hr 22.2 48,100 48,122.2 0.006 

Big Muddy 7.07 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 

Big Muddy 6.87 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 

Big Muddy 6.59 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 

Big Muddy 6.26 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 

Big Muddy 6.02 100 Yr 24 Hr 22.2 48,100 48,122.2 0.006 

Big Muddy 5.84 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
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R05964

One Hundred Year 24 Hr Rain Event Williamson and Sugar Camp 

Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (els) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 5.60 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 5.36 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 5.34 100 Yr 24 Hr Route 13 Bridge (Westbound) - Murphysboro 
Big Muddy 5.33 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 5.33 100 Yr 24 Hr Route 13 Bridge (Eastbound) - Murphysboro 
Big Muddy 5.31 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 5.13 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 4.77 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 4.76 100 Yr 24 Hr Route 127 Bridge - Murphysboro 
Big Muddy 4.75 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 4.22 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 3.96 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 3.40 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 3.14 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 3.08 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 3.07 100 Yr 24 Hr 20th Street Bridge - Murphysboro 

Big Muddy 3.05 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 2.92 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 2.61 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 2.47 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 2.15 100 Yr 24 Hr 22.2 48,100 48,122.2 0.004 
Big Muddy 1.99 100 Yr 24 Hr 22.2 48,100 48,122.2 0.004 
Big Muddy 1.79 100 Yr 24 Hr 22.2 48,100 48,122.2 0.004 
Big Muddy 1.58 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 1.46 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 1.17 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 1.06 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 0.94 100 Yr 24 Hr 22.2 48,100 48,122.2 0.005 
Big Muddy 0.62 100 Yr 24 Hr 22.2 48,200 48,222.2 0.004 
Big Muddy 0.48 100 Yr 24 Hr 22.2 48,200 48,222.2 0.004 
Big Muddy 0.18 100 Yr 24 Hr 22.2 48,200 48,222.2 0.004 
Big Muddy 0.00 100 Yr 24 Hr 22.2 48,200 48,222.2 0.005 
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Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (els) Event Flow (els) Flow (els) Elev. (ft) 

Big Muddy 53.44 500 Yr 24 Hr 0.0 35,200 35,200 0.005 

Big Muddy 53.23 500 Yr 24 Hr 0.0 35,200 35,200 0.005 

Big Muddy 53.04 500 Yr 24 Hr 0.0 35,200 35,200 0.005 

Big Muddy 52.82 500 Yr 24 Hr 0.0 35,200 35,200 0.006 

Big Muddy 52.56 500 Yr 24 Hr 0.0 35,200 35,200 0.005 

Big Muddy 52.40 500 Yr 24 Hr 0.0 35,200 35,200 0.006 

Big Muddy 52.04 500 Yr 24 Hr 0.0 35,200 35,200 0.005 

Big Muddy 51.89 500 Yr 24 Hr 22.2 35,200 35,222.2 0.005 

Big Muddy 51.49 500 Yr 24 Hr 22.2 35,200 35,222.2 0.005 

Big Muddy 51.21 500 Yr 24 Hr 22.2 35,200 35,222.2 0.006 

Big Muddy 51.12 500 Yr 24 Hr 22.2 35,200 35,222.2 0.005 

Big Muddy 51.11 500 Yr 24 Hr Railroad Bridge 

Big Muddy 51.09 500 Yr 24 Hr 22.2 35,200 35,222.2 0.005 

Big Muddy 51.03 500 Yr 24 Hr 22.2 35,200 35,222.2 0.005 

Big Muddy 50.77 500 Yr 24 Hr 22.2 35,200 35,222.2 0.005 

Big Muddy 50.54 500 Yr 24 Hr 22.2 35,200 35,222.2 0.005 

Big Muddy 50.15 500 Yr 24 Hr 22.2 35,200 35,222.2 0.006 

Big Muddy 49.86 500 Yr 24 Hr 22.2 35,200 35,222.2 0.006 

Big Muddy 49.62 500 Yr 24 Hr 22.2 35,200 35,222.2 0.005 

Big Muddy 49.45 500 Yr 24 Hr 22.2 35,200 35,222.2 0.005 

Big Muddy 49.28 500 Yr 24 Hr 22.2 35,200 35,222.2 0.006 

Big Muddy 48.95 500 Yr 24 Hr 22.2 35,200 35,222.2 0.006 

Big Muddy 48.55 500 Yr 24 Hr 22.2 35,200 35,222.2 0.006 

Big Muddy 48.04 500 Yr 24 Hr 22.2 35,200 35,222.2 0.006 

Big Muddy 47.59 500 Yr 24 Hr 22.2 35,200 35,222.2 0.005 

Big Muddy 47.27 500 Yr 24 Hr 22.2 35,200 35,222.2 0.005 

Big Muddy 46.90 500 Yr 24 Hr 22.2 35,200 35,222.2 0.005 

Big Muddy 46.84 500 Yr 24 Hr 22.2 35,200 35,222.2 0.006 

Big Muddy 46.54 500 Yr 24 Hr 22.2 35,200 35,222.2 0.006 

Big Muddy 46.17 500 Yr 24 Hr 22.2 35,200 35,222.2 0.005 

Big Muddy 46.16 500 Yr 24 Hr Route 148 Bridge 

Big Muddy 46.14 500 Yr 24 Hr 22.2 35,200 35,222.2 0.005 

Big Muddy 46.11 500 Yr 24 Hr 22.2 35,200 35,222.2 0.005 

Big Muddy 45.90 500 Yr 24 Hr 22.2 35,300 35,322.2 0.006 

Big Muddy 45.78 500 Yr 24 Hr 22.2 35,300 35,322.2 0.005 

Big Muddy 45.56 500 Yr 24 Hr 22.2 35,300 35,322.2 0.006 

Big Muddy 45.34 500 Yr 24 Hr 22.2 35,300 35,322.2 0.006 

Big Muddy 45.12 500 Yr 24 Hr 22.2 35,300 35,322.2 0.005 

Big Muddy 44.91 500 Yr 24 Hr 22.2 35,300 35,322.2 0.005 

Big Muddy 44.74 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 44.54 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 44.35 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 

Big Muddy 44.17 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 

Big Muddy 44.12 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 44.03 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 43.88 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
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Big Muddy 43.46 SOD Yr 24 Hr 22.2 39,200 39,222.2 0.006 
Big Muddy 43.25 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 43.08 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 42.87 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 42.39 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 42.19 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 41.86 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 41.66 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 
Big Muddy 41.44 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 
Big Muddy 41.12 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 40.75 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 40.41 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 
Big Muddy 40.11 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 39.80 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 
Big Muddy 39.55 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 
Big Muddy 39.44 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 
Big Muddy 39.27 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 
Big Muddy 39.02 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 
Big Muddy 38.80 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 38.48 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 
Big Muddy 38.21 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 
Big Muddy 38.04 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 37.88 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 37.53 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 37.29 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 36.90 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 36.79 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 
Big Muddy 36.35 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 36.19 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 36.01 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 35.90 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 35.61 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 35.15 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 34.92 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 
Big Muddy 34.53 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 34.20 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 33.67 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 33.10 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 
Big Muddy 32.44 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 32.06 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 31.71 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 31.48 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 
Big Muddy 31.35 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 30.99 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 30.60 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 30.26 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 29.81 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
Big Muddy 29.68 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 
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Big Muddy 29.46 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 29.36 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 29.35 500 Yr 24 Hr Route 9/Route 184 Bridge 

Big Muddy 29.35 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 29.16 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 29.02 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 28.93 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 28.21 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 28.10 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 27.89 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 27.72 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 27.03 500 Yr 24 Hr 22.2 39,200 39,222.2 0.006 

Big Muddy 26.47 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 26.03 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 25.82 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 25.46 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 25.25 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 24.97 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 23.69 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 23.44 500 Yr 24 Hr 22.2 39,200 39,222.2 0.005 

Big Muddy 23.19 500 Yr 24 Hr 22.2 44,200 44,222.2 0.005 

Big Muddy 23.14 500 Yr 24 Hr 22.2 44,200 44,222.2 0.005 

Big Muddy 22.88 500 Yr 24 Hr 22.2 44,200 44,222.2 0.005 

Big Muddy 22.66 500 Yr 24 Hr 22.2 44,200 44,222.2 0.005 
C 

Big Muddy 22.55 500 Yr 24 Hr 22.2 44,200 44,222.2 0.005 

Big Muddy 22.23 500 Yr 24 Hr 22.2 44,200 44,222.2 0.005 

Big Muddy 21.73 500 Yr 24 Hr 22.2 44,200 44,222.2 0.005 

Big Muddy 21.38 500 Yr 24 Hr 22.2 44,200 44,222.2 0.005 

Big Muddy 21.25 500 Yr 24 Hr 22.2 44,200 44,222.2 0.005 

Big Muddy 21.23 500 Yr 24 Hr North Reed Station Road Bridge 

Big Muddy 21.22 500 Yr 24 Hr 22.2 44,200 44,222.2 0.005 

Big Muddy 21.13 500 Yr 24 Hr 22.2 44,200 44,222.2 0.005 

Big Muddy 20.90 500 Yr 24 Hr 22.2 44,200 44,222.2 0.005 

Big Muddy 20.63 500 Yr 24 Hr 22.2 44,200 44,222.2 0.005 

Big Muddy 20.40 500 Yr 24 Hr 22.2 44,200 44,222.2 0.005 

Big Muddy 20.05 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 

Big Muddy 19.73 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 

Big Muddy 19.41 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 

Big Muddy 19.29 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 

Big Muddy 19.28 500 Yr 24 Hr Railroad Bridge 

Big Muddy 19.26 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 

Big Muddy 19.25 500 Yr 24 Hr 22.2 48,700 48,722.2 0.004 

Big Muddy 19.24 500 Yr 24 Hr Route 51 Bridge 

Big Muddy 19.22 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 

Big Muddy 19.17 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 

Big Muddy 18.64 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 

Big Muddy 18.37 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 

Big Muddy 18.04 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
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Big Muddy 17.67 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 17.52 500 Yr 24 Hr 22.2 48,700 48,722.2 0.004 
Big Muddy 17.44 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 17.09 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 16.56 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 16.46 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 16.02 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 15.85 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 15.60 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 15.35 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 15.06 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 14.90 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 14.64 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 14.42 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 14.25 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 14.03 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 13.81 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 13.61 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 13.45 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 13.20 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 12.94 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 12.59 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 12.34 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 12.25 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 11.99 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 11.57 500 Yr 24 Hr 22.2 48,700 48,722.2 0.005 
Big Muddy 11.32 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 
Big Muddy 11.02 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 
Big Muddy 10.71 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 
Big Muddy 10.42 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 
Big Muddy 10.15 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 
Big Muddy 9.93 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 
Big Muddy 9.63 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 
Big Muddy 9.42 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 
Big Muddy 9.24 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 
Big Muddy 9.07 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 
Big Muddy 8.83 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 
Big Muddy 8.60 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 
Big Muddy 8.33 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 
Big Muddy 8.05 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 
Big Muddy 7.90 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 
Big Muddy 7.74 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 
Big Muddy 7.57 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 
Big Muddy 7.30 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 
Big Muddy 7.07 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 
Big Muddy 6.87 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 
Big Muddy 6.59 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 
Big Muddy 6.26 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 
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Big Muddy 6.02 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 5.84 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 5.60 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 

Big Muddy 5.36 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 

Big Muddy 5.34 500 Yr 24 Hr Route 13 Bridge (Westbound) - Murphysboro 

Big Muddy 5.33 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 

Big Muddy 5.33 500 Yr 24 Hr Route 13 Bridge (Eastbound) - Murphysboro 

Big Muddy 5.31 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 5.13 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 4.77 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 4.76 500 Yr 24 Hr Route 127 Bridge - Murphysboro 

Big Muddy 4.75 500 Yr 24 Hr 22.2 61,700 61,722.2 0.005 

Big Muddy 4.22 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 3.96 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 3.40 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 3.14 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 3.08 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 3.07 500 Yr 24 Hr 20th Street Bridge - Murphysboro 

Big Muddy 3.05 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 2.92 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 2.61 500 Yr 24 Hr 22.2 61,700 61,722.2 0.003 

Big Muddy 2.47 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 2.15 500 Yr 24 Hr 22.2 61,700 61,722.2 0.003 

Big Muddy 1.99 500 Yr 24 Hr 22.2 61,700 61,722.2 0.003 

Big Muddy 1.79 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 1.58 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 1.46 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 1.17 500 Yr 24 Hr 22.2 61,700 61,722.2 0.003 

Big Muddy 1.06 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 0.94 500 Yr 24 Hr 22.2 61,700 61,722.2 0.004 

Big Muddy 0.62 500 Yr 24 Hr 22.2 61,800 61,822.2 0.004 

Big Muddy 0.48 500 Yr 24 Hr 22.2 61,800 61,822.2 0.004 
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TO: 
CC: 
FROM: 
DATE: 
JOB NO.: 
RE: 

" . 

MEMORANDUM 

J ~m·es Plumley 

John Michael Com, P .E. (TN) 
December 13, 2019 
192584. 
Mixing Zone Calculations 

optimizing 
resources I water, air, earth 

AquAeTer previously provided the mixing zone calculations in the Conceptual Diffuser 

Design report produced in November 2016. This memo summarizes the modeling and describes 

. each model input file. 

CORMIX was originally used. The version used was 3.2. AquAeTer has performed side

by-side comparison modeling with newer versions of CORMIX. The results were nearly identical. 

Aside from some new graphical features, the underlying !11athematics are still _the same. Based on 

multiple diffuser performance studies performed by AquAeTer, CORMIX is expected to provide 

a very reasonable estimate of the mixing. 

Each port was modeled independently for each scenario. The-results of the models were 

then stitched together to determine where the water quality criteria were met. The most stringent 

point was to meet 500 mg/L for chloride at the edge of the mixing zone. All other mixing zones 

would be smaller than this one. For the model, we assumed that-Sugar Camp's outfall would be 

in use, resulting in· less available mixing for Williamson. The following dispersions were 

determined based on meeting all applicable water quality criteria. J'he worse-case required 

dispersion is 34.0: 1 for the total mixing zone. The worse-case acute dispersion required was 3.3: 1, 

for nickel. 
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PARAMETER ACUTE/ WQS CONCENTRATION DISPERSION 
CHRONIC BACKGROUND MINE REQUIRED 

(mg/L) (mg/L) 
L:t) 

Chloride Single Value 500 31.2 12,000 25.5 

Single Value 500 151 12,000 34.0 

Sulfate Single Value 1,182 60.1 2,120 1.8 

Iron (total) 
Aquatic 

0.5 0.220 1.835. 5.8 
Organisms 

Nickel Acute 0.0074 - 0.013 3.3 

( dissolved) Chronic 0.004 - 0.013 3.25 

Acute 0,015 - 0.032 2.1 
Copper 

Chronic 0.012 0.032 2.7 -

The scenarios and the projected distances to meet the target dispersions are given in the 
following table. 

SCENARIO RIVER ACTIVE TOTAL ACUTE TOTAL 
FLOW PORT(S) DISCHARGE ZONE MIXING 

(cfs) DISTANCE ZONE 
(gpm) DISTANCE 

(ft) (ft) 

Case 1, Min. 30 Port 1 102 7.1 50 

Case 1, Max. >=116 Port 1 396 5.8 37 

Case 2, Min. 117 Ports 1 & 2 396 4.4 36.6 

Case 2, Max: >=233 Ports 1 & 2 793 6.9 88 

Case 3, Min. 234 Ports 1, 2, & 3 793 11.2 46 

Case 3, Max. >=440 Ports 1, 2, & 3 1,499 9.3 116 

Case 4, Min. 441 Ports 1, 2, 3, & 4 1,499 13.9 176 

Case 4, Max: >=906 Ports 1, 2, 3, & 4 3,085 11.4 147 

Case 5, Min. 907 Ports 1, 2, 3, 4, 3,085 18.2 231.8 
&5 

Case 5, Max. >=1,734 Ports 1, 2, 3, 4, 5,905 14.5 251 
&5 

. ... . 

__J 
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The CORMIX files followed the naming convention: 

MAC + Scenario (1-5) + Port + Normal(N)/Max (X) 

The files are. listed below: 

1. Case 1 
a. MACl-lN 
b. ·MACI-IX 

2. Case 2 (as both of these are 3-inch ports with the same flowrate, only one model 
was run for· each scenario in this case). 

a. MAC2-1N 
b. MAC2"'.1X 

3. Case 3 (ports 1 and 2 are the same, so only one model run was made for each 
· scenario) 

a. MAC3-1N 
b. MAC3-3N 
c. MAC3-1X 
d. MAC3-3X 

4. Case 4 (ports 1 and 2 are the same, so only one model run was made for each 
scenario) 

a. MAC4-1N 
b. MAC4-3N 
c. MAC4-4N 
d. MAC4-1X 
e. MAC4-3X 
f. MAC4-4X 

5. Case 5 (ports 1 and 2 are the same, so only one model run ·was made for each 
scenario) 

a. MACS-IN 
b. MAC5-3N 
C. MAC5-4N 
d. MAC5-5N 
e. MACS-IX 
f. MAC5-3X 
g. MAC5-4X 
h. MAC5-5X 

If you should have questions or comments concerning our assessment, please call us at 
(615) 373-8532 orby FAX at (615) 373-8512 orby e-mail at jmcorn@aquaeter.com. 
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MACl-lN.CXl 
CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIXl: Subsystem version: 
Submerged Single Port Discharges CORMIX_v.3.20 __ September_1996 

CASE DESCRIPTION 
Site name/label: 
Design case: 
FILE NAME: 
Time of Fortran run: 

ENVIRONMENT PARAMETERS 
Bounded section 

MachABigAMuddyARiver 
CaseAlA_AlAPortANormalAFlow 
cormix\sim\Macl-lN .cxl 
11/08/16--09:41:36 

(metric units) 

BS = 12.46 AS = 3.72 QA = 1.07 ICHREG= 2 
HA = .30 HD = .30 
UA 
uw 

= .287 F = .144 USTAR = .3840E-01 
= 2.000 UWSTAR= .2198E-02 

Uniform density environment 
STRCND= U RHOAM = 998.4901 

DISCHARGE PARAMETERS (metric units) 
BANK = LEFT DISTB = 5.23 
D0 = .076 A0 = .005 H0 
THETA= 15.00 SIGMA= .00 
U0 = 1.413 Q0 = .006 
RHO0 = 1013.3900 DRHO0 =-.1490E+02 GP0 
C0 = .1000E+04 CUNITS= ppm 
!POLL = 1 KS = .0000E+00 KD 

FLUX VARIABLES (metric units) 
Q0 = .6441E-02 M0 = .9099E-02 J0 
Associated length scales (meters) 
LQ = .07 LM = .96 Lm 

Lmp 

NON-DIMENSIONAL PARAMETERS 
FR0 = 13.37 R = 4.93 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) = NHS 1 
1 Applicable layer depth HS= .30 1 
111111111111111111111111111111111111111111 

= .10 

= .6441E:.02 
=-.1463E+00 

= .0000E+00 

=-.9427E-03 

= .33 
= 99999.00 

SIGNJ0= 

Lb = 
Lbp = 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
C0 = .1000E+04 CUNITS= ppm 

Page 1 
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NTOX = 0 
NSTD = 0 
REGMZ = 0 

MAC1-1N.CX1 

XINT = 1000.00 XMAX = 1000.00 

X-Y-Z COORDINATE SYSTEM: 
ORIGIN is located at the bottom and below the center of the port: 

5.23 m from the LEFT bank/shore. 
X-axis points downstream, Y-axis points to left, 2-axis points upward. 

NSTEP = 50 display intervals per module 

BEGIN MOD101: DISCHARGE MODULE 

COANDA ATTACHMENT immediately following the discharge·. 

X 
.00 

y 
.00 

z 
.00 

END OF MOD101: DISCHARGE MODULE 

S C 
1.0 .100E+04 

B 
.05 

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Bottom-attached jet motion. 

Profile definitions: 
B = Gaussian 1/e (37%) ·half-width, normal to trajectory 

Half wall jet, attached to bottom. 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, 

X y z s C B 
.00 .00 .00 1.0 .100E+04 .04 
._19 .00 .00 1.0 .100E+04 .05 
.39 .00 .00 1.2 .846E+03 .07 
.59 .00 .00 1.5 .687E+03 .08 
.19 .00 .00 1. 7 .581E+03 .09 
.98 .00 .00 2.0 .504E+03 .10 

1.18 .00 .00 2.2 .447E+03 .11 
1.38 .00 .00 2.5 .402E+03 .12 
1.57 .00 .00 2.7 .366E+03 .12 
1. 77 .00 .00 3:0 .336E+03 .13 
1.97 .00 .00 3.2 .311E+03 .14 
2.16 .00 .00 3.4 .290E+03 .15 
2~·36 .00 .00 3.7 .272E+03 .15 
2.56 .00_ .00 3.9 .256E+03 .16 
2.75 .00 .00 4.1 .242E+03 .16 
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MACl-lN.CXl 
2.95 .. 00 .00 4.3 .230E+03 .17 
3.14 .00 .00 4.6 .219E+03 .18 
3.34 .00 .00 4.8 ._209E+03 .18 
3.5'4 .00 .00 5.0 .200E+03 .19 
3.74 .00 .00 5.2 .192E+03 .19 
3.93 .00 .00 5.4 .185E+e3 .20 
4.13 . .00 .00 5.6 .178E+03 .20 
4.32 .00 .00 5.8 .172E+03 .20 
4.52 ~00 .00 6.0 .166E+03 .21 
4.72 .00 .00 6.2 .161E+03 .21 
4.92 .00 .00 6.4 .156E+03 .22 
5.11 .00 .00 6.6 .151E+03 .22 
5.31 .00 .00 6.8 .147E+03 .23 
5.51 .00 .00 7.0 .143E+03 .23 
5.70 .00 .00 7.2 .139E+03 .23 
5.90 .00 .00 7.4 .136E+03 .24 
6.10 .00 .00 7.5 .• 133E+03 .24 
6.29 .00 .00 7.7 .129E+03 .24 
6.49 .00 .00 7.9 .126E+03 .25 
6.69 .00 .00 8.1 .124E+03 .25 
6.88 .00 .00 8.3 .121E+03 .25 
7.08 .. 00 .-00 8.5 .118E+03 .26 
7.28 .00 .00 8.6 .116E+03 .26 
7.47 .00 .00 8.8 .114E+03 .26 
7.67 .00 .00 9.0 · .111E+03 .27 
7.87. .00 .00 9.2 .109E+03 .27 
8.06 .00 .00 9.3 .107E+03 .27 
8.26 .00 .00 9.5 .105E+03 .28 
8.46 .00 .00 9.7 .103E+03 .28 
8.65 .00 .00 9.8 .102E+03 .28 
8.85- .00 . .00 10.-0 .100E+03 .29 
9.05 .~0 .00 10.2 .983E+02 .29 
9.24 .00 .00 10.3 .967E+02 · . 29 
9.44 .00 .00 · 10.5 .952E+02 .29 
9.64 .00 .00 10;7 .938E+02 .30 
9.83 .00 .00 10.8 .924E+02 .30 

Cumulative travel time = 17. sec 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

--------------------------------------------- ·-------------------------------
-----------------------------------------------------------------------------
BEGIN MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

Control volume inflow: 
X y z s C B 

9·:s3 --·- .-00 · ·:0e-. "10.8 · .924E+02 ' .... 30 

Profile definitions: 
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MACl-lN.CXl 
BV = layer depth (vertically mixed) 
BH = top-hat half-width, in horizontal· plane normal to trajectory 
ZU = upper plume boundary (Z-coordinate) 
ZL = lowe·r plume boundary. (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = averag_e (bulk) concentration (includes reaction effects, if any) 

X y z s C BV BH zu ZL 
9.53 .00 .00, 10.8 .924E+02 .00 .00 .00 .00 
9.59 .00 .00 10.8 .924E+02 .30 .05 .30 .00 
9.65 .00 .00 10.8 .924E+02 .30 .08 .30 .00 
9. 71 .00 .00 10.8 .924E+02 .30 .10 .30 .00 
9.77 .00 .00 10.8 .924E+02 .30 .11 .30 .00 
9.83 .00 .00 10.8 .924E+02 .30 .12 .30 .00 
9.89 .00 .00 11.5 .872E+02 .30 .13 .30 .00 
9.95 .00 .00 12.9 .777E+02 .30 .15 .30 .00 

10.01 .00 .00 14.1 .708E+02 .30 .16 .30 .00 
10.07 .00 .00 14.8 .675E+02 .30 .16 .30 .00 
10.13 .00 .00 15.2 .660E+02 .30 .17 .30 .00 

Cumulative travel time = 18. sec 

END OF MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

BEGIN MOD153: VERTICALLY MIXED PLUME IN CO-FLOW· 

Phase 1: Vertically mixed, Phase 2: Re-stratified 

Phase 1: The plume is VERTICALLY FULLY MIXED over the entire.layer depth. 
This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

Phase 2: The flow has RESTRATIFIED at the beginning of this zone. 

This.flow region is INSIGNIFICANT in spatial extent and will be by~passed. 

END OF MOD153 :· VERTICALLY MIXED PLUME IN CO- FLOW 

** End of NEAR-FIELD REGION (NFR) ** 

The initial plume WIDTH values in the next far-field module will be 
CORRECTED by a factor 3.27 to conserve the mass flux in the far-field! 

The correction factor is quite large be~ause of the small ambient velocity 
relative to the strong mixing characteristics of the discharge! 
This indicates localized RECIRCULATION REGIONS and internal hydraulic. JUMPS. 

Flow appears highly UNSTEADY and prediction results are UNRELIABLE! 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 
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MACl-lN.CXl 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half~width, measured horizontally in Y-direction 
ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank att~ched): 
X y z s C BV BH zu ZL 

10.13 .00 .. 00 15.2 .660E+02 .30 .57 .30 .00 
10.23 .00 .00 15.3 . 652E+02 · .30 .58 .30 .00 
10.34 .00 .00 15.5 .645E+02 .29 .59 .29 .00 
10.44 .00 .00 15.7 .637E+02 .29 .61 .29 .00 
10.54 .00 .00 15.9 .630E+02 .29 .62 .29 .00 
10.65 .00 .00 16.1 .623E+02 .28 .63 .28 .00 
10.75 .00 .00. 16.2· .616E+02 .28 .65 .28 .00 
10.85 .00 .00 16.4 .609E+02 .28 .66 .28 .00 
10.96 .00 .00 16.6 .602E+02 .28 .67 .28 .00 
11.06 .00 .00 16.8 .595E+02 .27 .68 .27 .00 
11.16 .00 .00 17.0 .. 588E+02 .27 .70 .27 .00 
11.27 .00 .00 17.2 .581E+02 .27 .71 .27 .00 
11.37 .00· .00 17.4 .574E+02 .27 .72 .27 .00 
11.47 .00 .00 17.6 .568E+02 .. 27 .73 .27 .00 
11.58 .00 .00 17.8 .561E+02 .27 .74 ~27 ·.00 
11.68 .00 .00 18.0 .554E+02 . 27. .76 .27 .00 
11.78 .00 .00 18.3 .548E+02 .27 .77 !27 .00 
11.89 .00 .00 18.5 .541E+02 .26 .78 .26 · .00 

. 11. 99 :00 .00 18.7 .535E+02 .26 .79 .26 .00 
12.09 .00 .00 18.9 .528E+02 .26 .80 .26 .00 
12.20 .00 .00 19.2 .522E+02 .26 .81 .26 .00 
12.30 .00 .00 19.4 .515E+02 .26 .83 .26 .00 
12.40 .00 .00 19.7 .509E+02 .26 .84 .-26 .00 
12.51 .00 .00 19.9 .503E+02 .26 .85 .26 ,.00 
12.61 .00 ·.00 20.2 .496E+02 .26 .86 .26 .00 
12.71 .00 .00 20.4 .490E+02 .26 .87 .26 .00 
12.81 .00 .00 20.7 .484E+02 .26 .88 .26 .00 
12.92 .00 .00 20.9 .478E+02 .26 .89 .26 .00 
13.02 .00 .00 21.2 .472E+02 .26 .90 .26 .00 
13.12 .00 .00 21.5 .466E+02 .26 .91 .26 .00 
13.23 .00 .00 21.8 .460E+02· .26 .92 .26 .00 
13.33 ·.00 .00 22.0 .454E+02 .26 .93 .26 .00 
13.43 .00 .00 22.3 .448E+02 .26 .94 .26 .00 
13.54 .00 .00 22.6 .442E+02 .26 .96 .26 .00 

. '13.64 .. .00 -·.00 22.9 .436E+02 .27 .97 .27 .00 
13. 74 .00 .00 23.2 .431E+02 .27 .98 .27 .00 
13.85 .00 .00 23.5 .425E+02 .27 .99 .27 .00 
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MACl-lN.CXl 
13.95 .00 .00 23.8 .420E+02 .27 1.00 
14.05 .00 .00 24.2 .414E+02 .27 1.01 
14.16 .00 .00 24.5 .409E+02 .27 1.02 
14.26 .00 .00 24.8 .403E+02 .27 1.03 
14.36 .00 .00 25.1 .398E+02 .27 1.04 
14.47 .00 .00 25.5 .393E+02 · .27 1.05 
14.57 .00 .00 25.8 .387E+02 .27 1.06 
14.67 .00 .00 26.2 .382E+02 .27 1.07 
14.78 .00 .00 26.5 .377E+02 .28 1.08 
14.88 .00 .00 26.9 .372E+02 .28 1.09 
14.98 .00 .00 27.3 .367E+02 .28 1.10 
15.09 .00 .00 27.6 .362E+02 .28 1.11 
15.19 .00 .00 28.0 .357E+02 !28 1.12 
15.29 .00 .00 28.4 .352E+02 .28 1.13 

Cumulative travel time = 36. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 

BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

Vertical diffusivity (initial value) = 
Horizontal diffusivity (initial value)= 

.229E-02 m"2/s 

.574E-02 m"2/s 

Profile definitions: 

.27 

.27 

.27 

.27 

.27 

.27 

.27 

.27 

.28 

.28 

.28 

. 28 

.28 

.28 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
= or equal to layer depth, if fully mixed 

BH = Gaussian s.d.*sqrt(~i/2} (46%) half-width, 
measured horizontally in·Y-direction 

ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary·(Z-coordinate) 
S = hydrodynamic centerline dilution 
C = cen_terline concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C BV · BH zu 

15.29 .00 .00 28.4 . 352E+02. .28 1.13 .28 
23.64 .00 .00 35.7 .280E+02 .30 1.34 .30 
31.98 .00 .00 40.6 .246E+02 .30 1.52 .30 
40.32 .00 .00 45.0 .222E+02 .30 1.68 .30 
48.67 .00 .00 49.0 .204E+02 .30 1.83 .30 
57.01 .00 .00 52.6 . 190E+02 .30 . 1.97 .30 
65.35 .00 .00 56.1 .178E+02 .30 2.10 .30 
73.70 .00 .00 59.3 .169E+02 .30 2.22 .30 
82.04 .00 .00 62.3 .160E+02 .30 2.33 .30 
90.39 .00 .00 65.3 .153E+02 .30 2.44 .30 
98.73 .00 .00 68.1 .147E+02 .30 · 2.55 .30 

107.07 .00 .00 70.8 .141E+02 .30 2.65 .30 
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ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
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115.42 .00 .00 73.3 .136E+02 .30 2.74 .30 .00 
123.76 .00 .00 · 75.8 .132E+02 .30 2.84 .30 .00 
132.10 .00 .00 78.3 .128E+02 .30 2.93 .30 .00 
140.45 . 00 .00 . 80.6 .124E+02 .30 3.02 .30 .00 
148.79 .00 .00 '82.9 .121E+02 .30 3.10 .30 .00 
157'.14 .00 .00 85.1 .118E+02 .30 3.18 .30 .00 
165.48 .00 .00 87.3 .115E+02 .30 ·3.26 .30 .00 
173.82 .00 .00 89.4 .112E+02 .30 3.34 .30 .00 
182.17 .00 .00 91'.4 .109E+02 .30 3.42 .30 .. 00 
190.51 .00 .00 93.S .107E+02 .30 3.50 .30 .00 
198.85 .00 .00 95.4 .105E+02 .30 3.57 .30 .00 
207.20 .00 ;00 97.4 .103E+02 .30 3.64 .30 .00 
215.54 .00 .00 99.3 .101E+02 .30 3.71 .30 .00 
223.89 .00 .00 101.1 .989E+01 .30 3.78 .30 .00 
232.23 .00 .00 102.9 .971E+01 .30 3.85 .30 .00 
240.57 .00 .00 104.7 .955E+01 .30 3.92 ·.30 .00 
248.92 .00 .00 106.5 .939E+01 .30 3.98 .30 .00 
257.26 .00 .00 108.2 .924E+01 .30 4.05 .30 .00 
265.60 .00 .00 109.9 .910E+01 .30 4.11 .30 .00 
273.95 .00 ._00 111.6 .896E+01 .30 4.18 .30 .00 
282.29 .00 .00 113.3 .883E+01 .30 4.24 .30 .00 
290.64 .00 .00· 114.9 .870E+01 .30 4.30 .30 .00 
298.98 .00 .00 116 ♦-5 .858E+01 .30 4.36 .30 .00 
307.32 .00 .00 118.1 .847E+01 .30 4.42 .30 .00 
315.67 .00 .00 119.7 .836E+01 .30 4.48 .30 .00 
324.01 .00 .00 121.2 .825E+01 .30 4.54 .30 .00 
332.35 .00 .00 122.8 .815E+01 . .30 4.59 .30 .00 
340.70 .00 .00 124.3 .805E+01 .30 4.65 .30 .00 
349.04 .00 .00 125.8 .795E+01 .30 4.70 .30 .00 
357.39 .00 .00 127.2 .786E+01 .30 4.76 .30 .00 
365.73 .00 .00 128.7 .777E+01 .30 4.81 .30 .00 
374.07 .00 .00 130.1 .768E+01 .30 4.87 .30 .00 
382.42 .00 .00 131.6 .760E+01 .30 4.92 .30 .00 
390.76 .00 .00 133.0 .752E+01 .30 4.97 .30 .00 
399.10 .0~ .00 134.4 .744E+01 .30 5.03 .30 .00 
407.45 .00 .00 135. 7 .737E+01 .30 5.08 .30 .00 
415.79 .00 .00 137.1 .729E+01 .30 5.13 .30 .00 
424.14 .00 .00 138.5 .722E+01 .30 5.18 .30 .00 
432.48 .00· .00 139.8 .715E+01 .30 5.23 .30 .00 

Cumulative travel time= 1484. sec 

-----------------------------------------------------------------------------
Plume Stage 2 (bank attached): 

X y z s C BV BH zu ZL 
432.48 5.23 .00 139.8 .715E+01 .30 10.46 .30 .00 
443 ♦-83. ·-s.2'3. ·;00 · 140:3 . 71'3E+01· :3'0 10:~9· .30 .00 
455.18 5.23 .00 140.7 .711E+01 .30 10.53 .30 .00 
466.53 5.23 .00 141.2 .708E+01 .30 10.56 .30 .00 . 
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477.88 5.23 .00 141.6 .706E+01 .30 ·10. 59 .30. .00 
489 ;23 5.23 .00 142.1 .704E+01 .30 10.63 .30 .00 
500.58 5.23 .00' 142.5 .702E+01 .30 10.66 .30 .00 
511.93 5.23 .00 142.9 .700E+01 .30 10.69 .30 .00 
523.28 5.23 .00 143.4 .697E+01 .30 10·. 73 .30 .00 
53'4.63 5.23 .00 143.8 .695E+01 .30 10.76 .-30 .00 
545.98 5.23 .00 . 144.3 .693E+01 .30 10.79 .30 .00 
557.33 5.23 .00 144.7 .691E+01 .30 10.83 .30 .00 
568.68 5.23 .00 145.1 .689E+01 .30 10.86 .30 .00 
580.04 5.23 .00 145.6 .687E+01 ·.30 10.89 .30 .00 
591.39 5.23 .00 146.0 .685E+01 .30 10.92 .30 .00 
602.74 5.23 .00 146.4 .683E+01 .30 10.96 .30 .00 
614.09 5.23 .00 146.9 .681E+01 .30 10.99 .30 .00 
625.44 5.23 .00 147.3 .679E+01 .30 11.02 .30 .00 
636.79 5.23 .00 147.7 .677E+01 .30 11.05 .30 .00 
648.14 5.23 .00 148.2 .675E+01 .30 11.09 .30 .00 
659.49 5.23 .00 148.6 .673E+01 .30 11.12 . 3~} .00 
670.84 5.23 .00 149.0 .671E+01 .30 11.15 .30 .00 
682.19 5.23 .00 149.4 .669E+01 . 30 11.18 . 30 . .00 
693.54 5.23 .00 149.9 .667E+01 .30 · 11.21 .30 .00 
704.89 5.23 .00 150.3 .665E+01 .30 11.24 .30 .00 
716.24 5.23 .00 150.7 .664E+01 .30 11.28 .30 .00 
727.59 5.23 .00 151.1 .662E+01 .30 11.31 .30 .00 
738.94 5.23 .00 151.5 .660E+01 .30 11.34 .30 .00 
750.29 5.23 .00 152.0 .658E+01 .30 · 11.37 .30 .00 
761.64 5.23 .00 152.4 .656E+01 .30 11.40 .30 .00 
772.99 5.23 .00 152.8. .654E+01 .30 11.43 .30 .00 
784.34 5.23 .00 153.2 .653E+01 .30 11.46 .30 .00 
795.69 5.23 .00 153.6 .651E+01 .30 11.49 .30 .00 
807.04 5.23 .00 154.0 .649E+01 .30 11.53 .30 .00 
818.39 5.23 .00 154.5 .647E+01 .30 11.56 .30 .00 
829.74 5.23 .00 154.9 .646E+01 .30 . 11. 59 .30 .00 
841.09 5.23 .00 155.3 .644E+01 .30 11.62 .30 .00 
852.44 · 5.23 .00 155.7 .642E+01 .30 11.65 .30 .00 
863.80 5.23 .00 156.1 .641E+01 .30 11.68 .30 .00 
875.15 5.23 .00 156.5 .639E+01 .30 11.71 .30 .00 
886.50 5.23 .00 156.9 .637E+01 .30 11. 74 · . 30 .00 
897.85 5.23 .00 157.3 .636E+01 .30 11.77 .30 .00 
909.20 5.23 .00 157.7 .634E+01 .30 11.80 .30 .00 
920.55 5.23 .00 158.1 .633E+01 .30 11.83 .30 .00 
931.90 5.23 .00 158.5 .631E+01 .30 11.86 .30 .00 
943.25 5.23 .00 158.9 .629E+01 .30 11.89 .30 .00 
954.60 5.23 .00 159.3 .628E+01 .30 11.92 .30 .00 
965.95 5.23 .00 159.7 .626E+01 .30 11.95 .30 .00 
977.30 5.23 .00 160.1 .625E+01 .30 11.98 .30 .00 
988 ;GS - 5.23 .00 160.5 .623E+01 .30 12.01 .30 .00 

1000.00 5.23 .00 160.9 .622E+01 .30 12.04 .30 .00 
Cumulative travel time= 3453. sec 
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Simulation limit based on maximum specified distance= 1000.00 m. 
This is the REGION OF INTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

---. -------------------------------------------------------------------------. 

CORMIXl: Submerged Single Port Discharges End of Prediction File 
111111111111111111111111111i1111111111111111111111111111111111111111111111111 
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CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

CORNELL MIXING ZONE EXPERT SYSTEM 
~ubsystem CORMIXl: Subsystem-~ersion: 
Submerged Single Port Discharges CORMIX_v.3.20 __ September_1996 

-----------------------------------------------------------------------·------

CASE DESCRIPTION 
Site name/label: 
Design case: 
FILE NAME: 
Time of Fortran run: 

MachABigAMuddyARiver 
CaseAlA_APortAlAMaximumAFlow 
cormix\sim\Macl-lX .cxl 
ll/08/16--14:54:33 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS = 16.61 AS = 8.33 QA = 3.30 ICHREG= 2 
HA = .50 HD = .50 
UA = .396 F = .121 USTAR = .4872E-01 · 
UW = 2.000 UWSTAR= .2198E-02 
Uniform density environment 
STRCND= U RHOAM = 998.4901 

DISCHARGE PARAMETERS (metric units) 
BANK = LEFT DISTB = 7.31 
00 = .076 A0 = .005 H0 
THETA= 15.00 SIGMA= .00 
U0 = 5.487 Q0 = .025 
RH00 = 1013.3900 DRH00 =-.1490E+02 GP0 
C0 = .1000E+04 CUNITS= ppm 
!POLL = 1 KS = .0000E+00 KO 

FLUX VARIABLES (metric units) . 
Q0 = :2502E-01 M0. - .1373E+00 J0 
Associated length scales (meters) 
LQ = .07 LM = 3.73 Lm 

Lmp 

NON-DIMENSIONAL PARAMETERS 
FR0 = 51. 95 R = 13.84 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) = NHS 1 
1 Applicable layer depth HS= .50 1 
111111111111111111111111111111111111111111 

= .15 

= .2502E-01 
=-.1463E+00 

= .0000E+00 

=-.3662E-02 

= .94 
= 99999.00 

SIGNJ0= 

Lb = 
Lbp = 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
C0 = .1000E+04 CUNITS= ppm 
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R05984

NTOX = '0 
NSTD = 0 
REGMZ = 0 

MACl-lX.CXl 

XINT = 1000.00 XMAX = 1000.00 

X-Y-2 COORDINATE SYSTEM: 
. ORIGIN is located at the bottom and below the center of the port: 

7.31 m from the LEFT bank/shore. 
X-axis points downstream, Y-axis points to left, 2-axis points upward. 

NSTEP = 50 display intervals per module 

BEGIN MOD101: DISCHARGE MODULE 

COANDA ATTACHMENT immediately following the discharge. 

X 
.00 

y 

.00 
z 
.00. 

END OF MOD101: DISCHARGE MODULE 
. . 

S C 
1.0 .100E+04 

B 
.05 

-----------------------------------------------------------------------------
------~--~-------------------------------------------------------------------
BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Bottom-attached jet m_otion. 

Profile definitions: 
B = Gaussian 1/e (37%) half-width, normal to trajectory 

Half wall jet, attached to bottom. 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

X y z s C B 
.00 · .00· .00 1.0 .100E+04 .04 
.19 ;00 .00 1.0 .100E+04 .06 
.37 -.00 .00 1.2 .827E+03 .07 
.56 .00 .00 1.5 .660E+03 .09 
.75 .00 .00 1.8 .552E+03 .11 
.93 .00 .00 2.1 .475E+03 .12 

1.12 .00 ·.00 2.4 .416E+03 .13 
1.31 .00 .00 2.7 .371E+03 .15 
1.49 .00 .00 3.0 .335E+03 .16 
1.68 .00 .00 3.3 .305E+03 .17 
1.87 .00 .00 3.6 .281E+03 .19 
2.06 .00 .00 3.8 .260E+03 .20 
2.25 .00 .00 4.1 .242E+03 .21 
2.43 .00 .00 4.4 .227E+03 .22 
2.62 .00 .00 4.7 .213E+03 .23 
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R05985

MACl-lX.CXl 
2.81 .00 .00 5.0 .201E+03 .24 
2.99 .00 .00 5.2 .191E+03 .25 
3.18 .00 .00 5.5 .181E+03 .26 
3.37 .00 .00 5.8 .173E+03 .27 
3.56 .00 .00 6.1 .165E+03 .28 
3.75 .00 .00 6.3 .158E+03 .29 
3.93 .00 .00 6.6 .152E+03 .30 
4.12 .00 .00 6.8 .146E+03 .31 
4.31 ;00 .00 7.1 .141E+03 .32 
4.49 .00 .00 7.4 .136E+03 .33 
4.68 .00 .00 7.6 .131E+03 .33 
4.87 .00 .00 7.9 .127E+03 .34 

· 5 .05 .00 .00 8.1 .123E+03 .35 
5.24 . 00 .00. 8.4 .119~+03 . 36 . 
5.43 .00 .. 00 8.6 .116E+03 .37 
5.62 .00 .00 8.9 .112E+03 .37 
5.81 .00 .00 9.1 .109E+03 .38 
5.99 .00 .00 9.4 .106E+03 .39 
6.18 .00 .00 9.6 .104E+03 .40 · 
6.37 • 00 .00 . 9.9 .101E+03 .40 
6.55 .00 .00 10.1 .987E+02 .41 
6.74 .00 .00 10.4 .963E+02 .42 
6.93 .00 .00. 10.6 .942E+02 .42 
7.11· .00 .00 10.9 .921E+02 .43 
7.31 .00 .00 11.1 .901E+02 .. 44 
7.49 .00 .00 11.3 .882E+02. .44 
7._68 .00 .00 11.6 .864E+02 .45 
7.87 .00 .00 11.8 .847E+02 .45 
8.05 .00 .00 12.0 .830E+02 .46 
8.24 .00 .00 12.3 .814E+02 .47 
8.43 .00 .00 12.5 .799E+02 .47 
8.61 .00 .00 12.7 .785E+02 .48 
8.80 .00 .00 13.0 .771E+02 .48 
8.99 .00 .00 13.2 .757E+02 .49 
9.18 .00 .00 13.4 . 744E+·02 .50 
9.37 .00 .00 13. 7 .732E+02 .50 

Cumulative travel time = 7. sec 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 
----------------~------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL ·MIXING 

Control volume inflow: 
X y z s C B 

·9:37 ·:00·· .00 13. 7 .732E+02 ·.50 

Profile definitions: 
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MAC1-1X.CX1 
BV = layer depth (vertically mixed) 
BH = top-hat half-width, in horizontal plane normal to trajectory 
zu = upper plume bounda~y (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilutio.n 
C = average (bulk) concentration (includes reaction effects, if any) 

X y z s C BV BH zu ZL 
8.86 .00 .00 13.7 .732E+02 . 00 .00 .00 . .00 
8.96 .00 .00 13.7 .732E+02 .50 .10 ~50 .00 
9.06 .00 .00 13.7 ·. 732E+02 .50 .15 .50 .00 
9.17 ♦-00 .00 13.7 .732E+02 .50 .18 .50 .00 
9.27 .00 .00 13.7 .732E+02 .50 .21 .50 .00 
9.37 .00 . . 00 13.7 .732E+02 .50 .23 .50 .00 
9.47 .00 .00 14.5 .691E+02 .50 .25 .50 .00 
9.57 .00 .00 16.2 .616E+02 .50 · .27 .50 .00 
9.67 .00 .00 17.8 .561E+02 .50 .29 .50 .00 
9.77 .00 .. 00 18.7 .535E+02 .50 .31 .50 .00 
9·.87 .00 .00 19.1 .523E+02 .50 .33 .50 .00 

Cumulative travel time= 8. sec 

END OF MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

BEGIN MOD153 :. VERTICALLY MIXED PLUME IN CO-FLOW 

Phase 1: Vertically mixed, Phase 2: Re-stratified 

Ph.ase 1: The plume is VERTICALLY FULLY MIXED over the entire layer depth. 
This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

Phase 2: The flow has RESTRATIFIED at the beginning of this zone. 

This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

END: OF MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

** End of NEAR-FIELD REGION (NFR) ** 

The initial plume WIDTH. values in the next far-field module will be 
CORRECTED by a factor 3.65 to conserve the mass flux in the far-field! 

The correction factor is quite large because of the small ambient velocity 
relative to the strong mixing characteristics of the discharge! 
This indicates localized RECIRCULATION REGIONS and internal hydraulic JUMPS. 

Flow a·ppear·s ·highly UNSTEADY and prediction results are UNRELIABLE! 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 
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MACl-lX.CXl 

Profile definitions: 
BV = top-hat thickness, measured vertically 

'BH = top-hat half-width; measured horizontally in Y-direction 
ZU = upper plume boun·dary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any)· 

Plume Stage 1 (not bank attached): 
X y z s C BV BH .zu ZL 

9.87 .00 .00 19.1 .523E+02 .50 1.19 .50 .00 
10.00 .00 .00 19.3 .519E+02 .50 1.21 .50 .00 
10.13 .00 .00 19.4 .515E+02 .50 1.22 .50 .00 
10.27 .00 .00 19.6 .511E+02 .50 1.24 .50 .. 00 
10.40 .00 .00 19.7 .507E+02 .49 1.25 .49 .00 
10.54 .00 .00 19.9 .503E+02 .49 1.27 .49 .00 
10.67 ~00 .00 20.0 .499E+02 .49 1.28 .49 .00 
10.80 .00 .00 20.2 .495E+02 .49 1.30 .49 .00 
10.94 .00 .00 20.3 .491E+02 .49 · 1.31 .49 .00 
11.07 .00 . 00 20.5 . .488E+02 .49 1.32 .49 .00 
11.20 ·.00 .00 20.7 • 484E+02 .48 1.34 . .48 .00 
11.34 .00 .00 20.8 .480E+02 .48 1.35 .48 .00 
11.47 .00 .00 21.0 .476E+02 .48 1.36 .48 :00 
11.60 .00 .00 21.2 .472E+02 .48 1.38 .48 .00 

· 11. 74 .00 .00 21.3 .468E+02 .48 1.39 .-48 .00 
11.87 .00 .00 21.5 .465E+02 .48 1.41 .48 .00 
12.01 .00 .00 21. 7 .461E+02 .48 1.42 .48 ;00 
12.14 .00 .00 21.9 .457E+02 .48 1.43 .48 .00 
12.27 .00 .00 22.1 .453E+02 .48 1.45 .48 .00 
12.41 .00 .00 22.2 .450E+02 .48 1.46 .48 .00 
12.54 .00 .00 22.4 .446E+02 .48 1.47 .48 .00 
12.67 .00 · ·.00 22.6 .442E+02 .48 1.49 .48 .00 . 
12.81 .00 .00 22.8 .439E+02 .48 1.50 .48 .00 
12.94 .00 .00 23.0 .43_5E+02 .48 1.51 .48 .00 
13.07 .00 .00 23.2 ._432E+02 .48 1.52 .48 .00 
13.21 .00 .00 23.4 .428E+02 .48 1.54 .48 .00 
13.34' .00 .00 23.6 .424E+02 .48 · 1.55 .48 .00 
13;4~ .00 .00 23.8 .421E+02 .48 1.56 .48 .00 
13.61 .00 .00 24.0 .417E+02 .48 1-. 58 .48· .00 
13. 74 .00 .00 24.2 .414E+02 .48 1.59 .48 .00 
13.88 .00 .00 24.4 .410E+02 .48 1.60 .48 .00 
14.01 .00 .00 24.6 .407E+02 .48 1.61 .48 .00 
14.14. .00 .00 24.8 .403E+02 .48 1.63 .48 · .00 
14.28 .00 .00 25.0 .400E+02 .48 1.64 .48 .00 

·-·14. 41 · - . . - -. 00 ·.00 .. ·2s.2 .396E+02 .48 .. .· · 1.65 .48 ~00 
14.54 .00 .00 25.4 .393E+02 .48 1.66 .48 .00 
14.68 .00 .00 25.7 .390E+02 .48 1.68 .48 .00 
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MACl-lX.CXl 
14.81 -.00 .00 25.9 .386E+02 .48 1.69 .48 .00 
14.94 .00 .00 26.1 .383E+02 .48 1. 70 .48 .00 
15.08 .00 .00 26.3 .. 380E+02 .48 1.71 .48 .00 
15.21 .00 .00 26.6 .376E+02 .48 1. 73 .48 .00 
15.35 .00 .00 26.8 . 373E+02. .48 1. 74 .48 .00 
15.48 .00 .00 27.0 .370E+02 .48 1. 75 .48 .00 
15.61 .00 .00 27.3 .367E+02 .49 1. 76 .49 .00 
15.75 .00 .00 27.5 .363E+02 .49 1. 77 .49 .00 
15.88 .00· .00 27.8 .360E+02 .49 1. 79 .49 .00 
16.01 .00 .00 28_.0 . 357E+02. .49 1.80 .49 .00 

-16.15 .00 · .00 28.3 .354E+02 .49 1.81 .49 .00 
16.28 .00 .00 28.5 .351E+02 .49 1.82 .49 .00 
16.41 .00 .00 28.8 .348E+02 .49 1.83 .49 .00 
16.55 .00 .00 29.0 .345E+02 .49 1.85 .49 .00 

Cumulative travel time = 25. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 
-----------------------------------------------------------------------------

BEGIN MOD161: PASSIVE AMBIENT MIXING IN· UNIFORM AMBIENT 

Vertical diffusivity (initial value) = .489E-02 mA2/s 
Horizontal diffusivity (initial value)= .122E-01 mA2/s 

Profile definitions: 
BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 

= or equal to layer depth, if fully mixed 
BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 

measured horizontally in Y-direction 
ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic centerline dilution 
C = _centerline concentration (includes reaction effects, if any) 

Plume Stage 1 
X 

16.55 
26.94 
37.34 
47.73 
58.13 
68.52 
78.92 
89.31 
99.71 

110.11 
120.50 
130.90 

(not bank attached): 
y z s C 

.345E+02 

.298E+02 

.269E+02 

.00 .00 29.0 

.00 .00 33.6 

.00 .00 37.2 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 · 

.00 

.00 

.00 

40.5 .247E+02 
43.5 .230E+02 
46.4 .216E+02 
49.1 .204E+02 
51.6 .194E+02 
54.0 .185E+02 
56.3 .177E+02 
58.6 .171E+02 
60.7 .165E+02 
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BV 
.49 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 

BH 
1.85 
·2.10 
2.32 
2.53 
2.72 
2.90 
3.07 
3.23 
3.38 
3.52 
3.66 
3.79 

zu 
.49 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
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MACl-lX.CXl 
141.29 .00 .00 62.8 .159E+02 .50 3.92 .50 .00 
151.69 .00 .00 64.8 .154E+02 .50 4.05 .50 .00 
-162.08 .00 .00 66.7 .150E+02 .50 4.17 .50 .00 
172.48 .00 .00 68.6 .146E+02 .50 4.29 .50 .00 
182.87 .00 .00 70.5 .142E+02 .50 4.40 .50 .00 
193.27 .00 .00 72.3 .138E+02 .50 4.52 .50 .00 
203.66 .00 .00 74.0 .135E+02 .50 4.63 .50 .00 
214.06 .00 .00 75.7 .132E+02 .50 4.73 .50 .00 
224.45 .00 .00 77.4 .129E+02 .50 4.84 .50 .00 
234.85 .00 .00 79.0 .127E+02 .50 4.94 .50 .00 
245.24 .00 .00 80.6 .124E+02 .50 5.04 .50 .00 
255.64 .00 .00 82.2 .122E+02 .50 5.14 .50 .00 
266.03 -.00 .00 83.7 .119E+02 .50 5.23 .50 .00 
276.43 .00 .00 85.3 .117E+02 .50 5.33 .50 .00 
286.82 .00 .00 86.7 .115E+02 .50 5.42 .50 .00 
297.22 .00 .00 88.2 .113E+02 .50 5.51 .50 .00 
307.61 .00 .00 89.6 .112E+02 .50 5.60 .50 .00 
318.01 .00 .00 91.1 .110E+02 .50 5.69 .50 .00 
328.41 .00 .00 92.5 .108E+02 .50 5.78 .50 .00 
338.80 .00 .00 93.8 .107E+02 .50 5.86 .50 .00 
349.20 .00 .00 95.2 .105E+02 .50 5.95 .50 .00 
359.59 .00 .00 96.5 .104E+02 .50 6.03 .50 .00 
369.99 .00 .00 97.8 .102E+02 .50 6.11 .50 .00 
380.38 .00 .00 99.1 .101E+02 .50 6.20 .50 .00 
390.78 .00 .00 100.4 .996E+01 .50 6.28 .50 .00 
401.17 .00 .00 101.7 .983E+01 .50 6.35 .50 .00 
411.57 .00 .00 102.9 ·• 972E+01 .50 6.43 .50 .00 
421.96 .00 .00 104.2 .960E+01 .50 6.51 .50 .00 
432.36 .00 .00 105.4 .949E+01 .50 6.59 .50 .00 
442.75 .00 .00 106.6 .938E+01 .50 6.66 .50 .00 
453.15 .00 .00 107.8 .928E+01 .50 6.74 .50 .00 
463.54 .00 .00 109.0 .918E+01 .50 6.81 .50 · .00 
473.94 .00 .00 110.1 .908E+01 .50 6.88 .50 .00 
484.33 .00 .00 111.3 .899E+01 .50 6.96 .5.0 .00 
494.73 .00 .00 112.4 .889E+01 .50 7.03 .50 .00 
505.12 .00 .00 113.6 .881E+01 .50 7.10 .50 .00 
515.52 .00 .00 114.7 .872E+01 .50 7 .17 .50 .00 
525.91 .00 .00 115.8 .864E+01 .50 7.24 .50 .00 
536.31 .00 .00 116.9 .855E+01 .50 7.31 .50 .00 

Cumulative travel time = 1327. sec 

-----------------------------------------------------------------------------
Plume Stage 2 (bank attached): 

X y z s C BV BH zu ZL 
536.31 7.31 .00 116.9 .855E+01 .50 14.61 .50 .00 

·545_ 58" 7.31 .-00 · ---i-17 .'1 .854E+01· .50 14.64 .50 .00 
554.86 7.31 .00 117.4 .852E+01 .50 14.67 .50 .00 
564.13 7 .-31 .00 117.6 .850E+01 .50 14.70 .50 .00 
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MACl-lX.CXl 
573.40 7.31 .00 117 .9 .848E+01 .50 14.73 .50 .00 
582.68 7.31 .00 · 118.1 .847E+01 .50 14.76 .50 .00 
591.95 7.31 .00 118.4 .845E+01 .50 14.79 .50 .00 
601.23 7 ~31. .00 118.6 .843E+01 .50 14.82 .50 .00 
610.50 7.31 .00 118.8 .841E+01 .50 14.85 .50 .00 
619.77 7.31 .00 119.1 .840E+01 .50 14.88 .50 .00 
629.05 7.31 .00 119.3 .838E+01 · • 50 14.91 .50 .00 
638.32 7.31 .00 119.6 .836E+01 .50 14.94 ~50 .00 
647.60 7.31 .00 119.8 .835E+01 .50 14.97 .50 .00 
656.87 7.31 .00 120.0 .833E+01 .50 15.00 .50 .00 
666.14 7.31 .00 120.3· .831E+01 .50 15.03 .50 ~00 
675.42 7.31 .00 120.5 .830E+01 .50 15.06 .50 .00 
684.69 7.31 .00 120.7 .828E+01 .50 15.09 .50 .00 
693.96 7.31 .00 121.0 .827E+01 .50 15.12 .50 .00 
703.24 7.31 .00 121.2 .825E+01 .50 15.15· .50 .00 
712.51 7.31 .00 121.4 .823E+01 .50 15.18 .50 .00 
721.79 7.31 .00 121.7 .822E+01 .50 15.21 .50 .00 
731.06 7.31 .00 121.9 .820E+01 .50 15.24 .50 .00 
740.33 7.31 .00 122.2 .819E+01 .50 15.27 .50 .00 
749.61 7.31 .00 122.4 .817E+01 .50 15.30 .50 .00 
758.88 7.31 .00 · 122.6 .816E+01 .50 15.33 .50 .00 
768.15 7.31 .00· 122.9 .814E+01 .50 15.36· .50 .00 
777.43 7.31 .00 123.1 .812E+01 .50 15.38 .50 .00 
786.70 7.31 .00 123.3 .811E+01 .50 15.41 .50 .00 
795.98 7.31 .00 123.5 .809E+01 .50 15.44 .50 .00 
805.25 7.31 .00 123.8 .808E+01 .50 15.47 .50 .00 
814.52 7.31 .00 124.0 .806E+01 .50 15.50 .50 .00 
823.80 7.31 .00 124.2 .805E+01 .50 15.53 .50 .00 
833.07 7.31 .00 124.5 .803E+01 .50 15.56 .50 .00 
842.35 7.31 .00 · 124.7 .802E+01 .50 15.59 .50 .00 
851.62 7.31 .00 124.9 .800E+01 .50 15.61 .50 .00 
860.89 7.31 .00 125.2 .799E+01 .50 15.64 .50 .00 
870.17 7.31 .00 125.4 .798E+01 .50 15.67 ~50 .00 
879.44 7.31 .00 125.6 .796E+01 .50 15.70 .50 .00 
888.71 7.31 .00 125.8 .795E+01 .50 15.73 .50 .00 
897.99 7.31 .00 126.1 .793E+01 .50 15.76 .50 .00 
907.26 7.31 .00 126.3 .792E+01 .50 15.78 .50 .. 00 
916.54 7.31 .00 126.5 .790E+01 .50 15.81 .50 .00 
925.81 7.31 .00 126.7 .789E+01 .50 15.84 .50 .00 
935.08 7.31 .00 127.0 .788E+01 .5~ 15.87 .50 .00 

·944.36 7.31 .00 127.2 .786E+01 .50 15.90 .50 .00 
953.63 7.31 .00 127.4 .785E+01 .50 15.93 .50 .00 
962.90 7.31 .00 127.6 .783E+01 .50 15.95 .50 .00 
972.18 7.31 .00 127.9 .782E+01 .50 15.98 .50 .00 
981.45 7.31 .00 128.1 . 781E+01 .50 16.01 .50 .00 
990.73 7.31 .00 128.3 .779E+01 .50 16.04 .50 .00 

1000.00 7.31 .00 128.5 .778E+01 .50 16.06 .50 .00 
Cumulative travel time= 2488. sec 
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Simulation limit based on maximum specified distance= 1000.00 m. 
This is the REGION OF INTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

CORMIXl: Subme~ged Single Port Discharges End of Prediction File 
illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
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MAC2-1N.CX1 
CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIXl: Subsystem.version: 
Submerged Single Port Discharges CORMIX_v.3.20 __ September_l996 

---------------.--------------------------------------------------------------
CASE DESCRIPTION 
·Site name/label: 
Design case: 
FILE NAME: 
Time of Fortran run: 

MachABigAMuddyARiver 
CaseA2A_APortA1ANormalAFlow 
cormix\sim\Mac2-iN .cxl 
11/08/16--09:43:12 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS = ·16.61 AS = 8.33 QA 
HA = .50 HD = .50 
UA = .396 F = .121 USTAR 
uw = 2.000 UWSTAR= .i198E-02 
Uniform density environment 
STRCND= U RHOAM = 998.4901 

DISCHARGE PARAMETERS (metric units) 
BANK .- LEFT DISTB = 5.23 
D0 = .076 A0 = .005 H0 
THETA= 15.00 SIGMA= .00 
U0 = 1.413 Q0 = .006. 
RHO0 = 1013.3900 DRHO0 =-.1490E+02 GP0 
C0 = .1000E+04 CUNITS= ppm· 
!POLL = 1 KS = .0000E+00 KD 

FLUX VARIABLES (metric unlts)_ 
Q0 = .6441E-02 M0 - .9099E-02 J0 
Associated length scales (meters) 
LQ = .07 LM = .96 Lm 

Lmp 

NON-DIMENSIONAL PARAMETERS 
FR0 = 13.37 R = 3.56 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) = NH4 1 
1 Applicable layer depth HS= .50 1 
111111111111111111111111111111111111111111 

= 3.30 

= .4872E-01 

= .10 

= .6441E-02 
=-.1463E+00 

= .0000E+00 

=-.9427E-03 

= .24 
= 99999.00 

ICHREG= 2 

SIGNJ0= 

Lb = 
Lbp = 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
C0 .= .1000E+04 CUNITS= ppm 

· Page 1 
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MAC2-1N.CX1 
NTOX = 0 
NSTD = 0 
REGMZ· = 0 
XINT. = 1000.00 XMAX = 1000.00 

X-Y-2 COORDINATE SYSTEM: 
ORIGIN is located at the bottom and below the center of the port: 

5.23 m from the LEFT bank/shore. 
X-axis points downstream, Y-axis points to left, 2-axis points upward. 

NSTEP =-50 display intervals per module 

BEGIN MOD101: DISCHARGE MODULE 

X 
.00 

< • • • 

y 

.00 
z 
.10 

END OF MOD101: DISCHARGE MODULE 

S C 
1.0 .100E+04 

B 
.04 

. . -----------------------------------------------------------------------------
BEGIN CORJET (MOD110}: JET/PLUME NEAR-FIELD MIXiNG REGION 

Jet/plume transition motion in strong crossflow. 

Zone of flow establishment: THETAE= 13.67. SIGMAE= 
LE. = .29 XE = .28 YE = .00 ZE = 

Profile definitions: 
B = Gaussian 1/e (37%} half-width,. normal to trajectory 
S = hydrodynamic centerline -dilution 
C = centerline concentration (includes reaction effects, if any) 

X y z s C B 
.00 .00 .10 1.0 .100E+04 .04 
.28 .00 .17 1.0 .100E+04 .04 
.34 .00 .18 1.1 .919E+03 .04 
.40 .00 .20 1.3 .793E+03 .05 
.47 .00 .21 1.4 .698E+03 .05 
.53 .00 .22 1_.6 .626E+03 .06 
.59 .00 .23 1.8 .566E+03 .06 
.65 .00 .23 1.9 .521E+03 .07 
.72 .00 · .24 2·.1 .483E+03 .07 
.78 .00 .25 2.2 .452E+03 .07 
.84 .00 .25 2.4 .425E+03 .08 
.91 .00 .26 2.5 .402E+03 .08 
.97 ·.00 .26 2.6 .382E+03 .08 

1.03 .00 .27 2.7 .366E+03 .08 
1.09 .00 .27 2.8 .351E+03 .09 

Page 2 
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,, 

1.16 
1.22 
1.28 
1.35 
1.41 
1.47 

Maximum jet 
1.54 
1.60 
1.66 
1. 73 
1. 79 
1.85 
1.91 
L98 
2.04 
2.10 
2.17 
2.23 
2.29 
2.36 
2.42 
2.48 
2.54 
2.61 
2.67 
2.73 
2.80' 
2.86 
2.92 
2.98 
3.05 
3.11 
3.17 
3.24 
3.30 
3.36 
3.43 

.00 

.00 

.00 

.00 

.00 

.00 
height 

.00 

.00 
· .00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 
.. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 · 

.00 

.00 

.00 

.00 

.00 

.00 

.27 

.27 

.28 

.28 

.28 

.28 
has been 

.28 

.28 

.28 

.28 

.27 

.27 

.27 

.27 · . 

.26 

.26 

.i6 

.25 

.25 

.25 

.24 
·.24 
.23 
.23 
.22 
.22 
.21 
.21 
.20 
.20 
.19 
.19 
.18 
.17 
.17 
.16 
.15 

Cumulative travel time= 

MAC2-1N.CX1 
3.0 .338E+03 .09 
3.1 .326E+03 .09 
3.2 .316E+03 .09 
3.3 .308E+03 .09 
3.3 .300E+03 .09 
3.4 .293E+03 .10 

reached. 
3. 5 . 286E+03 
3.6 .280E+03 
3.7 .273E+03 
3.7 .267E+03 
3.8 .260E+03 
3.9 .254E+03 
4.0 .247E+03 
4. 2 . 241E+03 
4.3 .234E+03 
4.4 .228E+03 
4.5 .222E+03 
4.6 .216E+03 
4.8 .210E+03 
4.9 .204E+03 
5.0 .199E+03 
5:2 .193E+03 
5.3 .188E+03 
5.5 .183E+03 
5.6 .178E+03 
5.8 .173E+03 
5.9 .168E+03 
6.1 .i64E+03 
6.3 .159E+03 
6.4 .155E+03 
6.6 .151E+03 
6.8 .147E+03 
7.0 .143E+03 
7.2 .140E+03 
7.3 .136E+03 
7.5 .133E+03 
7.7 .129E+03 

4. sec 

.10 
·.10 
.10 
.10 
.10 
.10 
.11 
.11 
.11 
.11 
.11 
.12 
.12 
.12 
.12 
.12 
.13 
.13 
.13 
.13 · 
.13 
.14 
.14 
.14 
.14 
.14 
·.15 
.. 15 
.15 
.15 
.15 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 
------------·----------------------------------------------------------------

BEGIN MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH· 

Control volume inflow: 
X Y Z 

3.43 .00 .15 
S C 

7.7 .129E+03 

Page 3 

B 
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MAC2-1N.CX1 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
zu = upper plume boundary (Z-coordinate) 
ZL =- lower plume boundary (Z-coordinate) 
s = hydrodynamic averag~ (bulk) dilution 
C = average (bulk) concentration (includes reaction 

X y z s C BV 
3.27 .00 .00 7.7 .129E+03 .00 
3.32 .00 .00 7.7 .129E+03 · .. 21 
3.36 .00 .00 7.7 .129E+03 .24 
3.41 .00 .00 7.7 .129E+03 .27 
3.46 .00 .00 7.9 .126E+03 .29 
3.50 .00 .00 8.9 .112E+03 .30 
3.55 .00 .00 10.3 .972E+02 .31 
3.60 .00 .00 11.5 .868E+02 .32 
3.64 .00 .00 12.4 .808E+02 .32 
3.69 .00 .00 12.8 .779E+02 .33 
3.74 .00 .00 13.1 . 761E+02 .33 

Cumulative travel time = 5. sec 

END OF MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH 

** End of NEAR-FIELD REGION (NFR) ** 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 

Profile definitions: 
BV = top-hat thickness, measured vertically 

effects, 

BH 
.00 
.10 
.15 
.18 
.21 
.23 
.25 
.27 
.29 
.31 
.33 

BH = top-hat half-width, measured horizontally in Y-direction 
ZU = uppe~ plume boundary (Z-coordinate) 
ZL =lower.plume boundary (Z-coordinate) 
S = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, 

Plume Stage 1 (not bank attached): 
X y z s C BV BH 

3.74 .00 .00 13.1 . 761E+02 .33 .33 
3. 77 .00 .00 13.2 ·· 757E+02 .32 .33 
3.81 .00 .00 13.3 .754E+02 .32 .33 
3.84 .00 .00 13.3 .750E+02 .32 ·.34 
3.88 .00 .00 13.4 .746E+02 .32 .34 
3.92 .00 .00 13.5 .743E+02 .32 .35 
3:95 ';00 .00 13.5 .739E+02 .31 .35 ,, 

3.99 .00 .00 13.6 .735E+02 .31 .35 
4.02 .00 .00 13.7 .732E+02 .31 .36 

Page 4 

if any) 

zu ZL 
.00 .00 
.21 .00 
.24 .00 
.27 .00 
.29 .00 
.30 .00 
.31 .00· 
.32 .00 
.32 .00 
.33 .00 
.33 .00 

if any) 

zu ZL 
.33 .00 
.32 .00 
.32 .00 
.32 .00 
.32 .00 
.32 .00 
.31 .00 
.31 .00 
.31 .00 
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4.06 ;00 .00 13.7· .728E+02 .31 .36 .31 .00 
4.10 .00 .00 13.8 .724E+02 .31 .36 .31 .00 
4.13 .. 00 .00 13.9 .721E+02 .31 .37 .31 .00 
4.17 .00 .00 13·.9 .717E+02 .30 .37 .30 .00 
4.21 .00 .00 14.0 .714E+02 .30 .38 .. 30 .. 00 
4.24 .00 .00 14.1 .710E+02 .30 .38 · ;30 .00 
4.28 .00 .00 14.2 .707E+02 .30 .38 .30 .00 
4.31 .00 .00 14.2 .703E+02 .30 .39 .30 .00 
4.35 .00 · .00 14.3 .700E+02 .30 .39 · .30 .00 
4.39 . .00 .00 14.4 .696E+02 .30 .39 .30 .00 
4.42 .00 .00 14.4 .693E+02 .30 .40 .30 .00 
4.46. .00 .00 14.5 .689E+02 .29 ;40 .29 .00 
4. 50 .00 .00 14.6' .686E+02 .29 .40 .29 .00 
4.53 .00 .00 14.7 .683E+02 .29 .41 .29 .00 
4.57 .00 .00 14.7 .679E+02 .29 .41 .29 .00 
4.60 .00 .00 14.8 .676E+02 .29 .41 .29 .00 

. 4.64 .00 .00 14.9 .672E+02 .29 .42' .29 .0~ 
4.68 .00 .00 14.9 .669E+02 .29 .42 .29 ·.00 
4.71 .00 .00 15.0 .666E+02 .29 .42 .29 ·.00 
4.75 .00 .00 15.1 .662E+02 .29 .43 .29 .00 
4.79 .00 .00 15.2 .659E+02 .29 .43 .29 .00 
4.82 .00 .00 15.3 . . 656E+02 .29 .43 .29 .00 
4.86 .00 .00 15.3 .652E+02 .28 .44 ~28 .00 
4.89 .00 .00 15.4 .649E+02 .28 .44 .28 .00 
4.93 .00 .00 15.5 .. 646E+02 .28 .44 .28 .00 
4.97 .00 .00 15.6 .643E+02 .28 .45 .28 .• 00 
5.00 .00 .00 i5.6 .639E+02 .28 .45 .28 .00 
5.04 .00 .00 15.7 .636E+02 .28 .45 .28 .00 
5.07 .00 .00 15.8 .633E+02 .28 .46 .28 .00 
.5.11 .00 .00 15.9 ·.629E+02 .28 .46 .28 .00 
5.15 .00 .00 16.0 .626E+02 .28 .46 .28 .00 
5.18 .00 .00 16.1 .623E+02 .28 .47 .28 .00 
5.22 .00 .00 16.1 .620E+02 .28 .47 .28 .00 
5.26 .00 .00 16.2 .. 617E+02 .28 .47 .28 .00 
5.29 .00 .00 16.3 .613E+02 .28 .48 .. 28 .00 
5.33 .00 .00 16.4 .610E+02 .28 .48 .28 .00 
5.36 .00 .00 16.5 .607E+02 .28 .48 .28 .00 
5.40 .00 .00 16.6 .604E+02 .28 .49 .28 .00 
5.44 .00 .00 16.6 .601E+02 .28 .49 .28 .00 
5.47 .00 .00 16.7 . 598E+02· .28 .49 ;28 .00 
5.51 .00 .00 16.8 .594E+02 .28 .50 .28 .00 
5.55 .00 .00 16.9 .591E+02 .27 .50 .27 .00 

Cumulative travel time = 10. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 
-----------------------------------------------------------------------------
------------------------------------------------.-----------------------------
BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

Page 5 
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· MAC2-1N.CX1 

Vertical diffusivity (initial value) = 
Horizontal diffusivity (initial value)= 

Profile definitions: 

.489E-02 ml\2/s 

.122E-01 mA2/s 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
= or equal to layer depth, if fully ·mixed 

BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
measured horizontally in Y-direction 

zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z~coordinate) 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

Plume Stage 
X 

5.55 
11.15 

1 (~ot bank a~tached): 
y z s 
.00 .00 16.9 
.00 .00 45.5 

Plume interacts with SURFACE. 

C 
.591E+02 
.220E+02 

BV 
.27 
.42 

BH 
.50 
.89 

zu 
.27 
.42 

The passive diffusion.plume becomes VERTICALLY FULLY ~IXED within this 
prediction interval. 

16·. 76 .00 
22.37 .00 
27. 97 .00 
33.58 .00 
39.19 .00 
44. 79 .00 
50.40 .00 
56.01 .00 
61.61 .00 
67.22 .00 
72.83 .00 
78.43 .00 
84.04 .00 
89.65 
95.25 

100.86 
106.47 
112.07 
117.68 
123.29 
128.89 
134. 50 
140.11 
145.71 
151.32 
156.93 
162.54 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

71.2 
84.5 
95.9 

106.1 
115.4 
124.1 
132.1 
139.7 
146.9 
153.8 
160.3 
166.6 
172.7 
178;6 
184.3 
189.8 
195.1 
200.4 
205.4 

.140E+02 

.118E+02 

.104E+02 

.942E+01 

.866E+01 

.806E+01 

.757E+01 

.716E+01 

.681E+01 

.650E+01 

.624E+01 

.600E+01 

.579E+01 

.560E+01 

.543E+01 

.527E+01 

.512E+01 

.499E+01 

.487E+01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

210.4 .475E+01 
215.2' .465E+01 
220.0 .455E+01 
224.6 
229.2 

.-e0 --233 .·6 

.00 238.0 

.00 242.3 

.445E+01 

.436E+01 

.428E+01 

.420E+01 

.413E+01 
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.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50· 

.50 

.50 

.50 

.50 

. 50 

.50 

.50 

.50, 

.50 

.50 

.50 

.50 

.50 

1.16 
1.37 
1.56 
1.72 
1.87 
2.01 
2.14 
2.26 
2.38 
2.49 
2.60 
2.70 
2.80 
2.89 
2.99 
3.08 
3.16 
3.25 
3.33 . 
3.41 
3.49 
3.57 
3.64 
3.72 
3.79 
3.86 
3.93 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

._50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

ZL 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00· 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
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168.14 .00 .00 246.5 .406E+01 .50 4.00 .50 .00 
173.75 .00 .00 250.7 .399E+01 .50 4.06 .50 .00 
179.36 .00 .00 254.7 .393E+01· .50 4.13 .50 .00 
184.96 .00 .00 258.8 .386E+01 .50 4.19 .50 .00 
190.57 .00 .00 262.7 • 381E+01 ·· .50 4.26 .50 .00 
196.18 .00 .00 266.6 .375E+01 .50 4.32 .50 .00 
201.78 .00 .00 270.-4 .370E+01 .50 4.38 .50 .00 
207.39 .. 00 .00 274.2 .365E+01 .50 4.45 .50 .00 
213.00 .00 .00 278.0 .360E+01 .50 4.51 .50 .00 
218.60 .00 .00 281. 7 .355E+01 .50 ·4.57 .50 .00 
224.21 .00 .00 285.3 .351E+01 .50 4.62 .50 .00 
229.82 .. 00 .00 288.9 .346E+01 .50 4.68 .50 .00 
235.42 .00 .00 292.4 .342E+01 .50 4.74 .50 .00 
241.03 .00 .00 295.9 .338E+01 .50 4.80 .50 .00 
246.64 .00 .00 299.4 .334E+01 .50 4.85 .50 .00 
252.24 .00 .00 302.8 .330E+01 .50 4.91 .50 .00 
257.85 .00 .00 306.2 ·. 327E+01 .50 4.96 .50 .00 
263.46 .00 .00 309.6 .323E+01 .50 5.02 .50 .00 
269.06 . 00 .00 . 312.9 .320E+01 .50 5.07 .50 .00 
274.67 .00 .00 316.2 .316E+01 .50 5.13 .50 .00 
280.28 .00 .00 319.4 .313E+01 .50 5.18 .50 .00 
285.88 .00 .00 322.6 .310E+01 .50 5.23 .50 .00 

Cumulative travel time= 716. sec 

-----------------------------------------------------------------------------
Plume Stage 2 (bank attached): 

X y z s C BV BH zu ZL 

285.88 5.23 .00 322.6 .310E+01 .50 10.46 .50 .00 
300.17 5.23 .00 324.6 .308E+01 .50 10.53 .50 .00 
314.45 5.23 .00 326.7 .306E+01 .50 10.59 .50 .00 
328.73 5.23 .00 328.7 .304E+01 .50 10.66 · .50 .00 
343.01 5.23 ·.00 330.7 .302E+01 .50 10.72 .50· .00 
357.30 5.23 .00 332.6 .301E+01 .50 10. 78 · .50 .00 
371.58 5.23 .00 334.6 .299E+01 .50 10.85 .50 .00 
385.86 5.23 .00 336.6 .297E+01 .50 10.91 .50 .00 
400.14 5.23 .00 338.5 .295E+01 .50 10.98 .50 .00· 
414.43 5.23 .00. 340.4 .294E+01 .50 · 11.04 .50 .00 
428.71 5.23 .00 342.4 .292E+01 .50. 11.10 .50 .00 
442.99 5.23 .00 344.3 .290E+01 .50 11.16 .50 .00 

. 457. 27 5.23 .00 346.2 .289E+01 .50 11.22 .50 ·.00 
471. 55 5.23 .00 348.1 .287E+01 .50 11.29 .50 .00 
485.84 5.23 .00 350.0 .286E+01 .50 11.35 .50 .00 
500.12 5.23 .00 351.8 .284E+01 .50 11.41 .50 .00 
514.40 5.23 .00 353.7 ·. 283E+01 .50 11.47 .50 .00 
528.68 5.23 .00 355.5 .281E+01 .50 11.53 .50 .0~ 
'54"2.97 5.23 .00 357.4 .280E+01 .50 11.59 .50 .00 
557.25 5.23 .00 359.2 .278E+01 .50 11.65 .50 .00 
571. 53 5.23 .00 361.0 .277E+01 .50 11.71 .50 .00 
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585.81 5.23 .00 362.9 .276E+01 .50 11.76 .50 .00 
600.10 5.23 .00 364.7 .274E+01 .50 11.82 .50 .00 
614.38 5.23 .00 366.5 .273E+01 .50 11.88 .50 .00 
628.66 5.23 .00 368.2 .272E+01 .50 11.94 .50 .00 
642.94 5.23 .00 370.0 .270E+01 .50 12.00 .50 .00 
657.22 5.23 .. 00 371.8 .269E+01 .50 12.05 .50 .00 
671.51 5.23 .00 373.6 .268E+01 .50 12.11 .50 .00 
685.79 5.23 .00 375.3 .266E+01 .50 12.17 .50 .00 
700.~7 5.23 .00 377.1 .265E+01 .50 12.23 . 50. · .00 
714.35 5.23 .00 378.8 .264E+01 .50 12.28 .50 .00 
728.64 5.23 .00 380.5 .263E+01 .50 12.34 .50 .00 
742.92 5.23 .00 382.2 .262E+01 .50 12.39 .50 ·.00 
757.20 5.23 .00 384.0 . 260E+01 .50 12.45 .50 .00 . 
771.48 5.23 .00 385.7 .259E+01 .50 12.50 .50 .00 
785.77 5.23 .00 387.4 .258E+01 .50 12.56 .50 .00 
800.05 5.23 .00 389.1 .257E+01 .50 12.61 .50 .. 00 
814.33 5.23 .00 390.7 .256E+01 .50 12.67 .50 .00 
828.61 5.23 · .• 00 392.4 .255E+01 .50 12.72 .50 .00 
842.89 5.23 .00 394.1 .254E+01 .50 12.78 .50 .00 
857.18 5.23 .00 395.8 .253E+01 .50 li.83 .50 .00 
871.46 5.23 .00 397.4 .252E+01 .50 12.89 .50 .00 
885.74 5.23 .00 399.1 .251E+01 .50 12.94 .50 .00 
900.02 5.23 .00 400.7 .250E+01 .50 12.99 .50 .00 
914.31 5.23 .00 402.3 .249E+01 .50 13.04 .50. .00 
928.59 5.23 .00 404.0 .248E+01 .50 13.10 .50 .00 
942.87 5.23 .00 405.6 .247E+01 .50 13"15 .50 .00 
957.15 5.23 .00 407.2 .246E+01 .50 13.20 ,50 .00 
971.43 5.23 .00 408.8 .245E+01 .50 13.25 .50 .00 
985.72 5.23 .00 410.4 .244E+01 .50 13.31 .50 .00 

1000.00 5.23 .00 412.0 .243E+01 .50 13.36 .50 .00 
Cumulative travel time= 2515. sec 

Simulation limit based on maximum specified distance= 1000.00 m. 
This is the REGION OF INTEREST limitation. 

.END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
-------------------------------------------·----------------------------------
-----------------------------------------------------------------------------
CORMIXl: Submerged Single Port Discharges End of Prediction File 
1111111111111111111111111111111111111111111111111111i111111111111111111111111 
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CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIXl: Subsystem.version: 
Submerged Single Port Discharges CORMIX_v.3.20 __ September_l996 

CASE DESCRIPTION 
Site name/label: 
Design case: 
FILE NAME: 
Time of Fortran run: 

MachABigAMuddyARiver 
CaseA2A-APortA1AMaximumAFlow 
cormix\sim\Mac2-1X .cxl 
11/08/16--14:57:39 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS = 33.47 AS = 38.66 QA 
HA = 1.16 HD = 1.16 
UA = .287 F = .092 USTAR 
uw = i.000 UWSTAR= .2198E-02 
Uni form density en·viro_nment · 
STRCND= U RHOAM =. 998.4901 

DISCHARGE PARAMETERS (metric units) 
BANK = LEFT DISTB = 7.31 
D0 = .076 A0 = .005 H0 
THETA= 15.00 SIGMA= .00 
U0 = 5.487 Q0 = .025 
RHO0 = 1013.3900 DRHO0 =-.1490E+02 GP0 
C0 = .1000E+04 CUNITS= ppm 
IPOLL = 1 KS = .0000E+00 KD 

FLUX VARIABLES (metric units) 

= 11.08 

- .3066E-01 

= .15 

= .2502E-01 
=- .1463E+·00 

= .0000E+00 

ICHREG= 2 

Q0 = ~2502E-01 M0 = .1373E+00 J0 
(meters) 

=-.3662E-02 SIGNJ0= -1.0 
Associated length scales 
LQ = .07 LM = 3.73 

NON-DIMENSIONAL. PARAMETERS 
FR0 = 51.95 R = 19.15 

Lm 
Lmp 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) = NHS 1 
1 Applicable layer d~pth HS= 1.16 1 
111111111111111111111111111111111111111111 

= 1. 29 Lb = · • 16 
= 99999.00 Lbp = 99999.00 

MIXING ZONE'/ TOXIC DILUTION·/ REGION OF lNTEREST PARAMETERS 
C0 = .1000E+04 CUNITS= ppm 
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R06001

MAC2-1X.CX1 
NTOX - 0 
NSTD = 0 
REGMZ = 0 
XINT - 1000.00 XMAX = 1000.00 

X-Y-2 COORDINATE SYSTEM: 
ORIGIN is located at the bottom and below the center of the port: 

7.31 m from the LEFT bank/shore. 
X-axis points downstream, Y-axis points to left, 2-axis points upward. 

NSTEP = 50 display intervals per module 

BEGIN. MOD101: DISCHARGE MODULE 

COANDA ATTACHMENT immediately following the discharge. 

X 
.00 

y 

.00 
z 
. 00 

END OF MOD101: DISCHARGE MODULE 

S C 
1.0 .100E+04 

B 
.05 . 

------------------------------------ ·----------· -----------------------------

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Bottom-attached jet mot~on. 

Profile definitions: 
B = Gaussian 1/e (37%) half-width, normal to trajectory 

Half wall jet, attached to bottom. 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

X y z s C B 
.00 .00 ·.00 1.0 .100E+04 .04 
.70 .00 .00 1.8 .565E+03 .11 

1.41 .00 .00 2.9 .344E+03 .16 
2.11 .00 .00 4.0 .249E+03 . 2·2 
2.82 .00 .00 5.1 .195E+03 .26 
3.52 .00 .00 6.2 .162E+03 .31 
4.23 .00 .00 7.2 .138E+03 .35 
4.94 .00 .00 8.3 .121E+03 .39 
5.65 .00 .00 9.3 .107E+03 .42 
6.35 .00 .00 10.3 .970E+02 .45 
7.06 .00 .00 11.3 .886E+02 .48 
7 .76 ° .00 .00 12.3 .816E+02 .51 
8.47 -~00 ;00 13.2 .758E+02 .54 
9.17 .00 .00 14.1 .707E+02 .57 
9.89 .00 .00 15.1 .663E+02 .59 
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R06002

MAC2-1X.CX1 
10.59 .00 .00 16.0 .626E+02 .62 
11.30 .00 .00 16.9 .592E+02 .64 
12.00 .00 · .00 17.8 .563E+02 .66 

'12.71 .00 .00 18.6 .536E+02 .69 
13.41 .00 .00 19.5 .513E+02 .71 
14.12 .00 .00 20.4 .491E+02 .73 
14.83 .00 .00 .21.2 .471E+02 .75 
15.54 .00 .00 22.1 .453E+02 .77 
·16.24 .00 .00 22.9 .437E+02 .78 
16.95 .00 .00 23.7 .422E+02 .80 
17.65 .00 .00 24 . .S .408E+02 .82 
18.36 .00 .00 25.3 .395E+02 .84 
19.06 .00 .00 26.1 .383E+02 .85 
19.78 .00 .00 26.9 .371E+02 .87 
20.48 .00 .00 27.7 .361E+02 .89 
21.19 .00 .00 28.5 .351E+02 .90 
21.89 .00 .00 29.2 .-342E+02 .92 
22.60 .00 .00 30.0 .333E+02 .93 
23;30 .00 .00 30.8 .325E+02 .94 
24.0t .00 .00 31.5 .317E+02 .96 
24.72 .00 .00 32.3 .310E+02 .97 
25.43 .00 .00 33.0 .303E+02 .99 
26.13 .00 .00 33.7 .296E+02 1.00 
26.84 .00 .00 · 34.5 .290E+02 1.01 
27.54 .00 .00 35.2 .284E+02 1.03 
28.24 .00 .00 35.9 .278E+02 1.04 
28.95 .00 .00 36.6 .273E+02 1.05 
29.67 .00 .00 37.3 .268E+02 1.06 
30.37 .00 .00 38.0 .263E+02 1.08 
31.07 .00 .00 38.7 .258E+02 1.09 
31.78 .00 .00 39.4 ~254E+02 1.1€) 
32.48 .00 .00 40.1 .249E+02 1.11 
33.19 . 00 .00 40.8 .245E+02 1.12 . 
33.89 .00 .00 41.5 .241E+02 . 1.13 
34.61 .00 .00 42.2 .237E+02 1.14 
35.31 .00 .00 42.9 .233E+02 1.16 

Cumulative travel time = 56. sec 

END OF CORJET (MODi10): JET/PLUME NEAR-FIELD MIXING REGION 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

Control volume inflow: 
X y z s C .B 

35.31 .00 · -~00· .. 42.9 .233E+02 1.16 

Profile definitions: 
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R06003

MAC2-1X.CX1 
BV = layer depth (vertically mixed) 
BH = top-hat half-width, in horizontal plane normal to trajectory 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordina~e) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes rea:ction effects, if any) 

X y z s C BV BH zu ZL 
34.16 .00 .00 42.9 .233~+02 ·.00 .00 .00 .00 
34.39 .00 .00 42.9 .233E+02 1.16 .22 1.16 .00 
34.62 .00 .00 42.9 .233E+02 1.16 .30 1.16 .00 
34.85 .00 .00 42.9 .233E+02 1.16 .37 1.16 .00 
35.08 .00 .00 42.9 .233E+02 1.16 .43 1.16 .00 
35.31 .00 .00 42.9 .233E+02 1.16 .48 1.16 · .00 
35.55 .00 .00 45.4 .220E+02 1.16 .53 1.16 .00 
35.78 .00 .00 51.0 .196E+02 1.16 .57 1.16 .00 
36.01 .00 .00 55.9 ;u9E+02 1.16 .61 1.16 .00 
36.24 .00 .00 58.7 .170E+02 1.16 .65 1.16 .00 
36.47 .00 .00 60.0 .167E+02 1.16 .68 1.16 .00 

·cumulative travel time= 60. sec 

END OF MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 
-----------------------------------·--------------- ·-------------------------

BEGIN MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

Phase 1: Vertically mixed, Phase 2: Re-stratified 

Phase 1: The plume is VERTICALLY FULLY MIXED over the entire layer depth. 
This f~ow region is INSIGNIFICANT in spatial extent and will be by-passed. 

Phase 2: The flow has RESTRATIFIED at the beginning of this zone. 

This flow region is INSIGNIFICANT in _spatial extent and will be by-passed. 

END OF MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 
---------------------------------------------------------------------------~-
** End of NEAR-FIELD REGION (NFR) ** 

The initial plume WIDTH values in the next far-field module will be 
CORRECTED by a factor 3.32 to conserve the mass flux in the far-field! 

The correction factor is quite large because of the small ambient.velocity 
relative to the strong mixing characteristics of the discharge! 
This indicates localized RECIRCULATION REGIONS and internal hydraulic JUMPS. 

Flow appears highly UNSTEADY and prediction results are UNRELIABLE! 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 
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MAC2-1X.CX1 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C BV BH zu ZL 

36.47 .00 .00 60.0 .167E+02 1.16 2.26 1.16 .00 
37.33 .00 .00 61.1 .164E+02 1.12 2.37 1.12 .00 
38.19 .00 .00 62.-2 .161E+02 1.09 2.48 1.09 .00 
39.04 .00 .00 63.3 .158E+02 1.07 2.59 1.07 .00 
39.90 .00 .00 64.5 .155E+02 1.04 2.69 1.04 .00 
40.76 .00 .00 65.6 .152E+02 1.02 2.79 1.02 .00 
41.62 .00 .00 66.8 .'150E+02 1.01 2.89 1.01 .00 
42.48 .00 .00 67.9 .147E+02 .99 2.99 .99 .00 
43.34 .00 .00 69.1 .145E+02 .98 3.09 .98 .00 
44.19 .00 .00 70.4 .142E+02 .96 3.18 .96 .00 
45.05 .00 .00 71.6 .140E+02 .95 3.28 .95 .00 
45.91 .00 :00 72.9 .137E+02 .94 3.37 .94 .00 
46.77 .00 .00 74.2 .135E+02 .93 3.46 .93 .00 
47.63 .00 .00 75.6 .132E+02 .93 3.55 .93 .00 
48.49 .00 .00 77.0 .130E+02 .92 3.64 .92 .00 
49.34 .00 .00 78.4 .127E+02 .. 92 3.73 .92 .00 
50.20 .00 .00 79.9 .125E+02 .91 3.81 .91 .00 
51.'06 .00 .00 81.4 .123E+02 .91 3.90 .91 .00 
51.92 .00 .00 83.0 · .121E+02 .91 3.98 .91 .00 
52.78 .00 .00 84.6 .118E+02 • 91 . · 4.07 .91 .00 
53.64 .00 .00 86.2 • 116E+02 .90 4.15 .90 . .00 
54.-49 .00 .00 87.9 .1141;+02 .90 4.23 .90 .00 
·5s.35 .00 .00 89.6 .112E+02 .90 4.32 · .90 .00 
56.21 .00 .00 91.4 .109E+02 .91 4.40 .91 .00 
57.07 .00 .00 93.2 .107E+02 .91 4.48 .91 .00 
57.93 .00 .00 95.1 .105E+02 .91 4.56 .91 .00 
58.78 ;00 .00 97.0 .103E+02 .91 4.63 .91 .00 
59.64 .00 .00 99.0 .101E+02 .92 4.71 .92 .00 
60.50 .00 .00 101.0 .990E+01 .92 4.79 .92 .00 
61.36 .00 .00 103.1 .970E+01 .92 4.87 .92 .00 
62.22 .00 . .00 105.2 .951E+01 .93 4.94 .93 .00 
63.08 ~00 .00 107.4 .931E+01 .93 · 5.02 .93 .00 
63.93 .00 .00 109.6 .913E+01 .94 5.09 .94 .00 
64.79 .00 .00 111.9 .894E+01 .94 5.17 .94 .00 

·05. 65 · .. ·00· .00 114.2 .876E+01 .95" 5.24 .95 ·.00 
66.51 .00 .00 116.6 .858E+01 .96 5.31 .96 .00 
67.37 .00 .00 119.0 .840E+01 .96 5.39 .96 .00 
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R06005

MAC2-1X.CX1 
68.23 .00 .00 121.5 .823E+01 .97 5.46. .97 .00 
69.08 .00 .00 124.1 .806E+01 .98 5.53 .98 .00 
69.94 .00 .00 126.7 .789E+01 .99 5.60 .99 .00 
1e.80 .00 .00 129.4 .773E+01 .99 5.67 .99 .00 
71.66 .00 .00 132:1 .757E+01 1.00 5.74 1.00 .00 
72.52 .00 .00 134.9 .741E+01 1.01 5.81 1.01 .00 
73.38 .00 .00 137.8 .726E+01 1.02 5.88 1.02 .00 
74.23 .00 .00 140.7 .711E+01 1.03 5.95 1.03 .00 
75.09 .00 .00 143.6 .696E+01 1.04 6.02 1..04 .00 
75.95 .00 .00 146.7 .682E+01 1.05 6.09 1.05 .00 
76.81 .00 .00 149.8 ·.668E+01 1.06 6.16 1.06 .00 
77.67 .00 .00 152.9 .654E+01 1.07 6.23 1.07 .00 
78.53 .00 .00 156.1 .641E+01 1.08 6.29 1.08 .00 
79.38 .00 .00 159.4 .627E+01 1.09 6.36 1.09 .00 

Cumulative travel time = 210. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 
-----------------------------------------------------------------------------

BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

Vertical diffusivity (initial valu.e) = 
Horizontal diffusivity (initial value) -

Profile definitions: 

.709E-02 m"2/s 

.177E-01 m"2/s 

BV = Gaussian s.d.*sqrt(pi/2). (46%) thickness, measured vertically 
= or equal to layer depth, if fully mixed 

BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
measured horizontally in Y-direction 

zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C BV BH zu 

79.38 .0~ .00 159.4 .627E+01 1.09 6.36 1.09 
80.72 .00 .00 163.2 .613E+01 1.11 6.38 1.11 
82.05 .00 .00 167.1 .598E+01 1.14 6.40 1.14 
83.38 .00 .00 170.3 .587E+01 1.16 6.42 1.16 
84.72 .00 .00 170.8 .586E+01 1.16 6.44 1.16 
86.05 .00 .00 171.3 .584E+01 1.16 6.46 1.16 
87.38 .00 .00 171.9 .582E+~l 1.16 6.48 1.16 
88.72 .00 .00 172.4 .580E+01 1.16 6.50 1.16 
90.05 .00 .00 172.9 .578E+01 1.16 6.52 1.16 
91:38' .00 .00 173.4 .577E+01 1.16 6.54 1.16 
92.72 .00 .00 174.0 .575E+01 1.16 6.56 1.16 
94.05 .00 .00 174.5 .573E+01 1.16 6.58 1.16 
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R06006

MAC2-1X.CX1 
95.38 .00 .00 175.0 .571E+01 1.16 6.60 1.16 .00 
96.72 .00 .00 175.5 .570E+01 1.16 6.62 1.16 .00 
98.05 .00 .00 · 176.0 .568E+01 1.16 6.64 1.16 .00 
99.38 .00 .00 176.5 .566E+01 1.16 6.66. 1.16 .00 

100.72 .00 .00 177.1 .565E+01 1.16 6.68 1.16 .00 
102.05 .00 .00 177.6 .563E+01 1.16 6.70 1.16 .00 
103.38 .00 .00 178.1 .562E+01 1.16 6.72 1.16 .00 
104.71 .00 .00 178.6 .560E+01 1.16 6. 74. 1.16 .00 
106.05 .00 .00 179.1 .558E+01 1.16 6.75 1.16 .00 
107.38 .00 .00 179.6 .557E+01 1.16 6.77 ·1.16 .00 
108.71 .00 .00 180.1 .555E+01 1.16 6.79 1.16 .00 
110.05 ~00 .00 180.6 .554E+01 1.16 6.81 1.16 .00 
111.38 .00 .00 181.1 . 552E+01· 1.16 6.83 · 1.16 .00 
112.71 .00 .00 181.6 .551E+01 1.16 6.85 1.16 .00 
114.05 :00 .00 182.1 . 549E+01 · 1.16 6.87 1.16 .00 
115.38 .00 .00 182.6 .548E+01 1.16 6.89 1.16 .00 
116.71 .00 .00 183.1 .546E+01 1.16 6.91 . 1.16 .00 
118.05 .00 .00 183.6 .545E+01 1.16 6.92 · 1.16 .00 
119.38 .00 .00 184.1 . 543E+01 . 1.16· 6.94 1.16 .00 
120.71 .00 ."00 184.6 .542E+01 1.16 6.96 1.16 .00 
122.05 .00 .00 185.1 ~540E+01 1.16 6.98 1.16 .00 
123.38 .00 .00 185.6 .539E+01 1.16 7~00 1.16 .00. 
124.71 .00 .00 186.1 .537E+01 1.16 7.02 1.16 .00 
126.05 .00 .00 186.6 .536E+01 1.16 7.04 1.16 .00 
127.38 .00 .00 187.0 .535E+01 1.16 7.05 1.16 .00 
128.71 .00 .00 187.5 .533E+0i 1.16 7.07 1.16 .00 
130.05 .00 .00 188.0 .532E+01 1.16 7.09 1.16 .00 
131.38 .00 .00 188.5 .531E+01 1.16 7.11 1.16 · .00 
132.71 .00 .00 189.0 .529E+01 1.16 7.13 1.16 .00 
134.05 .00 .00 189.5 .528E+01 1.16 7.14 1.16 .00 
135.38 .00 .00 189.9 .527E+01 1.16 7.16 1.16 .00 
136. 71 .00 .00 190.4 .525E+01 1.16 7.18 1.16 .00 
138.05 .00 .00 190.9 .524E+01 1.16 7.20 1.16 .00 
139.38 .00 .00 191.4 .523E+01 1.16 7.22 1.16 .00 
140.71 .00 .00 191.8 .521E+01 1.16 7.23 1.16 .00 
142.05 .00 .00 192.3 .520E+01 1.16 7.25 1.16 .00 
143.38 .00 .00 192.8 . 519E+01. 1.16 7.27 1.16 :00 
144.71 .00 .00 193.2 .517E+01 1.16 7.29" 1.16 .00 
146.04 .00 ~00 193.7 .516E+01 1.16 7.31 1.16 .00 

Cumulative travel time = 442. sec 

-----------------------------------------------------------------------------
Plume Stage 2 (bank attached): 

X y z s C BV BH zu ZL 

146._04 7.31 .00 193.7 .516E+01 1.16 14.61 1.16 .00 
163.12 7.31 ·.00. 195.2 .512E+01 1.16 14.72 1.16 .00 
180.20 7.31 .00 196.7 .508E+01 1.16 14.84 1.16 .00 
197.28 7.31 .00 198.2 .505E+01 1.16 14.95 1~.16 .00 
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214.36 7.31 .00 199.6 .501E+01 1.16 15.06 1.16 .00 
231.44 7.31 .00 . 201.1 .497E+01 1.16 15.17 1.16 .00 
248.52 7.31 .00 202.5 .494E+01 1.16 15.28 1.16 .00 
265.60 7.31 .00 204.0 .490E+01 1.16 15.38 1.16 .00 
282.68 7.31 .00 205.4 .487E+01 1.16 15.49 1.16 .00 
299.76 7.31 .00 206.8 .484E+01 1.16 15.60 1.16· .00 
316.84 7.31 .00 208.2 .48~E+01 1.16 15.70 1.16 .00 
333.92 7.31 .00 209.6 .477E+01 1.16 15.81 1.16 .00 
350.99 7.31 .00 211.0 .474E+01 1.16 15.91 1.16 .00. 
368.07 7.31 .00 212.3 .471E+01 1.16 16.02 · 1.16 .00 
385.15 7.31 .00 213.7 .468E+01 1.16 16.12 1.16 .00 
402.23 7.31 .00 215.1 .465E+01 1.16 16.22 1.16 .00 
419.31 7.31 .00 216.4 .462E+01 1.16 16.32 1.16 .00 
436.39. 7.31 .00 217.8 .459E+01 1.16 16.42 1.16 .00 
453.47 · 7.31 .00 219.1 .456E+01 1.16 16.53 1.16 .00 
470.55 7.31 .00 220.4 .454E+01 1.16 16.63 1.16 .00 
487.63 7.31 .00 221. 7 .451E+01 1.16 16.72 1.16 .00 
504.71 7.31 .00 223.0 .. 448E+01 1.16 16.82 1.16 .00 
521.79 7.31 .00 · 224.3 .446E+01 1.16 16.92 1.16 .00 
538.86 7.31 .00 225.6 .443E+01 1.16 17.02 1.16 .00 
555.94 · 7 .31 .00 226.9 .441E+01 1.16 17.12 1.16 .00 
573.02 7.31 .00 228.2 .43~E+01 1.16 17.21 1.16 · .00 
590.10 7.31 .00 229.5 .436E+01 1.16 17.31 1.16 .00 
607.18 7.31 .00 230.7 ,433E+01 1.16 17.40 1.16 .00 
624.26 7.31 .00 232.0 .431E+01 1.16 17.50 1.16 .00 
641.34 7.31 .00 233.2 .429E+01 1.16 17.59 1.16 .00 
658.42 7.31 .00 234.5 .426E+01 1.16 17.69 1.16 .00 
675.50 7.31 .00 235.7 .424E+01 1.16 17.78 1.16 .00 
692.58 7~31 .00 237.0 .422E+01 1.16 17.87 1.16 .00 
709.66 7.31 .00 238.2 .420E+01 1.16 17.96 1.16 .00 
726.73 7.31 .00 239.4 .418E+01 1.16 18.06 1.16 .00 
743.81 7.31 .00 240.6 .416E+01 1.16 18.15 1.16 .00 
760.89 7.31 .00 241.8 .414E+01 1.16 18.24 1.16 .00 
777.97 7.31 .00 243.0 .412E+01 1.16 18.33 1.16 .00 
795.05 7.31 .00 244.·2 .409E+01 1.16 18.42 1.16 .00 
812.13 7.31 .00 245.4 .408E+01 1.16 18.51 1.16 .00 
829.21 7.31 .00 246.6 .406E+01 1.16 18.60 1.16 .00 
846.29 7 ._31 .00 247.8 .404E+01 1.16 18.69 1.16 .00 
863.37 7.31 .00 248.9 .402E+01 1.16 18.78 1.16 .00 
880.45 7.31 .00 250.1 .400E+01 1.16 18.86 1.16 .00 
897.53 . 7.31. .00 251.3 .398E+01 1.16 18.95 1.16 .00 
914.60 7.31 .00 252.4 .396E+01 1.16 19.04 1.16 .-00 
931. 68 7.31 .00 253.6 .394E+01 1.16 19.13 1.16 .00 
948.76 7.31 .00 254.7 . 393E+01. 1.16 19.21 1.16 .00 
965.84 7.31 .00 255.8 .391E+01 1.16 19.30 1.16 .00 
982.92 7.31 .00 257.0 .389E+01 1.16 19.38 1.16 .00 

. 1000.00 7.31 .00 258.1 .387E+01 1.16 19.47 1.16 .00 
Cumulative travel time = 3416. sec 
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Simulation limit based on maximum specified distance= 1000;00 m. 
This is the REGION OF INTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

CORMIXl: Submerged Single Port Discharges End of Prediction File 
lllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllllll 
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MAC3-1N.CX1 
CORMIXl PREDICTION FILE: 
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIXl: Subsystem version: 
Submerged Single Port Discharges CORMIX_ v. 3. 20 __ Sep.tember _1996 _ 

-----------. -----------------------------------~-- --------------------------
CASE DESCRIPTION 
Site name/label: 
Design case: 
FILE NAME: 
Time of Fortran run: 

MachABigAMuddyARiver 
CaseA3A_APortA1ANormalAFlow 
cormix\sim\Mac3-1N .cxl 
11/08/16--09:45:12 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS = 33.47 AS = 38·.66 QA 
HA = 1.16 HD = 1.16 
UA = .287 F = .092 USTAR 
uw - 2.000 UWSTAR= .2198E-02 
Uni form de·nsi ty environment 
STRCND= U RHOAM = 998.4901 

DISCHARGE PARAMETERS (metric units) 
BANK = LEFT DISTB = 5.23 
D0 = .076 A0 = .005 H0 
THETA= 15.00 SIGMA= .00 
U0 = 1.413 Q0 = .006 
RHO0 = 1013.3900 DRHO0 =-.1490E+02 GP0 
C0 = .1000E+04 CUNITS= ppm 
!POLL = 1 KS = .0000E+00 KD 

FLUX VARIABLES (metric units) 
Q0· = .6441E-02 M0 = .9099E-02 J0 
Associated length scales (meters) 
LQ = .07 LM = .96 Lm 

Lmp 

NON-DIMENSIONAL PARAMETERS 
FR0 = 13.37 R = 4.93 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) = NH4 1 
1 Applicable layer depth HS= 1.16 1 
111111111111111111111111111111111111111111 

= 11.08 

= .3066E-01 

= .10 

= .6441E-02 
=-.1463E+00 

= .0000E+00 

=-.9427E-03 

= .33 
= 99999.00 

ICHREG= 2-

SIGNJ0= -1.0 . 

Lb· = .04 
Lbp = 99999.00 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
C0 = .1000E+04 CUNITS= ppm 
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R06010

MAC3-1N.CX1 
NTOX = 0 
NSTD = 0 
REGMZ = 0 
XINT = 1000.00 XMAX = 1000.00· 

X-Y-Z COORDINATE SYSTEM: 
ORIGIN is located at the bottom and below the center of the port: 

5.23 m from the LE~T bank/shore. 
X-axis points downstream, Y-axis points to left, Z-axis points upward. 

NSTEP = 50 displaX intervals per module 

BEGIN MOD101: DISCHARGE MODULE· 

X 
.00 

y 
.00 

z 
.10 

END OF MOD101: DISCHARGE MODULE 

S C 
1.0 .100E+04 

B 
.04 

BEGIN CORJET (MOD110}: .. JET /PLUME NEAR-FIELD MIXING REGION 

Jet/plume transition motion in strong crossflow. 

Zone of flow establishment: THETAE= 14.04 
LE = .32 XE = .31 YE = .00 

Profile definitions: 
B = Gaussian 1/e (37%} half-width, normal·to trajectory 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, 

X y z s C B 
.00 .00 .10 1.0 .100E+04 .04 
.31 .00 .18 1.0 .100E+04 .04 
.36 .00 .19 1.0 .961E+03 .04 
.41 .00 .20 1.2 .842E+03 .05 
.46 .00 .21 1.3 .750E+03 .05 
.52 .00 .22 1.5 .672E+03 .06 
.57 .00 .23 1.6 .613E+03 .06 
.62 .00 .24 1.8 .564E+03 .07 
.68 .00 .25 1.9 .521E+03 .07 
.73 .00 .25 2.1 .487E+03 .07 
.78 .00 .26 2.2 .457E+03 .08 
.84 .00 .27 2.3 .432E+03 .08 
.89 .00 .27 2.4 .408E+03 .08 
.95 .00 .28 2.6 .389E+03 .09 

1.00 .00 .28 2.7 .372E+03 .09 
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R06011

MAC3-1N.CX1 
1.06 .00 .28 2.8 .356E+03 .09 
1.11 .00. .29 2.9 .343E+03 .09 
1.16 .. 00 .29 3.0 .331E+03 .10 
1.22 .00 .29 3.1 .321E+03 .10 
1.27 .00 .29 3.2 .• 311E+03 .10 
1.33 .00 .29 3.3 .302E+03 .10 
1.38 .00 .29 3.4 .294E+03 .10 
1.-44 .00 .29 3.5 .287E+03' .11 

Maximum jet height has been reached. 
1.49. .00 .29 3.6 .281E+03 :11 
1.54 .00 .29 3.6 .274E+03 .11 
1.60 .00 .29 3.7 .268E+03 .11 
1.65 .00 .29 3.8 .261E+03 .11 
1.70 .00 .29 3.9 .255E+03 .12 
1. 76 .00 .29 4.0 .248E+03 .12 
1.81 .00 .29 4.1 .242E+03 .12 
1.87 .00 .28 4.2 .236E+03 .12 
1.92 .00 .28 4.4 .229E+03 .12 
1.97 .-00 .28 4.5 .224E+03 .13 
2.03 .00 .27 4.6 .217E+03 .13 
2.08 .00 .27 4.7 .212E+03 .13 
2.14 .00 .26 4.9 .206E+03 .13 
2.19 .00 .26 5.0 .200E+03 .13 
2.25 .00 .26 5.1 .195E+03 .14 
2.30 .00 .25 · 5.3 .190E+03 .14 
2. 35. .00 .25 5.4 .185E+03 .14 
2.41 .00 .24 5.6 .180E+03 .14 
2.46 .00 .24 5.7 .175E+03 .15 
2.51 .00 .23 5.9 . .170E+03 .15 
2.57 .00 .22 6.0 . 166E+03 .15 
2.62 .00 .22 6.2 .161E+03 .15 
2.68 .00 .21 6.4 .157E+03 .16 
2.73 .00 .21 6.5 .153E+03 .16 
2.79 .00 .20 6.7 .149E+03 .16 
2.84 .00 · .19 6.9 .145E+03 .16 
2.89 .00 .19 7.1 .142E+03 · .17 
2.95 .00 .18 7. i. .138E+03 .17 
3.00 .00 .17 7.4 .135E+03 .17 

Cumulativ·e travel ·time = 4. sec 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING. REGION 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH 

Control volume inflow: 
X y z s C B 

3,00 .00 .17 7.4 .135E+03 .17 
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MAC3-1N.CX1 

Profile definitions: 
BV-= top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) co·ncentration (includ~s reaction 

X y z s C ·Bv 
2.83 .00 .00 7.4 .135E+03 .00 
2.88. .00 .00 7.4 .135E+03 .24 
2.93 .00 .00 7.4 .135E+03 .28 
2.98 .00 .00 7.4 .135E+03 .31 
3.03 .00. .00 7.6 .131E+03 .33 
3.09 .00 .00 8.6 .117E+03 .35 
3.14 .00 .00 9.9 .101E+03 .36 
3.19 .00 .00 11.1 .903E+02 .37 
3.24 .00 .00 11.9 .841E+02 .37 
3.29· .00 .00 12.3 .811E+02 .38 
3.34 .00 .00 12.6 .792E+02 .38 

Cumulative travel time = 5. sec 

END OF MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH 

** End of NEAR-FIELD REGION (NFR) ** 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 

Profile qefini tions: . 
BV = top-hat thickness, measured vertically 

effects, 

BH 
.00 
.12 
.17 
.21 
.24 
.27 
.29 
.32 
.34 
.36 
.38 

BH = top-hat half-width, measured horizontally in Y-direction 
ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydrodynamic average (bulk) dilution 

if any) 

zu 
.00 
.24 
.28 
.31 
.33 
.35 
.36 
.37 
.37 
.38 
.38 

C = average (bulk) concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C BV BH zu 

3.34 .00 .00 12.6 .792E+02 .38 .38. .38 
3.63 .00 .00 13.0 .767E+02 .35 .42 .35 
3.92 .00 .00 13.4 .744E+02 .32 .47 .32 . 
4.21. .00 .00 13.8 .724E+02 .31· .51 .31 
4.49 .00 .00 14.2 .705E+02 .29 .55 .29 
4.78 . 00 .00 14.5 .688E+02 .28 .58 . 28 . 
5.07 .00 .00 14.9 .671E+02 .27 .62 .27 
5.36 .00· .00 15.3. .656E+02 .26 .66 .26 
5.65 .00 .00 · 15.6 .640E+02 .25 .69 .25 
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ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
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MAC3-1N.CX1 
5.94 .00 .00 16.0 .625E+02 .25 .73 .25 .00 
6.22 .00 .00 16.4 .611E+02 .24 .76 .24 .00 
6.51 .00 .00 16.8 .596E+02 .24 .79 .24 .00 
6.80 .00 .00 17.2 .582E+02 .23 .83 .23 .00 
7.09 .00 .00 17.6 .569E+02 .23 .86 .23 .00 
7.38 .00 .00 18.0 .555E+02 .23 .89 .23 .00 
T.66 . 00 .00 18.5 .542E+02 .23 .92 .23 . .00 
7.95 .00 .00 18.9 . 5.28E+02 .22 .95 .22 .00 
8.24 .00 .00 19.4 .515E+02 .22 .98 .22 .00· 
8.53 .00 .00 19.9 .502E+02 .22 1.01 .22 .00 
8.82 .00 .00 20 • .4 .490E+02 .22 1.03 .22 .00 
9.11 .00 .00 21.0 .477E+02 .22 1.06 .22 .00 
9.39 .00 .00 21. 5 .465E+02 .22 1.09 .22 .00 
9.68 .00 .00 22.1 .453E+02 .22 1.12 .22 .00 
9.97 .00 .00 22.7 .441E+02 .22 1.14 .22 .00 

10.26 .00 .00 23.3 .429E+02 .• 22 1.17 .22 .00 
10.55 .00 .00 23.9 .418E+02 .22 1.20 .22 .00 
10.83 .00 .00 24.6 .406E+02 .23 1.22 .23 .00 
11.12 .00 .00 25.3 .395E+02 .23 1.25 .23 .00 
11.41 .00 .00 26.0 .385E+02 .23 1.28 .23 .00 
11. 70 .00 .00 i6.7 .374E+02 .23 1.30 .23 .00 
11.99 .00 .00 27.5 .364E+02 .23 1.33 .23 .00 
12.28 .0.0 .00 28·.2 .354E+02 .24 1.35 .24 .00 
12.56 .00 .00 29.0 .344E+02 .24 1.38 .24 .00 
12.85 .00 .00 ~9.9 .335E+02 .24 1.40 .24 .00 
13.14 .00 .00 30.7 .326E+02 .24 1.42 .24 .00 
13.43 .00 .00 31.6 .317E+02 .25 1.45 .25 .00 
13. 72 .00 .00 32.5 .308E+02 .25 1.47 .25 .00 
14.00 .00 .00 33.4 .299E+02 .25 1.50 .25 .00 
14.29 .00 .00 34.4 .291E+02 .25 1.52 .25 .00 
14.58 .00 .00 35.4 ~283E+02 .26 1.54 .26 .00 
14.87 .. 00 .00 3·6.4 .275E+02 .26 1.57 .26 .00 
15.16 .00 .00 37.4 .267E+02 .26 1.59 .26 .00 
15.45 .00 .00 38.4 .260E+02 .27 1.61 .27 .00 
15.73 .00 .00 39.5 .253E+02 :21 1.63 .27 ;00 
16.02 .00 .00 40.6 .246E+02 .28 1.66 .28 .00 
16.31 .00 .00 41.8 .239E+02 .28 1.68 .28 .00 
16.60 .00 .00 43.0 .233E+02 .28 1. 70 .28 .00 
16.89 .00 .00 44.1 .227E+02 .29 1. 72 .29 .00 
17.17 .00 .00 45.4 .220E+02 .29 1.74 .29 .00 
17.46 .00 .00 46.6 .214E+02 .30 1. 77 .30 .00 
17.75 .00 .00 47.9 .209E+02 ~-30 1. 79 .30 .00 

Cumulative travel time= 56. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEµIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
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MAC3-1N.CX1 

Vertical diffusivity (initial value) = 
Horizontal diffusivity (initial value)= 

Profile definitions: 

.709E-02 ml\2/s 

.177E-01 ml\2/s 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
= or equal to layer depth, if fully mixed 

BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
-measured horizontally in ¥-direction 

zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydrodynamic centerline dilution 
c· = centerline concentration (includes reaction effects, if any) 

Plume Stage 1 
X 

17.75 
20.24 
22.73 
25.22 
27.71 
30.19 
32.68 
35.17 
37.66 

· 40.15 
42.64 
45.13 
47.62 
50.10 
52.59 
55.08 
57.57 
60.06 
62.55 
65.04 

(not 
y 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

bank attached): 
z s 

· .00 47.9 
.00 53.7 
.00 60.1 
.00 67.1 
.00 74.9 
.00 83.6 
.00 93.5 
.00 104.6 
.00 117.2 
.00 131. 3 
.00 147.0 
.00 164.3 
.00 183.0 
.00 203.2 
.00 224.6 
.00 247.1 
.00 270.4 
.00 294.5 
.00 319.3 
.00 344.5 

Plume interacts with SURFACE. 

C 
.209E+02 
.186E+02 
.166E+02 
.149E+02 
.i34E+02 
.120E+02 
.107E+02 
.956E+01 
.853E+01 
• 761E+01 
.680E+01 
.609E+01 
.546E+01 
.492E+01 
.445E+01 
.405E+01 
.370E+01 
.340E+01 
.313E+01 
.290E+01 

BV 
.30 
.31 
.33 
.35 
.37 
.40 
.43 
.46 
.50 
.54 
.58 
.63 
.69 
.74 
.80 
.86 

·. 92 
.98 

1.04 
1.10 

BH 
1. 79 
1.92 
2.04 
2.16 
2.26 
2.37 
2.47 
2.56 
2.66 
2.75 
2.83 
2.92 
3.00 
3.08 
3.16 
3.23 
3.31 
3.38 
3.45 
3.52 

zu 
.30 
.31 
.33 
.35 
.37 
.40 
.43 
.46 
.50 
.54 
.58 
.63 
.69 
.74 
.80 
.86 
.92 
.98 

1.04 
1.10 

The passive diffusion plume becomes VERTICALLY FULLY MIXED within this 
prediction interval. 

67.52 .00 .00 
70.01 .00 .00 
72.50 .00 .00 
74.99 .00 .00 
77.48 ,.00 .00 
79.97 .00 .00 
82.46 .00 .00 
84. 94 . 00 . 00 
87.43 .00 .00 

368.5 .271E+01 
375. 4. . 266E+01 
382.1 .262E+01 
388.7 .257E+01 
395.2 .253E+01 
401.6 .249E+01 
407.9 .245E+01 
414.1 .241E+01 
420.3 .238E+01 

Page 6 

1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 

3.59 
3.65 
3.72 
3.78 
3.85. 
3.91 
3.97 
4.03 
4.09 

1.16 
L16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
,.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
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89.92 .00 .00 426.3 · .235E+01 1.16 4.15 1.16 .00 
92.41 .00 .00 432.2 .231E+01 1.16 4.21 1.16 .00 
94.90 .00 .00 438.1 .228E+01 1.16 4.26 1.16 .00 
97.39 .00 .00 443.9 .225E+01 1.16 4.32 ,•. -1.16 .00 
99.88 .00 .00 449.6 .222E+01 1.16 4.37 1.16 .00 

102.37 .00· .00 455.2 .220E+01 1.16 4.43 1.16 .00 
104.85 .00 .00 460.8 .217E+01 1.16 4.48 1.16 .00 
107.34 .00, .00 466.3 .214E+01 1.16 4.54 1.16 .00 
109.83 .00 .00 471.7 .212E+01 1.16 4.59 1.16 .00 
112.32 .00 .00 477.1 .210E+01 1.16 4.64 1.16 ·.00 
114.81 .00 .00 482.4 .207E+01 1.16 4.69 1.16 .00 
117.30 .00 .00 487.7 .205E+01 1.1(:i 4.75 1.16 .00 
119.79 .00 .00 492.9 .203E+01 1.16 4.80 1.16 .00 
122.27 .00 .00 498.1 .201E+01 / 1.16 4.85 1.16 .00 
124.76 .00 .00 503.1 .199E+01 1.16 4.90 1.16 .00 
127.25 .00 .00 508.2 .197E+01 1.16 4.95 1.16 .00 
129.74 .00 .00 513.2 .195E+01 1.16 4.99 1.16 .00 
132.23 .00 .00 518.1 .193E+01 1.16 5.04 1.16 .00 
134. 72 .00. .00 523.0 .191E+01 1.16 5.09 1.16 .00 
137.21 .00 .00 527.9 .189E+01 1.16 5.14 1.16 .00 
139.70 .00 .00 532.7 .188E+01 1.16 5.18 1.16 .00 
142.18 .00 .00 537.5 .186E+01 1.16 5.23 1.16 .00 

Cumulative travel time = 490. sec 

-----------------------------------------------------------------------------
Plume Stage 2 (bank attached): 

X y z s C BV BH -· zu ZL 
142.18 5.23 .00 537.5 .1~6E+01 1.16 10.46 1.16 .00 
159.34 5.23 .00 545.6 .183E+01 1.16 10.62 1.16 .00 
176.50 5.23 .00 553.6 .181E+01 1.16 10.77 1.16 .0·0 
193.65 5.23 .00 561.5 .178E+01 1.16 10.93 1.16 .00 
210.81 5.23 .00 569.3 .176E+01 1.16 11.08 1.16 .00 
227.97 5.23 .00 576.9 .173E+01 1.16 11.23 1.16 .00 
245.12 5.23 .00 584.5 .171E+01 1.16 11.38 1.16 .00 
262.28 5.23 .00 592.0 .169E+01 1.16 11.52 1.16 .00 
279.43 5.23 .00 599.4 .167E+01 1.16 11.66 1.16 .00 
296.59 5.23 .00 606.6 .i65E+01 1.16 11.81 1.16 .00 
313.75 .5. 23 .00 613.9 .163E+0.1 1.16 11.95 1.16 .00 
330.90 5.23 .00 621.0 .161E+01 1.16 12.09 1.16 .00 
348.06 5.23 .00 628.0 .159E+01 1.16 12.22 1.16 .00 
365.22 · 5.23 .00 635.0 .157E+01 1.16 12.36 1.16 .00 
382.37 5.23 .00 '• 641.9 .156E+01 1.16 12.49 1.16 .00 
399.53 5.23 .00 648.7 .154E+01 1.16 12.62 1.16 .00 
416.68 5.23 .00 .655.4 .153E+01 1.16 12.76 1.16 .00 
433.84 5.23 .00 662.1 .151E+01 1.16 12.89 1.16 .00 
45L00 .... 5. "23 · ·.00 6'68.'7 .150E+01 1.16 13.01 1.16 .00 
·468.15 5.23 .00 675.2 .148E+01 1.16 13,·14 1.16 .00 
485.31 5.23 .00 681.7 .. 147E+01 1.16 13.27 1.16 .00 
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502.47 5.23 .00 688.1 .145E+01 1.16 13.39 1.16 .00 
519.62 5.23· .00 694.5 .144E+01 1.16 13.52 1.16 .00 
536.78 5.23 .00 700.8 .143E+01 1.16 13.64 1.16 .00 
553.94 5.23 .00 707.1 .. 141E+01 1.16 13.76 1.16 .00 
571.09 5.23 .00 713.2 .140E+01 1.16 13.88 1.16 .00 
588.25 5.23 .00 719.4 .139E+01 1.16 14.00 1.16 .00 
605.40 5.23 .00 725.5 .138E+01 1.16 i4.12 1.16 .00 
622.56 5.23 .00 731.5 .137E+01 1.16 14.24 1.16 .00 
639.72 5.23· .00 737·.5 .136E+01 1.16 14.35 1.16 .00 
656.87 5.23 .00 743.4 .135E+01 1.16 14.47 1.16 .00 

-674.03 5.23 .00 749.3 .133E+01 1.16 14.58 1.16 .00 
691.19 5.23 .00 755.2 · .132E+01 1.16 14.70 1.16 .00 
708.34 5.23 .00 761.0 .131E+01 1.16 14.81 1.16 .00 
725.50 5.23 .00 766.7 .130E+01 1.16 14.92 1.16 .00 
742.65 5.23 .00 772.4 .129E+01 1.16 15.03 1.16 .00 
759.81 5.23 .00 778.1 .129E+01 1.16 15.14 1.16 .00 
776.97 5.23 .00 783.7 .128E+01 1.16 15.25 1.16 .00 
794.12 5.23 .00 789.3 .127E+01 1.16 15.36 1.16 .00 
811. 28 5.23 .00 794.9 .126E+01 1.16 · 15.47· 1.16 .00 
828.44 5.23 .00 800.4 .125E+01 1.16 . 15.58 1.16 .00 
845.59 5.23 .00 805 .. 9 .124E+01 1.16 15.68 1.16 .00 · 
862.75 5.23 .00 811.3 .123E+01 1.16 15.79 1.16 .00 
879.91 5.23 .00 816.7 .122E+01 1.16 15.89 1.16 .00 
897.06 5.23 .00 822.1 .122E+01 1.16 16.00 1.16 .00 
914.22 5.23 .00 827.4 .121E+01 1.16 16.10 1.16 .00 
931.37 5.23 .00 832.7 .120E+01 1.16 16.21 1.16 .00 
948.53 5.23 .0~ 838.0 .119E+01 1.16 16.31 1.16 .00 
965.69 5.23 .00 843.2 .119E+01 1.16 16.41 1.16 .00 
982.84 5.23 .00 848.4 .118E+01 1.16 16.51 1.16 .00 

1000.00 5.23 .00 853.6 .117E+01 ·1.16 16.61 1.16 .00 
Cumulative travel time = 3482. sec 

Simulation limit based on maximum specified distance= 1000.00 m. 
This is the REGION OF INTEREST limitation.· 

END OF MOD161: PASSIVE AMBIENT.MIXING IN UNIFORM AMBIENT 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
CORMIXl: Submerged Single Port Discharges End of Prediction File 
11111111111111111111111111111111111111111111111111111111111111111111111111111 
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. ' 

MAC3-1X.CX1 
CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

.CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIXl: Subsystem.version: 

Submerged Single Port Discharges CORMIX_v.3.20 __ September_1996 

CA~E DESCRIPTION 
Site name/label: 
Design case: 
FILE. NAME: 
Time of Fortran run: 

·MachABigAMuddyARiver 
CaseA3A_APortA1AMaximumAFlow 
cormix\sim\~ac3-1X ~cxl 

. 11/08/16--14:58:57 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS = 43.24 AS = 58.13 QA = 16.65 ICHREG= 2 
HA = 1.34 HD = 1.34 
UA = .287 F = .087 USTAR - .2989E-01 
UW = 2.000 UWSTAR= .2198E-02 
Uniform density environment 
STRCND= U RHOAM = 998.4901 

DISCHARGE PARAMETERS (metric units) 
BANK = LEFT DISTB = 7.31 
00 = .076 A0 = .005 
THETA= 15.00 SIGMA= .00 
U0 = 5.487 Q0 = .025 

·RHO0 = 1013.3900 DRHO0 =-.1490E+02 
C0 = .1000E+04 CUNITS= ppm 
!POLL = 1 KS = .0000E+00 

FLUX VARIABLES (metric units) 

H0 

GP0 

KO 

= .15 

= .. 2502E-01 
=-.1463E+00 

= .0000E+00 

Q0 = .• 2502E-01 M0 · = .1373E+00 · J0 =-.3662E-02. SIGNJ0= -1.0 
Associated length scales (meters) 
LQ = .07 LM = 3.73 Lm 

Lmp 

NON-DIMENSIONAL PARAMETERS 
FR0 = 51.95 R = 19.15 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) = NHS 1 
1 Applicable layer depth HS= 1.34 1 
111111111111111111111111111111111111111111 

= 1.29 Lb 
= 99999.00 Lbp 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
C0 = .1000E+04 CU.NITS= ppm 

Page 1 
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NTOX = 0 
NSTD = 0. 
REGMZ = 0 

MAC3-1X.CX1 

XINT = 1000.00· XMAX = 1000.00 

X-Y-2 COORDINATE SYSTEM: 
ORIGIN is located at the bottom and below the center of the port: 

7.31 m from the LEFT bank/shore. 
X-axis points downstream, Y-axis points to left, 2-axis points upward. 

NSTEP = 50 display intervals per module 

BEGIN MOD101: DISCHARGE MODULE 

COANDA ATTACHMENT immediately following the discharge. 

X 
.00 

y 

.00 
z 
.00 

END OF MOD101: DISCHARGE MODULE 

S C 
1.0 .100E+04 

B 
.05. 

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Bottom-attached jet motion. 

Profile definitions: 
B = Gaussian 1/e (37%) half-width, normal to trajectory 

Half wall jet, attached to bottom. 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, 

X y z s C B 
.00 .00 .00 1.0 .100E+04 .04 
.98 .00 .00 2.2 .449E+03 .13 

1.97 .00 .00 3.8 .264E+03 .21 
2.95 .00 .00 5.3 .188E+03 .27 
3.94 .00 .00 6.8 .147E+03 .33 
4.93 .00 .00 8.3 .121E+03 .38 
5.91 .00 .00 9.7 .103E+03 .43 
6.89 .00 .00 11.1 .904E+02 .48 
7.89 .00 .00 12.4 .805E+02 .52 
8.87 .00 .00 13.7 .728E+02 .56 
9.85 .00 .00 15.0 .665E+02 .59 

10.84 .00 .00 16.3 .614E+02 .63 
11.83 .·00' .00 17.6 .570E+02 .66 
12.82 .00 .00 18.8 .. 532E+02 .69 
13·.80 .00 .00 20.0 .500E+02 .72 
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MAC3-1X.CX1 
14.78 .00 .00 21.2 .472E+02 .74 
15.78 .00 .00 22.3 .447E+02 .77 
16.76 .00 .00 23.5 .426E+02 .80 
17.74 .00 .00 24.6 .406E+02 .82 

· 18. 73 .00 .00 25.7 .388E+02 .85 
19.72 .00 .00 26.9 .372E+02 .87. 
20.70 .00 .00 28.0 .358E+02 .89 
21.69 .00 .00 29.0 .345E+02 .91 
22.68 ~00 .00 30.1 .332E+02 .·93 

. · 23.67 .00 · .00 31.2 .321E+02 .95 
24 .. 65 .00 .00 32.2 .311E+02 .97 
25.63 .00 .00 33.2 .301E+02 .99 
26.63 .00 .00 34.3 .292E+02 1.01 
27.61 .00 .00 35.3 .284E+02 1.03 
28.59 .00 .00 36.3 .276E+02 1.05 
29.58 .00 .00 37.3 .268E+02 1.06 
30.57 .00 .00 38.2 .261E+02 1.08 
31.56 .00 .00 39.2 .255E+02 1.10 
32.54 .00 .00 40.2 .249E+02 1.11 
33.52 .00 .00 41.1 .243E+02 1.13 
34.. 52 .00 .00 42.1 .238E+02 1.14 
35.50 .00 .00 43.0 .232E+02 1.16 
36.48 .00 .00 44.0 .227~+02 1.17 
37.47 .00 .00 44.9 .223E+02 -1.19 
38.46 .00 .00 45.8 .218E+02 1.20 
39.44 .00 .00 46.7 .214E+02 1.22 
40.43 .00 .00· 47..6 .210E+02· 1.23 
41.42 .00 .00 48.6 .206E+02 1.24 
42.41 .00 .00 49.4 .202E+02 1.26 
43.39 .00 .00 50.3 .199E+02 1.27 
44.37 .00 .00 51.2 .195E+02 1.28 
45.37 .00 .00 52.1 .192E+02 1.30 
46.35 .00 .00 53.0 .189E+02 1.31 
47.33 .. 00 .00 53.8 .186E+02 1.32 
48.32 .00 .00 54.7 .183E+02 1.33 
49.31 .00 .00 55.5 .180E+02 1.34 

Cumulative travel time = 88. sec 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

Control volume inflow: 
X y z s C .B 

49;31 .00 .00 55.5 .180E+02 1.34 

Profile definitions: 
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MAC3-1X.CX1 
BV = layer depth (vertically mixed) 
BH = top-hat half-width, in horizontal plane normal to trajectory 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C·= average (bulk) concentration (includes reaction effe~ts, if any) 

X y z s C BV BH zu ZL 
47.97 .00 .00 55.5 .180E+02 .00 .00 .00 .00 
48.24 .00 .00 55.5 .180E+02 1.34 .24 1.34 .00 
48.50 .00 .00 55.5 .180E+02 1.34 .35 1.34 .00 
48.77 .00 .00 55.5 .180E+02 1.34 .42 1.34 .00 
49.04 .00 .00 55.5 ~180E+02 1.34 .49 1.34 .00 
49.31 .00· .00 55.5 .180E+02 1.34 .55 1.34 .00 
49.58 .00 .00 58.8 .170E+02 1.34 ~60 1.34 .00 
49.85 .00 .00 66.1 .151E+02 · 1.34 .65 1.34 .00 
50.12 ... 00 .00 72.5 · .138E+02 1.34 .69 1.34 .00 
50.39 .00 ~00 76.1 .131E+02 1.34 .73 1.34 .00 
50.66. .00 .00 77.8 .129E+02. 1.34 .77 1.34 .00 

Cumulative travel time = 94. sec 

END OF MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

BEGIN MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

Phase 1: Vertically mixed, Phase 2: Re-stratified· 

Phase 1: The plume is VERTICALLY FULLY MIXED over the·entire layer depth. 
This flow region is INSIGNIFICANT in spatial ~xtent and will be by-passed . 

. Phase 2: The flow has RESTRATIFIED at the beginning of this zone. 

This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

END OF MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

** End of NEAR-FIELD REGION (NFR) ** 

The initial plume WIDTH values in the next far-field module will be 
CORRECTED by a factor 3.26 to conserve the mass.flux in the far-field! 

The correction factor is quite large because of the.small ambient velocity 
rela.tive to the strong mixing characteristics of the discharge! 
This indicates localized RECIRCULATION REGIONS and internal hydraulic JUMPS. 

Flow app·~ars highly UNSTEADY and prediction results ·-are UNRELIABLE! 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 
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'MAC3-1X.CX1 

Profile definitions: 
BV = top-hat thickness, measured vertically 

-.. BH = top-hat half-width, measured horiz.ontally in Y-direction 
ZU· = upper plume boundary· (Z-coordinate) 
ZL = lower plume boundary CZ-coordinate) 
s = hydrodyn~mic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C BV BH zu ZL 

50.66 .00 .00 77.8 .129E+02 1.34 2.52 1.34 .00 
51.72 .00 .00 79.3 .126E+02 . 1. 30 2.65 1.30 .00 
52.79 .00 .00 80.9 .124E+02 1.27 2.78 1.27 .00 
53.86 ·.00 .00 82.'4 .121E+02 1.24 2.90 1.24 .00 
54.93 .00 .00 84.0 .119E+02 1.21 3.03 1.21 .00 
56.00 .00 .00 85.6' .117E+02 1.19 3.15 1.19 .00 
57.0·6, .00 .00 87.2 .115E+02 1.17 3.26 1.17 .00 
58.13 .00 .00 88.9 .112E+02 1.15 3.38 1.15 .00 
59.20 .00 .00 90.6 .110E+02 1.13 3.49 1.13 .00 
60.27 .00 .00 92.4 .108E+02 1.12 3.60 1.12 .00 
61.34 .00 .00 94.2 .106E+02 1.11 3.71 1.11 .00 
62.41 .00 .00 96.0 .104E+02 1.10 3.82 1.10 .00 
63.47 .00 .00 97.9 .102E+02 1.09 3.93 1.09 .00 
64.54 .00 .00 99.9 .100E+02 1.08 4.03 1.08 .00 
65.61 .00 .00 101.9 .981E+01 1.07 4.14 1.07 .00 
66.68 .00 .00 104.0 .962E+01 1.07 4.24 1.07 .00 
67.75 .00 .00 106.1 · .942E+01 1.07 4.34 1.07 .00 
,68.81 .00 .00 108.3 .923E+01 l.'06 4.44 1.06 .00 
69.88 .00 .00 110.6 .904E+01 1.06 4.54 1.06 .00 
70.95 .00 .00 112.9 . 885E+01 1.06 . 4.64 1.06 ·.00 
72.02 .00 .00 115.3 .867E+01 1.06 4.74 1.06 .00 
73.09 .00 .00 117.8 .849E+01 1.06 4.83 1.06 .00 
74.16 .00 .00 120.3 .831E+01 1.06· 4.93 1.06 .00 
75.22 .00 .00 123.0 .813E+01 1.07 5.02 1.07 .00 
76.29 .00 .00 125.6 .796E+01 1.07 5.11 1.07 .00 
77.36 .00 .00 128.4 .779E+01 1.08 5.21 1.08 .00 
78.43 .00 .00 131.2 .762E+01 1.08 5.30 1.08 ~00 
79.50 .00 .00 134.2 .745E+01 1.09 5.39· 1.09 .00 
80.56 .00 .00 137.2 .729E+01 1.09 5.48 1.09 .00 
81.63 •. 00 .00 140.2 .713E+01 1.10 5.57 1.10 .00 
82.70 .00 .00 143.4 .697E+01 1.11 5.66 1.11 .00 
83.77 .00 .00 146.6 .682E+01 1.11 5.74 1.11 .00 
84.84 .00 .00 149.9 .667E+01 1.12 5.83 1.12 :00 
85.91 .00 .00 153.3 .652E+01 1.13 5.92 1.13 .00 
86:97 --.00 .00 156.8 .638E+01 1.14 6.00 1.14 .00 
88.04 .00 .00 160.4 .623E+01 1.15 6.09 1.15 .00 
89.11 .00 .00 164.1 .610E+01 1.16 6.17 1.16 .00 
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90.18 .00 .00 167.8 .596E+01 1.17 6.26 1.17 .00 
91.25 .00 .00 171.6 .583E+01 1.18 6.34 1.18 .00 
92.31 .00 .00 175.6 .570E+01 1.19 6.43 1.19 .00 
93.38 .00 .00 179.6 .557E+01 1.20 6.51 1.20 .00· 
94.45 .00 .00 183.7 .544E+01 1.22 6.59 1.22 .00 
95.52 .00 .00 187.9 .532E+01 1.23 6.67 1.23 .00 
96.59 .00 .00 192.1 .520E+01 1.24 6.75 1.24 .00 
97.66 .00 .00 196.5 .509E+01 ·1.25 6.83 1.25 .00 

'98.72 .00· .00 201.0 .498E+01 1.27 6.91 1.27 .00 
99.79 .00 .00 205.5 .487E+01 1.28 6.99 1.28 .00 

100.86 .00 .00 210.2 .476E+01 1.30 7.07 1.30 .00 
. 101. 93 .00 .00 215.0 .465E+01 1.31 7.15 1.31 .00 

103.00 .00 · .00 219.8 · .455E+01 1.33 7.23 1.33 .00 
104.06 .00 .00 224.7 .445E+01 1.34 7.31 1.34 .00 

Cumulative travel time= 280. sec 

. . -----------------------------------------------------------------------------
Plume is ATTACHED to LEFT bank/shore. 

Plume width is now determined from·LEFT bank/shore. 

Plume Stage 2 (bank attached): 
X y z s C BV BH zu ZL 

104.06 7.31 .00 224.7 .445E+01 1.34 14.61 1.34 .00 
104.07 7.31 .00 224.8 · .445E+01 1.34 14.61 1.34 .00 
104.07 7.31 .00 224.8 .445E+01 1.34· 14.61 1.34 .00 
104.08 7.31 .00 224:·8 .445E+01 1.34 14.61 1.34 .00 
104.08 7.31 .00 224.8 .445E+01 .1.34 14.61 1.34 .00 
104.08 7.31 .00 224.8 .445E+01 1.34 14.61 1.34 .00 
104.09 7.31 .00 224.8 .445E+01 1.34 14.61 1.34 .00 
104.09 7.31 .00 224.9 .445E+01 1.34 14.61 1.34 .00 
104.09 7.31 .00 224.9 .445E+01 1.34 14.61 1.34 .00 
104.10 7.31 .00 224.9 .445E+01 1.34 14.61 1.34 .00 
104.10 7.31 .00 224.9 .445E+01 1.34 14.61 1.34 .00 
104.10 7.31 .00 224.9 .445E+01 1.34 14.61 1.34 .00 
104.11 7.31 .00 224.9 .445E+01 1.34 14.61 1.34 .00 
-104.11 7.31 .00 224.9 .445E+01 1.34 14.61 1.34 .00 
104.11 7 ♦-31 .00 225.0 .445E+01 1.34 14.62 1.34 .00 
104.12 7.31 .00 225.0 .444E+01 1.34 14 ♦-62 1.34 .00 
104.12 7.31 .00 225.0 .444E+01 1.34 14.62 1.34 .00 
104.12 • 7 .31 .00 225.0 .444E+01 1.34 14.62 1.34 .00 
104.13 7.31 .00 225.0 .444E+01 1.34 14.62 1.34 .00 
104.13 7.31 .00 225.0 .444E+01 1.34 14.62 1.34 .00 
104.13 7.31 .00 225.1 .444E+01 1.34 14.62 1.34 .00 
104.14 7.31 .00 225.1 .444E+01 1.34 14.62 1.34 .00 
104.14 7.31 .00 225.1 .444E+01 1.34 14.62 1.34 .00 
104.15 7 ♦ -31 .00 225.1 .444E+01 1.34 14.62 1.34 .00 
104.15 7.31 ·.00 225.1 .444E+01 1.34 14.62 1.34 .00 
104.15 7.31 .00 225.1 .444E+01 1.34 14.62 1.34' .00 
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104.16 7.31 .00 225.1 .444E+01 1.34 14.62 1.34 .00 
104.16 7.31 .00 225.2 .444E+01 1.34 14.62 ·1.34 .00 
104.16 7.31 .00 225.2 .444E+01 1.34 14.62 1.34 .00 
104.17 7.31 .00 225.2 .444E+01 1.34 14.62 1.-34. ., .. -00 
104.17 7.31 .00 225.2 .444E+01 1.34 14.62 1.34 ~00 
104.17 7.31 .00 225.2 .444E+01 1.34 14.62 1.34 .. 00 
104.18 7.31 .00 225.2 .444E+01 1.34 14.62 1.34 .00 
104.18 7.31 .00 225.3 .444E+01 1.34 14.62 1.34 .00 
104.18 7.31 .00 225.3 .444E+01 1.34 14.62 1.34 .00 
104.19 7.31 .00 225.3 .444E+01 1.34 14.62 1.34 .00 
104.19 7.31 .00 225.3 .444E+01 1.34 14.62 1.34 .00 
104.19 7.31 .00 225.3 .444E+01 1.34 14.62 1.34 .00 
104.20 7.31 .00 225.3 .444E+01 1.34 14.62 1.34 .00 
104.20 7.31 .00 225.3 .444E+01 . 1;34 14.62 1.34 .00 
104.20 7.31 .00 225.4 .444E+01 1.34 14.62 1.34 .00 
104.21 7.31 .00 225.4 .444E+01 1.34 14.62 1.34 .00 
104.21 7.31 .00 225.4 .444E+01 1.34 14.62 1.34 .00 
104.22 7.31 .00 225.4 .. 444E+01 1.34 14.62 ·1.34. .00 
104.22 7.31 .00 225.4 .444E+01 1.34 14.62 1.34 .00 
104.22 7.31 .00 225.4 .444E+01 1.34 14.62 1.34 .00 
104.23 7.31 .00 225.5 .444E+01 1.34 14.62 1.34 .00 
104.23 7.31 .00 225.5 .444E+01 1.34 14-.62 1.34 .00 

.104.23 · 7 .31 .00 225.5 .443E+01 1.34 · 14.62 1.34 .00 
104.24 7.31 .00 225.5 .443E+01 1.34 14.62 1.34 .00 

- 104.24 7-.31 .00 225.5 .443E+01 1.34 14.62 1.34 .00 
Cumulative travel time = 280. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 
-----------------------------------------------------------------------------

BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

Vertical diffusivity (initial value) = 
Horizontal diffusivity (initial value)= 

Profile definitions: 

.804E-02 m"2/s 

.201E-01 m"2/s 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
= or equal to layer depth~ if fully mixed 

BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
measured horizontally in Y-direction 

ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

~lume Stage 2 (bank attached): .. 
X Y Z S C BV 

· 104.24 7.31 .00 225.5 .443E+01 1.34 
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122.15 7.31 .00 227.6 .439E+01 1.34 14.76 1.34 .00 
140.07 7.31 .00 229.6 .435E+01 1.34 14.89 1.34 .00 
157.99 7.31 .00 231. 7 .432E+01 1.34 15.02 1.34 .00 
175.90 7.31 .00 233.7 .428E+01 1.34 15.15 1.34 .00 
193.82 7.31 .00 235.7 .424E+01 1.34 15.28 1.34 .00 
211.73 7.31 .00. 237.7 .421E+01 1.34 15.41 1.34 .00 
229.65 7.31 .00 239.6 .417E+01 1.34 15.54 1.34 .00 
247.56 7.31 .00 241.6 .414E+01 1.34 15.67 1.34 .00 
265.48 7.31 .00 243.5 .411E+01 1.34 15.79 1.34· .00 
283.39 7.31 .00 245.4 .407E+01 1.34 15.92 1.34 .00 
301.31 7.31 .00 247.3 .404E+01 ·1.34 16.04 1.34 .00 
319.22 7.31 .00 249.2 .401E+01 1.34 16.16 1.34 .00 
337.14 7.31 .00 251.1 .398E+01 1.34 16.28 1.34 .00 
355;05 7.31 .00 253.0 .395E+01 1.34 16.40 1.34 .00 
372.97 7.31 .00 254.8 .392E+01 1.34 16.52 1.34 .00 
390.88 7.31 .00 256.6 .390E+01 1.34 16.64 1.34 .00 
408.80 7.31 .00 258.5 .387E+01 1.34 16.76 1.34 .00 
426.71 7.31 .00 260.3 .384E+01 1.34 16.88 1.34 .00 
444.63 7.31 .00 262.1 .382E+01 1.34 -16.99 1.34 .00 
-462.54 7.31 .00 263.9 .379E+01 1. 34· 17.11 1.34 .00 
480.46 ·7 .31 .00 265.6 .376E+01 1.34 17.22 1.34 .00 
498.37 7.31 .00 267.4 .374E+01 1.34 17.34 1.34 .00 
516.29 7.31 .00 269.1 .372E+01 1.34 17.45 1.34 .00 
534.20 7.31 .00 270.9 .369E+01 1.34 17.56 1.34 .00 
552.12 7.31 .00 272.6 .367E+01 1.34 17.68 1.34 .00 
570.04 7.31 .00 274.3 .365E+01 1.34 · 17.79 1.34 .00 
587.95 7.31 .00 276.0 .362E+01 1.34 17.90 1.34 .00 
605.87 7.31 .00 . 277. 7 .360E+01 1.34 18.01 1.34 .00 
623.78 7.31 .00 279.4 .358E+01 1.34 18.12 1.34 .00 
641.70 7.31 .00 281:1 .356E+01 1.34 18.23 1.34 .00 
659.61 7.31 .00 282.7 .354E+01 1.34 18.33 1.34 .00 
677.53 7.31 .00 284.4 .352E+01 1.34 18 .. 44 1.34 .00 
695.44 7.31" .00 286.0 .350E+01 1.34 18.55 1.34 .00 
713.36 7.31 .00 287.7 .348E+01 1.34 18.65 1.34 .00 
731. 27 7.31 .00 289.3 .346E+01 1.34 18.76 1.34 .00 
749.19 7.31 .00 290.9 .344E+01 1.34 18.86 1.34 .00 
767.10 7.31 .00 292.5 .342E+01 1.34 18.97 1 .• 34 .00 
785.02 7.31 .00 294.1 .340E+01 1.34 19.07 1.34 .00 
802.93 7.31 .00 295.7 .338E+01 1.34 19.17 1.34 .00 
820.85 7.31 .00 297.3 .336E+01 1.34 19.28 1.34 .00 
838.76 7.31 .00 298.9 .335E+01 1.34 19.38 1.34 .00 
856.68 7.31 .00 300.4 :333E+01 1.34 19.48 1.34 .00 
874. 59 7.31 .00 302.0 .331E+01 1.34 19.58 1.34 .00 
892.51 7.31 .00 303.5 .329E+01 1.34 19.68 1.34 .00 
910.42 7.31 .00 305.1 .328E+01 1.34 19.78 1.34 .00 
928.34 7.31 .00 306.6 .326E+01 · 1. 34 19.88 1.34 .00 
946.25 7.31 .00 308.1 .325E+01. 1.34 19.98 1.34 .00 
964.17 7.31 .00 309.6 .323E+01 1.34 20.08 1.34 .00 
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982.09. 
1000.00 

7.31 
7.31 

MAC3-1X.CX1 
.00 311.2· ,321E+01 1.34 
.00 312.7 .320E+01 1;34 

Cumulative travel time= 3402. sec 

20.18 
20.27 

1.34 
1.34 

Simula~ion limit based on .maximum specified distance= 1000.00 m. 
This is the REGION OF INTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

.00 

.00 

CORMIXl: Submerged Single Port Discharges End of Prediction'File 
11111111111111111i11111111111111111111111111111111111111111111111111111111111 
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,. 

MAC3-3N.CX1 
CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIXl: Subsystem version: 
Submerged Single Port Discharges CORMIX_v.3.20 __ September_1996 

--------------------------~------------------------------------------ .-----· ~ 
CASE DES~RIPTION 
Site name/label: 
Design case:' 
FILE NAME: 
Time of Fortran run: 

MachABigAMuddyARiver 
CaseA3A_APort~3ANormalAFlow 
cormix\sim\Mac3-3N .cxl 
11/08/16--15:19~45 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS = 33.47 AS = 38.66 QA 
HA = 1.16 HD = 1.16 
UA = .287 F = .092 USTAR 
uw = 2.000 UWSTAR= .2198E-02 
Uniform density environment 
STRCND= U RHOAM = 998.4901 

DISCHARGE PARAMETERS.(metric units) 
BANK = LEFT DISTB = 15.73 
D0 = .102 A0 = .008 i-10 
THETA= 15.00 SIGMA= .00 
U0 = 2.905 Q0 = .024. 
RHO0 = 1013.3900 DRHO0 =-.1490E+02 GP0 
C0 = .1000E+04 · CUNITS= ppm 
!POLL = 1 KS = .0000E+00 KD 

FLUX VARIABLES (metric units) 
Q0 = .2355E-01 M0 = .6841E-01 ]0 
Associated length scales (meters) 
LQ = .09 LM · = 2.28 Lm 

Lmp 

NON-DIMENSIONAL PARAMETERS 
FR0 = 23.82 R = 10.13 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 .Flow class (CORMIXl) = NHS 1 
1 Applicable layer ·depth HS= 1.16 1 
111111111111111111111111111111111111111111 

= 11.08 

= .3066E-01 

= .15 

= .2355E-01 
=-.1463E+00 

= .0000E+00 

=-.3446E-02 

= .91 
= 99999.00 

ICHREG= 2 

SIGNJ0= 

Lb = 
Lbp = 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
C0 = .1000E+04 CUNITS= ppm 

. Page 1. 

-1.0 
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MAC3-3N·.CX1 
NTOX = 0 
NSTD = 0 
REGMZ = 0 
XINT = 1000.00 XMAX = 1000.00 

X-Y-2 COOROINATE SYSTEM: 
ORIGIN .is located at the bottom and below the center of the port:· 

15.73 m from the LEFT bank/shore. 
X-axis points downstream, Y-axis points to left, z-axis·points upward. 

NSTEP = 50 display intervals per module 

BEGIN MOD101: DISCHARGE MODULE 

COANDA ATTACHMENT immediately following the discharge. 

X 
.00 

y 

.00 
z 
.00 

END OF MOD101: DISCHARGE MODULE 

S C 
1.0 .100E+04 

B 
.07 

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Bottom-attached jet motion. 

Profile definitions: . 
B = Gaussian 1/e (37%) half-width, normal to trajectory 

Half wall jet, attached to bottom. 
S = hydrodynamic centerline dilution 
C ~ centerline concentration (includes reaction effects, if any) 

X y z s C B 
.00 .00 .00 1.0 .100E+04 .05 

1.13 .00 .00 1.9 .514E+03 .14 
2.26 .00 .00 3.2 .311E+03 .22 
3.41 .00 .00 4.4 .225E+03 .28 
4.54 .00 .00 5.6 .178E+03 ·.33 
5.67 .00 .00 6.7 .148E+03 .38 
6.81 .00 .00 7.8 .128E+03 .42 
7.94 .00 .00 8.9 .113E+03 .45 
9.07 .00 .00 9.9 .101E+03 .49 

10.22 .00 .00 10.9 .917E+02 .52 
11.35 .00 .00 11.9 .842E+02 .55 
12.48 .00 .00 12.8 .779E+02 .58 
13.62 .00 .00 13.8 .726E+02 .60 
14.75 ;00 .00 14.7 .681E+02 .63 
15.88 .00 .00 15.6 .642E+02 .65 
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17.03 
18.16 
19.29 
20.43 
21.56 
22.69 
23.84 
24.97 
26.10 
27.24 

·28.37 
29 .. 51 
30.65 
3_1. 78 
32.92 
34.05 
35.18 
36.32 
37.46 
38.59 
39.73 
40.86 
41.99 
43.13 
44.27 
45.40 
46.54 
47.67 
48.80 
49.94 
51.08 
52.21 
53.35 
54.48 
55.62 
56.75 

.00 

.00 

.00 

.00 
:00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
·.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.-00 

.00 
.. 00 

.00 

.00 
:00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

· .00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

· .00 
.00 
.00 
.00 . 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

Cumulative travel time= 

MAC3-3N.CX1 
16.4 .608E+02 
17.3 .578E+02 
18.2 .551E+02 
19.0 .527E+02 
19.8 .505E+02 
20.6 .485E+02 
21.4 .467E+02 
22.2 .450E+02 
23.0 .435E+02 
23.8 .421E+02 
24.5 .408E+02 
25.3 .396E+02 
26.0 .384E+02 
26.7 .374E+02 
27.5 .364E+02 

. 28. 2 . 355E+02 
28.9 .346E+02· 
29.6 .338E+02 
30.3 .. 330E+02 
31.0 .322E+02 
31. 7 . . 315E+02 
32.4 .309_E+02 
33.1 .303E+02 
33.7 .297E+02 
34.4 .291E+02 
35.0 .285E+02 
35. 7 · . 280E+02 
36.4 .275E+02 
37.0 .270E+02 
37. 6 .. 266E+02 
38.3 .261E+02 
38.9 .257E+02 
39. 5 · . 253E+02 
40;2 .249E+02 
40.8 .245E+02 
41.4 .242E+02 

119. sec 

.68 

.70 

.72 

.74 

.76 

.77 

.79 

.81 

.83 

.84 
;86 
.87 
.89 
.·90 
.92 
.93 
.94 
.96 
.97. 
.98 
.99 

1.01 
1.02 
1.03 
1.04 
1.05 
1.06 
1.07 
1.09 
1.10 
1.11 
1.12 
1.13 
1.14 
1.15 
1.16 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

BEGIN MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

Control volume inflow: 
X Y Z S C B 

- .. . .. "56 .75 -- : 00· ..... :00 - 41.4 . 242E+02· 1.16 

Profile definitions: 

Page 3 
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MAC3-3N.CX1 
BV = layer depth (vertically mixed) 
BH = top-hat half-width, in horizontal plane normal to trajectory 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

X y z s C BV BH zu 
55-.60 .00 .00 41.4 .242E+02 .00 .00 .00 
55.83 .00 .00 41.4 .242E+02 1.16 .20 1.16 
56.06 .00 .00 41.4 .242E+02 1.16 .29 1.16 
56.29 .00 .00 41.4 .242E+02 1.16 .35 1.16 
56.52 .00 .00 41.4 .242E+02 1.16 .41 1.16 
56.75 .00 .00 41.4 .242E+02 1.16 .46 1.16 
56.99 .00 .00 43.8 .228E+02 1:16 .50 1.16 
57.22 .00 .00 49.2 .203E+02 1.16 .54 1.16 · 
57.45 .00 .00 54.0 .185E+02 1.16 .58 1.16 
57.68 .00 .00 56.7 .176E+02 1.16 .61 1.16 
57.91 .00 .00 57.9 .173E+02 1.16 .65 1.16 

Cumulative travel time = 124. sec 

END OF MOD133 :- LAYER BOUNDARY IMPiNGEMENT/FULL VERTICAL MIXING 

BEGIN MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

Phase 1: Vertically mixed, Phase 2: Re-stratified 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

Phase 1: The plume is VERTICALLY FULLY MIXED over the entire layer depth. 
This flow region is INSIGNIFICANT in spatial extent and will be by~passed. 

_Phase 2: The flow has RESTRATIFIED at the beginning of this zone. 

This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

END OF MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

** End of NEAR-FIELD REGION (NFR) ** 

The initial plume WIDTH values in the ·next far-field module will be 
CORRECTED by a factor 3 .19 to c·onserve the mass flux in the far-field! 

The correction factor is quite large because of the small ambient velocity 
relative to the strong mixing characteristics of the discharge! 
This indicates localized RECIRCULATION REGIONS and internal hydraulic JUMPS. 

Flow ~ppears highly UNSTEADY and prediction results are UNRELIABLE! 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 

Page 4 
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MAC3-3N.CX1 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in Y-di~ection 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary· (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C ·sv BH zu ZL 

57.91 .00 .00 57.9 .173E+02 1.16 2.06 1.16 .00 
58.79 .00 .00 59.1 .169E+02 1.12 2.17 1.12 .00 
59.67 .00 .00 60.3 .166E+02 1.08 2.29 1.08 .00 
60.55 .00 ._00 61.5 .163E+02- 1.05 2.40 1.05 .00 
61.43 .00 .00 62.6 .160E+02 1.03 2.50 1.03 .00 
62.31 .00 .00 63.8 .157E+02 1.00 2.61 1.00 .00 
63.19 .00 .00 65.0 .154E+02 .98 · 2. 71 .98 .00 
64.08 · .00 .0~ 66.3 .151E+02 .97 2.81 .97 .00 
64.96 .00 .00 67.5 .148E+02 ·.95 2.91 .95 .00 
65.84 .00. .00 68.8 .145E+02 .94 3.01 .94 .00 
66.72 .00 .00 70.1 .143E+02 .93 3.10 .93 .00· 
67.60 .00 .00 71.5 .140E+02 .92 3.20 .92 .00 
68.48 .00 .00 72.9 .137E+02 .. 91 3.29 .91 .00 
69.36 .00 .00 74.,3 .135E+02 .90 3.38 .90 .00 
70.24 .00 .00 75.8 .132E+02 .89 . 3.47 .89 .00 
71.12 .00 .00 77.3 .129E+02 .89 3.56 .89 .00 
72.00 .00 .00 78.8 .127E+02 .89 3.65 .89 .00 
72.88 .00 .00 80.4 .124E+02 .88 3.74 .88 .00 
73.76 · .00 .00 82.1 .122E+02 .88 3.83 .88 .00 
74.64 .00 .00 83.8 .119E+02 .88 3.91 .88 .00 
75.53 .00 .00 85.5 .117E+02 · .88 4.00 .88 .00 
76.41 .00 .00 87.3 .115E+02 .88 4.08 .88 .00 
77. 29' .00 .00 89.2 .112E+02 .88 4.16 .88 .00· 
78.17 .00 .00 91.1 .110E+02 ._88 4.24 .88 .00 
79.05 .00 .00 93.0 .108E+02 .88 4.32 .88 .00· 
79.93 .00 .00 95.0 .105E+02 .88 4.40 .88 .00 
80.81 !00 .00 97.1 ·.103E+02 .89 4.48 .89 .00 
81.69 .00 .00 99.2 .101E+02 .. 89 4.56 .89 .00 
82.57 .00 .00 101.4 .986E+01 .90 4.64 .90 .00 
83.45 .00 .00 103.6 .965E+01 .90 4.72 .90 .00 
84.33 .00 .00 105.9 .944E+01 .91 4.80 .91 .00 
85.21 .00 .00 108.3 .924E+01 .91 4.87 .91 .00 
86.10 .00 .00 110. 7 · .903E+01 .92 4.95 .92 .00 
86.98 .00 .00 113.2 .884E+01 .92 5.02 .92 .00 
87:86 .00 .00·. · "1'15.7. .864E+01 .93 5.10 .93' .00 
88.74 .00 .00 118.3 .845E+01 .94 5.17 .94 .00 
89.62 .00 .00 121.0 .827E+01 .95 5.25 .95 .00 · 
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MAC3-3N.CX1 
90.50 .00 .00 123.7 .808E+01 .95 5.32 .95 .00 
91.38 .00 .00 126.5 .790E+01 .96 5.39 .96 .00 
92.26 .00 .00 129.4 .773E+01 .97 5.46 .97 .00 
93.14 .00 .00 132.3 .756E+01 .98 5.53 .98 .00 
94.02 .00 .00 135.3 .739E+01 .99 5.61 .99 .00 
94.90 .00 .00 ·138.4 .723E+01 1.00 5.68 1.00 .00 
95.78 .00 · .00 141.5 .707E+01 1.01 5.75 1.01 .00 
96.66 .00 .00 144.7 .691E+01 1.02 5.82 1.02 .00 
97.55 .00 .00 147.9 . 676E+01 1.03 5.89 1.03 .00 . 
98.43 .00 .00 151.3 .661E+01 1.04 5.95 1.04 .00 
99.31 .00 .00 154.7 .646E+01 1.05 6.02 1.05 .00 

100.19 .00 .00 158.2 .632E+01 1.06 6.09 1.06 .00 
101.07 .00 .00 161. 7 .618E+01 1.08 6.16 1.08 .00 
101.95 ·.00 .00 165.3 .605E+01 1.09 6.23 1.09 .00 

Cumulative travel time = 278. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

Vertical diffusivity (initial value)· = 
Horizontal diffusivity (initial value)= 

Profile definitions: 

.709E-02 m"2/s 

.177E-01 m"2/s 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
= or equal to layer depth, if fully mixed 

BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
. measured horizontally in Y-direction 

ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (2-coordinate) 
S = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

Plume Stage 1 
X 

101.95 
119.91 
137.87 
155.83 
173.79 
191.75 
209.72 
227.68 
245.64 
263.60 
281.56 
299.52 

(not bank attached): 
y z s 
.00 .00 165.3 
.00 .00 183.1 
.00 .00 190.5 
.00 .00 197.6 
.00 .00 204.5 
.00 .00 211.1 
.00 .00 217.6 
.00 .00 223.8 
.00 .00 229.9 
.00 .00 235.8 
.00 .00 241.6 
. 00 . 00 24 7 . 3 . 

C 
.605E+01 
.546E+01 
.525E+01 
.506E+01 
.489E+01 
.474E+01 
.460E+01 
.447E+01 
.435E+01 
.424E+01 
.414E+01 
.404E+01 
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BV 
1.09 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 

BH 
6;23 
6.50 
6.76 
7.01 
7.26 
7.49 
7.72 
7.95 
8.16 
8.37 
8.58 
8.78. 

zu 
1.09 
1.16 
1.16 
1.16 
1.16 
1.16· 
1.16 
1.16 
1.16 
1.16 
1.16 
1.16 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
:00 
.00 
.00 
.00 
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MAC3-3N.CX1 
317.48 .00 .00 252.8 .396E+01 1.16 8.97 1.16 .00 
335.44 .00 .00 258.2 .387E+01 1.16 9.17 1.16 .00 
353.40 .00 .00 263.5 .380E+01 1.16 9.35 1.16 .00 
?71.36 .00 .00 268.7 .372E+01 1.16 9.54 1.16 .00 
389.33 .00 .00 273.8 .365E+01 1.16 9.72 1.16 .00 
407.29 .00 .00 278.8 .359E+01 1.16 9.90 1.,16 .00 
425.25 .00. .00 283.7 .352E+01 1.16 10.07 1.16 .00 
443.21 .00 .00 288.5 .347E+01· 1.16 10.24 1.16 .00 
461.17 .00 .00 293.3 · .341E+01 1.16 10.41 1.16 .00 
479.13 .00 .00 297.9 .336E+01 1.16 10.58 1.16 .00 
497.09 .00 .00 302.5 .331E+01 1.16 10.74 1.16 .00 
515.05 .00 .00 307.1 .326E+01 1.16 10.90 1.16 .00 
533.01 .00 .00 311. 5 .321E+01 1.16 11.06 1.16 .00 
550.97 .00 .00 315.9 .317E+01 1.16 11.22 1.16 .00 
568.94 .00 .00 320.3 . 312E+.01 1.16 11.37 1.16 .00 
586.90 .00 .00 324.6 .308E+01 1.16 11.52 1.16 .00 
604.86 .00 .00 328.8 .304E+01 1.16 11.67 1.16 .00 
622.82 .00 .00 333.0 .300E+01 1.16 11.82 1.16 .00 
640.78 .00 .00 337.1 .297E+01 1.16 11.97 1.16 .00 
658.74 .00 .00 341.2 .293E+01 1.16 12.11 1.16 .00 
676.70 .00 .00 345.2 .290E+01 1.16 12.25 1.16 .00 
694.66 .00 .00 349.2 .286E+01 1.16 12.40 1.16 .00 
712.62 .00 .00 353.1 .283E+01 1.16 12.54 1.16 .00 
730.58 .00 .00 357.0 .280E+01 1.16 12.67 1.16 .00 
748.55 .00 .00 360.8 .277E+01 1.16 12.81 1.16 .00 
766.51 .00 .00 364.6 .274E+01 1.16 .12. 95 1.16 .00 
784.47 .00 .00 368.4 .271E+01 1.16 13.08 1.16 .00 
802.43 .00 .00 372.1 .269E+01 1.16 13.21 1.16 .00 
820.39 .00 .00 375.8 .266E+01 1.16 13.34 1.16 .00 . 
838.35 .00 .00 379.5 .264E+01 1.16 13.47 1.16 .00 
856.31 .00 .00 383.1 .261E+01 1.16 13.60 1.16 .00 
874.27 .00 .00 386.7 .259E+01 1.16 13. 73 1.16 .00 
892.23 .00 .00 390.3 .256E+01 1.16 13.85 1.16 · .00 
910.19 .00 .00 393.8 .254E+01 1.16 13.98 1.16 .. 00 
928.16 .00 .00 397.3 .. 252E+01 1.16 14.10 1.16 .00 
946.12 .00 .00 400.7 .250E+01 1.16 14.23 1.16 .00 
964.08 .00 .00 404.2 ~247E+01 1.16 14.35 1.16 .00 
982.04 .00 .00 407.6 .245E+01 1.16 14.47 1.16 .00 

1000.00 .00 .00 410.9 .243E+01 1.16 14.59 1.16 .00 
Cumulative travel time= 3406. sec 

Simulation limit based on maximum specified distance = 1000.00 m. 
This is the REGION OF INTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
- .. -----------------------------------------------------------------------------

-----------------------------------------------------------------------------
CORMIXl: Submerged Single Port Discharges End of Prediction File 
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MAC3-3N.CX1 
11111111111111111111111111i11111111111111111111111111111111111111111111111111 
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MAC3-3X.CX1 
CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

CORNELL MIXING ZONE EXPERT. SYSTEM 
.Subsystem CORMIXl: Subsystem version: 

Submerged Single Port Discharges CORMIX_v.3.20 __ September_1996 

. CASE DESCRIPTION 
Site name/label: 
Design case: 
FILE NAME: 
Time~of Fortran run: 

MachABigAMuddyARiver 
CaseA3A_APortA3AMaximumAFlow 
cormix\sim\Mac3-3X .cxl 
11/09/16--09:06:50 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS = 43.24 AS = 58.13 QA 
HA - . 1.34 HD = 1.34 
UA = .287 F = .087 USTAR 
uw = 2.000 UWSTAR= .2198E-02 
Uniform density environment 
STRCND= U RHOAM = 998.4901 

DISCHARGE PARAMETERS (metric units) 
BANK = LEFT DISTB = 20.62 
00 = .102 ·A0 = .008 H0 
THETA= 15.00· SIGMA= .00 
U0 = 5.487 Q0 = .044 
RHO0 = 1013.3900 DRHO0 =-.1490E+02 
C0 = .1000E+04 ·(UNITS= ppm 
!POLL= 1 KS = .0000E+00 

FLUX VARIABLES (metric units) 
Q0 = A448E-01 M0 
Associated length scales 
LQ = .09. LM 

= .2441E+00 
(meters) 
= 4.30 

NON~DIMENSIONAL PARAMETERS . 
FR0 = 44.99 R = 19.15 

GP0 

KC> 

J0 

Lm 
Lmp 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) = NHS. 1 
1 Applicable layer·depth HS= 1.34 1 
111111111111111111111111111111111111111111 

= 16.65 

= .2989E-01 

= .15 

= .4448E-01 
=-.1463E+00 

= .0000E+00 

=-.6509E-02 

= 1. 72 
= 99999.00 

ICHREG= 2 

SIGNJ0= 

Lb = 
Lbp = 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
C0- = .1000E+04_ CUNITS= ppm 

.., Page 1 
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NTOX = 0 
NSTD = 0 
REGMZ = 0 

MAC3-3X.CX1 

XINT = 1000.00 XMAX = 1000.00 

X-Y-2 COORDINATE SYSTEM: 
·oRIGIN is located at the bottom and below the center of the port: 

20.62 m from the LEFT bank/shore. 
X-axis points downstream, Y-axis points to left, 2-axis points upward. 

NSTEP = 50 display intervals per module 

BEGIN MOD101: DISCHARGE MODULE 

COANDA ATTACHMENT immediately following the discharge. 

X 
.00 

.y 

.00 
z 
.00 

END OF MOD101: DISCHARGE· MODULE 

S C 
1. 0 .100E+04 

B 
.07 

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Bottom-attached jet motion. 

Profile definitions: 
B = Gaussian 1/e (37%) half-width, normal to trajectory 

Half wall jet, attached to bottom. 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, 

X y z s C B 
.00 .00 .00 1.0 .100E+04 .05 
.70 .00 .00 1.5 .678E+03 .12 

1.41 .00 .00 2.3 .427E+03 .18 
2.12 .00 .00 3.2 .313E+03 .24 
2.82 .00 .00 4.0 .. 248E+03 .29 
3.54 .00 .00 4.9 .206E+03 .34 
4.25 .00 .00 5.7 .176E+03 .38 
4.95 .00 .00 6.5 .155E+03 .42 
5.66 .00 .00 7.3 .138E+03 .46 
6.37 .00 .00 8.1 .124E+03 .50 
7.09 .00 .00 8:8 .113E+03 .54 
7.78 .00 .00 9.6 .104E+03 .57 
·8.50 .00 .0·0 10.3 .968E+02 .60 
9.21 .00 .00 11.1 .903E+02 .64 
9.91 .00 .00 11.8 .848E+02 .67 
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10.62 .00 .00 12.5 .799E+02 .69 
11.33 .00 . 00 13.2 . .755E+02 .72 
12.05 .00 .00 14.0 .717E+02 .75 
12.75 .00 .00 14.6 .683E+02 .78 
13.46 .00 .00 15.3 .652E+02 .80 
14.17 .00 .00 16.0 .624E+02 .82 
14.87 .00 .00 16.7 .599E+02 .85 
15.58 .00 .00 17.4 .576E+02 .87 

· 16.30 .00 .00 18.0 .554E+02 .89 
17.01 .00 .00 18.7 .535E+02 .92 
17. 71 .00. .00 19.3 .517E+02 .94 
18.42 .00 .00 20.0 .500E+02 .96 
19.13 .00 .00 20.6 .484E+02 .98 
19.83 .00 .00 21.3 .470E+02 1.00 
,20.54 .00 .00 21.9 .456E+02 1.02 
21.26 .00 .00 22.5 .444E+02 . 1.03 
21.97 .00 .00 23.2 .432E+02 1.05 
22.67 .00 .00 23.8 .421E+02 1.07 
23.38 .00 .00 24.4 .410E+02 1.09 
24.09 .00 .00 25.0 .400E+02 1.11 
24.79 .00 .00 25.6 .391E+02 1.12 
25.51 .00 .00 26.2 .382E+02 1.14 
26.22 .00 .00 26.8 .373E+02 1.16 
26.93 .00 .00 27.4 .365E+02 1.17 

. 27.63 .00 .00 28.0 .358E+02 1.19 
28.34 .00 .00 28.6 .350E+02 1.20 
29.05 .00 .00 29.1 .343E+02 1.22 
29.75 .00 .00 29.7 .337E+02 1.23 
30.47 .00 .00 30.3 .330E+02 1.25 
31.18 .00 .00 30.9 :324E+02 1.26 
31.89 .00 .00 31.4 .318E+02 1.28 
32.59 .00 .00 32.0 .313E+02 1.29 
33.30 · .00 .00 32.5 .307E+02 1.30 
34.02 .00 .00 33.1 .302E+02 1.32 
34~71 .00 .00 33.6 .297E+02 1.33 
35.43 .00 .00 34.2 .292E+02 1.34 

Cumulative travel time= 50. sec 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

Control volume inflow: 
X y z s C B 

'35.43 .00 - ·.00 34.2 .292E+02 1.34 

Profile definitions: 
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BV = layer depth (vertically mixed) 

· BH = top-hat half-width, in horizontal plane normal to trajectory 
zu = upp~r plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) ·dilution 
C = average (bulk) concentration (includes reaction effects, if-any) 

X y z s C BV BH zu ZL 
34.08 .00 .00 34.2 .292E+02 .00 .00 .00 .00 
34.35 .00 .00 34.2 .292E+02- 1.34 .26 1.34 .00 
34.62 .00 .00 34.2 .292E+02 1.34 .36 1.34 .00 
34.89 .00 .00 34.2 .292E+02 1.34 .45 1.34 .00 
35.16 .00 · .00 34.2 .292E+02 1.34 .51 1.34 .00 
35.43 .00 .00 34.2 .292E+02 1.34 .58 1.34 .00 
35.70 .00 .00 36.2 .276E+02 1.34 .63 1.34 .00 
35.97 .00 .00 40.7 .246E+02 1.34 .68 1.34 .00 
36.23 .00 .00 44.6 .224E+02 1.34 .73 1.34 .00 
36.50 .00 .00 46.8. .214E+02 1.34 .77 1.34 .00 
36.77 .00 .00 47.9 .209E+02 1.34 .81 1.34 .00. 

Cumul~tive travel time = 55. sec 

END OF MOD133_: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 
-----------------------------------------------------------------------------
BEGIN MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

Phase 1: Vert1cally mixed, Phase 2: Re-stratified 

Phase 1: The plume is VERTICALLY FULLY MIXED over the entire layer depth. 
This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

Phase 2: The flow has RESTRATIFIED at·the beginning of this zone. 

This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

END OF MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

** End_of NEAR-FIELD REGION (NFR) ** 

The initial plume WIDTH values in the next far-field module will be 
CORRECTED by a factor 3.39 to conserve the mass flux in the far-field! 

The correction factor is quite large because of the small ambient velocity 
relative to the strong mixing characteristics of the discharge! 
This indicates localized RECIRCULATION REGIONS and internal hydraulic JUMPS. 

Flow appears highly UNSTEADY and prediction results are UNRELIABLE! 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 
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Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordi_nate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C BV Bi-I. zu ZL 

36.77 .00· .00 47.9 .209E+02 1.34 2.76 1.34 .00 
38.32 .00 .00 49;2 .203E+02 1.27 3.00 1. 27 .00 
39.86 .00 .00 50.5 .198E+02 1.21 3.22 1.21 .00 
41.41 ·.00 .00 51. 7 .193E+02 1.16 3.45 1.16 .00 
42.95 .00 .00 53.0 .189E+02· 1.12 3.66 1.12 .. 00 
44.50 .00 .00 54.3 .184E+02 1.09 3.87 1.09 .00 
46.05 .00 . 00 55.6 .180E+02 1.06 . 4.07 1.06 .00 
47.59 .00 .00 56.9 .176E+02 1.03 4.27 1.03 .00 
49.14 .00 .00 58.3 .172E+02 1.01 4.46 1.01 .00 
50.68 · .00 .00 59;7 .168E+02 .99 4.65 .99 .00 
52.23 .00 . 00 61.1 . .164E+02 .98 4.84 .98 .00· 
53. 77 .00 .00 62.6 .160E+02 .97 5.02- .97 .00 
55.32 .00 .00 64.1 .156E+02 .96 5.20 .96 .00 
56.87 .00· .00 65.7 .152E+02 .95 5.38 .95 .00 
58.41 .00 .00 67.4 .148E+02 .94 5.55 .94 .00 
59.96 .• 00 .00 69.1 .145E+02 .94 5.72 .94 .00 
61.50 .00 .00 70.9 .141E+02 .93 5.89 .93· .00 
63.05 .00 .00 72.7 .138E+02 .93 6.05 .93 .00 
64.59 .00 .00 74.6 .134E+02 ;93 6.21 .93 ._00 
66.14 ,00 .00 76.6 .131E+02 .93 6.38 .93 .00 
67.68 .00. .00 78.7 .127E+02 .93 6.53 .93 .00 
69.23 .00 .00 80.8. .124E+02 · .93 6.69 .93 .00 
70.78 .00 .00 83.0 ·.120E+02 .94 6.85 .94 .00 
72.32 .00 .00 85.3 .. 117E+02 .94 7.00 .94 .00 
73.87 .00 .00 87.6 .114E+02 .95 7.15 .95 .00 
75.41 .00 .00 90.1 .111E+02 .95 7.30 .95 .00 
76.9q · .00 .00 92.6 .108E+02 .96 7.45 .96 .00 
78.50 .00 .00 95.2 .105E+02 .97 7.60· .97 .00 
80.05 .00 .00 97.8 .102E+02 .98 7.74 .98 .00 
81.60 .00 .00 100.6 .994E+01. .99· 7.89 .99 .00 
83.14 .00 .00 103.5 .966E+01 1.00 8.03 1.00 .00 
84.69 .00 .00. 106.4 .940E+01 1.01 8.17 1.01 .00 
86.23 .00 .00 109.4 ~914E+01 1.02 8.31 1.02 .00 
87.78 .00 .00 112.5 .889E+01 1.03 8.45 1.03 .00 

""89.32 .. .. ·. 00 . ~ -.. ; 00 115:8 .864E+01 1.04 8.59 1.04 .00 
90.87 .00 .00 119.0 .840E+01 1.06 8.73 1.06 .00 
92.41 .00 .00 122.4 .817E+01 1.07 8.87 1.07 .00 
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93.96 
95.51 
97.05 
98.60 

100.14 
101.69 
103.23 
104.78 
106.33 
107.87 
109.42 
110.96 
112.51 
114.05 

.00 

.00 

.00. 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.0~ 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
Cumulative travel time= 

125.9 
129.5 
133.2 
136.9 
140.8 
144.8 
148.8 
153.0 
·157 .2 
161.6 
166.1 
170.6 
175.3 
180.1 

MAC3-3X.CX1 
.794E+01 1.08 
.772E+01 1.10 
.751E+01 1.11 
.730E+01 1.13 
.710E+01 1.14 
.691E+01 1.16 
.672E+01 1.18 
.654E+01 1.19 
.636E+01 1.21 
. 619E+01 1.23 
.602E+01 1.25 
.586E+01 1.27 
.570E+01 1.29 
.555E+01 1.31 

324. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 

BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

9.00 
9.14 
9.27 
9.40 
9.53 
9.66 
9.79 
9.92 

10.05 
10.18 
10.30 
10.43 
10.55 
10.68 

Vertical diffusivity (initial value) = 
Horizontal diffusivity (initial value)= 

.804E-02 m"2/s 

.201E-01 m"2/s 

Profile definitions: 

1.08 
1.10 
1.11 
1.13 
1.14 
1.16 
1.18 
1.19 
1.21 
1.23 
1.25 
1.27 
1.29 
1.31 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
= or equal to layer depth, if fully mixed 

BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
measured horizontally in Y-direction 

zu upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydrodynamic centerline dilution 

· C = centerline concentration (includes reaction effects, if any) 

Plume Stage 1 (not 
X y 

114.05 .00 
131. 77 · .00 
149.49 .00 
167.21 .00 
184.93 .00 
202.65 .00 
220.37 .00 
238.09 .00 
255.80 .00 
273.S-2 :00 
291.24 .00 
308.96 .00 

bank attached): 
z s 
.00 180.1 
.00 188.5 
.00 191.6 
.00 194.7 
.00 197.7 
.00 200.6 
.00 203.5 
.00 206.4 
.00 209.2 
.00 212.0 
.00 214.8 
.00 217.5 

C 
.555E+01 

·. 530E+01 
.522E+01 
.514E+01 
.506E+01 
.498E+01 
.491E+01-
.485E+01 
.478E+01 
.472E+01 
.466E+01 
.460E+01 
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BV 
1.31 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 

BH 
10.68 
-10.86 
11.03 
11.21 
11.38 
11.55 
11.72 
11.88 
12.05 
12.21 
12.37 
12.52 

zu 
1.31 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 . 

.00 

.00 

.00 

.00 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
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326.68 .00 .00 220.2 .454E+01 1.34 12.68 1.34 .00 
344.40 .00 .00 222.8 .449E+01 1.34 12.83 1.34 .00 
362.12 .00 .00 225.4 .444E+01 1.34 12.98 1.34 .. 00 
379.84 .00 .00 228.0 .439E+01 1.34 13.13 1.34 .00 
397.56 .00 .00 230.6 .434E+01 1.34 13.28 1.34 .00 
415.27 .00 .00 233.1 .429E+01 1.34 13.42 1.34 .00 
432.99 .00 .00 235.6 .424E+01 1.34 13_.57 1.34 .00 
450.71 .00 .00 238.1 .420E+01 1.34 13. 71 1.34 .00 
468.43 .00 .00 240.6 .416E+01 1.34 13.85 1.34 .00 
486.15 .00 .00 Z43.0 .412E+01 L34 13.99 1.34 .00 
503.87 .00 .00 245.4 .408E+01 1.34 14.13 1.34 .00 
521.59 .00 .00 247.8 .404E+01 .1.34 14.27 1.34 .00 
539.31 .00 .00 250.1 .400E+01 1.34 14.40 1.34 .00 
557.03 .00 .00 252.5 .396E+01 1.34 14.54 1.34 .00 
574.75 .00 · .00 254.8 .392E+01 1.34 14.67 1.34 .00 
592.46 .00 .00 257.1 .389E+01 1.34 14.80 1.34 .00 
610.18 .00 .00 259.4 .386E+01 1.34 14.93 1.34 .00 
627.90 .00 .00 261.6 .382E+01 1.34 15.06 1.34 .00 
645.62· .00 ;00 263.9 .379E+01 1.34 15.19 1.34 .00 
663.34 .00 .00 266.1 .376E+01 1.34 15.32 1.34 .00 
681.06 .00 .00 268.3 .373E+01 1.34 15.45 1.34 .00 
698.78 .00 .00 270.5 ·.370E+01 1.34 15.57 1.34 .00 
716.50 .00 .00 272.6 .367E+01 1.34 15 ♦-70 1.34 .00 
734.22 . 00 .00 274.8 .364E+01 1.34 15.82 1.34 .00 . 
751.93 .00 .00 276.9 .361E+01 1.34 15.94 1.34 .00 
769.65 .00 .00 279.0 .358E+01 1.34 16.07 1.34 .00 
787.37 .00 .00 281.1 .356E+01 1.34 16.19 1.34 .00 
805~09 .00 .00 283.2 .353E+01 1.34 16.31 1.34 .00 
822.81 .00 .00 285.3 .351E+01 1.34 16.43 1.34 .00 
840.53 .00 .00 287.3 .348E+01 1.34 16.54 1.34 .00 

· 858.25 .00 .00 289.3 .346E+01 1.34 16.66 1.34 .00 
875 .. 97 .00 .00 291.4 .343E+01 1.34 16.78 1.34 .00 
893.69 .00 .00 293.4 .341E+01 1.34 16.89 1.34 .00 
911.41 .00 ·.00 295.4 .339E+01 1.34 17.01 1.34 .00 
929.12 .00 .00 297.4 .336E+01 1.34 17.12 1.34 .00 
946.84 .00 .00 299.3 .334E+01 1.34 17.24 1.34 .00 
964.56 .00 .00 301.3 .332E+01 1.34 17.35 1.34 .00 
982.28 .00 .00 303.2 .330E+01 1.34 17.46 1.34 .00 

1000.00 .00 .00 305.2 .328E+01 1.34 17.57 1.34 .00 
Cumulative travel time = 3408. sec 

Simulation limit based on maximum specified distance= 1000.00 m . 
. This is the REGION OF INTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN-UNIFORM AMBIENT 
.. -----------------------------------------------------------------------------

-----------------------------------------------------------------------------
CORMIXl: Submerged Single Port Discharges End.of Prediction File 
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CORMIXl.PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIXl: Subsystem-version: 

Submerged Single Port Discharges- CORMIX_v.3.20 __ September_1996 

CASE DESCRIPTION 
Site·name/label: 
Design case: 
FILE NAME: 
Time of Fortran run: 

MachABigAMuddyARiver 
CaseA4A_APortA1ANormalAFlow 
cormix\sim\Mac4-1N .cxl 
11/08/16--09:47:07 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS - 43.24 AS = 58.13 QA = 16.66 ICHREG= 2 
HA = 1.34 HD = 1.34 
UA = .287 F = .087 USTAR 
uw = 2.000 UWSTAR= .2198E-02 
Uniform density environment 
STRCND= U RHOAM = 998.'4901 

DISCHARGE PARAMETERS (metric units) 
BANK = LEFT DISTB = 5.23 
00 = .076 A0 = .005 H0 
THETA = 15.00 SIGMA= .00 
U0 = 1.413 'Q0 = .006 
RH00 = 1013.3900 DRH00 =-.1490E+02 GP0 
c0 = .1000E+04 CUNITS= ppm 
!POLL = 1 . KS = .0000E+00 KO 

FLUX VARIABLES (metric units) 
Q0 = .6441E-02 M0 
Associated· length scales 

= .9099E-02 J0 
(meters) 

LQ = .07 LM = .96 

NON-DIMENSIONAL PARAMETERS 
.FR0 = 13.37 R = ·4.93 

FLOW CLASSIFICATION 

Lm. 
Lmp 

111111111111111111111111111111111111111111 
1 Flow class (CORMIXl} = NH4 1 
1. Applicable layer depth HS= 1.34 1 
111111111111111111111111111111111111111111 

= .2989E-01 

= .10 

= .6441E-02 
=-.1463E+00 

= .0000E+00· 

=-.9427E-03 SIGNJ0= -1.0 

= .33 Lb 
= 99999.00 Lbp 

= .04 
= 999~9.00 

MIXING ZONE/ TOXIC DILUTION/ REGION OF. INTEREST PARAMETERS 
C0 = .1000E+04 CUNITS= ppm 
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NTOX = 0 
NSTD = 0 
REGMZ = 0 
XINT = 1000.00 XMAX = 1000.00 

X-Y-2 COORDINATE SYSTEM: 
ORIGIN is located at the bottom and below the center of.the port: 

5.23 m from the LEFT bank/shore. 
X-axis_ points downstream, Y-axis points to left, Z~axis points upward .. 

NSTEP =· 50 display intervals per module 

-------------------- .--------------------- -----------------~-------- ·-------
BEGIN MOD101: DISCHARGE MODULE' 

X 
.00 

y 

.00 
z 
.10 

END OF MOD101: DISCHARGE MODULE 

S C 
1.0 .100E+04 

B 
.04 

----------~--------------. ·------------------------------------ .-------------
BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Jet/plume transition motion in strong crossflow. 

Zone of flow establishment: THETAE= 14.04 SIGMAE= 
LE = . 32 XE = .31 YE = .. 00 ZE = · 

Profile definitions:. 
B = Gaussian 1/e (37%) half-width, normal to trajectory 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

X y z s C B 
.00 .00 .10 1.0 .100E+04 .04 
.31 .00 .18 1.0 .100E+04 .04 
.36 .00 .19 1.0 .961E+03 .04 
.41 .00 .20 1.2 .842E+03 .05 
.46 .00 .21 1.3 .750E+03 .05 
. 52 . .00 .22 1.5 .672E+03 .06 
.57 .00 .23 1.6 .613E+03 .06 
.62 .00 . 24 1.8 . .564E+03 .07 
.68 .00 .25 1.9 .521E+03 .07 
.73 .00 ·.25 2.1 .487E+03 .07 
.78 .00 .26 2.2 .457E+03 .08 
.84 .00 .27 2.3 .432E+03 .08 
.89 .00 .27 2.4 .408E+03 .08 
.95 .00 :28 2.6 .389E+03 .09 

1.00 .00 .28 2.7 .372E+03 .09 
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1.06 .00 .28 2.8 .356E+03 .09 
1.11 .00 .29 2.9 .343E+03 .09 
1.16 .00 .29 3.0 .331E+03 .10 
1.22· .00 .29 3.1 .321E+03 .10 
1.27 .00 .29 3.2 .311E+03 .10 
1.33 .00 .29 3.3 .302E+03 .10 
1.38 .00 .29 3.4 .294E+03 .10 
1.44 .00 .29 3.5 .287E+03 .11 

Maximum jet height has been reached. 
1.49 .00 .29 3.6 .281E+03 .11 
1.54 .00 .29 3.6 .274E+03 .11 
L60 .00 .29 3.7 .268E+03 .11 
1.65 .00 .29 3.8 .261E+03 .11 
1. 70 .00 .29 3.9 .255E+03 .12 
1. 76 .00 .29 4.0 .248E+03 .12 
1.81 .00 .29 4.1" .242E+03 .12 
1.87 .00·. .28 4.2 .236E+03 .12 
1.92 .00 .28 4.4 .229E+03 .12 
1.97 .00 .28 4. 5 .224E+03 .13 
2.03 .00 .27 4.6 .217E+03 .13 
2.08 .00 .27 4.7 .212E+03 .13 
2.14 .00 .26 4.9 .206E+03 .13 
2.19 .00 · .26 5.0 .200E+03 .13 
2.25 .00 .26 5.1 .195E+03 .14 
2.30 .00 .25 5.3 .190E+03 .14 
2.35 .00 .25 5.4 .185E+03 .14 
2.41 .00 .24 5.6 .180E+03 .14 
2.46 .00 .24 5.7 .175E+03 .15 
2.51 .00 .23 5.9 .170E+03 .15 
2.57 .00 .22 6.0 .166E+03 .15 
2.62 .. 00. .22 6.2 .161E+03 .15 
2.68 .00 .21 6.4 .157E+03 .16 
2.73 .00 .21 6.5 .153E+03 .16 
2.79 .00 .20 6.7 .149E+03 .16 
2.84 .00 .19 6.9 .145E+03 .16 
2.89 .00 .19 7.1 .142E+03 .17 
2.95 .00 .18 7.2 .138E+03 .17 
3.00 .00 .17 7.4 .135E+03 .17 

Cumulative travel time = 4. sec 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 
-----------------------------------------------------------------------------
----------- ·--~--------------------------------------------------------------
BEGIN MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH 

Cohtr61 volume inflow: 
·X y z s C B 
3.00 .00 .17 7.4 .135E+03 .17 
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Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction 

.x y z s C BV 
2.83 ._00 .00 7.4 .135E+03 .00 
2.88 .00 . 00 7.4 .135E+03 .24 . 
2.93 .00 .00 7.4 .135E+03 .28 
2.98 .00 .00 7.4 .135E+03 .31 
3.03 .00 .00 7.6 .131E+03 .33 
3.09 .00 .00 8.6 .117E+03 .35 
3.14 .. 00 .00 9.9 .101E+03 .36 
3.19 .00 .00 11.1 .903E+02 .37 
3.24 .00 .00 11.9 .841E+02 .37 
3.29 .00 · .00 12.3 .811E+02 .38 
3.34 .00 .00 12.6 .792E+02 .38 

Cumulative·travel time= 5. sec 

END OF MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH 

** End of NEAR-FIELD REGION {NFR) ** 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 

Profile definitions: 
· BV = top-hat thickness, measured vertically 

effects, 

BH 
.00 
.12 
.17 
.21 
.24 
.27 
.29 
.32 
.34 
.36 
.38 

BH = top-ha~ half-width, measured horizontally in Y-direction 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (~ulk) dilution 
C = average (bulk) concentration (includes reaction effects, 

Plume Stage 1 (not bank attached): 
X y z s C BV BH 

3.34 .00 .00 12.6 .792E+02 .38 .38 
3.65 .00 .00 13.1 .765E+02 .34 .43 
3.97 .00 .00 13. 5 .741E+02 .32 .47 
4. :is .00 .00 13.9 .720E+02 .30 .52 
4.59 .00 .00 14.3 . 701E+02 .29 .56 
4.91 .00 .00 14.7 .682E+02 .. 27 .60 
5.22 .00 · .00 ·15;0 .665E+02 .26 .64 
5.53 .00 .00 15.4 .649E+02 .26 .68 
5.84 .00 .00 15.8 .633E+02 .25 .72 
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if any) 

zu ZL 
.00 .00 
.24 .00 
.28 .00 
.31 .00 
.33 .00 
.35 .00 
.36 .00 
.37 .00 ' 
.37 .00 
.38 .00 
.38 .00 

if any) 

zu ZL 
.38 .00 
.34 .00 
.32 .00 
.30 .00 
.29 .00 
.27 ;00 
.26 .00 
.26 .00 
.25 .00 

-- _J 
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6.16 .00 .00 16.2 .618E+02 .24 .75 .. 24 .00 
6.47 .00 .00 16.6 .603E+02 .24 .79 .24 .00 
6.78 .00 .00 17.0 .588E+02 .23 .82 .23 .00 
7.10 .00 .00 17.4 .573E+02 .23 .86 .23 .00 
7.41 .00 .00 17.9 .559E+02 .23 .89 .23 .00 
7.72 .00 .00 18.4 .545E+02 .22 .92 .22 .00 
8.03 .00 .00 18.8 .531E+02 .22 .96 .22 .00 
8.35 · .00 .00 19.3 .517E+02 .22 .99 .22 .00 
8;66 .00 .00 19.9 .504E+02 .22 1.02 .22 · .00 
8.97 .00 .00 20.4 .490E+02 .22 1.05 .22· .00 
9.28 .00 .00 20.9 .. 477E+02 .22 1.08 .22 .00· 
9.60 .00 .00 21.5 .464E+02 .22 1.11 .22 .00 
9.91 .00 .00 22.1 .452E+02 .22 1.14 .22 .00 

10.22 .00 .00 22.8 .439E+02 .22 1.17 .22 .00 
10.54 .00 .00 23.4 .427E+02 .22 1.20 .22 .00 
10.85 .00 .00 24.1 .415E+02 ;22 1.23 .22 .00 
11.16 .00 .00 24.8 .404E+02 .22 1.25 .22 .00 
11.47 .00 .00 25.5 .392E+02 .22 1.28 .22 .00 
11.79 .00 .00 26.2 .381E+02 .23 1.31 .23 .00 
12.10 .00 .00 27.0 .370E+02 .23 1.34 .23 .00 
12.41 ~00 .00 27.8 .360E+02 .23 1.36 .23 .00. 
12.73 .00 .. 00 28.6 .349E+02 .23 1.39 .23 .00 
13 .. 04 .00 .00 29.5 .339E+02 .23 1.42 .23 .00 
13.35 .00 .00 30.4 .329E+02 .24 1.44 .24 .00 
13.66 ·.00 .00 31.3 .320E+02 .24 1.47 .24 .00 
13.98 .00 .00 32.2 .311E+02 .24 1.49 .24 .00 
14.29 .00 .00 33.2 .. 302E+02 .25 1.52 .25 .00 
14.60 .00 .00 34.2 .293E+02 · .25 1.54 .25 .00 
14.91 .00 .00 35.2 .284E+02 .25 1.57 .25 .00 
15.23 .00 .00 36.2 .276E°+02 .26 1.59 .26 .00 
15.54 .00 .00 37.3 .268E+02 .26 1.62 .26 .00 
15.85 .00 .00 38.4 .260E+02 .26 1.64 .26 .00 
16.17 .00 .00 39.5 .253E+02 .27 1.67 .27 ♦-00 

16.48 .00 .00 40.7 .246E+02 .27 1.69 .27 .00 
16.79 .00 .00 41.9 .239E+02 .27 1. 72 .27 .00 
17.10 .00 ~00 43.1 .232E+02 .28 1.74 .28 .0_0 
17.42 .00 .00 44.4 .225E+02 .28 1. 76 .28 .00 
17.73 .00 .00 45.7 .219E+02 .29 1. 79 .29 .00 
18.04 .00 .00 47.0 .213E+02 .29 1.81 .29 .00 
18.36 .00 .00 48.4 .207E+02 .30 1.83 .30 .00 
18.67 .00 .00 49.8 .201E+02 .30 1.86 .30 .00 
18.98 .00 .00 51.2 .195E+02 .31 1.88 .31 .00 

Cumulative·travel time= 60. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
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Vertical diffusivity (initial value) = 
Horizontal diffusivity (initial value)= 

Profile definitions: 

.804E-02 m"2/s 

.201E-01 m"2/s 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
= or equal to layer depth, if fully mixed 

BH = Gaussian s.a.*sqrt(pi/2) (46%) half-width, 
measured horizontally in Y-direction 

ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydro·dynamic center line dilution 
C = centerline concentration (includes reaction effects, if any) 

Plume Stage 1 (not 
X y 

18.98 .00 
21.14 .00 
23.31 .00 
25.47 .00 
27.63 .. .00 
29. 79 . . 00 
31. 95 .00 
34.12 .00 
36.28 .00 
38.44 .00 
40.60 .00 
42. 77 .00 
44. 93 .00 
47 .09 .00 
49.25 .00 
51.41 .00 
53.58 .00 
55.74 .00 
57 .90 .00 
60.06 .00 
62.23 .00 
64.39 .00 
66.55 .00 
68.71 .00 
70.87 .00 
73.04 .00 
75.20 .00 
77 .36 .00 
79.52 :00 

bank attached):· 
z s 
.00 51.2 
.00 56.1 
• 00 61. 3 
.00 66.9 
.00 72.8 
.00 79.1 
.00 86.1 
.00 93.6 
.00 101. 9 
.00 111.1 
.00 121.2 
.00 132.3 
.00 144.6 
.00 158.0 
.00 172.6 
.00 188.6 
.00 205.7 
.00 224.1 
.00 243.6 
.00 264.1 
.00 285.6 
.00 307.9 
.00 331.0 
.00 354.7 

.. 00 378.9 
.00 403.5 
.00 428.6 
.00 453.9 
.00 479.6 

Plume interacts with SURFACE. 

C 
.195E+02 
.178E+02 
.163E+02 
.150E+02 
.137E+02 
.126E+02 
.116E+02 
.107E+02 
.981E+01 
.900E+01 
.825E+01 
.756E+01 
.692E+01 
.633E+01. 
.579E+01 
.530E+01 
.486E+01 
.446E+01 
.411E+01 
.379E+01 
.350E+01 
.325E+01 
.302E+01· 
.282E+01 
.264E+01 
.248E+01 
.233E+01 
.220E+01 
.209E+01 

BV 
.31 
.32 
.33 

.. 34 
.35 
.37 
.38 
.40 
.42 
.45 
.47 
.50 
.53 
.57 
.61 
.65 
.69 
.74 
.79 
.84 
.89 
.94 
.99 

1.05 
1.10 
1.15 
1.21 
1.26 
1.31 

BH 
1.88 
2.00 
2.12 
2.23 
2.33 
2.43 
2.53 
2.62 
2.71 
2.80 
2.88 
2.96 
3.04 
3.12 
3.19 
3.27 
3.34 
3.41 
3.48 
3.55 
3.61 
3.68 
3.74 
3.81 
3.87 
3.93 
3.99 
4.05 
4.11 

. zu 
.31 
.32 
.33 
.34 
.35 
.37 
.38 
.40 
.42 
.45 
.47 
.50 
.53 
.57 
.61 
.65 
.69 
.74 
.79 
.84 
.89 
.94 
.99 

1.05 
1.10 
1.15 
1.21 
1.26 
1.31 

The passive diffusion plume becomes VERTICALLY FULLY MIXED within this 
prediction interval. 
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ZL 
.00 
.00 
.00 . 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.0.0 
.. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
;00 
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81.68 .00 .00 498.2 .201E+01 1.34 4.16 1.34 .00 
83.85 .00 .00 505.0 .198E+01 1.34 4.22 1.34 .00 
86.01 .00 .00 511. 7 .195E+01 1.34 4.28 1.34 .00 
88.17 .00 .00 518.3' .193E+01 1.34 4.33 .L34 .00 
90.33 .00 .00 524.8. .191E+01 1.34 4.39 · 1.34 .00 
92.50 · .00 .00 531.3 .188E+01 1.34 4.44 1.34 .00 
94.66 .00 .00 537.6 .186E+01 1.34 4.50 . 1.34 .00 
96.82 .00 .00 543.9 .184E+01 1.34 4.55 1.34 .00 
98.98 .00 .00 550.2 .182E+01 1.34 4.60 1.34 .00 

101.14 .00 .00 556.3 .180E+01 1.34 4.65 1.34 .00 
103.31 .00 .00 562.4 .178E+01 · 1.34 4.70 1.34 .00 
105.47 .00 .00 568.5 .176E+01. 1.34· 4.75 1.34 ~00 
107.63 .00 .00 574.4 .174E+01 1.34 4.80 1.34 .00 
109.79 .00 .00 580.3 .. 172E+01 1.34 4.85 1.34 .00 · 
111.96 .00 .00 586.2 .171E+01 1.34 4.90 1.34 .00 
114.12 .. 00 .00 592.0 .169E+01 1.34· 4.95 1.34 .00 
116.28 .00 .00 597.7 .167E+01 1.34 5.00 1.34 .00 
118.44 .00 .00 603.4 .166E+01 1.34 5.04 1.34 .00 
120.60 .00 .00 609.0 .164E+01 1.34 5.09 1.34 .00 
122.77 .00 .00 614.6 .163E+01 1.34 5.14 1.34 .00 
124.93 .00 .00 620.1 .161E+01 1.34 5.18 1.34 .00 
127.09 .00 .00 625.5 .160E+01 1.34 5.23 1.34 .00 

Cumulative travel time= 437. sec 

-----------------------------------------------------------------------------
Plume Stage 2 (bank attached): 

X y z s C BV BH zu ZL 

127.09 5.23 .00 625.5 .1~0E+01 1.34 10.46' 1.34 .00 
144.55 5.23 .00 636.5 .157E+01 1.34 10.64 1.34 .00 
162.01 5.23 .00 647.2 .155E+01 1.34 10.82 1.34 .00 
179.47 5·.23 .00 657.7 .152E+01 1.34 11.00 1.34 .00 
196.92 5.23 .00 668.1 .150E+01 1.34 11.17 1.34 .00 
214.38 5.23 .00 678.3 .147E+01 1.34 11.34 1.34 .00 
231.84 5.23 .00 688.4 .145E+01 1.34 11.51 1.34 .00 
249.30 5.23 .00 698.3 .143E+01 1.34 11.68 1.34 .00 
266.76 5.23 .00 708.1 .. 141E+01 1.34 11.84 1.34 .00 
284.21 5.23 . .00 717.7 .139E+01 1.34 12.00 1.34 .00 
301.67 5.23 .00 727.3 .138E+01 1.34 12.16 1.34 .00 
319.13· 5.23 .00 736.7 .136E+01 1.34 12.32 1.34 :00 
336.59 5.23 .00 745 .. 9 .134E+01 1.34 12.47 1.34 .00 
354.05 5.23 .00 755.1 .132E+01 1.34 12.63 1.34 .00 
371.51 5.23 .00 764.2 .131E+01 1.34 12.78 1.34 .00 
388.96 5.23 .00 773.1 .129E+01 1.34 12.93 1.34 .00 
406.42 5.23 .00 782.0 .128E+01 1.34 13.08 1.34 .00 
423.88 5.23 .00 790.7 .126E+01 1.34 13.22 1.34 .00 
441.34 5.23 :00· 799.4 .125E+01 1.34 13.37 L34 .00 
458.80 5.23 .00 807.9 .124E+01 1.34 13.51 1.34 .00 
476.25 5.23 .00 816.4 .122E+01 1.34 13,. 65 1.34 .00 
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493.71 ·5.23 .00 824.8 .121E+01 1.34 13.79 1.34 .00 
511.17 5.23 .00 833.1 .120E+01 1.34 13.93 1.34 .00 
528.63 5.23 .00 841.3 .119E+01 1.34 14.07 1.34 .00 
546.09 5.23 .00 849.4 .118E+01 1.34 14.20 1.34 .00 
563.55 5.23 .00 857.5 .117E+01 1.34 14.34 1.34 .00 
581.00 5.23 .00 865.5 .116E+01 1.34 14.47 1.34 .00 
598.46 5.23 .00 873.4 .114E+01 1.34 14.60 1.34 .00 
615.92 5.23 .00 881.2 .113E+01 1.34 14.74 1.34 .00 
633.38 5.23 .00 889.0 .112E+01 1.34 14.87 . 1.34 .. 00 
650.84 5.23 .00 896.7 .112E+01 1.34 14.99 1.34 .00 
668.29 5.23 .00 904.4 .111E+01 1.34 15.12 1.34 .00 
685.75 5.23 .00 911.9 .110E+01 1.34 15.25 1.34 .00 
703.21 5.23 .00 919.4 .109E+01 1.34 15.37 1.34 .00 
720.67 5.23 .00 926.9 .108E+01 1.34 15.50 1.34 .00 
738.13 5.23 .00 934.3 .107E+01 1.34 15.62 1.34 .00 
755.59 5.23 .00 941.6 .106E+01 1.34 15.75 1.34 .00 
773.04 5.23 .00 948.9 .105E+01 1.34 15.87 1.34 .00 
790.50 5.23 .00 956.1 .105E+01 1.34 15.99 1.34 .00 
807.96 5.23 .00 963.3 .104E+01 1.34 16.11 1.34 .00 
825.42 5.23 .00 970.4 .103E+01 1.34 16.23 1.34 .00 
842.88 5.23 .00 977.5 .102E+01 1.34 16.34 1.34 .00 
860.33 5.23 .00 984.5 .102E+01 1.34 16.46· 1.34 .00 
877.79 5.23 .00 991.5 .101E+01 1.34 16.58 1.34 .00 
895.25 5.23 .00 998.4 .100E+01 1.34 16.69 1.34 .00 
912.71 5.23 .00 1005.2 .995E+00 1.34 16.81 1.34 .00 
930.17 5.23 .00 1012.1 ;988E+00 1.·34 16.92 1·.34 .00 
947.63 5.23 .00 1018.8 .982E+00 1.34 17.04 1.34 .00 
965.08 5.23 .00 1025.6 .975E+00 1.34 17.15 1.34 .00 

· 982. 54 · 5.23 .00 1032.2 .969E+00. 1.34 17.26 1.34 .00 
1000.00 5.23 .00 1038.9 .963E+00 1.34 17.37 1.34 .00 

Cumulative travel time = 3483. sec 

Simulation limit based on maximum specified distance = 1000.00 m. 
This is the REGION OF INTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
CORMIXl: Submerged Single Port Discharges End of Prediction File 
11111111111111111111111111111111111111111111111111111111111111111111111111111 
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CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIXl: . .., Subsystem -version: 
Submerged Single Port Discharges CORMIX_v.3.20 __ September_l996 

CASE DESCRIPTION 
Site name/label: 
Design case: 
FILE NAME: 
Time of Fortran run: 

MachABigAMuddyARiver. 
CaseA4A_APortA1AMaximumAFlow 
cormix\sim\Mac4-1X .cxl 
11/08/16--15:00:22 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS = 56.85 AS = 93.39 QA 
HA. = 1.64 HD = 1.64' 
UA = .354 F = .081 USTAR 
uw = 2.000 UWSTAR= .2198E-02 
Uniform density environment 
STRCND= U RHOAM = 998.4901 

DISCHARGE PARAMETERS (metric units) 
BANK = LEFT DISTB = 7.31 
D0 = .076 A0 = .005 H0 
THETA = 15.00 SIGMA= .00 
u0 = 5.487 Q0 = .025 
RHO0 = 1013.3900 DRHO0 =-.1490E+02 GP0 
c0 = .1000E+04. CUNITS= ppm 
!POLL = 1 KS = .0000E+00 KD 

FLUX VARIABLES (metric units) 
Q0 = .2502E-01 M0 = .1373E+00 )0 
Associated length scales (meters) 
LQ = .07 LM = 3.73 Lm 

Lmp 

NON-DIMENSIONAL PARAMETERS 
FR0 = 51.95 R = 15.51 

FLOW CLASSIFICATION 
·111111111111111111111111111111111111111111 
1 ~low class (CORMIXl) · = NH4 1 
1 Applicable layer depth HS= 1.64 1 
111111111111111111111111111111111111111111 

= 33.02 

.3568E-01 

= .15 

= .2502E-01 
=-.1463E+00 

= .0000E+00 

=- .3662E-02-

= 1 .. 05 
= 99999.00 

ICHREG= 2 

SIGNJ0= 

Lt> = 
Lbp = 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
C0 = .1000E+04 (UNITS= ppm 
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NTOX = 0 
NSTD = 0 
REGMZ = 0 
XINT = 1000.00 XMAX = 1000.00 

X-Y-2 COORDINATE SYSTEM: 
ORIGIN is located at the bottom and below the center of the port: 

7.31 m from the LEFT. bank/shore. 
X-axis points downstream, Y-axis points to left, 2-axis points upward. 

NSTEP = 50 display intervals per module 

------------------------------------------------------------------------- ·---
BEGIN MOD101: DISCHARGE MODULE 

X 
.00 

y 

.00 
z 
.15 

END OF MOD101: DISCHARGE MODULE 

S C 
1.0 .100E+04 

B 
.04 

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Jet/plume transition motion in strong crossflow. 

Zone of flow establishment: THETAE= ·14.69 
LE = .36 ·XE = .35 YE = .00 

Profile definitions: 
B = Gaussian 1/e (37%) half-width, normal to trajectory 
S = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, 

X y z s C B 
.00 .00 .15 1.0 .100E+04 .04 
.35 .00 .24 1.0 .100E+04 .04 
.56 .00 .30 1.4 .690E+03 .06 
.79 .00 .35 2.1 .483E+03 .09 

1.01 .00 .40 2.7 .369E+03 .11 
1.24 .00 .44 3.4 .298E+03 .13 
1.46 .00 .49 4.0 .249E+03 .15 
1.69 .00 .52 4.7 .214E+03 .17 
1.92 .00 .56 5.3 .187E+03 .19 
2.15 .00 .59 6.0 .167E+03 .21 
2.38 .00 .62 6.6 .151E+03 .22 
2.61 .00 .65 7.3 .138E+03 .24 

'2.'83' .00 .67 7.9 .'1.'27E+03 .:is 
3.05 .00 .69 8.5 .118E+03 .27 
3.28 .00 .71 9.1 .110E+03 .28 
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3.51 .00 .73 9.7 .103E+03 .29 
3.74 .00 .75 10.2 .976E+02 .30 
3.97 .00 .77 10.8 .926E+02 .32 
4.20 .00 .78 11.3 .882E+02 .33 
4.43 .00 .79 11.9 .843E+02 .34 
4.66 .00 .80 · 12.4 .808E+02 .35 
4.89 .00 . 81 12.9 .777E+02 • 36 . 
5.12 .00 .82 13.3 .749E+02 .37 

. 5. 35 .00 .82 13.8 .724E+02 .37 
5.59 .00 .83 14.2 .702E+02 .38 
5.81 .00 .83 14.7 .682E+02 .39 
6.04 .00 .83 15.1 .664E+02 .40 
6.27 .00 .83 15.5 .647E+02 .40 

Maximum jet height has been ·reached. 
6.50 .00 .83 15.8 .631E+02 .41 
6.73 .00 .83 16.2 .616E+02 .42 
6.96 .00 .83 16.6 .601E+02 .42 
7.19 .00 .83 17.0 .587E+02 .43 
7.42 .00 .82 17.5 .572E+02 .44 
7.65 .00 .82 17.9 .558E+02 .44 
7.88 .00 .81 18.4 .545E+02 .45 
8.11 .00 .81 18.8 .531E+02 · .46 
8.34 ·.00 .80 19.3 . 518E+02. .47 
8.56 .00 .79 19·.8 .506E+02 .47 
8.79 .00 .78 20.3 .493E+02 .48 
9.02 .00 • 77 20.8 .481E+02 .49 
9.25 .00 .76 . 21.3 .469E+02 .50 
9.48 .00 .74 21.9 .457E+02 .50 
9.71 .00 .73 22.4 .446E+02 .51 
9.94. .00 .72 23.0 .435E+02 .52 

10.17 .00 .70 23.6 .424E+02 .53 
10.40. .00 .69 24.2 .413E+02 .54 
'10.63 .00 .67 · 24.8 ·.403E+02 .54 
10.86 .00 .66 25.4 .393E+02 .55 
11.09 .00 .64 26.1 .384E+02 .56 
11.31 · .00 .62 26.7 .375E+02 .57 
11.54 .00 .60 27.3 .366E+02 .58 
11. 77 .00 .59 28.0 .357E+02 .59 .. 

Cumulative travel time = 13. sec 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD131: LAYER-BOUNDARY/TERMINAL LAYER APPROACH 

Control ·volume inflow: ' 
X y z s C B 

11.77 .00 .59 28.0 .357E+02 .59 
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Profile definitions: 
BV ~ top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
zu = upper plu~e boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction 

X y z s C BV 
11.19 .00 .00 28.0 .357E+02 .00 
1L36 .00 .00 28.0 .357E+02 .82 
11.54 .00 .00 28.0 .357E+02 .97 
11. 71 .00 .00 28.0 .357E+02 1.07 
11.89 .00 . 00 28.8 .348E+02 . 1.14 
12.06 .00 .00 32.3 .309E+02 1.19 
12.24 .00 .00 37.3 .268E+02 1.23 
12.41 .00 .00 41. 7 .240E+02 1.26 
12.59 .00 .00 44.8 .223E+02 1.28 
12.77 .00 .00 -46.5 .215E+02 1.29 
12.94 .00 .00 47.6 .210E+02 1.30 

Cumulative travel time= 17. sec 

END OF MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH 

** End of NEAR-FIELD REGION _(NFR) ** 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 

Profile definitions:· 
BV = top-hat thickness, measured vertically 

effects, 

BH 
.00 
.41 
.58 
.71 

. . 82 
.92 

1.01 
1.09 
1.16 
1.23 
1.30 

BH = top-hat half-width, measured horizontally in Y-direction 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, 

Plume Stage 1 (not bank attached): 
X y z s C BV BH 

12.94 .. 00 .00 47.6 .210E+02 1.30 1.30. 
13.60 .00 .00 48.5 .206E+02 1.24 1.38 
14.26 .00 .00 49.4 .202E+02 1.20 1.46 
14.92 .00 .00 50.3 .199E+02 1.16 1.54 
15.57 .00 .00 51.2 .195E+02 1.12 1.61 
16.23 .00 .00 52.0 .192E+02 1.09 1.69 
16.89 .00 .00 52.9 .189E+02 · 1.06 1. 76 
17.55 .00 .00 53.8 .186E+02 1.04 1.83 
18.21 .00 .00 54.6 .183E+02 1.02 1.90 
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if any) 

zu ZL 
.00 .00 
.82 .00 
.97 .00 

1.07 .00 
1.14 .00 
1.19 .00 
1.23 .00 
1.26 .00 
1.28 .00 
1.29 .00 
1.30. .00 

if any) 

zu ZL 
1.30 .00 
1.24 .00 
1.20 .00 
1.16 .00 
1.12 .00 
1.09 .00 
1.06 .00 
1.04 .00 
1.02 .00 
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18.86 .00 .00 55.5 .180E+02 1.00 1.97 1.00 .00 
19.52 .00 .00 56.4 .177E+02 .98 2.03 .98 .00 
20.18 .00 .00 57.3 .174E+02 .-97 2.10 .97 .00 
20.84 .00 .00 58.2 .172E+02 .95 2.16 .95 .00 
21.50 .00 .00 59.2 .169E+02 .. 94 2.23 ·.94 .00 
22.15 .00 .00 60.1 .166E+02 .93 2.29 ·.93 .00 
22.81 .00 .00 61.1 .164E+02 .92 2.35 .92 .00 
23.47 .00 .00 62.1 .161E+02 .91 2.41 .91 .00 
24.13 .00 .00 63.1 .158E+02 .90 2.47 .90 ·.00 
24,79 .00 .00 64.2 .156E+02 .90 2.53 .90 .00 
25.45 .00 .00 65.2 .153E+02 .89 2.59 .89 .00 
26.10 .00 .00 66.3 .151E+02 .89 2.65 . 89 .00 
26.76 .00 .00 67.5 .148E+02 .88 2.71 .88 .00 
27.42 .00 .00 68.6 .146E+02 .88 2.77 .88 .00 
28.08 .00 .00 69.8 .143E+02 .88 2.82 .88 .00 
28.74 .00 .00 71.0 .141E+02 .87 2.88 .87 .00 
29.39 .00 .·00 72.2 .138E+02 .87 2.93 .87 ;00 
30.05 .00 !00 73.5 .136E+02 .87 2.99 .87 .00 
30.71 .00 .00 74.8 .134E+02 .87 3.04 .87 .00 
31.-37 .00 .00 76.1 .131E+02 .87 . 3.10 .87 .00 
32.03 .00 .00. 77.5 .129E+02 .87 3.15 .87 .00 
32.68 .00 .00 78.9 .127E+02 .87 3.20 .87 .00 
33.34 .00 .00 80.3 .124E+02 .87 3.26 .87 .00 
34.00 .00 .00 81.8 .122E+02 .87 3.31 .87 .00 
34.66 .00 .00 83.3 .120E+02 .88 3.36 .88 .00 
_35. 32 .00 .00 84.8 .118E+02 .88 3.41 .. 88 .00 
35.97 .00 .00 86.4 .116E+02 .88 3.46 .88 .00 
36.63 .00 .00 88.0 .114E+02 .89 3.51 .89 .00 
37.29 .00 .00 89.7 .112E+02 .89 3.56 .89 .00 
37.95 .00 .00 91.3 .109E+02 .89 3.61 .89 .00 
38.61 .00 .00 93.1 .107E+02 .90 3.66 .90 .00 
39.27 .00 · .00 94.8 .105E+02 .90 3.71 .90 .00 
39.92 .00 · .00 96.-6 .103E+02 .. 91 3.76 .91 .00 
40.58 .00 .00 98.5 .102E+02 .91 3.81 .91 .00 
41.24 .00 .00 100.3 .997E+01 .92 3.86 .92 .00 
41.90 .00 .00 102.2 .978E+01 .93 3.91 .93 .00 
42.56 .00 .00 104.2 .960E+01 .93 3.95 .93 .00 
43.21 .00 .00 106.2 .942E+01 ·.94 4.00 .94 .00 
43.87 .00 .00 108.2 .924E+01 .95 4.05 .95 .00 
44.53 .00 .00 110.3 .907E+01 .95 4.09 .95 .00 
45.19 .00 .00 112.4 .890E+01 .. 96 4.14 .96 .00 
45.85 .00 .00 114.6 .873E+01 .97 4.19 .97 .00 

Cumulative travel time= 110. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 
-----------------------------------------------------------------------------
--------------------------------------------------------------·---------------
BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
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Vertical diffusivity (initial ·value) = 
Horizontal diffusivity (initial value)= 

Profile definitions: 

.117E-01 m"2/s 

.293E-01 m"2/s 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
= or equal to layer depth, if fully mixed 

BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
measured horizontally in Y-direction 

ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X Y Z S C 

45.85 .00 .00 114.6 .873E+01 
48.60 .00 .00 121.6 .823E+01 
51.35 .00 .00 128.9 .776E+01. 
54.11 .00 .00 136.6 .732E+01 
56.86 .00 .00 144.6 .691E+01 
59.62 .00 .00 153.0 .653E+01 
62.37 .00 .00 161. 7 .618E+01 
65.12 .00 .00 170.8 .586E+01 
67.88 .00 .00 18.0.1 .555E+01 
70.63 .00 .00 189.7 .527E+01 

BV 
.97 

1.01 
1.05 
1.09 
1.13 
1.18 
1.22 
1.27 
1.32 
1.37 

73.39 .00 .00 199.6 .501E+01 1.42 
76.14 .00 .00 209.8 .477E+01 1.47 
78.89 .00 .00 220.1 .454E+01 1.52 
81.65 .00 .00 230.7 .433E+01 1.58 
84.40 .00 .00 241.5 .414E+01 1.63 

Plume interacts with SURFACE. 

BH 
4.19 
4.27 
4.35 
4.44 
4.52 
4.60 
4.67 
4.75 
4.82 
4.90 
4.97 
5.04 
5.11 
5.18 
5.25 

zu 
.97 

1.01 
1.05 
1.09 
1.13 
1.18 
1.22 
1.27 
1.32 
1.37 
1.42 
1.47 
1.52 
1.58 
1.63 

The passive diffusion plume becomes VERTICALLY FULLY MIXED within this 
prediction interval. 

87.15 .00 
89.91 .00 
92.66 .00 
95.42 .00 
98.17 

100.92 
103.68 
106.43 
109.19 
111.94 
114.69 
117.45 
120.20 
122.96 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00. 

.00 

.00 

.00 

.00 

.00· 

.00 

.00 

247.0 
250.1 
253.1 
256.2 
259.2 
262.1 
265.1 
268.0 
270.8 
273.7 
276.5 
279.3 
282.0 
284.8 

.405E+01 

.400E+01 

.395E+01 

.390E+01 

.386E+01 

.381E+01 

.377E+01 

.373E+01 

.369E+01 

.365E+01 

.362E+01 

.358E+01 

.355E+01 

.351E+01 
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1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 

5.32 
5.39 
5.45 
5.52 
5.58 
5.65 
5.71 
5.77 
5.83 
5.89 
5.95 
6.01 
6.07 
6.13 

1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
_1.64 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
·.00 
.00 

. ' 

J 
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125.71 .00 .00 287.5 .348E+01 1.64 6.19 1.64 .00 
128.46 .00 .00 -290.1 .345E+01 1.64 6.25 .. 1.64 .00 
131.22 .00 .00 292.8 .342E+01 1.64 6.31 1.64 .00 
133.97 .00 .00 295.4 .339E+01 1.64 6.36. 1.64 .00 
136.73 .00 .00 298.0 .336E+01 1.64 15.42 1.64 .00 
139.48 .00 .00 300.6 .333E+01 1.64 6.47 . 1.64 .00 
142.23 . 00 .00 . 303.2 .330E+01 1.64 6.53 1..64 .00 
144.99 .00 .00 305.7 .327E+01 1.64 6.58 1.64 .00 
147.74 .00 .00 308.2 .324E+01 1.64 6.64 ·1.64 .00 
150.50 .00 .00 310.7 .322E+01 1.64 6.69 1.64 .00 
153.25 .00 .00 313.2 .319E+01 1.64 6.74 1.64 .00 
156.00 .00. .00 315.7 .317E+01 1.64 6.80 1.64 .00 
158.76 .00 .00 318.1 .314E+01 1.64 6.85 1.64 · .00 
_161. 51 .00 .00 320.5. .312E+01 1.64 6.90 1.64 .00 
164. 26. .00 .00 322.9 .310E+01 1.64 6.95 1.64 .00 
167.02 .00 .00 325.3 .307E+01 1.64 7.01 1.64 .00 
169.77 .00 .00 327.7 .305E+01 ·1.64 7.06 1.64 .00 
172.53 .00 .00 330.0 .303E+0i 1.64 7.11 1.64 .00 
175.28 .00 .. 00 332.4 .301E+01 1.64 7.16 1.64 .00 
178.03 .00 .00 334.7 .299E+01 1.64 7.21 1.64 .00 
180.79 .00 .00 337.0 .297E+01 1.64 7.26 1.64 .00 
183.54 .00 .00 339.3 .295E+01 1.64 7.31 1.64 .00 

Cumulative travel time= 499. sec 

----------- -------------------------------------------·----------------------
-Plume Stage 2 (bank attached): 

X y z s C BV BH zu ZL 
183.54 7.31 .00 339.3 .295E+01 L64 14.61 1.64 .00 
199.87 7.31 .00 342·.6 .292E+01 1.64 · 14. 76 1-.64 .00 
216~20 7.31 .00 345.9 .289E+01 1.64 14.90 1.64 .00 
232.53 7.31 .00 349.2 .286E+01 1.64 15.04 1.64 .00 
248.86 7.31 .00 352.5 .284E+01 1.64 15.18 1.64 .00 
265.19 7:31 .00 355.7 .281E+01 1.64 15.32 · 1.64 .00 
281.52 7.31 .00 359.0 .279E+01 1.64 15.46 1.64 .00 
297.85 7.31 .00 362.1 .276E+01 1.64 15.60 1.64 .00 
314.18 7.31 .00 365.3 .274E+01 1.64 15.73 1.64 .00 
330.50 7.31 .00 368.4 .271E+01 1.64 15:87 1.64 .00 
346.83 7.31 .00 371.5 ·. 269E+01 1.64 16.00 1.64 .00 
363.16 7.31 .00 374.6 .267E+01 1.64 16.13 1.64 .00 
379.49 7.31 .00 377.6 .265E+01 1.64 16.26 1.64 .00 
395.82 7.31 .00 380.6 .263E+01 1.64 16.39 1.64 .00 
412.15 ·7 .31 .00 383.6 .261E+01 1.64 16.52 1.64 .00 · 
428.48 7.31 .00 386.6 .259E+01 1.64 16.65 1.64 .00 
444.81 7.31 .00 389.6 .257E+01 1.64 16.78 1.64 .00 
461.14 7.31 .00 392.5 .255E+01 1.64 16.90 1.64 .00 

'""477 .47 .. 7;3r ·· ... ·;00 ·395_4 .253'H01 1.64 17.03 1.64 .00 
493.80 7.31 .00 398.3 . 251E+01 1.64 17.15 1.64 .00 
510.13 7.31 .00 401.2 .249E+01 1.64 17.28 1.64 .00 
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526.45 7.31 .00 404.0 .248E+01 1.64 17.40 1.64 .00 
542.78 7.31 .00 406.8 .246E+01 1.64 17.52 1.64 .00 
559.11 7.31 .00 409.6 .244E+01 1.64 17.64 1.64 .00 
575.44 7.31 .00 412.4 .242E+01 1.64 17.76 1.64 .00 
591.77 7.31 .00 415.2 .241E+01 1.64 17.88 1.64 .00 
608.10 7.31 .00 417.9 .239E+01 1.64 18.00 1.64 .00 
624.43 7.31 .00 420.7 .238E+01 1.64 18.12 1.64 .00 
640.76 7.31 .00 423.4 .236E+01 1.64 18.24 1.64 .00 
657.09 7-.31 .00 426.1 .235E+01 1.64 18.35 1.64 .00 
673.42 7.31 .00 428.8 .233E+01 1.64 18.47 1.64 .00 
689.75 7.31 .00 431.4 .232E+01 1.64 18.58 1.64 .00 
706.08 7.31 .00 434.1 .230E+01 1.64 18.70 1.64 .00 
722.40 7.31 .00 436.7 .229E+01 1.64 18.81 1.64 .00 
738.73 .7.31 .00 439.3 .228E+01 1.64 18.92 1.64 .00· 
755.06 7.31 .00 441.9 .226E+01 1.64 19.03 1.64 .00 
771.39· 7.31 .00· 444.5 .225E+01 1.64 19.14 1.64 .00 
787.72 7.31 .00 447.1 .224E+01 1.64 19.26 1.64 .00 
804.05 7.31 .00 449.6 .222E+01 1.64 19.37 1.64 .00 
820.38 7.31 .00 452.2· .221E+01 1.64 19.48 1.64 .00 
836.71 7.31 .00 454.7 .220E+01 1.64 19.58 1.64 .00 
853.04 7.31 .00 457.2 .219E+01 1.64 19.69 1.64 .00 
869.37 7.31 .00 459.7 .218E+01 1.64 19.80 1.64 .00 
885.70 7.31' .00 462.2 .216E+01 1.64 19.91 1.64 .00 
902.03 7.31 .00 464.7 .215E+01 1.64 20.01 1.64 .00 
918.35 7.31 .00 467.1 .214E+01 1.64 20.12 1.64 .00 
934.68 7.31 .00 469.6' .213E+01 1.64 20.22 1.64 .00 
951.01 7.31 .00 472.0 .212E+01 1.64 20.33 1.64 .00 
967.34 7.31 .00 474.4 . 211E+01 · 1.64 20.43 1.64 .00 
983.67 7.31 .00 476.8 .• 210E+01 1.64 20.54 1.64 .00 

1000.00 7.31 .00 479.2 .209E+01 1.64 20.64 1.64 .00 
Cumulative travel time = 2806. sec 

Simulation limit based on maximum specified distance = 1000.:00 m. 
This is the REGJON OF INTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
-----------------------------------------------------------------------------
-----------------------·-----------------------------------------------------
CORMIXl: Submerged Single Port Discharges End of Prediction File 
11111111111111111111111111111111111111111111111111111111111111111111111111111 
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CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111i11111111111111111111111111111111111111 

CORNELL MIXING ZONE EXPERT SYSTEM· 
Subsystem CORMIXl: 
Submerged Single Port Discharges 

Subsystem version: ·•.
CORMIX_ v. 3. 20_-__ September _1996 

----------------------------------------------------------------------------~ .. 

CASE DESCRIPTION 
Site name/label:_ 
Design case: 
FILE NAME: 
Time of Fortran run: 

MachABigAMuddyARiver 
CaseA4A_APortA3ANormalAFlow 
cormix\sim\Mac4-3N .cxl 
11/09/16--09:00:39 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS = 43.24 AS = 58.13 QA = 16.65 ICHREG= 2 

= 1.34. HD = 1.34 HA 
UA 
uw 

= .287 F = .087 USTAR = .2989E-01 
= 2.000 UWSTAR= .2198E-02 

Uniform density environment 
STRCND= U RHOAM = 998.4901 

DISCHARGE PARAMETERS (metric units) 
BANK = LEFT _DISTB = 15.73 
00 = .102 A0 = .008 
THETA= 15.00 SIGMA= · .00 
U0 = 2.905 Q0 = .024 
RH00 = 1013.3900 DRH00 =-.1490E+02 

. C0 , = .1000E+04 CUNITS= ppm 
!POLL= 1 KS = .0000E+00 

FLUX VARIABLES (metric units.) 
Q0 = .2355E-01 M0 
Associated length scales 
LQ . = .09 LM 

NON-DIMENSIONAL PARAMETERS 

= .6841E-01 
(meters) 
= 2.28 

FR0 = 23.82 R = 10.13 

H0 

GP0 

KO 

J0 

Lm 
Lmp 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) = NHS 1 
1 Applicable layer depth HS= 1.34 1 
111111111111111111111111111111111111111111 

= .15 

= .2355E-01 
=-.1463E+00 

= .0000E+00 

=-.3446E-02 

= .91 
= 99999.00 

SIGNJ0= 

Lb· = 
Lbp = 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
c·0 = .1000E+04 CUNITS= ppm 

Page 1 

-1.0 

.15 
99999.00 



R06059

MAC4-3N.CX1 
NTOX = 0 

'NSTD = 0 
REGMZ = 0 
XINT . - 1000.00 XMAX = 1000.00 

X-Y-2 COORDINATE SYSTEM: 
ORIGIN is located at the bottom and below the center of the port: 

15.73 m from the LEFT bank/shore. 
X-axis points downstream, Y-axis points to.left, 2-axis points upward. 

NSTEP = 50 display intervals per module 
-------------------------------.----------------------------------------------

BEGIN MOD101: DISCHARGE MODULE 

COANDA ATTACHMENT immediately following the discharge. 

X 
.00 

y 

. 00 
z 
.00 . 

END OF' MOD101: DISCHARGE MODULE 

S C 
1.0 .100E+04 

B 
.07 

BEGIN CORJET (MODi10): JET/PLUME NEAR-FIELD MIXING REGION 

Bottom-attached jet motion. 

Profile definitions: 
B = Gaussian 1/e (37%) half-width, normal to trajectory 

Half wall jet, attached to bottom. 
s = hydrodynamic centerline dilution: 
C = centerline concentration (includes reaction effects, 

X y z s C B 
.00 .00 .00 1.0 .100E+04 .05 

1.65 .00 .00 2.5 .394E+03 .18 
3.30 .00 .00 4.3 .231E+03 .27 
4.96 .00 .00· 6.0 .166E+03 .35 
6.61 .00 .00 7.6 .131E+03 .41 
8.26 .00 .00 9.2 .109E+03 .46 
9.91 .00 .00 10.6 .939E+02 .51 

11.57 .00 .00 12.1 .829E+02 .56 
13.23 .00 .00 13.4 .744E+02. .60 
14.88 .00 .00 14.8 .677E+02 .63 
16.53 .00 .00 16.1 .622E+02 .67 
18.19 .00 .00. 17.3 .577E+02 .70 
19.84 .00 .00 18.6 .539E+02 .73 
21.49 .00 .00 19.8 .506E+02 .75 
23.14 .00 .00 20.9 .478E+02 .78 

Page 2 

if any) 



R06060

24.80 
26.46 
28.11 
29.76 
31.41 
33.07 
34.73 
36.38 

· 38.03 
39.68 
41.34 

. 42.99. 
44.64 
46.30 
47.96 
49.61 
51.26 
52.91 
54.57 
56.23 
57.88 
59.53 
61.18 
62.84 
64.49 
66.14 
67.79 
69.45 
71.11 
72.76 
74.41 
76.07 
77.72 
79.37 
81.02 
82.67 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.0_0 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.·00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 · 

.00 

.00 
~00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

Cumulative travel time= 

MAC4-3N.CX1 
22.1 .453E+02 
23.2 .430E+02 
24.3 .411E+02 
25.4 .393E+02 
26.5 .377E+02 
27.6 .363E+02 

. 28. 6 ·. 349E+02 
29.7 .337E+02 
30.7 .326E+02 
31.7 .316E+02 
32.7 .306E+02 
3~.6 .297E+02 
34. 6. . 289E+02 
35.6 .281E+02 
36.5 .274E+02 
37.5 .267E+02 
38.4 .261E+02 
39.3 .254E+02 
40.2 .249E+02 
41.1 .243E+02 
42.0 .238E+02 
42.9 .233E+02 
43.8 .229E+02 
44.6 .224E+02 
45.5 .220E+02 
46.3 .216E+02 

.47.2 .212E+02 
48.0 .208E+02 
48.9 .205E+02 
49.7 .201E+02 

.50;5 .198E+02 
51.4 .195E+02 
52.2 .192E+02 
53.0 .189E+02 
53.8 .186E+02 
54.6 .183E+02 

191. sec 

.81 

.83 

.85 

.88 

.90 

.92 

.94 

.96 
♦-98 

.99 
1.01 
1.03 
1.05 
1.06 
1.08 
1.09 
1.11 
1.12 
1.14 
1.15 
1.i6 
1.18 
1.19 
1.20 
1.22 
1.23 
1.24 
1.25 
1.27 
1.28 
1.29 
1.30 
1.31 
1.32 
1.33 
1.34 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

BEGIN MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

Control volume inflow: 
X Y Z S C B 

. 82' ♦-67 - · · · · .00 · .00' ·54. 6 · .183E+02 . 1 ;34 · 

Profile definitions: 
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BV = layer depth (vertically mixed) 
BH = top-hat half-width, in horizontal plane normal to trajectory 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic ·average (bulk) dilution 
C = average (bulk) concentration (includes reaction ef_fects, if any) 

X y z s C BV BH zu ZL 
81.33 .00 .00 54.6 .183E+02 .00 .00 .00 .00 
81.60 .00 .00 54.6 .183E+02 1.34 .23 1.34 .00 
81.87 .00 .00 54.6 .183E+02 1.34 . 33 · 1.34 .00 
82.14 .00 .00 54.6 .183E+02 1.34 .40 1.34 .00 
82:41 .00 .00 54.6 .183E+02 1.34 .47 1.34 .00 
82.67 .00 .00 54.6 .183E+02 1.34 .52 1.34 .00 
82.94 .00 .00 57.8 .173E+02 1.34 .. 57 1.34 .00 
83.21 .00 .00 64.9 .154E+02 1.34 .62 1.34 .00 
83.48 .00 .00 71.2 .140E+02 1.34 .66 1.34 .00 
83.75 .00 .00. 74.7 .134E+02 1.34 .70 1.34 .00 
84.02 .00 .00 76.4 .131E+02 1.34 .74 1.34 .00 

Cumulative travel time = 197. sec 

END OF MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING' 

BEGIN MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

Phase 1: Vertically mixed, Phase 2: Re-stratified 

Phase 1: The plume is VERTICALLY FULLY MIXED over the entire layer depth. 
This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

Phase 2: The flow has RESTRATIFIED at the beginning of this zone. 

This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

END OF MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

** End of NEAR-FIELD REGION (NFR) ** 

The initial plume WIDTH values in the next far-field module will be 
CORREC_TED by a factor 3 .16 to conserve the mass flux in the far-field! 

The correction factor is quite large because of the small ambient velocity 
relative to the strong mixing characteristics of the discharge! 
This indicates localized RECIRCULATION REGIONS and internal hydraulic JUMPS. 

Flow appears highly UNSTEADY and prediction results are UNRELIABLE! 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 
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Profile definitions: 
BV = top-hat thickness, m~asured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic ·average (bulk) dilution 
C = average (bulk} concentration (includes reaction.effects, if any) 

Plume Stage 1 (not bank attached): 
. X y z s C BV BH zu ZL. 
84.02 .00 .00 76.4 .131E+02 1.34. 2.33 . 1.34 .00 
85.08 .00 .00 78.0 .128E+02 1.30 2.46 1.30 .00 
86.14 .00 .00 79.6 .126E+02 1.26 2.59 1.26 .00 
87.20 .00 .00 81.2 .123E+02 1.23 2.71 1.23 .00 
~8.26 ·.00 .00 82.8 .121E+02 1.20 2.84 . 1.20 .00 
89.32 .00 .00 84.4 .118E+02 1.17 2.96 1.17 .00 
90.38 .00 .00 86.1 .116E+02 · 1.15 3.07 1.15 .00 
91.45 .00 .00 87.8. .114E+02 1.13 3.19 1.13 ;00 
92.51 .00 .00 89.5 .112E+02 1.11 3.30 1.11 .00 
93.57 .00 .00 91.3 .. 110E+02 1.10 3.41 1.10: .00 
94.63 .00 .00 93.1 .107E+02 1.09 3.52 1.09 .00 
95.69 .00 .00 95.0 .105E+02 1.08 3.63 1.08 .00 
96.75 .00 .00 96.9 .103E+02 1.07 3.73 1.07 .00 
97.81 .00 .00 98.9 .101E+02 1.06 3.83 1.06 .00 
98.87 .00 .. 00 101.0 .990E+01 1.05 3.94 1.05 .00 
99.93 .00 .00 103:1 .970E+01 _1.05 4.04 1.05 .00 

100.99 .00 .00 105.3 . 950E+01 · 1.04 4.14 1.04 .00 
102.06 .00 .00 107.5 .930E+01 1.04 4.24 1.04 .00 
103.12 ·.00 .00 109.8 .910E+01 1.04 4.34 1.04 .00 
104.18 .00 .00 112.2 .891E+01 1.04 4.43 1.04 .00 
105.24 .00 .00 114.7 .872E+01 1.04 . 4.53 1.04 .00 
106.30 .00 .00 117.2 .853E+01 1.04 4.62 1.04 .00 
107.36 .00 .00 119.8 .835E+01 1.04 4.72 1.04 .00 
108.42 .00 .00 122.5 .816E+01 1.05 · 4.81 1.05 .00 
109.48 .00 .00 125.3 .798E+01 1.05 4.90 1.05 .00 
110. 54 .00 · .00 128.1 .781E+01 1.05 4.99 1.05 .00 
111.60 .00 .00 131.0 .763E+01 1.06 5.08 1.06 .00 
112.66 .00· .00 134.0 .746E+01 1.06 5.17 1.06 .00 
113.73 .00 .00 137.1 .729E+01 1.07 5.26 1.07 .00 
114.79 .00 .00 140.3 .713E+01 1.08 5.35 1.08 .00 
115.85 .00 .00 143.6 .697E+01 1.08 5.43 1.08 · .00 
116.91 .00 .00 146.9 .681E+01 1.09 5.52 1.09 .00 
117.97 .00 . 00 150.3 .665E+01 1.10 . 5.61 1.10 .00 
119.03 .00 .00 153.8 .650E+01 1.11 5.69 1.11 .00 
120;09· . ··:00 ·.00 157.5 .635E+01 ·1.n 5.78 1.12 .00 
121.15 .00 .00 161.2 .621E+01 1.13 5.86 1.13 .00 
122.21 .00 .00 164.9 .606E+01 1.14 5.94 1.14 .00 

Page 5 



R06063

MAC4-3N.CX1 
123.27 .00 .00 168.8 .592E+01 1.15 6.03 1.15 .00 
124.34 .00 .00 172.8 .579E+01 · 1~ 16 6.11 1.16 .00 
125.40 .00 .00 176.9 .565E+01 1.17 6.19 1.17 .00 
126.46 .00 .00 181.0 .552E+01 1.18 6.27 1.18 .00 
127.52 .00 .00 185.3 .540E+01 1.20 6.35 1.20 .00 
128.58 .00 .00 189.7 .527E+01 1.21 6.43 1.21 .00 
129.64 .00 .00 194.1 .515E+01 1.22 6.51 1.22 .00 
130.70 .00 .00 198.7 .503E+01 1.24 6.59 1.24 .00 
'131.76 .00 .00 ·203.3 .492E+01 1.25 6.67 ·1.25 .00 
132.82 .00 .00 208.1 .481E+01 1.27 6.75 1.27 .00 
133.88 .00 .00 212.9 .470E+01 1.28 6.82 1.28 .00 
134.94 .00 .00 217.9 .459E+01 1.30 6.90 1.30 .00 
136.01 .00 .00 222.9 .449E+01 1.31 6.98 1.31 .00 
137.07 .00 .00 228.1 .438E+01 1.33 7.05 1.33 .00 

Cumulative travel time = 382. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------. . 

BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

Vertical diffusivity (initial value) = 
~orizontal diffusivity (initial value)= 

Profile definitions: 

. 804E-02 m"2/s· 

.201E-01 m"2/s 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
= or _equal to layer depth, if fully mixed 

BH = Gaussian s.d.*sqrt(pi/2) (46%). half-width, 
measured horizontally in Y-direction 

ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary CZ-coordinate) 
S = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank-attached): 
X Y Z S C 

137.07 .00 .00 228.1 .438E+01 
154.33 .00 .00 239.8 .417E+01 
171.58 .00 .00 248.1 .403E+01 
188.84 .00 .00 256.2 .390E+01 
206.10 .00 .00 264.0 .379E+01 
223.36 .00 .00 271.7 .368E+01 
240.62 .00 .00 279.1 .358E+01 
257.88 .00 .00 286.3 .349E+01 
275.14 .00 .00 293.3 .341E+01 
292. 39 . 00 ... 00 300. 2 . 333E+01 
309~65 .00 .00 306.9 .326E+01 
326.91 .00 .00 313.5 .319E+01 
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BV 
1.33 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 

BH 
7.05 
7.32 
7.57 
7.82 
8.06 
8.29 
8.52 
8.74 
8.95 
9.16 
9.37 
9.57 

zu 
1.33 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
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344.17· · .00 .00 319.9 .313E+01 1.34 9.77 1.34 .00 
361.43 .00 .00 326.2 .307E+01 1.34 9.96 1.34 .00 
378.69 .00 .00 332.4 .301E+01 1.34 10.15 1.34 .00 
395.95 .00 .00 338.5 .295E+01 1.34 10.33 1.34 .00 
413.21 .00 .00 344.5 .290E+01 1.34 10.51 ·1.34 .00 
430.46 .00 .00 350.3 .285E+01 1.34 10.69 · 1.34 .00 
447.72 .00 .00 356.1 .281E+01 1.34 10.87 1.34 .00 
464.98 .00 .00 361.8 .276E+01 1.34 11.04 1.34 .00 
482.24 .00 .00 367.4 .272E+01 1.34 11. 21. 1.34 .00 
499.50 .00 .00 372.9 .268E+01 1.34 11.38 1.34 .00 
516.76 .00 .00 378.3 .264E+01 1.34 11.55 1.34 .00 
534.02 .00 .00 383.7 .261E+01 1.34 11. 71 .1.34 .00 
551.27 .00 .. 00 388.9 .257E+01 1.34 11.87 1.34 .00 
568.53 .00 .00 394.1 .254E+01 1.34 12.03 · 1.34 .00 
585.79 .00 .00 399.3 .250E+01 1.34 12.19 1.34 .00 
603.05 .00 .00 404.4 .247E+01 1.34 12.34 1.34 .00 
620. 31. .00 .00 409.4 .244E+01 1.34 12.50 1.34 .00 
637.57 .00 .00 414.3 .241E+01 1.34 12.65 1.34 .00 
654.83 .00 .00 419.2 .239E+01 1.34 12.80 1.34 .00 
672.09 .00 .00 42'4.0 .236E+01 1.34 12.94 1.34 .00 
689.34 .00 .00 428.8 .233E+01 1.34 13.09 1.34 .00 
706.60 .00 .00 433.6 .231E+01 1.34 13.23 1.34 .00 
723.86. .00 .00 438.2 .228E+01 1.34 13.38 1.34 .00 
741.12 .00 .00 442.9 .226E+01 1.34 13.52 1.34 .00 
758.38 .00 .00 447.4 .223E+01 1.34 13.66 1.34 .00 

. 775.64 .00 .00 452.0. .221E+01 1.34 13.80 · 1.34 .00 
792.90 .00 .00 456.5 .219E+01 1.34 13.93 1.34 .00 
810.15 .00 .00 460.9 .217E+01 1.34 14.07 1.34· .00 
827.41 .00. .00 465.3 .215E+01 1.34 14.20 1.34 .00 
844.67 .00 .00 469.7 .213E+01 1.34 14.34 -1.34 .00 
861. 93 .00 .00 474.0 .211E+01 1.34 14.47 1.34 .00 
879.19 .00 .00 · 478.3 .209E+01 1.34 14.60 1.34 .00 
896.45 .00 .00 482.5 .207E+01 1.34 14.73 1.34 .00 
913. 71 .00 .00 486.7 .205E+01 1.34 14.86 1.34 .00 
930.97 .00 .00 490.9 .204E+01 1.34 14.98 1.34 .00 
948.22 .00 .00 495.0 .202E+01 1.34 15.11 1.34 .00 
965.48 .00 .00 499.1 .200E+01 1.34 15.24 1.34 .00 
982.74 .00 .00 503.2 .199E+01· 1.34 15.36 1.34 .00 

1000.00 .00 .00 507.2 .197E+01 1.34 15.48 1.34 .00 
Cumulative travel time= 3389. sec 

Simulation limit based on maximum specified distance= 1000.00 m. 
This is the REGION OF INTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
-----------------------------------------------------------------------------
--------------------------------------------------------------------- -------
CORMIXl: Submerged Single Port Discharges End of Prediction File 
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CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

CORNELL MIXiNG ZONE EXPERT SYSTEM 
-Subsystem CORMIXl: Subsyste.m.·version: 

Submerged Single Port Discharges CORMIX_v.3.20 __ September_l996 

CASE DESCRIPTION 
Site name/label:· 
Design case: 
FILE NAME: 
Time of Fortran run: 

MachABigAMuddyARiver 
CaseA4A_APortA4AMaximumAFlow 
cormix\sim\Mac4-3X .cxl 
11/09/16--09:08:19 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS = 56.85 AS = 93.39 QA 
HA = 1.64 HD = 1.64 
UA = .354 F = .081 USTAR 
uw = . 2. 000 UWSTAR= .2198E-02 
Uniform density environment 
STRCND= u RHOAM = 998.4907 

DISCHARGE PARAMETERS (metric units). 
BANK = LEFT DISTB = 20.62 
00 = .102 A0 = .008 H0 
THETA= 15.00 SIGMA= .00 
U0 = 5:487 Q0 = .044 
RH00 = 1013.3900 DRH00 =-.1490E+02 GP0 
C0 = .1000E+04 CUNITS= ppm 
!POLL= 1 KS = .0000E+00 KO 

FLUX VARIABLES (metric units) 

= 33.02 

= .3568E-01 

= .15 

= .4448E-01 
=-.1463E+00 

= .0000E+00. 

ICHREG= 2 

Q0 = .4448E-01 M0 = .2441E+00 J0 
(meters) 

=-.6509E-02 SIGNJ0= -1.0 
Associated_ length scales 
LQ = .09 LM = 4.30 

NON-DIMENSIONAL PARAMETERS 
FR0 = 44.99 R = 15.51 

Lm 
Lmp 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) = NHS 1 
1 Applicable layer depth HS= 1.64 1 
111111111111111111111111111111111111111111 

= 1.40 Lb = .15 
= 99999.00 Lbp = 99999.00 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
C0 = .1000E+04 CUNITS= ppm 
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NTOX = 0 
NSTD = 0 
REGMZ = 0 
XINT = 1000.00 XMAX = 1000.00 

X-Y-2 COORDINATE SYSTEM: 
ORIGIN is located at the bottom and below the center·of the port: 

20.62 m fro'm the LEFT bank/shore. 
X-axis points downstream, Y-axis points to left, 2-axis points upward. 

NSTEP = 50 display intervals per module 

BEGIN MOD101: DISCHARGE MODULE 

COANDA ATTACHMENT immediately following the discharge. 

X 
.00 

y 

.00 
z 

.. 00 

END OF MOD101: DISCHARGE MODULE 

S C 
1.0 .100E+04 

B 
.07 

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

B.ottom-attached jet motion. 

Profile definitions: 
B = Gausiian 1/e (37%) half-width, normal to trajectory 

Half wall jet, attached to bottom. 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, 

X y z s C B 
.00 .00 .00 1.0 .100E+04 .05 

1.43 .00 .00 2.3 .427E+03 .18 
2.85 .00 .00 4.0 .250E+03 .28 
4.28 .00 .00 5.6 .178E+03 .36 
5.70 .00 .00 7.2 .140E+03 .44 
7.13 .00 .00 8.7 .115E+03 .50 
8.55 .00 .00 10.1 . 988E+02· .56 
9.98 .00 .00 11.5 .867E+02 .62 

11.40 .00 .00 12.9 .775E+02 .67 
12.83 .00 .00 14.3 .702E+02 .71 
14.25 .00 .00 15.6 .643E+02 .76 
15.68 .00 .00 16.8 .594E+02 .80 . 
17.10 . 00 .00 -18.1 .552E+02 .84 
18.53 .00 .00 19.3 .517E+02 .87 
19.95 .00 .00 20.5 .487E+02 .91 

Page 2 

if any) 



R06068

MAC4-3X.CX1 
21.38 .00 .00 21.-7 :460E+02 .94 
22.80 .00 .00 22.9 .437E+02 .97 
24.23 .00 .00 24.1 .416E+02 1.00 
25.65 .00 .00 25.2 .397E+02 1.03 
27.08 .00 .00 26.3· .380E+02 1.06 
28.50 .00 .00 27.4 .365E+02 1.08 
29.93 .00 .00 28.5 .351E+02 1.11 
31.35 .00 .00 29.6 .338E+02 1.14 
32.78 .00 .00 30.6 .326E+02 1.16 
34.20 .00 .00 31.7 ·. 316E+02 1.18 
35.63 .00 .00 32.7 .306E+02 1.21 
37.05 .00 .00 33.7 .296E+02 1.23 
38.48 .00 .00 34.8 .288E+02 1. 25 
39. 90 . .00 .00 35.8 .280E+02 1.27 
41.34· ·.00 .00 36.8 .272E+02 1.29 
42.76 .00 .00 37.7 .265E+02 1.31 
44.19 .00 .00 38.7 .258E+02 1.33 
45.61 .00 .00 39.7 .252E+02 1.35 
47.04 .00 .00 40.6 .246E+02 1.37 
48.46 .00 .00 41.6 :240E+02 1.39 
49.89 .00 .00 42.5 .235E+02 1.41 
51.31 .00 .00 43.5 .230E+02 1.42 · 
52.74 .00 .00 44.4 .225E+02 .1.44 
54.16 .00 .00 45.3 .221E+02 1.46 
55.59 .00 .00 46.2 .216E+02 1.48 
57.01 .00 .00 47.1 .212E+02 1.49 
58.44 .00 .00 48.0 .208E+02 .1.51 
59.87 .00 .00 48.9 .205E+02 1. 52 
61.29 .00 .00 49.8 .201E+02 1.54 
62.72 .00 .00 50.6 .197E+02 1.56 
64.14 .. 00 .00 51.5 .194E+02 L57 
65.57 .00 .00 52.4 .191E+02 ·1.59 
66.99 .00 .00 53.2 :188E+02 1.60 
68.42 .00 .00 54.1 .185E+02 1.61 
69.84 .00 .00 54.9 .182E+02 1.63 
71.27 · ._00 .00 55.8 .179E+02 1.64 

Cumulative travel time = 114. sec 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

Control volume inflow: 
X y z s C B 

71:'27 · ··.-00 -~00 55.8 .179E+02 1.64' 

Profile definitions: 
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BV = layer depth (vertically mixed) 
BH = top-hat half-width, in horizontal plane normal to trajectory 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic ·average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

X y z s C BV BH zu ZL 
69.62 .00 .00 55.8 .179E+02 .00 .00 .00 .00 
69.95 .00 .00 55.8 .179E+02 1.64 .29 1.64 .00 
70.28 .00 .00 55.8 .179E+02 1.64 .42 1.64 .00 
70.61 .00 .00 55.8 .179E+02 1.64 .51 1.64 .00 
70.94 .00 .00 55.8 .179E+02 1.64 .59 . 1.64 .0.0 
71.27 .00 .00 55.8 .179E+02 1.64 .66 1.64 .00 
71.59 .00 .00 59.1 .169E+02 1.64 .72 1.64 .00 
71.92 .00 .00 66.3 .151E+02 1.64 .78 1.64 .00 
72.25 .00 .00 72.8 .137E+02 1.64 .83 1.64 .00 
72.58 .00 .00 76.4 .131E+02 1.64 .88 1.64 .00 
72.91 .00 .00 78.1 .128E+02 1.64 .93 1.64 .00 

Cumulative travel time = 119. sec 

END OF MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

BEGIN MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

Phase ·1: Vertically mixed, Phase 2: -Re-stratified 

Phase 1: The plume is VERTICALLY FULLY MIXED over the entire layer depth. 
This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

Phase 2: The -flow has RESTRATIFIED at the beginning of this zone. 

This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

END OF MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

** End of NEAR-FIELD REGION (NFR) ** 

The initial plume WIDTH values in the next far-field module will be 
CORRECTED by a factor 3.22 to conserve the mass flux in the far-field! 

The correction factor is quite large because of the small ambient velocity 
relative· to the strong mixing characteristics of the discharge! . 
This indicates localized RECIRCULATION REGIONS and internal hydraulic JUMPS. 

Flow appears highly UNSTEADY and prediction results are UNRELIABLE! 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 
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Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C BV BH zu ZL 

72.91 .00 .00 78.1 .128E+02 1.64 2.99 1.64 .00 
74.03 .00 .00 79.4 .126E+02 1.60 3.11 1.60 .00 
75.16 .00 .00 80.8 .124E+02 1.57 3.23 1.57 .00 
76.28 .00 .00 82.1 .122E+02 1.54 3.35 1.54 .00 
77.41 .00 .00 83.5 .120E+02 1.51 3.47 1.51 .00 
78.53 .00 .00 84.9 .118E+02 1.49 3.58 1.49 .00 
79~66 .00 .00 86.3 .116E+02 1.47 3.69 1.47 .00 
80.79 .00 .00 87.8 .114E+02 1.45 3.80 1.45 .00 
81.91 .00 .00 89.3 .112E+02 1.43 3.91 1.43 .00 
83.04 .00 .00 90.8 .110E+'32 1.42. 4.02 1.42 .00 
84.16 .00 .00 92.4 .108E+02 1.41 4.13 1.41 .00 
85.29 .00 .00 93.9 .106E+02 1.39 4.23 1.39 .00 
86.41 .00 .00 95.6 .105E+02 1.~8 4.34 1.38 .00 
87.54 .00 .00 97.3 .103E+02 1.38 4.44 1.38 .00 
88.66 .00 .00 99.0 .101E+02 1.37 4;54 1.37 .00 
89.79 .00 .00 .100. 7 .993E+01 1.36 4.64 1.36 .00 
90.91 .00 .00 102.5 .975E+01 1.36 4.74 1.36 .00 
92.04 .00 .00 104.4 . 958E+01 · 1.35 4.84 1.35 .00 
93.16 .00 .00 106.3 .941E+01 1.35 4.94 1.35 .00 
94.29 .00 .00 108.2 .924E+01 1.35 5.03 i.35 .00 
95.41 .00 .00 110.2 .907E+01 1. 35 5.13 1.35 .00 
96. 54 · .00 .00 112.3 .891E+01 1.35 5.22 1.35 .00 
97.66 .00. . 00 114.4 .874E+01 1.35 5.32 1.35 . .00 
98.79 .00 .00 116.6 .858E+01 1.35 5.41 1.35 .00 
99.92 .00 .00 118.8 .842E+01 1.36 5.50 1.36 .00 

101.04 .00 .00 121.0 .826E+01 1.36 5.59 1.36 .00 
102.17 .00 .00 123.4 .811E+01 1.36 5.68 1.36 .00 
103.29 .00 .00 125.7 .795E+01 1.37 5.77 1.37 .00 
104.42 .00 .00 128.2 .780E+01 1.37 5.86 1.37 .00 
105.54 .00 .00 130.7 .765E+01 1.38 5.95 1.38 .00 
106.67 .00 .00 133.2 .751E+01 1.3.9 6 .. 04 1.39 .00 
107.79 .00 .00 135.8 .736E+01 1.39 6.13 1.39 .00 
108.92 .00 .00 138.5 .722E+01 1.40 6.21 1.40 .00 
110.04 .00 .00 141.2 .708E+01 1.41 6.30 1.41 .00 
111 :11 .00 :00 144.0 .694E+01 1.42 6.39 . 1.42 .00 
112.29 .00 .00 146.9 .681E+01 1.43 6.47 1.43 .00. 
113.42 .00 .00 149.8 .667E+01 1.44 6.55 1.44 .00 
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114.54 
115.67 
116.79 
117.92 
119.05 
120.17 
121.30 
122.42 · 
123.55 
124.67 
125.80 
126.92 
128.05 
129.17 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
Cumulative travel time= 

152.8 
155.9 
159.0 
162.2 
165.4 
168.7 
172.1 
175.5 

MAC4-3X.CX1 
. 654E+01 1 .. 45 
. 642E+01 1.46 . 
.629E+01 1.47 
.617E+01 1.48 
.605E+01 1.49 
.593E+01 1.50 
.581E+01 1.52 
.570E+01 1.53 

179~1 .558E+01 
182.6 .547E+01 
186.3 .537E+01 
190.0 .526E+01 
193. 8 . 516E-f:01 
197.7 .506E+01 

1.54 
1.56 
1.57 
1.59 
1.60 
1.62 

278. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 

BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

6.64 
6.72 
6.80 
6.89 
6.97 
7.05 
7.13 
7.21 
7.29 

. 7.37 
7.45 
7.53 
7.61 
7.68 

Vertical diffusivity (initial value) = 
Horizontal diffusivity (initial value)= 

.117E-01 m"2/s 

.293E-01 m"2/s 

Profile definitions: 

1.45 
1.46 
1.47 
1.48 
1.49 
1.50 
1.52 
1.53 
1.54 
1.56 
1.57 
1.59 
1.60 
1.62 

BV = Gau~sian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
= or equal to layer depth, if fully mixed 

BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
measured horizontally in Y-direction 

ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

Plume Stage 1 
X 

129.17 
146.59 
164.01 
181.42 
198.84 
216.26 
233.67 
251.09 
268.51 
285.92 
303.34 
320. 75· 

(not bank attached): 
y z s 
.00 .00 197.7 
.00 .00 208.5 
.00 .00 215. 8 
.00 .00 222.9 
.00 .00 229.8 
.00 .00 236.4 
.00 .00 242.9 
.00 .00 249.2 
.00 .00 255.3 
.00 .00 261.3 
.00 .00 267.2 
.00 .00 272.9 

C BV 
.506E+01 1.62 
.480E+01 · 1. 64 
.463E+01 1.64 
.449E+01 1.64 
.435E+01 1.64 
.423E+01 1.64 
.412E+01 1.64 
.401E+01 1.64 
.392E+01 1.64 
. 383E+01 1. 64 
.374E+01 1.64 
.366E+01 1.64 
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BH 
7.68 
7.97· 
8.25 
8.52 
8.78 
9.04 
9.29 
9.53 
9.76 
9.99 

10.21 
10.43 

zu 
1.62 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 

.. 00 
.00 
.00 
.00 
.00 
.00 
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MAC4-3X.CX1· 
338.17 .00 .00 278.5 .359E+01 1.64 10.65 1.64 .00 
355.59 .00 .00 284.1 .352E+01 1.64 10.86 1.64 .00 
373.00 .00 .00 289.5 .345E+01 1.64 11.07 1.64 .00 
390.42 .00 .00 294.8 .339E+01 1.64 11.27 1.64 .00 
407.84 .00 .00 300.0 .333E+01 1.64 11.47 1.64 .00 
425.25 .00 .00 305.1 .328E+01 1.64 11.66 1.64 .00 
442.67 .00 .00 310.1 .322E+01 1.64 11.86 1.64 .00 
460.09 .00 .00 315.1 .317E+01 1.64 12.05 1.64 .00 
477.50 .00 .00 320.0 .313E+01 1.64 12.23 1.64 .00 
494.92 .00 .00 324.8 .. 308E+01 1.64 12.42 1.64 .00 
512.34 .00 . 00 329.5 .303E+01 1.64 12.60 1.64 . .00 
529.75 .00 .00 334.2 .299E+01 1.64 12.78 1.64 .00 
547.17 .00 .00 338.8 .295E+01 1.64 12.95 1.64 .00 
564.59 .00 .00 343.3 .291E+01 1.64 13.13 1.64 .00 
582.00 .00 .00 347.8 .287E+01 1:64 13.30 1.64 .00 
599.42 .00 .00 352.3 .. 284E+01 1.64 13.47 1.64 .00 
616.84 .00 .00 356.6 .280E+01 1.64 13.63 1.64 .00 
634.25 .00 .00 361.0 .277E+01 1.64 13:80 1.64 .00 

· 651.67 .00 .00 365.2 .274E+01 1.64 13.96 1.64 .00 
669.09 .00 .00 369.4 .271E+01 1.64 14.12 1.64. .00 
686.50 .00 .00 373.6 .268E+01 1.64 14.28 1.64 .00 
703.92 .00 .00 377.7 .265E+01 1.64 14.44 1.64 .00 
721.34 .00 .00 381.8 .262E+01 1.64 14.60 1.64 .00 
738.75 .00 .00 385.9 .259E+01 1.64 14.75 1.64 .00 
756.17 .00 .00 389.9 .257E+01 1.64 14.90 1.64 .00 
773.59 .00 .00 393.8 .254E+01 1.64 15.06 1.64 .00 
791.00 .00 .00 397.7 .251E+01 1.64 15.21 1.64 .00 
808.42 .00 .00 401.6 .249E+01 1.64 15.35 1.64 .00 
825.84 .00 .00 405·.4 .247E+01 1.64 15.50 1.64 .00 

.843.25 .00 .00 409.3 .244E+01 1.64- 15.65 1.64 .00 
860.67 .00 .00 413 .. 0 .242E+01 1.64 15.79 1.64 .00 
878.08 .00 .00 416.8 . 240E+01. 1.64 15.93 1.64 .00 
895.50 .00 .00 420.5 • 238E+01 1.64 . 16.08 1.64 .00 
912.92 .00 .00 424.1 .236E+01 1.64 16.22 1.64 .00 
930.33 .00 .00 427.8 .234E+01 1.64 16.35 1.64 .00 
947.75 .00 .00 431.4 . 2·32E+01 1.64 16.49 1.64 .00 
965.17 .00 .00 435.0 .230E+01 1.64 16.63 1.64 .00 
982.58 .00 .00 438.5 .228E+01 1.64 16.76 1.64 .00 

1000.00 .00 .00 442.0 .226E+01 1.64 16.90 1.64 .00 
Cumulative travel time = 2738. sec 

Simulation limit based on maximum specified distance= 1000.00 m. 
This is the REGION OF INTEREST .limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
.. -----------------------------------------------------------------------------

-----------------------------------------------------------------------------
·CORMIXl: Submerged Single Port Discharges End of Prediction File 
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MAC4-3X.CX1 . . 
11111111111111111111111111111111111111111111111111111111111111111111111111111 
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MAC4-4N.CX1 
CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIXl: .Subsystem version: 

Submerged Single Port ·Discharges CORMIX_v.3.20 __ September_l996 

CASE DESCRIPTION 
Site name/label: 
Design case: 
FILE NAME: 

·rime of Fortran run: 

MachABigAMuddyARiver 
CaseA4A~APortA4ANormalAFlow 
cormix\sim\Mac4-4N .cxl 
11/09/16--09:57:08 

ENVIRONMENT PARAMETERS (metric .units) 
Bounded section 
BS = 43.24 AS = 58.13 QA 
HA = 1.34 HD = 1.34 
UA = .287 F = .087 USTAR 
uw = 2.000 UWSTAR= .2198E-02 
Uniform density environment 
STRCND= U RHOAM = 998.4901 

DISCHARGE PARAMETERS (metric units) 
BANK = LEFT DISTB = 20.62 
00 = .152 A0 .018 H0 
THETA = 15.00 SIGMA= .00 
U0 = 2.665 Q0 = .049 
RH00 = 1013.3900 DRH00 =-.1490E+02 GP0 
C0 = .1000E+04 CUNITS= ppm 
!POLL = 1 KS = .0000E+00 KO 

J=LUX VARIABLES (metric units) 
Q0 = .4861E-01 M0 = .1295E+00 J0 
Associated· length scales (meters) 
LQ = .14 L.M = 2;56 Lm 

Lmp 

NON~DIMENSIONAL PARAMETERS 
FR0 = 17.84 R = 9.30 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) = NHS 1 
1 Applicable layer depth HS= 1.34 1 
llllllllllllllllllllllllllllll.111111111111 

= 16.65 

= .2989E-01 

= .15 

= .48.61E-0i 
=-.1463E+00 

= .0000E+00 

=-.7114E-02 

= 1.26 
= 99999.00 

ICHREG= 2 

SIGNJ0= 

Lb = 
Lbp = 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
C0 = .1000E+04 CUNITS= ppm 
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NTOX = 0 
NSTD = 0 
REGMZ = 0 

MAC4-4N.CX1 

XINT = 1000.00 XMAX = 1000.00 

X-Y-Z COORDINATE SYSTEM: 
ORIGIN is· located at the bottom and below the center of the port: 

20.62 m from the LEFT bank/shore. 
X-axis points downstream, Y-axis points to left, z-axis points upward. 

NSTEP = 50 display intervals per module 

BEGIN MOD101: DISCHARGE·MODULE 

COANDA ATTACHMENT i_mmediately following the discharge. 

X 
.00· 

y 

.00 
z 
.00 

END OF MOD101: DISCHARGE MODULE 

S C 
1.0 .100E+04 

B 
.11 

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Bottom-attached jet motion. 

Profile definitions: 
B = Gaussian 1/e (37%) half-width, normal to trajectory 

Half wall jet, attached to bottom. 
s = hydrodynamic centerline dilution 
·c = centerline concentration (includes reaction effects, 

X y z s C B 
.00 .00 .00 1.0 .100E+04 .08 

1.06 .00 .00 1.4 .694E+03 .17 
2.11 .00 .00 2.2 .446E+03 .24 
3.17 .00 .00 3.0 .331E+03 .31 
4.22 .00 .00 3.8 .265E+03 .36 
5.28 .00 .00 4.5 .. 222E+03 .41 
6.33 .00 .00 5.2 .191E+03 .46 
7.39 .00 .00 5.9 .169E+03 .50 
8.44 .00 .00 6.6 .151E+03 .54 
9.50 .00 .00 7.3 .138E+03 .58 

10.55 .00 .00 7.9 .126E+03 .61 
11.61 .00 . 00 8.6 .117E+03 .65 . 
12.66 .00 .00 9.2 .109E+03 .68 
13. 72 .00 .00 9.8· .102E+03 .71 
14.77 .00 .00 10.4 .962E+02 .74 
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MAC4-4N.CX1 
15.83 .00 .00 11.0 .910E+02 .76 
16.88 .00 .00 11.6 .864E+02 .79 
17.94 .00 .00 12.2 .823E+02 .81 
18.99 .00 .00 12.7 .786E+02 .84 
20.05 .00 .00 13.3 .753E+02 .86 
21.11 .00 .00 13.8 .723E+02 .88 
22.16 .00 .00 14.4 .695E+02 .90 
23.22 .00 .00 14.9 .670E+02 .92 
24.27 .00 .00 15.5 .647E+02 .94 
25.33 .00 .00 16.0 .626E+02 .96 
26.38 .00. .00 16.5 .606E+02 .98 
·27.44 .00 .00 17.0 .587E+02 1.00 
28.49 .00 .00 17.5 .570E+02 1.02 
2_9.55 .00 .00 18.0 .554E+02 1~04 
30.60 .00 .00 18.5 .539E+02 1.05 
31.66 .00 .00 19.0 .525E+02 1.07 
32.71 .00 .00 19.5 .512E+02 1.09 
33. 77'--: 

., 

.00 .00 20.0 .500E+02 1.10 
34;8i .00 .00 20.5 .488E+02 1.12 
35.88 .00 .00 21.0 .477E+02 1.13· 
36.93 .00 .00 21.5 · .466E+02 1.15 
37.9~ .00 .00 21.9 .456E+02 1.16 
39.04 .00 .00 22.4 .447E+02 1.18 
40.10 .00 .00 22.9 .438E+02 1.19 
41.15 .00 .00 · 23.3 .429E+02 1.21 
42.21 .00 .00 23.8 .421E+02 1.22 
43.27 .00 .00 24.2 .. 413E+02 1.23 
44.32 .00 .00 24.7 .405E+02 1.25 
45.38 .00 .00 25.1 .398E+02 1.26 
46.43 .00 .00 25.6 .391E+02 1.27 
47.49 .00 .00 26.0 .385E+02 1.28 
48.54 .00 .00 26.4 .378E+02 1.30 
49.60 .00 .00 26.9 .372E+02 1.31 
50.65 .00 .00 27.3 .366E+02 1.32 
51. 71 .00 .00 27.7 .. 361E+02 1.33 
52.76 .00 .00 28.2 .355E+02 1.34 

Cumulative travel time= 99. sec 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD133: LAYER.BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

-Control volume inflow: 
X y z s C B 

... ···s2.76. · .... 00 · ~00 ... 28: 2 ♦-355E+02 ··1:34 

Profjle definitions: 
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MAC4-4N.CX1 
BV = layer depth (vertically mixed) 
BH = top-hat half-width, in horizontal plane normal to trajector:-y 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z~coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

X y z s C BV BH zu 
51.42 .00 .00 28.2 .355E+02 .00 .00 .00 
51.69 .00 .00 28.2 .355E+02 1.34 .24 1.34 
51.96. .00 .00 28.2 .355E+02 1.34 .34 1.34 
52.22 .00 .00 28.2 .355E+02 1.34 .42 1.34 
52.49 .00 .00 28.2 .355E+02 1.34 .49 1.34 
52.76 .00 .00 28.2 .355E+02 1.34 .54 1.34 
53.03 .00 .00 29.8 .335E+02 1.34 .59 1.34 
53.30 .00 .00 33.5 .299E+02 1.34 .64 1.34 
53.57 .00 .00 36.8 .272E+02 1.34 .69 1.34 
53.84 .00 .00 38.6 .259E+02 1.34 .73 1.34 
54.11 .00 .00 39.4 .254E+02 1.34 .77 1.34 

Cumulative travel time = 105. sec 

END OF MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

BEGIN MOD153: VERTICALLY MIXED.PLUME IN CO-FLOW 

Phase 1: Vertically mixed, Phase 2: Re-stratified 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

Phase 1: The plume is VERTICALLY FULLY MIXED over the entire layer depth. 
This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

Phase 2: The flow has RESTRATIFIED at the beginning of this zone. 

This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

END OF MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

** End of NEAR-FIELD REGION (NFR) ** 

The initial plume WIDTH values in the next far-field module will be 
CORRECTED by a factor 3.23 to conserve the mass flux in the far-field! 

The correction factor is quite large because of the small ambient velocity 
relative to the strong mixing characteristics of the discharge! 
This indicates localized RECIRC~LATION REGIONS and internal hydraulic JUMPS. 

Flow appears.highly UNSTEADY and prediction results are UNRELIABLE! 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 
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MAC4-4N.CX1 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

Plume Stage·l (not bank attached): 
X y z s C BV BH zu ZL 

54.11 .00 .00 39.4 .254E+02 1.34 2.48 i.34 .00 
55.88 .00 .00 40.8 .245E+02 .1.24 . 2. 78 1.24 .00 
57.65 .00 .00 42.1 .237E+02 1.16 3.06 1.16 .00 
59.43 .00 .00 43.4 .230E+02 1.10 3.33 1.10 .00 
61.20 .00 .00 44.7 .224E+02 1.05 3.60 1.05 .00 
62.97 .00 .00 46.0 .218E+02 1.01 3.85 1.01 .00 
64.75 .00 ·.00 47.2 .212E+02 .98 4.09 .98 .00 
66.52 .00 .00 48.6 .206E+02 .95 4.33 . 95. .00 
68.29 .00 .00 49.9 .200E+02 .93 4.56 .93 .00 
70.07 .00 .00 51.3 .195E+02 .91 4.78 .91 .00 
71.84 .00 .00 52.8 .190E+02 .89 5.00 .89 .00 
73.61 .00 .00 54.3 .184E+02 .. 88 5.21 .88 .00 
75.39 . .00 .00 55.8 .179E+02 .87 5.42 .87 .00 
77.16 .00 .00 57.5 .174E+02 .86 5.63 · .86 .00 
78.93 .00 · .00 59.2 .. 169E+02 .86 5.83 .86 .00 
80.70 .00 .00 61.0 .164E+02 .. 85 6.03 .85 .00 
82.48 .00 .00 62.8 .159E+02 .85 6.23 .85 .00 
84.25 .00 .00 64.8 .i54E+02 .85 6.42 .85 .00 
86~02 .00 .00. 66;8 .150E+02 .85 6.61 .85 .00 
87.80 .00 .00 68.9 .145E+02 .86 6.80 .86 .00 
89.57 .00 .00 71.1 .141E+02 .86 6.98 .86 .00 
91.34 .00 .00 73.3 ,'136E+02 .87 7.16 .87 .00 
93.12 .00 .00 75.7 .132.E+02 .87 7.34 .87 .00 
94.89 .00 .00 78.2 .128E+02 .88 7.52 .88 .00 
96.66 .00 .00 80.7 .124E+02 .89 7.70 .89 .00 
98.44 .00 .00 83.4 .120E+02 .90 7.87 .90 .00 

100.21 .00 .00 86.1 .116E+02 .91 8.04 ;91 .00 
101.98 .00 .00 89.0 .112E+02 .92 8.21 .92 .00 
103.76 .00 .00 92.0· .109E+02 .93 8.38 .93 .00 
105.53 .00 .00 95.0 .105E+02 .94 8.55 .94 .00 
107.30 .00 .00 98.2 .102E+02 .95 8.71 .95 .00 
109.08 .00 .00 101.4 .986E+01 .97 8.87 .97 .00 
110.85 .00 .00 104.8 .954E+01 ·.98 9.04 .98 .00 
112.62 .00 .00 108.3 .923E+01 1.00 9.20 1.00 .00 
114A0 :00· .00 111.9 .894E+01 ·1.01 9.35 1.01 .00 
116.17 .00 .00 115.6 .865E+01 1.03 9.51 1.03 .00 
117.94 .00 .00 119.4 .837E+01 1.04 9.67 1.04 .00 
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119. 72 
121.49 
123.26 
125.03 
126.81 
128.58 
130.35 
132.13 

· 133.90 
135.67 
137.45 
139.22 
140.99 
142.77 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

MAC4-4N.CX1 
.00 123.3 .811E+01 1.06 
.00 127.4 .785E+01 1.08 
.00 131.5 .760E+01 1.10 
.00 135.8 .736E+01 1.12 
.00 140.2 .713E+01 1.14 
.00 144.7 .691E+01 1.16 
.00 .149.3 .670E+01 1.18 
.00 154.1 .649E+01 1.20 

·.00 159.0 .629E+01 1.22 
.00 164.0 .610E+01 1.24 
.00 169.1 .591E+01 1.26 
.00 174.3 .574E+01 1.29 
.00 179.7 .557E+01 1.31 
.00 185.2 .540E+01 1.33 

Cumulative travel time= 414. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 

BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

9.82 
9.98 

10.13 
10.28 
10.43 
10.58 
10.73 
10.88 
11.02 
11.17 
11.31 
11.46 
11.60 
11. 74 

Vertical diffusivity (initial value) = 
Horizontal diffusivity (initial value)= 

.804E-02 m"2/s 

.201E-01 mil.2/s 

Profile definitions: 

1.06 
1.08 
1.10 
1.12 
1.14 
1.16 
1.18 
1.20 
1.22 
1.24 
1.26 
1.29 
1.31 
1.33 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
= or equal to layer depth, if fully mixed 

BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
measured horizontally in Y-direction 

ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X Y Z S C 

142.77 .00 .00 185.2 .540E+01 
159.91 .00 .00 · 189.1 .529E+01 
177.06 .00 .00 191.6 .522E+01 
194.20 .00 .00 194.1 .515E+01 
211.35 .00 .00 196.6 .509E+01 
228.49 .00 .00 199.0 .503E+01 
245.63 .00 .00 201.3 .497E+01 
262.78 .00 .00 203.7 .491E+01 
279.92 .00 .00 206.0 .485E+01 
297.07 .00 .00 208.3 .480E+01 
314.21 .00 .00 210.6 .475E+01 
331.36 .00 .00 212.8 .470E+01 
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BV 
1.33 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 

BH 
11.74 
11.90 
12.06 
12.21 
12.37 
12.52 
12.67 
12.81 
12.96 
13.11 
13.25 
13.39 

zu 
1.33 
1.34 
1.34 
1.34. 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 
1.34 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.. 00 
.00 
.00 
.00 

. J 
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348.50· .00 .00 215.1 .465E+01 1.34 13.53 1.34 .00 
365.65 .00 .00 217.3 .460E+01 1.34 13.67 1.34 .00 
382.79 .00 .00 219.4 .456E+01 1.34 13.81 1.34 .00 
399.94 .00 .00· 221.6 .451E+01 1.34 13.94 1.34 .00 
417.08 .00 .00 223.7 .447E+01 1.34 14.08 1.34 .00 
434.23 .00 .00 225.9 .443E+01 1.34 14.21 1.34 .00 
451. 37 .00 .00 228.0 .439E+01 1.34 14.34 1.34 .00 
468.52 .00 .00 230.0 .435E+01 1.34 14.47 1.34 .00 
485.66 .00 .00 232.1 .431E+01 1.34 14.60 1.34 .00 
502.80 .. 00 .00 234.1 .427E+01 1.34 14.73 1·,34 .00 
519. 95· .00 .00 236.2 .423E+01 1.34 14.86 1.34 .00 
537.09 .00 .00 238.2 .420E+01 1.34 14.98 1.34 .00 
554.24 .00 .00 240.2 .416E+01 1.34 15.11 1.34 .00 
571.38 .00 .00 242.1 .413E+01 1.34 15.23 1.34 .00 
588.53 .00 .00 244.1 .410E+01 ·1.34 15.36 1.34 .00 
605.67 .00 .00 246.0 .406E+01 1.34 15.48. 1.34 .00 
622.82 .00 .00 248.0 .403E+01 1.34 15.60 1.34 .00 
639.96 .00 .00 249;9 .400E+01 1.34 15.72 1.34 .00 
657.11 .00 .00 251.8 .397E+01 1.34 15.84 1.34 .00 
674.25 .00 .00 253.7 .394E+01 1.34 15.96 1.34 .00 
691.40 .00 .00 255.5 .391E+01 1.34 16.08 1.34 .00 
708.54 .00 .. 00 257.4 .389E+01 1.34 16.19 1.34 .00 
725.68 .00 ;00 259.2 .386E+01 1.34 16.31 1.34 · .00 
742.83 .00 .00 261.1 .383E+01 1.34 16.42 1.34 .00 
759.97 .00 .00 262.9 .380E+01 ·1.34 16.54 1.34 .00 
777.12 .00 .00 264.7 .378E+0i 1.34 16. 65- 1.34 .00 
794.26 .00 .00 266.5 .375E+01 1.34 16.76 1.34 .00 
811.41 .00 · .00 268.2 .373E+01 .1.34 16.88 1.34 .00 
828.55 .00 .00 270.0 ;370E+01 1.34 16.99 1.34 .00 
845.70 .00 .00 271.8 .368E+01 1.34 · 17.10 1.34 :00 
862.84 .00 .00 273.5 .366E+01 1.34 17.21 1.34 .00 
879.99 .00 .00· 275.3 .363E+01 1.34 17.32 1.34 .00 
897.13 .00 .00 277.0 .361E+01 1.34 17.43 1.34 .00 
914.28 .00 .00 278.7 .359E+01 1.34 17.53 1.34 .00 
931.42· .00 .00 280.4 .357E+01 1.34 17.64 1.34 .00 
948.57 .00 .00 282.1 .354E+01 1.34 17.75 L34 .00 
965.71 .00 .00 283.8 .352E+01 1.34 17.85 1.34 .00 
982.85 .00 .00 285.4 .350E+01 1.34 17.96 1.34 .00 

1000.00 .00 .00 287.1 .348E+01 1.34 18.06 1.34 .00 
Cumulative travel time = 3397. sec 

Simulation limit based on maximum specified distance = 1000.00 m. 
This is the REGION OF INTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
CORMIXl: Submerged Single Port Discharges End of Prediction File 
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CORMIXl PREDICTION FILE: 
1111111111111111111111i111111111111111111111111111111111111111111111111111111 

CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIX~: Subsystem version: 
Submerged Sing!~ Port Discharges CORMIX_v.3.20 __ ~eptember_1996 

CASE DESCRIPTION 
Site name/label: 
Design case: 
FILE NAME: 

. Time of Fortran run: 

MachABigAMuddyARiver 
CaseA4A_APortA4AMaximumAFlow 
cormix\sim\Mac4-4X .cxl 
11/09/16--10:18:49 

ENVIRONMENT PARAMETERS (metric units} 
Bounded section 
BS = 56.85 AS = 93.39 QA = 33.02 ICHREG= 2 

= 1.64 HD - - 1.64 HA 
UA 
uw 

= 
= 

.354 F = 
2.000 UWSTAR= 

.081 USTAR =· .3568E-01 
:2198E-02 

Uniform density environment 
STRCND= U RHOAM = 998.4907 

DISCHARGE PARAMETERS (metric -units) 
BANK = LEFT DISTB = 27.42 
00 = .152 A0 = .018 H0 
THETA= 15.00 SIGMA= .00 
U0 = 5.487 Q0 = .100 
RH00 = 1013.3900 DRH00 =-.1490E+02 GP0 
(0 =· .1000E+04 CUNITS= ppm 
!POLL = 1 KS . = .0000E+00 - KO 

FLUX VARIABLES (metric units) 
Q0 = .i001E+00 M0 = .5491E+00 J0 
Associated length scales (meters) 
LQ = .14 LM = 5.27 Lm 

Lmp 

NON-DIMENSIONAL PARAMETERS 
FR0 = 36.73 R = 15.51 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) NHS 1 
1 Applicable layer depth HS= 1.64 1 
111111111111111111111111111111111111111111 

. 

= .15 

= .1001E+00 
=-.1463E+00 

= .0000E+00 

. =-.1465E-01 

= 2.10 
= 99999.00 

SIGNJ0= · 

Lb = 
Lbp = 

MIXING ZONE/ TOXIC DILUTION/ "REGION OF INTEREST PARAMETERS 
C0 = .1000E+04 ·(UNITS= ppm 
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NTOX = 0 
NSTD = 0 
REGMZ = 0 
XINT = 1000~00 XMAX = 1000.00 

X-Y-Z COORDINATE SYSTEM:_ 
ORIGIN is located at the bottom and below the center of the port: 

27.42 m from the LEFT bank/shore. 
X-axis points downstream, Y-axis points to left, Z-axis points upward. 

NSTEP = 50 display intervals per module 

BEGIN MOD101: DISCHARGE MODULE 

COANDA ATTACHMENT immediately following the discharge. 

X 
.00 

y 

.00 
z 
.00 

END OF MOD101: DISCHARGE MODULE 

S C 
1.0 .100E+04 

B 
.11 

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Bottom-attached jet motion. 

Profile definitions: 
B = Gaussian 1/e (37%) half-width, normal to trajecto~y · 

· Half wall jet, attached to bottom. 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, 

X y z s C B 
.00 .00 .00 1.0 .100E+04 .08 
.87 .00· .00 1.3 .757E+03 .16 

1.74 .00 .00 2.·0 .495E+03 .23 
2.61 .00 ."00 2.7 .369E+03 .30 
3.48 · .00 .00 3.4 .295E+03 .36 
4.35 .00 .00 4.1 .246E+03 .42 
5.24 .00 .00 4.7 .211E+03 .48 
6.11 .00 .00 5.4 .186E+03 .53 
6.98 .00 .00 6.0 .166E+03 .58 
7.85 .00 .00 6.7 .150E+03 .62 
8.72 .00 .00 7.3 .137E+03 .67 
9.61 .00 .00 7.9 .126E+03 .71 

10'.48 · . :·00· :00 8.5· :117E+03 .75 
11.35 .00 .00 9.1 .110E+03 .78 
12.22 .00 .00 9.7 .103E+03 .82 
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13.09 .00 .00 10.3 .971E+02 .86 
13.98 .00 .00 10.9 .919E+02 .89 
14.85 .00 .00. 11.5 .873E+02 .92 
15. 72 .00 .00 12.0 .832E+02 .95 
16.59 .00 .00 12.6 .795E+02 .98 
17.46 .00 .00 13.1 .761E+02 1.01 
18.35 .00 .11)0 13. 7 .730E+02 1.04 
19.22 .00 .00 14.2 .702E+02 1.07 
20.09 .00 · .00 14.8 .677E+02 1.10 
20.96 .00 .00 15.3 .653E+02 1.12 
21.83 .00 .00 15.8 .631E+02 1.15 
22.72 .00 .00 16.4 .611E+02 1.17 
23.59 .00 .00 16.9 .592E+02 1.20 
24.46 .00 .00 17.4 . 5i5E+02 1.22 
25.33 .00 .00 17.9 .558E+02 1.24 
26.20 .00 .00 18.4 .543E+02 1.27 
27.09 .00 .00 18.9 .528E+02 1.29 
27.96 .00 .00 . 19.4 .515E+02 1.31 
28.83 .00 .00 19.9 . 502E.+02 1.33 
29.70 .00 .00 20.4 .490E+02 1.35 
30.57 .00 .00 20.9 .478E+02 1.37 
31.46 .00 .00 21.4 .467E+02 1.39 
32.33 .00 .00 21.9 .4~7E+02 1.41 
33.20 .00 .00 22.4 · .447E+02 1.43 
34.07 .00 .00 22.8 .438E+02 1.45 
34.94 .00 .00 23.3 .429E+02 1.47 
35.82- .00 .00 23.8 .421E+02 1.49 
36.70 .00 .00 24.2 .412E+02 1.51 
37.57 .00 .00 24.7 .405E+02 1.53 
38.44 .00 - .00 25.2 .397E+02 1.54 
39'.31 .00 .00 25.6 .-390E+02 1.56 
40.19 .00 .00 26.1 .383E+02 1.58 
41.07 .00 .00 26.,5 .377E+02 1.59 
41.94 .00 .00 27.0 .370E+02 '1.61 
42.81 .00. .00 27.4 .364E+02 1.63 
43.68 .00 .00 27.9 .359E+02 1.64 

Cumulative travel time= 51. sec 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 
-----------------------------------------------------------------------------. . 

-----------------------------------------------------------------------------
BEGIN MOD133: LAYER BOUNDARY IMPINGEMENT /FULL VERTICAL M,IXING 

Conttol volume-inflow: 
X y z s C B 

43.68 .. .... 00 .. ·:00 27.9 .359E+02 1.64 

Profile definitions: 
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BV = layer depth (vertically mixed) 
BH = top-hat half-width, in horizontal plane normal to trajectory 
zu = upper plume boundary·(z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 

.C = ·average (bulk) concentration (includes reaction effects, if any) 

X y z s C BV BH zu ZL 
42.04 .00 .00 27.9 .359E+02 .00 .00 .00 .00 
42.37 .00 .. 00 27.9 .359E+02 1;64 .31 .1.64 ~00 
42.70 .00 .00 2T.9 .359E+02 1.64 .44 1.64 .00 
43.03 .00 .00 27.9 .359E+02 1.64 .54 1.64 .00 
43.36 .00 .00 27.9 .359E+02 1.64 .63 1.64 .00 
43.68 .00 .00 27.9 .359E+02 1.64 .70 1.64 .00 
44.01 .00 .00 29.S .339E+02 1.64 .77 1.64 .00 
44.34 .00 .00 33.2 .302E+02 1.64 .83 1.64 .00 
44.67. .00 .00 36.4 .27SE+02 1.64 .89. 1.64 .00 
45.00 .00 .00 38.2 .262E+02 1.64 .94 1.64 .00 
45.33 .00 .00 39.0 .256E+02 1.64 .99 1.64 .00 

Cumulative travel time = 56. sec 

END OF MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 
-----------------------------------------------------------------------------

BEGIN MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

Phase 1: Vertically mixed, Phase 2: Re-stratified 

Phase 1: The plume is VERTICALLY FULLY MIXED over the entire layer depth. 
This flow region is INSIGNIFICANT in spatial extent and will be by-passed~ 

Phase 2: The flow has RESTRATIFIED at the beginning of this zone. 

This flow·region is INSIGNIFICANT in spatial extent and will be by-passed. 

END OF MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

** End of NEAR-FIELD REGION (NFR) ** 

The initial plume WIDTH values in the next far-field module will be 
CORRECTED by a factor 3.38 to conserve the mass flux in the far-field! 

The correction factor is quite large because of the small ambient velocity 
relative to the strong mixing characteristics of-~he discharge! 
This indicates localized RECIRCULATION REGIONS and internal hydraulic JUMPS. 

Flow appears highly UNSTEADY and prediction results are UNRELIABLE! 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 
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Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
ZU = upper plume ~oundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C BV BH zu ZL 

.45.33 .00 .00 39.0 .256E+02 1.64 3.35 1.64 .00 
47.42 .00 .00 40.2 .249E+02 1.54 3.67 1.54 .00 
49.52 .00 .00 41.3 .242E+02 1.47 3.98 1.47 .00 
51.62 .00 .00 42.4 .236E+02 1.40 4.27 1.40 .00 
53.71 .00 .00 43.6 .230E+02 1.35 4.56 1.35 .00 
55.81 .00 .00 44.7 .224E+02 1.30 4.84 1.30 .00 
57.90 .00 .00 45.8 .218E+02 1.27 5.11 1.27 .00 
60.00 .00 .00 47.0 .213E+02 1.23 5.37 1.23 .00 
62.09 .00 .00 48.2 .208E+02 1.21 5.62 1.21 .00 
64.19 .00 .00 49.4 .202E+02 1.19 5.87 1.19 .00 
66.29. .00 .00 50.7 .197E+02 1.17 6.12 1.17 .00 
68.38 .00 .00 52.0 .192E+02 1.15 6.36 1.15 .00 
70.48 .00 .00 53.4 .187E+.02 1.14 6.59 1.14 .00 
72.57 .00 .00 54.8 .183E+02 1.13 6.82 1.13 .00 
74.67 .00 .00 56.3 .178E+02 1.13 7.05 1.13 · .00 
76.77 .00 .00 57.8 .173E+02 1.12 7.28 .1.12 .00 
78.86 .00 .00 59.4 .168E+02 1.12 7.50 1.12 .00 
80.96 .00 .00 61.1 .164E+02 1.12 7.71 1.12 .00 
83.05 .00 .00 62.8 .159E+02 1.12 ·7 .93 1.12 .00 
85.15 .00 .00 64.6 .155E+02 1.12 8.14 1.12 .00 
87.25 .00 .00 66.4 .151E+02 1.12 8.35 1.12 .00 
89.34 .00 .00 68.4 .146E+02 1.13 8.55 1.13 .00 
91.44 .00 .00 70.4 .142E+02 1.13 8.76 1.13 .00 
93.53 .00 .00 72,4· .138E+02 1.14 8.96 1.14 .00 · 
95.63 .00 .00 74.6 .134E+02 1.15 9.16 1.15 .00 
97.72 .00 .00 76.8 .130E+02 1.16 9.35 1.16 :00 
99.82 .00 .00 79.1 .126E+02 1.17 9.55 1.17 .00 

101.92 .00 .00 81.5 .123E+02 1.18 9.74 1.18 .00 
104.01 .00 .00 83.9 .119E+02 1.19 9.93 1.19 .00 
106.11 .00 .00 86.5 .116E+02 1.21 10.12 1.21 .00 
108.20 .00 .00 89.1 .112E+02 1.22 10.31 1.22 .00 
110.30 .00 .00 91.8 .109E+02 1.23 10.50 1.23 .00 
112.40 .00 .00 94.6 .106E+02· 1.25 10.68 1.25 .00 
114.49 .00· .00 97.4 .103E+02 1.27 10.86 1.27 .00 

·116.59 · .00 - .00 -100:4 ·.996E+01 1~28 11;·04 1.28 .00 
118.68 .00 .00 103.4 .967E+01 1.30 11.22 1.30 .00 
120.78 .00 .00 106.6 .938E+01 1.32 11.40 1.32 .00 

Page 5 



R06087

MAC4-4X.CX1 
122.88 .00 .00 109.8 .911E+01 1.34 11.58 1.34 .00 
124.97 .00 .00 113.1 . 884E+01 1.36 . 11. 75 · 1.36 .00 
127.07 .00 .00 116.5 .859E+01 1.38 11.93 1.38 .0·0 
129.16 .00 .00 120.0 .834E+01 1.40 12.10 1.40 .00 
131.26 .00 .00 123.5 .809E+01 1.42 12.27 1.42 .00 
133.36 .00 .00 127.2 .786E+01 1.44 12.44 1.44 .00 
135.45 .00 .00 131.0 .763E+01 1.47 12.61 1.47 .00 
137. 55 .00 .00 134.8 .742E+01 1.49 12.78 1.49 .00 
139.64 .00 .00 · 138.8 .720E+01 1.51 12.94 1.51 · .00 
141.74 .00 .00 142.9 .700E+01 1.54 13.11 1.54 .00 
143.83 .00 .00 147.0 .680E+01 1.56 13.28 1.56 .00 
145.93 .00 .00 151.2 .. 661E+01 1.59 13.44 1.59 .00 
148.03 .00 .00 155.6 .643E+01 1.61 13.60 1.61 .00 
150.12 .00 .00 160.0 .625E+01 1.64 13.76 1.64 .00 

Cumulative travel time = 351. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 
-----------------------------------------------------------------------------

BEGIN MOD161: PASSIVE.AMBIENT MIXING IN UNIFORM AMBIENT 

Vertical diffusivity (initial value) = 
Horizontal diffusivity (initial value)·= 

Profile definitions: 

.117E-01 m"2/s 

.293E-01·m"2/s 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
= or equal to layer depth, if fully mixed 

BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
measured horizontally in Y-direction 

zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

Plume Stage 1 
X 

150.12 
167.12 
184.12 
201.11 
218.11 
235.11 
252.11 
269.11 
286.10 
303.10 
320.10 
337.10 

(not bank attached): 
y z s 
.00 .00 160.0 
.00 .00 162.1 
.00 .00 164.0 
.00 .00 165.8 
.00 .00 167.6 
.00 .00 169.4 
.00 .00 171.1 
.00 .00 172.9 
.00 .00 174.6 
.00 .00 176.3 
.00 .00 178.0 
.00 .00 179.6 

C 
.625E+01 
.617E+01 
.610E+01 
.603E+01 
.597E+01 
.590E+01 
.584E+01 
.579E+01 
.573E+01 
.567E+01 
.562E+01 
.557E+01 
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BV 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 

BH 
13. 76 
13.92 
14.08 
14.24 
14.39 
14.54 
14.69 
14.84 
14.99 
15.14 
15.28 
15.43 

zu 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
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354.09 .00 .00 181.3 .552E+01 1.64 15.57. 1.64 .00 
371:09 .00 .00 182.9 .547E+01 1.64 15.71 1.64 .00 
388.09 .00 .00 184.6 .542E+01 1.64 15.85 1.64 .00 
405.09 .0~ .00 186.2 .537E+01 1.64 15.99 1.64 .00 
422.08 .00 .00 187.8 .533E+01 1.64 16.13 1.64 .00 
439.08 .00 .00 189.4 .528E+01 1.64 16.26 1.64 .00 
456.08 .00 .00 191.0 .524E+01 1.64 16.40 1.64 .00 
473,·08 .00 .00 192.5 .519E+01 1.64 16.53 1.64 .00 
490.07 .00 .00 194.1 .515E+01 1.64 16.67 1.64 .00 
507.07 .00 .00 195.6 .5i1E+01 1.64 16.80 1.64 .00 
524.07 ~00 .00 197.1 .507E+01 1.64 16.93 1.64 .00 
541.07 .00 .00 198.6 .503E+01 1.64 17.06 1.64 .00 
558.06 .00 .00 200.1 .500E+01 1.64 17.19 1.64 .00 
575.06 .00 .00 201.6 ;496E+01 1.64 17.32 1.64 .00 
592.06 .00 .00 203.1 .492E+01 1.64 17.44 1.64 ·.00 
609.06 .00 .00 204.6 .489E+01 1.64 17.57 1.64 .00 
626.05 .00 .00 206.0 .485E+01 1.64 17.69 1.64 .00 
643.05 .00 .00 207.5 ,'482E+01 1.64 17.82 1.64 .00 
660.05 .00 .00 208.9 .479E+01 1.64 17.94 1.64 :00 
677.05 .00 .00 210.3 .475E+01 1.64 18.06 1.64 .00 
694.04 .00 .00 211.8 .472E+01 1.64 18.19 1.64 .00 · 
711.04 .00 .00 213.2 .469E+01 1.64 18.31 1.64 .00 
728.04 .00 .00 214.6 .466E+01 1.64 . 18.43 1.64 .00 
745.04 .00 .00 216.0 .463E+01 1.64 18.55 1.64 .00 
762.03 .00 .00 217.3 .460E+01 1.64 18.66 1.64. .00 
779.03 .00 .00. .218.7 .457E+01 1.64· 18.78 · 1.64 .00 
796.03 .00. .00 220.1 .454E+01 1.64 18.90 1.64 .00 
813.03 .00 .00 221.4 .452E+01 1.64 19.02 1.64 .00 
830.02 .00. .00 222.8 .449E+01 1.64 19.13 1.64 · .00 
847.02 .00 .00 224.1 .446E+01 1.64 19.25 1.64 .,00 
864.02 .00 .00 225.5 .444E+01 1.64 19.36 1.64 .00 
881.02 .00 .00 226.8 .441E+01 1.64 19.48 1.64 .00 
898.01 ~00 .00 228 .1 ... 438E+01 1.64 19.59 1.64 .00 
915.01 ·.00 .00 229.4 .436E+01 1.64 · 19.70 1.64 .00 
932.01 .00 .00 230.7 .433E+01 1.64 19.81 1.64 .00 
949.01 .00 ~00 232.0 .431E+01 1.64 19.92 1.64 .00 
966.01 .00· .00 233.3 .429E+01 1.64 20.03 1.64 .00 
983.00 .00 .00 234.6 .426E+01 1.64 20.14 1.64 .00 

1000.00 .00 .00 235.8 .424E+01 1.64 20.25 1.64 .00 
Cumulative travel time= 2747. sec 

Simulation limit based on maximum specified distance= 1000.00 m. 
This is the REGION OF INTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN.UNIFORM AMBIENT· 
.. . . . ' . -----------------------------------------------------------------------------

-----------------------------------------------------------------------------
CORMIXl: Submerged Single Port Discharges End of Prediction File 
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MAC5-1N.CX1 
CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

· CORNELL MIXING ZONE EXPERT SYSTEM 
· Subsystem CORMIXl: Subsystem 0 version: 

Submerged Single Port Discharges CORMIX_v.3.20 __ September_1996 

CASE DESCRIPTION 
Site name/label: 
Design case: 
FILE NAME: 
Tiine of ·Fortran run: 

MachABigAMuddyARiver 
CaseA5A_APortA1ANormalAFlow 
cormix\sim\Mac5-1N .cxl 
11/08/16--09:48:_39 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS = 56.85 AS = 93.39 QA 
HA = 1.64 HD = 1.64 
UA = .354 F = .081 USTAR 
uw = 2.000 UWSTAR= .2198E-02 
Uniform density environment 
STRCND= U RHOAM =· 998.4901 

DISCHARGE PARAMETERS (metric units) 
BANK . - LEFT DISTB = 5.23 
00 = .076 A0 = .005 H0 
THETA= 15.00 SIGMA= .00 
U0 = 1.413 Q0 = .006 
RH00 = 1013.3900 DRH00 =-.1490E+02 GP0 
C0 = .1000E+04 CUNITS= ppm 
!POLL = 1 KS = .0000E+00 KO 

FLUX VARIABLES (metric units) 
Q0 = .6441E-02 M0 = . 9099E.-02 J0 
Associated length scales (meters)_ 
LQ = .07 LM = .96 Lm 

Lmp 

NON-DIMENSIONAL PARAMETERS 
FR0 = 13.37 R = 3.99 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) · = NH4 1 
1 Applicable layer depth HS= 1.64 1 
111111111111111111111111111111111111111111 

= 33.02 

= .3568E-01 

= .10 

= .6441E-02 
=·- .1463E+00 

= .0000E+00 

=-.9427E-03 

= .27 
= 99999.00 

ICHREG= 2 

SIGNJ0= 

Lb = 
Lbp = 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
C0 = .1000E+04 CUNITS= ppm 
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NTOX 
NSTD 
REGMZ 

= 
= 
= 

0 
0 
0 

MAC5-1N.CX1 

XINT = 1000.00 XMAX · = 1000.00 

X-Y-2 COORDINATE SYSTEM: 
ORIGIN is located· at the bottom and below the center of the port: 

5.23 m from the LEFT bank/shore. 
X-axis points downstream, Y-axis points to left, 2-axis points upward. 

NSTEP = 50 display· intervals per module 

BEGIN MOD101: DISCHARGE MODULE 

X 
.00 

y 

.00 
z 
.10 · 

END OF MOD101:. DISCHARGE MODULE 

S C 
1.0 .100E+04 

B 
.04 

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Jet/plume transition motion in strong crossflow. 

Zone of flow establishment: THETAE= 13.81 
LE = .30 XE = .29 YE = .00 

Profile definitions: 
B = Gaussian 1/e (37%) half-width, normal to trajectory 
s = hydrodynamic centerline dilution 

SIGMAE= 
·zE = 

C = centerline concentration (includes reaction effects, if any) 

X y z s C B 
.00 .00 .10 1.0 .100E+04 .04 
.29 .00 .17 1.0 .100E+04 .04 
.35 .00 .19 1.1 .934E+03 .04 
.41 .00 .20 1.2 .809E+03 .05 
.47 .00 .21 1.4 .715E+03 .05 
.52 .00 .22 1.6 .642E+03 .06 
.58 .00 .23 1. 7 .583E+03 .06 
.64 .00 .24 1.9 .536E+03 .07 
.70 .00 .24 2.0 .495E+03 .07 
.76 .00 .25 2.2 .462E+03 .07 
.82 .00 .26 2.3 .434E+03 .08 
.88 .00 .26 2.4 .411E+03 .08 
.94 .00 .27 2.6 .390E+03 .08 

1.00 .00 .27 2.7 .373E+03 .08 
1.06' .00 .27 2.8 .357E+03 .09 
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1.12 .00 .28 2.9 .343E+03 .09 
1.18 .00 .28 3.0 .331E+03 .09 
1.24 .00 .28 3.1 .320E+03 '.09 
1.30 .00 .28 3.2 .311E+03 .10· 
1.36 ·.00 .28 3.3 .302E+03 .10 
1.42 .00 .28 3.4 .295E+03 .10 
1.48 .00 .28 3.5 .288E+03 .10 

Maximum jet height has been reached .. 
1.54 .00 .28 · 3.6 .281E+03 .10 
1.60 .00 .28 3.6 .275E+03 .10 
1.66 .00 .28 3.7 .268E+03 .10 
1. 72 .00 .28 3.8 .262E+03 .11 
1. 77 .00 .28 3.9 .255E+03 .11 
1.83 .00 .28 4.0 .249E+03 .11 
1.89 .00 .28 4.1 .243E+03 .11 
1.96 .00 .27 4.2 .236E+03 .11 
2·.01 .00 .27 4.4 .230E+03 .12 
2.07 .00 .27 4.5 .224E+03 .12 
2.13 .00 .26 4.6 .218E+03 .12 
2.19 .00 .26 4.7 .212E+03 .12 
2.25 .00 .26 4.9 .206E+03 .12 
2.31 .00 .25 5.0 .201E+03 .13 
2.37 .00 .25 5.1 .195E+03 .13 
2.43 .00 .24 5.3 .190E+03 .13 
2.49 .00 .24 5-.4 .184E+03 .13 
2.55 .00 .23 5.6 .180E+03 .13 
2.61 .00 .23 5.7 .175E+03 .14 
2.67 .00 .22 5.9 .170E+03 .14 
2.73 .00 .22 6.0 .165E+03 .14 
2.79 .00 .21 6.2 .161E+03 · .14 
2.85 .00 .20 6.4 .157E+03 .14 
2.91 .00 .20 6.6 .153E+03 .15 
2.97 .00 .19 6.7 .149E+03 .15 
3.03 .00 .19 6.9 .145E+03 .15 
3.08 .00 .18 7.1· .141E+03 .15 
3.14 .00 ~17 7.3 .138E+03 .16 
3.21 · .00 .17 7.5 .134E+03 .16 
3.26 .00 .16 7.7 .131E+03 .16 

Cumulative travel time = 4. sec 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH 

Control volume inflow: 
·x y z s C B 
3.26 .00 .16 7.7 .131E+03 .16 
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MAC5-1N.CX1 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half~width, measured horizontally in Y-direction 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction 

X y z s C BV 
3.10 .00 .00 7.7 .131E+03 .00 
3.15 .00 .00 7.7 .131E+03 .22 
3.20 .00 .00 7.7 .131E+03 .26 
3.25 .00 .00 7.7 .131E+03 .28 
3.30 .00 .00 7.9 .127E+03 .30 
3.34 .00 .00 8.8 .113E+03 .32 
3.39 .00 .00 10.2 .982E+02 .33 
3.44 .00 .. 00 11.4 .877E+02 .33 
3.49 .·00 .00 12.3 .816E+02 .34 
3.54 .00 .00 12.7 .787E+02 .34 
~.59 .00 .00 13~0 .769E+02 .34 

Cumulative travel time = 5. sec 

END OF MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH 

** End of NEAR-FIELD REGION (NFR) ** 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 

Profile definitions: 
BV = top-hat thickness, measured vertically 

effects, 

BH 
.00 
.11 
.15 
.19 
.22 
.24 
.27 
.29 
.31 
.33 
.34 

BH = top-hat half-widt~, measured horizontally in Y-direction 
ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydrodynamic average (bulk) dilution 

if any) 

ZliJ 
.00 
.22 
.26 
.28 
.30 
.32 
.33 
.33 
.34 
.34 
.34 

C = average (bulk) concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C BV BH zu 

3.59 .00 .00 13.0 .769E+02 .34 .34 .34 
3.76 .00 .00 13.3 .754E+02 .33 .37 .33 
3.94 .00 .00 13.5 .740E+02 .32 .39 .32 
4.11 .00 .00 13.7 .727E+02 .31 .41 .31 
4.29 .00 .00 14.0 .715E+02 .30 .43 .30 
4.47 .00 .00 14.2 .703E+02 .29 .45 .29 
4.'64 .00 .00 .. 14.5 .691E+02 .28 .47 .28 
4.82 .00 .00 14.7 .680E+02 .28 .48 .28 
5.00 .00 .00 15.0 .669E+02 .27 .50 .27 

Page 4 

ZL 
.00 
.00 
.00· 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
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5.17 .00 .00 15.2 .658E+02 .27 .52 .27 .00 
5.35 .00 .00 •15.4 .648E+02 .26 · .54 .26 .00 
5.52 .00 .00 15.7 .637E+02 .26 .56 .26 .00 
5.70 .00 .00 16.0 .627E+02 .25 .57 .25 .00 
5.88 .00 .00 16.2 .617E+02 .25 .59 .25 .00 
6.05 .00 .00 16.5 .607E+02 .25 .61 .25 .00 
6.23 .00 .00 16.8 .597E+02 .25 .62 .25 .00 
6.40 .00 .00 17.0 .587E+02 .24 .64 .24 .00 
6.58 .00 .00 17.3 .577E+02 .24 .65 .24 .00 
6.76 .00 .00 17.6 .568E+02 .24 .67 .24 .00 
6.93 .00 .00 17.9 .558E+02 .24 .69 .24 .00 
7.11 .00 .00 18.2 .549E+02 .24 .70 .24 .00 
7.29 · .00 .00 18.5 .540E+02 .24 .72 .24 .00 
7.46 .00 .00 18.9 .530E+02 .23 .73 .. 23 .00 
7.64 .00 .00 19.2 .521E+02 .23 .75 .23 .00 
7.81 .00 .00 19.5 .512E+02 .23 .76 .23 .00 
7.99 .00 .00 19.9 .503E+02 .23 .78 .23 .00 
8.17. .00 .00 20.2 .494E+02 .23 .79 .23 .00 
8;34 .00 .00 20.6 .486E+02 .23 .81 .23 .00 
8.52 .00 .00 21.0 .477E+02 .23 .82 · .23 .00 
8.70 .00 .00 21.4 .468E+02 .23 .83 .23 .00 
8.87 .00 .00 21. 7 .460E+02 .23 .85 .23 .00 
9.05 .00 .00 22.1 .452E+02 .23 .86 .23 .00 
9.22 .00 .00 22.6 .443E+02 .23 .88 .23 .00 
9.40 .00 .00 23.0 .435E+02 .24 .89 .24 .00 
9.58 .00 .00 23.4 .427E+02 .24 .90 .24 .00 · 
9.75 .00 .00 23.9 .419E+02 .24 .92 .24 .00 · 
9.93 .00 .00 24.3 .411E+02 .24 .93 .24 .00 

10.10 .00 .00 24.8 .404E+02 .24 .94 .24 .00 
10.28 .00 .00 25.2 .396E+02 .24 .96 .24 .00 
10.46 .00 .00 25.7 .389E+02 .24 .97 .24 .00 
10.63 .00 .00 26.2 .381E+02 .24 .98 .24 .00 
10.81 .00 .00 26.7 .374E+02 .24 .99 .24 .00 
10.99 .00 .00 27.2 .367E+02 .25 1.01 .25 .00· 
11.16 .00 .00 27.8 .360E+02 .25 1.02 .25 .00 
11.34 .00 .00 28.3 .353E+02 .25 1.03 .25 .00· 
11.51 .00 .00 28.9 .346E+02 .25 1.05 .25 .00 
11.69 .00 .00 29.4 .340E+02 .25 1.06 .25 .00 
11.87 .00 .00 30.0 .333E+02 .26 1.07 .26 .00 
12.04 .00 .00 30 .. 6 .327E+02 .26 1.08 .26 .00 
12.22 .00 .00 31.2 .321E+02 .26 1.10 .26 .00 
12.39 .00 .00 31.8 .315E+02 .26 1.11 .26 .00 

Cumulative travel time = 30. sec 

· END OF MOD141: BUOYANT AMBIENT SPREADING 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD161: PASSIVE AMBIENT.MIXING IN UNIFORM AMBIENT 
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Vertical diffusivity (initial value) = 
Horizontal diffusivity (initial value)= 

Profile definitions: 

.117E-01 m"2/s 

.293E-01 m"2/s 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
= or equal to layer depth, if fully mixed 

BH = Gaussian s.d.*sqrt(pi/2) (4.6%) half-width, 
measured horizontally in-Y-direction 

ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s· = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

Plume Stage 1 
X 

12.39 
14.40 
16.41 
18.41 
20.42 
22.43 
24.43 
26.44 
28.44 
30.45 
32.46 
'34.46 
36.47 
38.47 
40.48 
42.49 
44.49 
46.50 
48.51 
50.51 
52.52 
54.52 
56.53 
58.54 
60.54 
62.55 
64.55 
66~56 
68.57 
70.57 · 
72.58 
74.59 

(not 
y 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
· .00 
.00 
.00 
.00 
.00 
.00 

.. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00· 
.00 
.00 

bank attached): 
.z S C 
.00 31.8 .315E+02 
.00· 38.7 .259E+02 
.00 45.1 .222E+02 
.00 51.4 .194E+02 
.00 57.9 .173E+02 
.00 64.7 .155E+02 
. 00 . 71. 9 .139E+02 · 
.00 79.7 .126E+02 
.00 88.3 .113E+02 
.00 97.8 .102E+02 
.00 108.4 .923E+01 
.00 120.3 .831E+01 
.00 133.8 .747E+01 
.00 149.0 .671E+01 
.00 166.1 .602E+01 
.00 185.1 .540E+01 
.00 206.3 .485E+01 
.00 229.5 .436E+01 
.00 254.7 .393E+01 
.00 281.8 .355E+01 
.00 310.4 .322E+01 
. 00 340. 6 . . 294E+01 
.00 371.9 .269E+01 
.. 00_ · 404.2 .247E+~l 
~ 00 437. 4 .. 229E~01: 
. 00 . 471. 2 • if~EH:>f 
.00 5El5.6 .. 198£+01 
.00 540.4 .185E+01 
.00 575.6 .174E+01 
.00 611.0 .164E+01 
.00 646.6 .155E+01 
.00 682.5 .147E+01 
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BV 
. 26 
.27 
.27 
.28 
.29 
.30 
.31 
:33 
.35 
.37 
.39 
.42 
.45 
.48 
.52 
.56 
.61 
.66 
• 71 
• 77 
.83 
.89 
.95 

1.01. 
1.07 
1.14 
1.20 
1.26 
1.32 
1.38 
1.43 
1.49 

BH 
1.11 
1.32 
1. 51 
1.67 
1.82 
1.96 
2.09 
2.21 
2.33 
2.44 
2.54 
2.64 
2.74 
2.83 
2.92 
3.01 
3.10 
3.18 
3.26 
3.34 
3.42 
3.49 
3.57 
3.64 
3.71 
3.78 
3.85 
3.92 
3.98 
4.05 
4.11 
4.17 

zu .. 
.26 . 
.27 
.27 
.28 
.29 
.30 
.31 
.33 
.35 
.37 
.39 
.42 
.45 
.48 
.52 
.56 
.61 
.66 
.71 
.77 
.83 
.89 
.95 

1.01 
1.07 
1.14 
1.20 
1.26 
1.32 
1.38 
1.43 
1.49 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

_ ______J 
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76.59 .00 .00 718.4 .139E+01 1·,54 4.24 1.54 .00 
78.60 .00 .00 754.5 .133E+01 1.60 4.30 1.60 .00 

Plume interacts with SURFACE. 
The passive diffusion plume becomes VERTICALLY FULLY MIXED within this 

prediction interval. 
80.60 .00 .00 786.0 .127E+01 1.64 4.36 1.64 .00 
82.61 .00 .00 796.7 .126E+01 1.64 4.42 1.64 .00 
84.62 .00 .00 807.3 .124E+01 1.64 4.48 1.64 .00 
86.62 .00 .00 ·817.8· .122E+01 1.64 4.53 1.64 .00 
88.63 .00 .00 828.1 .121E+01 1.64 4.59 1.64 .00 
90.63 .00 .00 838.3 .119E+01 1.64 4.65 1.64 .00 
92.64 .00 .00 848.4 .118E+01 1.64 4.70 'i.64 .00 
94.65 .00 • 00 858.4 .117E+01 1.64 4.76 1.64 . .00 
96.65 .00 .00 868.2 .115E+01 1.64 4.81 1.64 .00 
98.66 .00 .00 877.9 .114E+01 1.64 . 4.87 1.64 .00 

100.67 .00 .00 887.6 .113E+01 1.64 4.92 1.64 .00 
102.67 · .00 .00 897.1 .111E:t01 1.64 4.97 1.64 .00 
104.68 .00 .00 9~6.5 .110E+01 1.64 5.03 1.64 .00 
1,06.68 .00 .00 915.8 .109E+01 1.64 5.08 1.64 .00 
108.69 .00 .00 925.1 .108E+01 1.64 5.13 1.64 .00 
110. 70 .00 .00 934.2 .107E+01 1.64 5.18 1.64 .00 
112.70 .00 .00 943.3 .106E+01 1.64 5.23 1.64 .00 

Cumulative travel time = 314. sec 

-----------------------------------------------------------------------------
Plume Stage 2 (bank attached): 

X y z s C BV BH zu ZL 
112.70 5.23 .00 943.3 .106E+01 1.64 . 10.46 1.64 .00 
130.45 5.23 .00 963.0 .104E+01 1.64 10.68 1.64 .00 
148.19 5.23 .00 982.3 .102E+01 1.64 10.89 1.64 .00 
·165. 94 5.2,3 .00 1001.3 .999E+00 1.64 11.10 1.64 .00 
183.69 5.23 .00 1019.9 .981E+00 1.64 11.31 1.64 .00 
201.43 5.23 .00 1038.1 .963E+00 1.64 11.51 1.64 .00 
219.18 5.23 .00 1056.1 .947E+00 1.64 11.71 .1.64 .00 
236.92 5.23 .00 1073.7 .931E+00 1.64 11.91 1.64 .00 
254. 67. 5.23 .00 1091.1 .917E+00 1.64 12.10 1.64 .00 
272.42 5.23 .00 1108.2 .902E+00 1.64 12.29 1.64 .00 
290.16 5.23 .00 1125.0 .889E+00 1.64 12.48 1.64 · .00 
307.91 5.23 .00 1141.6 .876E+00 1.64 12.66 1.64 .00 
325.65 5.23 .00 1157.9 .864E+00 1.64 12.84 1.64 .00 
343.40 5.23 .00 1174.1 .852E+00 .1.64 13.02 1.64 .00 
361.15 5.23 .00 1190.0 .840E+00 L64 13.20 1.64 .00 
378.89 5.23 .00 1205.·6 .829E+00 1.64 13.37 1.64 .00 
396.64 5.23 .00 1221.1 .819E+00 1.64 13.54 1.64 .00 
414.38 5.23 .00 12~6.4 .809E+00 1.64 13.71 1.64 .00 
432.13 5.23. .00· 1251. 5 .799E+00 1.64 13.88 ··r.64 .00 
449.88 5.23 .00 1266.5 .790E+00 1.64 14.04 1.64 .00 
467.62 5.23 .00 1281.2 .781E+00 1.64 14.21 1.64 .00 
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485.37 5.23 .00 1295.8 .772E+00 1.64 14.37 1.64 .00 
503.11 5.23 .00 1310.2 .763E+00 1.64 14.53 1.64 .00 
520.86 5.23 .00 1324.5 .755E+00 1.64 14.69 1.64 .00 
538.61 5.23 .00 1338.6 .747E+00 1.64 14.84 1.64. .00 
556.35 5.23 .00 1352.6 .739E+00 1.64 15.00 1.64 .00 
574.10 5.23 .00 1366.4 .732E+00 1.64 15.15 1.64 .00 
591.84 5.23 .00 1380.1 .725E+00 1.64 15.30 1.64· .00 
609.59 5.23 .00 1393.6 .718E+00 1.64 1!5 .45 1.64 .00 
627.33 5.23 .00 1407.1 .711E+00 1.64 15.60 -1.64 .00 
645.08 ·5.23 .00 1420.4 .704E+00 1.64 15.75 1.64 .00 
662.83 5.23 .00 1433.5 .698E+00 1.64 15.90 1.64 .00 
680.57 5.23 .00 1446.6 .691E+00 1.64 16.04 1.64 .00 
698.32 5.23 .00 1459.5 .685E+00 1.64 16.18 1.64 .00 
716.06 5.23 .00 1472.3 .679E+00 1.64 16.33 1.64 .00 
733.81 5.23 .00 1485.0 .673E+00 1.64 16.47 1.64 .00 
751. 56 5.23 .00 1497.6 .668E+00 1.64 16.61 1.64 .00 
769.30 5.23 .00 1510.1 .662E+00 1.64 16.75 1.64 .00 
787.05 5.23 .00 1522.5 .657E+00 1.64 16.88 1.64 .00 
804.79 5.23 .00 1534.8 .652E+00 1.64 17.02 1.64 .00 
822.54 5.23 .00 1547.0 .646E+00 1.64 17.16 1.64 .00 
840.29 5.23 .00 1559.1 .641E+00 1.64 17.29 1.64 .00 
858.03 5.23 .00 1571.1 .636E+00 1.64 17.42 1.64 .00· 
875.78 ·5.23 .00 1583.1 .632E+00 1.64 17.55 1.64 - .00 
893.52 5.23 .00 1594.9 .627E+00 1.64 17.69 1.64 .00 
911.27 5.23 .00 1606.6 .622E+00 1.64 17.82 1.64 .00 
929·.02 5.23 .00 1618.3 .618E+00 1.64 17.95 1.64 .00 
946.76 5.23 .00 1629.9 .614E+00 1.64 18.07 1.64 .00 
964.51 5.23 .00 1641.3 .609E+00 1.64 18.20 1.64 .00 
982.25 5.23 .00 1652.8 .605E+00 1.64 18.33 1.64 .00 

1000.00 5.23 .00 1664.1 .601E+00 1.64 18.45 1.64 .00 
Cumulative travel time 2823. sec . I = ' 

Simulation limit based on maximum specified distance = 1000.00 m. 
This is the REGION OF INTEREST.limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
CORMIXl: Submerged Single Port Discharges End of Prediction File 
11111111111111111111111111111111111111111111111111111111111111111111111111111 
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MACS-lX.CXl 
CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

CORNELL MIXING-ZONE EXPERT SYSTEM 
Subsystem CORMIXl: Subsystem version: 

Submerged Single Port Discharges CORMIX_v.3.20 __ September_1996 

CASE DESCRIPTION 
Site naine/label: 
Design case: 
FILE NAME: 
Time of Fortran run: 

MachABigAMuddyARiver 
CaseASA_APortAlAMaximumAFlow 
cormix\sim\MacS-lX .cxl 
ll/08/16--15:06:03 

ENVIRONMENT PARAMETERS (met_ric units) 
Bounded section 
BS = 113.20 AS = 186.78 QA = 51.24 ICHREG= 2 
HA = 1.65 HD = 1.65 
UA = .274 F = .081 USTAR 
uw = 2.000 UWSTAR= .2198E-02 
Uniform density environment 
STRCND= U RHOAM = 998.4901 

DISCHARGE PARAMETERS (metric units). 
BANK = LEFT DISTB = 7 .31· 
00 = .076 A0 = .005 H0 
THETA= 15.00 SIGMA= .00 
U0 = 5.487 Q0 = .025 
RH00 ·- 1013.3900 DRH00 =-.1490E+02 GP0 
C0 = .1000E+04 CUNITS= ppm 
!POLL= 1 KS = .0000E+00 KO 

FLUX VARIABLES (metric units) 
Q0 = .2502E-01 M0 
Associated length scales 

= .1373E+00 J0 
(meters) 

LQ. = .07 LM = 3. 73 

NON-DIMENSIONAL PARAMETERS 
FR0 = 51.95 R = 20.00 

Lm 
Lmp 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) = NHS 1 
1 Applicable layer depth HS= 1.65 1 
111111111111111111111111111111111111111111 

= .2766E-01 

= .15 

= .2502E-01 
=-.1463E+00 

= .0000E+00 

=-.3662E-02 SIGNJ0= -1.0 

= 1.35 Lb 
= 99999.00 Lbp 

= .18 
= 99999.00 

MIXING ZONE/ TOXIC DILUTION/ REGION.OF INTEREST PARAMETERS 
·c0 = .1000E+04 (UNITS= ppm 
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NTOX = 0 
NSTD = 0 
REGMZ = 0 

MAC5-1X.CX1 

XINT = 1000.00 XMAX = 1000.00 

X-Y-2 COORDINATE SYSTEM: 
ORIGIN is located at the bottom and below the center of the port: 

7.31 m from the LEFT bank/shore. 
X-axis points downstream, Y-axis points to left, 2-axis points upward. 

NSTEP = 50 display intervals per module 

BEGIN MOD101: DISCHARGE MODULE 

COANDA ATTACHMENT immediately following the discharge. 

X 
.00 

y 

.00 
z 
.00 

END OF MOD101: DIS~HARGE MODULE 

$ C 
1. 0 .100E+.04 

B 
.05 

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Bottom-attached jet motion. 

Profile ·definitions: 
B = Gaussian 1/e (37%) half-width, normal to trajectory 

Half wall. jet, attached to bottom. 
s =·hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, 

X y z s C B. 
.00 .00 .00 , 1.0 .100E+04 .04 

1.49 .00 .00 3.0 .329E+03 .17 
2.98 · .00 .00 5.4 .185E+03 .28 
4.48 .00 .00 7.7 .131E+03 .37 
5.97 .00 .00 9.8 .102E+03 .44 
7.47 .00 .00 11.9 .839E+02 .51 
·8.97 .00 .00 14.0 .717E+02 .57 
10.45 .00 .00 15.9 .629E+02 .62 
11.95· .00 .00 17.8 . 561E+02 .67 
13.45 .00 .00 19.7 .508E+02 .72 
14.94 .00 .00 21.5 .465E+02 ·. 76 
16.44 .00 .00 23.3 ~429E+02 .80 
17.9'4 .00 .00 -·25.1 .399E+02 .-84 
19.42 .00 .00 26.8 .374E+02 .88 
20.92 .00 .00 28.4 · .352E+02 .91 
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R06100

MAC5-1X.CX1 
22.42 .00 .00 30.1 .332E+02 .95 
23.91 .00 .00 31. 7 .315E+02 .98 
25.41 .00 .00 33.3 .300E+02 1.01 
26.91 .00 .00 34.9 .287E+02 1.04 
28.39 .00 .00 36.4 .275E+02 1.07 
29.89 .00 .00 37.9 .264E+02 1.09 
31.39 .00 .00 39A .253E+02 1.12 
32.88 .00 .00 40.9 .244E+02 1.14 
34.37 · .00 .00 42.4 .236E+02 1.17 
35.87 .00 .00 43.8 .228E+02 1.19 
37.36 .00 .00 45.3 .221E+02 1.21 
38.86 .00 .00 46.7 .214E+02 1.24 
40.36 .00 .00 48.1 .208E+02 1.26 
41.84 .00 .00 49.5 .202E+02 1.28 
43.34 .00 .00 50.8 .197E+02 1.30 
44.84 .00 .00 52.2 .192E+02· 1.32 
46.33 .00 .00 53.5 .187E+02 1.34 
47.83 .00 .00 54.9 .182E+02 1.36 
49.33 .00 .00 56.2 .178E+02 1.38 
50.81 .00 .00 57.5 .174E+02 1.40 
52.31 .00 .00 58.8 .170E+02 1.41 
53.81 .00 .00 60.1 .166E+02 · 1.43 
55.30 .00 .00 61.4 .163E+02 1.45 
56.80 .00 .00 62.6 .160E+02 1.47 
58.29 .00 .00 63.9 .157E+02 1.48 
59.78 .00 .00 65.1 .154E+02 1.50 
61.28 .00 .00 66.4 .151E+02 1.52 
62.78 .00 .00 · 67.6 .148E+02 1.53 
64.26 .00 .00 68.8 .145E+02 1.55 
65.76 .00 .00 70.0 .143E+02 1.56 
67.26 .00 .00 71.2 .140E+02 1.58 
68.75 .00 .00 72.4 .138E+02 1.59 
70.25 .00 .00 73.6 .136E+02 1.61 
71. 75 ·.00 .00 74.8 .134E+02 1.62 · 
73.2;3 .00 .00 75.9 .132E+02 1.64 
74.73 .00 .00 77.1 .130E+02 1.65 

Cumulative travel •time = 157. sec 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 
-------------·---------------------------------------------------------------
--------------------------------------------------------------------------- -
BEGIN MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

Control volume inflow: 
·X y z s C B 

74.73 
.. · ·.00 .. 00 77.1 .130E+02 1.65 

Profile definitions: 
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MAC5-1X.CX1 
BV = layer depth (vertically mixed) 
BH = top-hat half-width, in horizontal plane normal to trajectory 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average·(bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

X y z s C BV BH zu ZL 
· 73.08 .00 .00 77.1 .130E+02 .00 .00 .00 .00 

73.41 .00 .00 77.1 .130E+02 1.65 .29 1.65 .00 
73.74 .00 .00 77.1 .130E+02 1.65 .42 1.65 .00 
74.07 .00 .00 77.1 .130E+02 1.65 .51 1.65 .00 
74.40 .00 .00 77.1 .130E+02 1.65 .59 1.65 .00 
74.73 .00 .00 77.1 .130E+02' 1.65 .66 1.65 .00 
75.06 .00 .00 81.6 .122E+02 1.65 .72 1.65 .00 
75.39 .00 .00 91. 7 .109E+02 l.65 .78 1.65 .00 
75.72 .00 .00 100.6 .994E+01 .1.65 .83 1.65 .00 
76.05 .00 .00 105.5 .948E+01 1.65 .88 1.65 .00 
76.38 .00 .00 107.9 .927E+01 1.65 .93 1.65 .00 

Cumulative travel time = 164. sec 

END OF MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

BEGIN MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

Phase 1: Vertically mixed,-Phase 2: Re-stratified 

Phase 1: The plume is VERTICALLY FULLY MIXED over the entire layer depth. 
This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

. . -----------------------------------------------------------------------------
Phase 2: The flow has RESTRATIFIED at the beginning of this zone. 

This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

END OF MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

,* End of NEAR-FIELD REGION (NFR) **. 

The initial plume WIDTH values in the next far-field.module will be 
CORRECTED by a factor 3.21 to conserve the mass flux in the far-field! 

The correction factor is quite large because of the small ambient velocity 
relative to the strong mixing characteristics of the discharge! 
This indicates localized RECIRCULATION REGIONS and internal hydraulic JUMPS. 

Flow appears' highly UNSTEADY and prediction results are UNR.ELIABLE ! 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 
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MAC5-1X.CX1 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C =· average (bulk} concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C BV BH zu ZL 

76.38 .00 .00 107.9 .927E+01 1.65 2.98 1.65 .00 
77.31 .00 .00 109.4 .914E+01 1.61 3.09 1.61 .00 
78.24 .00 .00 110.9 .902E.+01 1. 58 · 3.20 1.58 .00 
79.16 .00 .00 112.4 .890E+01 1.55 3.31 1.55 .00 
80.09 .00 .00 113.9 .878E+01 1.52 3.42 1.52 .00 
81.02 .00 .00 115.4 .866E+01 1.49 3.52 1.49 .00 
81.94 .00 .00 117.0 .855E+01 1.47 3.62 1.47 .00 
82 ♦-87 .00 .00 118.5 .844E+01 1.45 3.73 1.45 .00 
83.80 .00 .00 120.1 .833E+01 1.43 3.83 1.43 .00 
84.73 .00 .00 121.7 .822E+01 1.41 3.93 1.41 .00 
85.65 .00 .00 123.3 .811E+01 1.40 4.02 1.40 .00 
86.58 .00 .00 124.9 .801E+01 1.38 4.12 1.38· .00 
87.51 .00 .00 126.6 .790E+01 1.37 4.22 1.37 .00 
88.43 .00 .00 128.3 .780E+01 1.36 4.31 1.36 .00 
89.36 .00 .00 130.0 .769E+01 1.35 4.40 1.35 .00 
90.29 . 00 .00 131.7 .759E+01 1.34 4.50 1.34 . .00 
91.21 .00 .00 133.5 .749E+01 1.33 4.59 1.33 .00 
92.14 .00 .00 135.3 .739E+01 1.32 4.68 1.32 .00 
93.07 .00 .00 137.2 .729E+01 1.31 4.77 1.31 .00 
94.00 .00 .00 139.1 .719E+01 1.31 4.86 1.31 .00 
94.92 .00 .00 141.0 .709E+01 1.30 4.94 1.30 .00 

· 95.85 .00 .00 143.0 .699E+01 1.30 5.03 1.30 .00 
96.78 .00 .00' 145.0 .690E+01 1.29 5.12 1.29 .00 
97.70 .00 .00 147.0 .680E+01 1.29 5.20 1.29 .00 
98.63 .00 .00 149.1 .671E+01 1.29 5 .. 29 1.29 .00 
99.56 .00 .00 151.3 .661E+01 1.28 5.37 1.28 .00 

100.49 .00 .00 153.4 .652E+01 1.28 5.46 ·1.28 .00 
101.41 .00 .00 155.7 .642E+01 1.28 5.54 1.28 .00 
102.34 .00 .00 157.9 .633E+01 1.28 5.62 1.28 .00 
103.27 . 00 .00 160.2 .624E+01 1.28 5.70 1.28 .00 . 
104.19 .-00 .00 162.6 .615E+01 1.28 5.79 1.28 .00 
105.12 :00 .00 165.0 .606E+01 1.28 5.87 1.28 .00 
106.05 .00 .00 167.5 .597E+01 1.28 5.95 1.28 .00 
106.97 ·.00 .00 170.0 .588E+01 1.29 6.03 1.29 .00 
107.90 .00 :0·0 172.5 .580E+01 1.29 6.10 1.29 ·.00 
108.83 .00 .00 175.1 .571E+01 1.29 6.18 1.29 .00 
109.76 .00 .00 177.8 .563E+01 1.29 6.26 1.29 .00 
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MAC5-1X.CX1 
110.68 .00 .00 180.5 .554E+01 ·1.30 6.34 1.30 .00 
111.61 .00 .00 183.2 .546E+01 1.30 6.42 1.30 .00 
112.54 .00 .00 186.0 .538E+01 1.31 6.49 1.31 .00 
113.46 .00 .00 188.9 .529E+01 1.31 6.57 1.31 .00 
114.39 .00 .00 191.8 .521E+01 1.32 6.64 1.32 .00 
115.32 .00 .00 194.8 .513E+01 1.32 6.72 1.32 .00 
116.24 .00 .00 197.8 .506E+01 1.33 6.80 1.33 .00 
117.17 .00 .00 200.9 .498E+01 1.33 6.87 1.33 .00 
118.10 · .00 .00 204.0 .490E+01 1.34 6.94 1.34 .00 
119.03 .00 .00 207.2 .483E+01 1.35 7.02 1.35 .00 
119.95 .00 .00 210.4 .475E+01 1.35 7.09 1.35 .00 
120.88 .00 .00 213. 7 .468E+01 1.36 7.16 1.36 .00 
121.81 .00 .00 217.1 .461E+01 1. 37 7.24 i.37 .00 
122.73 .00 .00 220.5 .454E+01 1.37 7.31 1.37 .00 

Cumulative travel time = 333. sec 

-----------------------------------------------------------------------------
Plume is ATTACHED to LEFT bank/shore. 

Plume width is now determined from LEFT bank/ shore .. 

Plume Stage 2 (bank attached): 
X y z s C BV BH zu ZL 

122.73 7.31 .00 220.5 .454E+01 1.37 14.61 1.37 .00 
123.12 7.31 .00 221.8 .451E+01 1.38 14.64 1.38 .00 
123.51 7.31 .00 223.1 .448E+01 .1.39 14.67 1.39 .00 
123.91 7.31 .00 224.5 .445E+01 1.39 14.70 1.39 .00 
124.30 7.31 .00 225.8 .443E+01 1.40 14.73 1.40 .00 
124.69 7.31 .00 227.2 A40E+01 1.40 14.76 1.40 .00 
125.08 7.31 .00 228.6 · .438E+01 1.41 14.79 1.41 .00 
125.47 7.31 .00 229.9 .435E+01 1.41 ·14.82 1.41 .00 
125.86 7.31 .00 231.3 .432E+01 1.42 14.85 1.42 .00 
126.25 7.31 .00 232.7 .430E+01 1.42 14.88 1.42 .00 
126.64 7.31 .00 234.1 .427E+01 1.43 14.91 1.43 .00 
127.03 7.31 .00 235.5 .425E+01 1.44 14.94 1.44 .00 
127.42 7.31 .00 236.8 .422E+01 1.44 i4.97 1.44 .00. 
127.81 7.31 .00 238.3 .420E+01 1.45 · 15.00 1.45 .00 
128.20 7.31 .00 239.7 .417E+01 1.45 15.03 1.45 .00 
128.59 7.31 .00 241.1 .415E+01 1.46 15.06 1.46 .00 
128.98 7.31 .00 242.5 .412E+01 1.46 15.09 1.46 .00 
129.37 7.31 .00 243.9 .410E+01 1.47 15.12 1.47 .00. 
129.76 7.31 .00 245.3 .408E+01 1.48 15.15 1.48 .00 
130.15 7.31 .00 246.8 .405E+01 1.48 15.18 1.48 .00 
130. 54 7.31 .00 248.2 .403E+01 1.49 15.21 1.49 -.00 
130.93 7.31 .00 249.7 .401E+01 1.49 15.24 1.49 .00 
131.32 7.31 .00 251.1 .398E+01 1.50 15.27 1.50 .00 
131.71 7.31 .00 252.6 .396E+01 1.50 15.30 1.50 .00 
132.10 7.31 .00 254.0 .394E+01 1.51 15.33 1.51 .00 
132. 50 7.31 .00 255.5 .391E+01 1.52 15.36 1.52 .00 
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MAC5-1X.CX1 
132.89 7.31 .00 257.0 .389E+01 1.52 15.39 1. 52 .00 
133.28 7.31 .00 258.4 .387E+01 1.53 15.42 1.53 .00 
133.67 7.31 .00 259.9 .385E+01 1.53 15.45 1.53 .00 

., 134.06 7.31 .00 261.4 .383E+01 1.54 15.48 L54 .00 
134.45 7.31 .00 262.9 .380E+01 1.55 15.51 1.55 .00 
134.84 7.31 .00 264.4 .378E+01 1.55· 15.54 1.55 .00 
135.23 7.31 .00 265.9 . . 376E+01 1.56 15.57 1.56 .00 
135.62 7.31 .00 267.4 .374E+01 1.56 15.59 1.56 .00 
136.01 7.31 .00 268.9 .372E+01 1.57 15.62 1.57 .00 
1~6.40 7.31 .00 270.5 .370E+01 1.57 15.65 . 1. 57 .00 
136.79 7.31 .00 272.0 .368E+01 1.58 .15. 68 1. 58 .00 
137.18 7.31 .00 273.5 .366E+01 1.59 15.71 1.59 .00 
137.57 7.31 .00 275.1 .364E+01 1. 59 15.74 1. 59 .00 
137.96 7.31 .00 276.6 .362E+01 1.60 15.77 1.60 .00 
138.35 7.31 .00 278.2 .360E+01 1.60 15.80 1.60 .00 
138.74 7.31 .00 279.7 .358E+01 1.61 15.83 1.61 .00 
139.13 7.31 .00 281.3 .356E+01 1.62 15.86 1.62 .00 
139.52 7.31 .00 282.8 .354E+01 1.62 15.89 1.62 .00 
139.91 7.31 .00 284.4 .352E+01 1.63 15.92 1.63 .00 
140.30 7.31 .00 286.0 .350E+01 1.63 15.94 1.63 .00 
140.69 7.31 .00 287.6 .348E+01 1.64 15.97 1.64 .0.0 
141.08 7.31 .00 289.2 .346E+01 1.65 16.00 1.65 .00 
141.48 7.31 .00 290.8 .344E+01 1.65 16.03 1.65 .00 
141.87 7.31 .00 292.4 .342E+01 1.65 16.06 1.65 .00 
142.26 7.31 .00 294.0 .340E+01 1.65- 16.09 1.65 .00 

Cumulative travel time = 404. sec 

END OF. MOD141: BUOYANT AMBIENT SPREADING 
-----------------------------------------------------------------------------

BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

Vertical diffusivity_ (initial value) 
Horizontal diffusivity (initial value) 

= .• 913E-02 mA2/s 
= .228E-01 mA2/s 

The passive diffusion plume is VERTICALLY.FULLY MIXED at beginning of region. 

Profile definitions: 
BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 

= or equal to layer depth, if fully mixed 
BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 

measured horizontally in Y-direction 
ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydrodynamic centerline dilution 
C = centerline concentration (includes ·reaction effects, -'if any) 

Plume Stage 2 (bank attached): 
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'X y z s C. BV BH zu ZL 

142.26 7.31 .00 294.0 .340E+01 1.65 16.09 1.65 .00 
159.41 7.31 .00 296.5 .337E+01 1.65 16.23 1.65 .00 
176.57 7.31 .00 299.0 .334E+01 1.65 16.37 1.65 .00 
193.72 7.'31 .00 301.5 .332E+01 1.65 16.50 1.65 .00 
210.88 7.31 .00 304.0 .329E+01 1.65 16.64 1.65 .00 
228.03 7.31 .00 306.4 .326E+01 1.65 16.77 1.65 .00 
245.19 7.31 .00 308.9 .324E+01 1.65 16.90 1.65 .00 
262.34 7.31 .00 311.3 .321E+01 1.65 17.04 1.65 .00 
279.50 7.31 .00 313.7 .319E+01 1.65 17.17 1.65 .00 
296.65 7.31 .00 316.1 .316E+01 1.65 17.30 1.65 .00 
313.80 7.31 .00 318.4 .314E+01 1.65 17.43 1.65 .00 
330.96 7.31 .00 320.8 .312E+01 1.65 17.56 1.65 .00 
348.11 7.31 .00 323.1 .310E+01 1.65 17.68 1.65 .00 
365.27 7.31 .00 325.4 .307E+01 1.65 17.81 1.65 .00 
382.42 7.31 .00 327.7 .305E+01 1.65 17.93 1.65 .00 
399.58 7.31 .00 330.0 .303E+01 1.65 18.06 1.65 .00 
416.73 7.31 .00 332.2 .301E+01 1.65 18.18 1.65 .00 
433.89 7.31 .00 334.5 .299E+01 1.65 18.31 1.65 .00 
451.04 7.31 .00 336.7 .297E+01 1.65 18.43 1.65 .00 
468.20 7.31 .00 338.9 .295E+01 1.65 18.55 1.65 .00 
485.35 7.31 .00 341.1 .293E+01 1.65 18.67 1.65 .00 
502.51 7.31 .00 343.3 .291E+01 1.65 18. 79· 1.65 .00 
519.66 7.31 .00 345.5 .289E+01 1.65 18.91 1.65 .00 
536.82 7.31 .00 347.6 .288E+01 1.65 19.03 1.65 .00 
553.97. 7.31 .00 349.8 .286E+01 1.65 19.14 1.65 .00 
571.13 7.31 .00 351.9 .284E+01 1.65 19.26 1.65 .00 
588.28 7.31 .00 354.0 .282E+01 1.65 19.38 1.65 .00 
605.44 7.31 .00 356.1 .281E+01 1.65 19.49 1.65 .00 
622.59 7.31 .00 358.2 .279E+01 1.65 19.61 1.65 .00 
639.75 7.31 .00 360.3 .278E+01 1.65 19.72 . 1.65 .00 
656.90 7.31 .00 362.4 .276E+01 1.65 19.83 1.65 .00 
674.06 7.31 .00 364.4 .274E+01 1.65 19.95 1.65 .00 
691.21 7.31 .00 366.5 .273E+01 i.65 20.06 1.65 .00 
708.37 7.31 .00 368.5 .271E+01 1.65 20.17 1.65 .00 
725.52 7.31 .00 370.6 .270E+01 1.65 20.28 1.65 .00 
742.68 7.31 .00 372.6 .268E+01 1.65 20.39 1.65 .00 
759.83 7.31 .00 374.6 .267E+01 1.65 20.50 1.65 ·.00 
776.99 7.31 .00 376.6 .266E+01 1.65 20.61 1.65 .00 
794.14 7.31 .00 378.5 .264E+01 1.65 20.72 1.65 .00 
811.30 7.31 .00 380.5 .263E+01 1.65 20.83 1.65 .00 
828.45 7.31 .00 382.5 .261E+01 1.65 20.93 1.65 .00 
845.61 7.31 .00 384.4 .260E+01 1.65 21.04 1.65 .00 
862.76 7.31 .00 386.4 .259E+01 1.65 21.15 1.65 .00 
879.9i 7.31 .00 388.3 .258E+01 1.65 21.25 1.65 .00 
897 .07 · .. 7.31 · .00 390.2 :256f+01 1.. 65 21.36 1:65 .00 
914.23 7.31 .00 392.1 .255E+01 1.65 21.46 1.65 .00 
931.38 7.31 .00 394.0 .254E+01 1.65 21.57 1.65 .00 

Page 8 



R06106

. . . 

948.54 7.31 .00 
965.69 7.31 .00 
982.85 7.31 .00 

1000.00 7.31 .00 
Cumulative travel time = 

MAC5-1X.CX1 
395.9 .253E+01 
397.8 .251E+01 
399.7 .250E+01 
401.6 .249E+01 

3530. sec 

1.65 
1.65 
1.65. 
1.65 

21.67 
21.77 
21.88 
21.98 

1.65 
1.65 
1.65 
1.65 

Simulation limit based on maximum specified distance= 1000.00 m. 
This is the REGION OF INTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

.00 

.00 

.00 

.00 

CORMIXl: Submerged Single Port Discharges End of Prediction File 
11111111111111111111111111111111111111111111111111111111111111111111111111111 
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MAC5-3N.~Xl 
CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIXl: . Subsystem version: 

Submerged Single Port Discharges CORMIX_v.3.20 __ September_1996 

CASE DESCRIPTION 
Site name/label: 
Design case: 
FILE NAME: 
Time of Fortran run: 

MachABigAMuddyARiver 
CaseA5A_APortA3ANormalAFlow 
cormix\sim\Mac5-3N .cxl 
11/09/16--09:02:15 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS = 56.85 AS 
HA = 1.64 HD 
UA = .354 F 

= 
= 
= 

93.-39 QA = 
-1.64 

.081 USTAR·= 

33.02 ICHREG= 2 

.3568E-01 
uw = 2.000 UWSTAR= .2198E-02 
Uniform density environment 
STRCND= U RHOAM = 998.4901 

DISCHARGE PARAMETERS (metric units) 
BANK = LEFT DISTB = 15.73 
00 = .102 A0 = .008 H0' 
THETA= 15.00 SIGMA= .00 
U0 = 2.905 Q0 = .024 
RH00 = 1013.3900 DRH00 =-.1490E+02 GP0 
C0 = .1000E+04 CUNITS= ppm 
!POLL = 1 KS = .0000E+00 ·KO 

FLUX VARIABLES (metric units) 
Q0 = .2355E-01 M0 = .6841E-01 J~ 
Associated length scales (meters) 

. LQ = .09 'LM = 2.28 Lm 
Lmp 

NON-DIMENSIONAL PARAMETERS 
FR0 = 23.82 R = 8.21 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) = NH4 1 
1 Applicable layer depth HS=. 1.64. 1 
111111111111111111111-111111111111111111111 

= .15 

= .2355E-01 
=-.1463E+00 

= .0000E+00 

=-.3446E-02 SIGNJ0= 

= .74 Lb = 
= 99999.00 Lbp = 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
C0 = .1000E+04 CUNITS= ppm 

Page 1 
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MAC5-3N.CX1 
NTOX = 0 
NSTD = 0 
REGMZ = 0 
XINT = 1000.00 XMAX = 1000.00 

X-Y-2 COORDINATE SYSTEM: 
ORIGIN is located at the bottom and below the center of the _port: 

15.73 m from the LEFT bank/shore. 
X-axis points downstream, Y-axis points to left, 2-axis points upward. 

NSTEP = 50 display intervals per module 

BEGIN MOD101: DISCHARGE MODULE 

X 
.00 

y 

.00 
z 
.15 

END OF MOD101: DISCHARGE MODULE 

S C 
1. 0 .100E+04 

B 
.05 

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Jet/plume transition motion in strong crossflow. 

Zone of flow establishment: THETAE= 14.42 
LE = .46 XE = .44 YE = .00 

Profile definitions: 
B = Gaussian 1/e (37%) half-width, normal to trajectory· 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, 

X y z s C B 
.00 .00 .15 1.0 .100E+04 .05 
.44 .00 .27 1.0 .100E+04 .05 
.56 .00 .30 1.1 .884E+03 .06 
.69 .00 .33 1.4 .713E+03 .08 
.82 .00 .36 1. 7 .596E+03 .09 
.95 .00 .38 2.0 .511E+03 .10 

1.08 .00 .41: 2.2 .448E+03 .11 
1.22 .00 .43 2.5 .398E+03 .12 
1.35 .00 .45 2.8 .359E+03 .i3 
1.48 .00 .47 3_.1 .327E+03 .14 
1.61 .00 .48 3.3 .301E+03 .15 
1.74 .00 .50 3.6 .279E+03 .16 
1.88 .00 .51 3.8 .260E+03 .17 
2.01 .00 .53 4.1 .244E+03 .18 
2.14 .00 .54 4.3 .230E+03 .19 
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MAC5-3N.CX1 
i.27 .00 .55 4.6 .218E+03 .20 
i.41 .00 .56 4.8 .208E+03 .20 
2.54 .00 .56 5.0 .198E+03 .21 
2.67 .00 .57 5.3 .190E+03 .21 
2.81 .00 .58 5.5 .183E+03 .22 
-2.94 .00 .58 5.7 .176E+03 .23 
3.07 .00 .59 5.9 .170E+03 .23 
3.21 .00 .59 6.1 .165E+03 .24 
3.34 · .00 .59 6.2 .160E+03 .24 
3.47 .00 .59 6.4 .156E+03 .25 
3.60 .00 .60 6.6 .152E+03 .25 

Maximum jet height has been reached. 
3.74 .00 .59 6 .. 7 .148E+03 .25 
3.87 .00 .59 6.9 .145E+03 · .26 
4.00 .00 .59 7.1 .141E+03 .26 
4.14 .00 .59 7.3 .138E+03 .27 
4.27 .00 .59 7.5 .134E+03 .27 
4.,40 .00 .58 7.7 .131E+03 .28 
4.54 .00 .58 7.9 .127E+03 .28 · 
4.67 .00 .57 8.1 .124E+03 .29 
4.80 .00 .57 8.3 .121E+03 .29 
4.94 .00 .56 8.5 .118E+03 .30 
5.07 .00 .55 8.7 .115E+03 .30 
5.20 .00 .54 9.0 .112E+03 .31 
5.33 .00 .54 9.2 .109E+03 .31 
5.47 .00 .-53 9.4 .106E+03 .32 
5.60 .00 .52 9.7 .103E+03 .32 
5.73 .00 .51 9.9 .101E+03 .33 
5.87 .00 .50 10.2 .979E+02 .33 
6.00 .00 .49 10.5 .954E+02 .34 
6.13 .00 .47 10.8 .929E+02 .34 
6.26 .00 .46 11.0 .905E+02 .35 
6.40 .00 .45 11.3 .882E+02 .35 
6.53 .00 .44 11.6 .859E+02 .36 
6.66 .00 .42 11.9 .838E+02 .37 
6.79 .00 .41 12.2 .817E+02 .37 
6.93 .00 .40 12.~ .796E+02 .. 38 
7.06 .00 .38 12.9 .777E+02 .38 

Cumulative travel time = 8. sec 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH 

Control volume inflow: 
X y z s C B 

7.06 .00 .38 12.9 .777E+02 .38 
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MAC5-3N.CX1 · 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodyna~ic average (bulk) dilutioh 
C = average (bulk) concentration (includes reaction 

X y z s C BV 
6.68 .00 .00 12.9 .777E+02 .00 
6.79 .00 .00 12.9 .777E+02 .54 
6.91 .00 .00 12.9 .777E+02 .64 
7.02 .00 .00 12.9 . . 777E+02 .70. 
7.13 .00 .00 13.2 .756E+02 .75 
7.25 .00 .00 14.9 .673E+02 .78 
7.36 .00 .00 17.1 .584E+02 .81 
7.48 .00 .00 19.2 .521E+02 .83 
7.59 .00 .00 20.6 .485E+02 .84 
7.71 .00 .00 21.4 .468E+02 .85 
7.82 .00 .00 21.9 .457E+02 .85 

Cumulative travel time = 10. sec 

END OF MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH 

** End of NEAR-FIELD REGION (NFR) ** 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 

Profile definitions: 
BV = top-hat thickness, measured vertically 

effects, 

BH 
.00 
.27 
.38 
.47 
.54 
.60 
.66 
.71 
.76 
.81 
.85 

BH 
zu 

= 
= 

top-hat half-width, measured horizontally in Y-direction 
upper plume ·boundary (Z-coordinate) 

ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 

if any) 

zu 
.00 
.54 
.64 
.70 
.75 
.78 
.81 
.83 
.84 
.85 
.85 

C = average (bulk) concentrati~n (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C BV BH zu 

7.82 .00 .00 21.9 .457E+02 .85 .85 .85 
8.51 .00 .00 22.6 .443E+02 .79 .95 .79 
9.19 · .00 .00 23.3 .430E+02 .74 1.05 .74 
9.88 .00 .00 23.9 .418E+02 .70 1.14 .70 

10.56 .00 .00 24.5 .408E+02 .67 1.23 .67 
11.25 .00 .00 25.2 .398E+02 .64 1.31 .64 
11·. 93 .00' .. .00 25.8 .388E+02 .61 1.40 .61 
12.62 .00 .00 26.4 .379E+02 .60 1.48 .60 
13.30 .00 .00 27.0 .370E+02 .58 1.55 .58 
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ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
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MAC5-3N.CX1 
13.99 .00 .00 27.7 .362E+02 .57 1.63 .57 .00 
14.68 .00 .00 28.3 .353E+02 .55 1. 70 .55 .00 
15.36 .00 .00 29.0 .345E+02 .54 1. 77 .54 .00 

· 16.05 .00 .00 29.7 .337E+02 .54 1.85 .54 .00 
16.73 .00 .00 30.4 .329E+02 .53 1.92 .53 .00 
17.42 .00 .00 31.1 .321E+02 .52 1.98 · ·. 52 .00 
18.10 .00 .00 31.9 ~313E+02 .52 2.05 .52 .00 
18.79 .00 .00 32.7 .306E+02 .51 2.12 .51 .00 
19.47 .00 .00 33.5 .298E+02 .51 2.18 .51 .00 
20.16 .00 .00 34.4 .291E+02 .51 2.25 .51 .00 
20.84 .00 .00 35.3 .283E+02 .51 2.31 .51 .00 
21.53 .00 .00 36.2 .276E+02 .51 2.37 .51 .00 
22.21 .00 .00 37.2 .269E+02 .51 2.43 .51 .00 
22.90 .00 .00 38.2 .262E+02 .51 2.49 .51 .00 
23.58 .00 .00 39.2 .255E+02 .51 2.55 .51 .00 
24.27 .00 .00 40.3 .248E+02 .51 2.61 .51 .00 
24.95 .00 .00 41.4 .242E+02 .52 2.67 .52 .00 
25.64 .00 .00 42.5 .235E+02 .52 2.73 .52 .00 
26.32 .-00 .00 43.7 .229E+02 .52 2.79 .52 .00 
27.01 .00 .00 44.9 .223E+02 .53 2.84 .53 .00 
27.69 ;00 .00 46.1 .217E+02 .53 2-.90 .53 .00 
28.38 .00 .00 47.4 .211E+02 .53 2.96 .53 .00 
29.06 .00 .00 48.8 .205E+02 .54 3.01 .54 .00 
29.75 .00 .00 50.1 .199E+02 .54 3.07 .54 .00 
30.43 .00 .00 51.6 .194E+02 .55 3.12 .55 .00 
31.12 .00 .00 53.0 .189E+02 .56 3.17 .56 .00 
31.80 .00 .00 54.5 .183E+02 .56 3.23 .56 .00 
32.49 .00 .00 56.1 . 178E+02 .57 3.28 . 57 . .00 
33.17 .00 .00 57.7 .173E+02 .58 3.33 .58 .00 
33.86 .00 -.00 59.3 .169E+0'2 .58 3.39 .58 .00 
34.54 .00 .00 61.0 .164E+02 .59 ~.44 .59 .00 
35.23 .00 .00 62.7 .160E+02 .60 3.49 .60 .00 
35.91 .00 .00 64.5 .155E+02 .61 3.54 .61 .00 
36.60 .00 .00 66.3 .151E+02 .61 3.59 .61 .00 
37.28 .00 .00 68.1 .147E+02 .62 3.64 .62 .00 
37.97 .00 .00 70.1 .143E+02 .63 3.69 .63 .00 
38.65 .00 .00 72.0 .139E+02 .64 3.74 .64 .00 
39.34 .00 .00 74.0 .. 135E+02 .65 3.79 .65 .00 · 
40.02 .00 · .00 76.1 .131E+02 .66 3.84 .66 .00 
40.71 .00 .00 78.2 .128E+02 .67 3.89 .67 .00 
41.40 .00 .00 80.3 .124E+02 .68 3.93 .68 .00 
42.08 .00 .00 82.5 .121E+02 .69 3.98 .69 .00 

Cumulative travel time = ·107. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING . . 

--------------------------------------------------- --------------------------
--------------------· -------------------~-----------------------------------. 
BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
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MAC5-3N.CX1' 

Vertical diffusivity (initial value) = 
Horizontal diffusivity (initial value)= 

Profile d~finitions: 

.117E-01 m"2/s 

.293E-01 m"2/s 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
- or equal to layer depth, _if fully mixed 

BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
measured horizontally in Y-direction 

zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X Y Z S C 

42.08 .00 .B0 82.5 .121E+02 
59.87 .00 .00 123.4 .810E+01 

BV 
.69 
.91 

77.66 .00 .00 181.8 .550E+01 1.21 
95.45 .00 .00 254.5 .393E+01 1.55 

Plume interacts with SURFACE. 

BH 
3.98 
4.53 
5.01 
5.45 

zu 
.69 
.91 

1.21 
1.55 

The passive diffusion plume becomes VERTICALLY FULLY MIXED within this 
prediction.interval. 
113.24 .00 
131.04 .00 
148.83 .00 
166.62 .00 
184.41 .00 
202.20 .00 
219.99 
237.78 
255.57 
273.36 
291.15 
308.95 
326.74 
344.53 
362.32 
380.11 
397.90 
415.69 
433.48 
451. 27 
469.07 
486.86 
504.65 
522.44 
540.23 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

289.3 
308.2 
325.9 
342.8 
358.9 
374.2 
389.0 
403.2 
417.0 
430.3 
443.2 
455.7 
467.9 
479.8 
491.4 
502.8 
513.9 
524.7 
535.4 
545.8 
556.0 
566.1 
575.9 
585.6 

.346E+01 

.325E+01 

.307E+01 

.292E+01 

.279E+01 

.267E+01 

.257E+01 

.248E+01 

.240E+01 

.232E+01 

.226E+01 

.219E+01 

.214E+01 

.208E+01 

.203E+01 

.199E+01 

.195E+01 

.191E+01 

.187E+01 

.183E+01 

.180E+01 

.177E+01 

.174E+01 

.171E+01 

1.64 
1.64 
1.64 
1.64 
-1.64 
1.64 
1.64 
1.64 
1.64 

.1.64 
1.64 
1.64 
1.64 
1.64 
1.64 

·1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 · 
1.64 

.00 595.2 .168E+01 1.64 
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5.86 
6.25 
6.61 
6.95 
7.27 
7.59 
7~88 
8.17 
8.45 
8.72 
8.98 
9.24 
9.48 
9.73 
9.96 

10.19 
10.42 
10.64 
10.85 
11.06 
11.27 
11.47 
11.67 
11.87 
12.06 

1.64 
1.64 
L64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.6.4 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 

-1.64 
1.64 
1.64 
1.64 
1.64 

ZL 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
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MAC5-3N.CX1 
. 558.02 .00 .00 604.6 .165E+01 1.64 12.25 1.64 .00 

575.81 .00 .00 '613.8 .163E+01 1.64 12.44 1.64 .00 
593.60 .00 .00 622.9 .161E+01 1.64 12.63 1.64 .00 
611.39 .00 .00 631.9 .158E+01 1.64 12.81 1.-64 .00 
629.18 .00 .00 640.8 .156E+01 1.64 12.99 1.64 .00 
646.98 .00 .00 649.5 .154E+01 1.64 13.17 1.64 .00 
664.77 .00 .00 658.1 .152E+01 1.64 13.34 1.64 .00 
682.56 .00 .00 666.7 .150E+01 1.64 13.51 1.64 .00 
700.35 .00 .00 675.1 .148E+01 1.64 · 13.68 1.64 .00 
718.14 .00 .00 683.4 .146E+01 1.64 13.85 1.64 .00 
735.93 .00 .00 691.6 .145E+01 1.64 14.02 1.64 .00 
753.72 .00 .00 699.7 .143E+01 1.64 14.18 1.64 .00 
771.51 .00 .00 707.7 .141E+01 1.64 14.34 1.64 .00 
789 .. 30 .00 .00 715.6 .140E+01· 1.64 l4.50 1.64 .00 
807.09 .00 .00 723.4 .138E+01 1.64 14.66 1.64 .00 
824.89 .00 .00 731.2 .137E+01 1.64 14.82 1.64 .00 
842.68 .00 .00 738.8 .135E+01 1.64 14.98 1.64 .00· 
860.47 .00 ;00 746.4 .134E+01 1.64 15.13 . 1.64 .00 
878.26 .00 .00. 753.9 .133E+01 1.64 15.28 1.64 .00 
896.05 .00 .00 761.4 .131E+01 1.64 15.43 1.64 .00 
913.84 .00. .00 768.8 .130E+01 1.64 15.58 1.64 .00 
931.63 .00 .00 776.1 .129E+01 1.64 . 15. 73 1.64 .00 

Cumulative t~avel time= 2621. sec 

-----------------------------------------------------------------------------
Plume Stage 2 (bank attached): . 

X· y z s C BV BH zu ZL 

931.63 15.73 .00 776.1 .129E+01 1.64 31.46 1.64 .00 
933.00 15.73 .00 776.2 .129E+01 1.64 31.47 1.64 .00 
934.37 15.73 .00 776.3 .129E+01 1.64 31.47 1:64 .00 
935.73 15.73 .00 776.5 .129E+01 1.64 31:48 1.64 .00 
937.10 15.73 .00 776.6 .129E+01 1.64 31.48 1.64 .00 
938.47 15.73 .00 776.7 .129E+01 1.64 31.49 1.64 .00 
939.84 15.73 .00 776.9 .129E+01 1.64 31.49 1.64 .00 
941.20 15.73 .00 777.0 .129E+01 1.64 31.50 1.64 .00 
942.57 15.73 .00 777.2 .129E+.01 1.64 31.51 1.64 .00 
943 .. 94 15.73 .00 777.3 .129E+01 1.64 31.51 1.64 .00 
945.31 15.73 .00 777.4 .129E+01 1.64. 31.52 1.64 .00 
946.67 15.73 .00 777.6 .129E+01 1.64 31.52 1.64 .00 
948.04 15.73 .00 777.7 .129E+01 1.64 31.53 1.64 .00 
949.41 15.73 .00 777.9 .129E+01 1.64 31.53 1.64 .00 
950.78 15.73 .00 778.0 .129E+01 1.64 31.54 1.64 .00 
952.14 15.73 .00 778.1 .129E+01 1.64 31.54 1.64 .00 
953.51 15.73 .00 778.3 .128E+01 1.64 31.55 1.64 .00 
954.88 15.73 .00 778.4 .128E+01 1:64 31.56 1.64 .00 
'956: 2.4 15·. 73 :00 , 778.-6 .128E+01 ·1·.64 31.56 1.64 .00 
957.61 15.73 .00 778.7 .128E+01 1.64 31.57 1.64 .00 
958.98 15.73 .00 778.8 .128E+01 1.64 31.57 1.64 .00 
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960.35 15.73 .00 779.0 .128E+01 1.64 31.58 1.64 .00 
961.71 15.73 .00 779.1 .128E+01 1.64 31.58 1.64 .00 
963.08 15.73 .00 779.3 .128E+01 1.64 31.59 1.64 .00 
964.45 15.73 .00 779.4 .128E+01 1.64 31.60 1.64 .00 
965.82 15.73 .00 779.5 .128E+01. 1.64 31.60 1.64 .00 
967.18 15.73 .00 779.7 .128E+01 1.64 31.61 1.64 .00 
968.55 15.73 .00 779.8 .128E+01 1.64 31.61 1.64 .00 
969.92 15.73 .00 779.9 .128E+01 1.64 31.62 1.64 .00 
971.29 15.73 .00· 780.1 .128E+01 1.64 31.62 1.64 .00 
972.65 15.73 .00 . 780.2 .128E+01 1.64 31.63 1.64 .00 
974.02 15.73 .00 780.4 .128E+01 1.64 31.63 1.64 .00 
975.39 15.73 .00 780.5 .128E+01 1.64 31.64 1.64 .00 
976.76 15.73 .00 780.6 .128E+01 1.64 31.65 1.64 .00 
978.12 15.73 .00 780.8 .128E+01 1.64 31.65 1.64 .00 
979.49 · 15.73 .00 780·.9 .128E+01 1.64 31.66 1.64 .00 
980.86 15.73 .00 781.1 .128E+01 1.64 31.66 1.64 .00 
982.22 15.73 .00 781.2 .128E+01 1.64 31.67 1.64 .00 
983.59 15.73 .00 781.3 .128E+01 1.64 31.67 1.64 .00 
984.96 15.73 .00 781.5 .128E+01 1.64 31.68 L6.i:l .00 
986.33 15.73 .00 781.6 .128E+01 1.64 31.69 1.64 .00 
987.69 15.73 .00 781.8 .128E+01 1.64 31.69 1.64 .00 
989.06 15.73 .00 781.9 .128E+01 1.64 31. 70 1.64 .00 
990.43 15.73 .00 782.0 .128E+0.1 1.64 31. 70 1.64 .00 
991.80 15.73 .00 782.2 .128E+01 1.64 31. 71 1.64 .00 
993.16 15 . .73 .00 . 782.3 .128E+01 1.64 31. 71 1.64 .00 

· 994. 53 15.73 .00 782.4 .128E+01 1.64 31. 72 1.64 .00 
995.90 15.73 .00 782.6 .128E+01 1.64 31. 72 1.64 .00 
997.27 15.73 .00 782.7 .128E+01 1.64 31. 73 1.64 .00 
998.63 15.73 .00 782.9 .128E+01 1.64 31.74 1.64 .00 

1000.00 15.73 .00 783.0 .128E+01 1.64 31.74 1.64 .00 
Cumulative travel time = 2814. sec 

Simulation limit based on maximum specified distance = 1000.00 m. 
This is the REGIO~ OF INTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
CORMIXl: Submerged Single Port Discharges End of Prediction File 
11111111111111111111111111111111111111111111111111111111111111111111111111111 
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MACS-3X.CX1 
CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

CORNELL MIXING,ZONE EXPERT SYSTEM 
Subsystem CORMIXl: Subsystem-~ version: 

Submerged Single Port Discharges CORMIX_v.3.20 __ September_1996 
-------------------------- ·--------------------------------------------------

CASE DESCRIPTION 
Site name/label: 
Design case: 
FILE NAME: 
Time of Fortran run: 

· MachABigAMuddyARiver 
CaseA4A_APortA3AMaximumAFlow 
cormix\sim\Mac5-3X .cxl 
11/09/16--09:10:18 

E_NVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS = 113.20 AS. = 186.91 QA 
HA = 1.65 HD = 1.65 
UA = .274 F = .081 USTAR 
uw = 2.000 UWSTAR= .2198E-0:2 
Uniform density environment 
STRCND= U RHOAM = 998.4901 

DISCHARGE PARAMETERS (metric units) · 
BANK = LEFT DISTB = 20.62 
D0 = .102 A0 = .008 H0 
THETA= 15.00 SIGMA= .00 
U.0 = 5.487 Q0 = .044 
RHO0 = 1013.3900· DRHO0 =-.1490E+02 GP0 
C0 = .1000E+04 CUNITS= ppm 
!POLL = 1 KS = .0000E+00 KD 

'FLUX VARIABLES (metric units) 
Q0 = .4448E-01 M0 = .2441E+00 J0 
Associated length scales (meters) 
LQ = .09 LM = 4.30 Lm 

Lmp 

NON-DIMENSIONAL PARAMETERS 
FR0 = 44.99 R = 20.00 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) = NHS 1 
1 Applicable layer depth HS= 1.65 1 
111111111111111111111111111111111111111111 

= 51.27 

= .2766E-01 

= ·.15 

= .4448E-01 
=-.1463E+00 

= .0000E+00 

=-.6509E-02 

= 1.80 
= 99999.00 

ICHREG= 2 

SIGNJ0= 

Lb = 
Lbp = 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
C0 = .1000E+04 CUNITS= ppm 
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MAC5-3X.CX1 
NTOX = 0 
NSTD = 0 
REGMZ = 0 
XINT = 1000.00 XMAX = 1000.00 

X-Y-2 COORDINATE SYSTEM: 
ORIGIN is located at the bottom and below the center of the port: 

20.62 m from the LEFT bank/shore. . 
X-axis points downstream, Y-axis points to left, z-axis ·points upward. 

NSTEP = 50 display intervals per module 

BEGIN MOD101: DISCHARGE MODULE 

COANDA ATTACHMENT immediately following the discharge. 

X 
.00 

Y. 
.00 

z 
.00 

END OF MOD101: DISCHARGE MODULE 

S C 
1.0 .100E+04 

B 
.07 

BE~IN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Bottom-attached jet motion. 

Profile definitions: 
B = Gaussian 1/e (37%) half-width, normal to trajectory 

Half wall jet, attached to bottom. 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, 

X y z s C B 
.00 .00 .00 1.0 .100E+04 .05 

1.02 .00 .00 1.9 .533E+03 .15 
2.06 .00 .00 3.1 .. 319E+03 .24 
3.10 .00 .00 4.4 .229E+03 .31 
4.14 .00 .00 5.6 .179E+03 .38 
5.18 .00 .00· 6.8 .148E+03 .44 
6.22 .00 .00 7.9 .126E+03 .50 
7.26 .00 .00 9.1 .110E+03 .55 
8.31 .00 .00 ·10.2 .982E+02 .61 
9.35 .00 .00 11.3 · .887E+02 .65 

10.39 .00 .00 12.4 .810E+02 .70 
11.43 .00 .00 13.4 .746E+02 .74 

"12:47' · .00 -~·00 14.5 .692E+02 .78 
13.51 .00 .00 15.5 .646E+02 .82 
14.55 .00 .00 16.5 .606E+02 .85 
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15.59 
16.63 
17.67 
18.71 
19.73 
20.77 
21.81 
22.85 
23.89 
24.93 
25.97 
27.01 
28.05 
29.09 
30.13 
31.17 
32.21 
33.25 
34.29 
35.33' 
36.37 
37.41 
38.44 
39.48 
-40.52 
41.56 
42.60 
43.64 
44.68 
45. 72' 
46.76 
47.80 
48.84 
49.88 
50.92 
51.96 

.00 
· .00 
.00 
.00 
.00 
.00 
.00 
.00 

· .00 
.00 
.00 
.00 
.00 
.00. 
.00. 
.00 
.00 
.00 
.00 
:00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.. 00 
.00 
.00 
.00 
.00. 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00. 

.00 

.00 
:00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00· 
.00 
.00 
.00 

Cumulative travel time= 

MAC5-3X.CX1 
17.5 .572E+02 
18.5 .541E+02 
19.5 .514E+02 
20.4 .490E+02 
21.3 .469E+02 
22.3 .449E+02 
23.2 .431E+02 
24.1 .415E+02 
25.0 .400E+02 
25.9 .386E+02 
26.8 .373E+02 
27.7 .361E+02 
28.6 .350E+02 
29.4 .340E+02 
30.3 .330E+02 
31.1 .321E+02 
32.0 .313E+02 
32.8 .305E+02 
33.6 .297E+02 
34.4 .290E+02 
35 .3' • 284E+02 
36.1 .277E+02 
36.9 .271E+02 
37.7 .266E+02 
38.4 .260E+02 
39.2 .255E+02 
40.0 .250E+02 
40.8 .245E+02 
41.5 .241E+02 
42.3 .236E+02· 
43.1 .232E+02 
43.8 .228E+02 
44.6 .224E+02 
45.3 .221E+02 
46.1 .217E+02 
46.8 .214E+02 

88. sec 

.89 

.92 

.95 

.98 
,1.01 
1.04 
1.07 
1.10 
1.12 
1.15 
1.17 
1.20 
1. 22 
1.25 
1.27 
1.29 
1.31 
1.33 
1.35 
1.37 
1.39 
1.41 
1.43 
1.45 
1.47 
1.49 
1.50 
1.52 
1.54 
1.56 
1.57 
1. 59 
1.60 
1.62 
1.64 
1.65 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

BEGIN MOD13'3: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

Control volume inflow: 
X Y Z S C B 

··51:96 .00 ·· ··.00 21-6 :-s - :214E+02 1. 65 

Profile definitions: 
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MAC5-3X.CX1 
BV = layer depth (vertically mixed) 
BH = top-hat half-width, in horizontal plane normal to trajectory 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

X y z s C BV BH zu ZL 
50.31 .00 .00 46.8 .214E+02 .00 .00 .00 .00 
50.64 .00 .00 46.8 .. 214E+02 1.65 .31 1.65 .00 
50.97 .00 .00 46.8 .214E+02 1.65 .43 1.65 .00 
51.30 .00 .00 46.8 .214E+02 1.65 .53 1.65 .00 
51.63 .00 .00 46.8 .214E+02 1.65 .61 1.65 .00 
51.96 .00 .00 46.8 .214E+02 1.65 .69 1.65 .00 
52.29 .00 .00 49.5 .202E+02 1.65 .75 1.65 .00 
52.62 .00 .00 55.6 .180E+02 1.65 .81 1.65 .00 
52.95 .00 .00 61.1 .164E+02 1.65 .87 1.65 .00 
53.28 .00 .00 64.0 .156E+02 1.65 .92 1.65 .00 
53.61 .00 .00 65.5 .. 153E+02 1.65 .97 1.65 .00 

Cumulative travel tfme = 95. sec 

END OF MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 
-----------------------------------------------------------------------------

· BEGIN MOD153: VERTICALLY· MIXED PLUME IN CO-FLOW 

Phase 1: Vertically mixed, Phase 2: Re-stratified 

Phase 1: The plume is VERTICALLY FULLY MIXED over the· entire layer depth. 
This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

Phase 2: The flow has RESTRATIFIED at the beginning of this zone. 

This. flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

END OF MOD153: VERTICALLY MIXED PLUME IN CO-FLOW· 

** End of NEAR-FIELD REGION (NFR) ** 

The initial plume WIDTH values in the next far-field module will be 
CORRECTED by a factor 3.31 to conserve the mass flux in the far-field! 

The correction factor is quite large because of the.small ambient velocity 
relative to the strong mixing characteristics of the discharge! 
This indicates localized RECIRCULATION REGIONS and internal hydraulic JUMPS. 

Flow-appears highly UNSTEADY and prediction results are UNRELIABLE! 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 
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MAC5-3X.CX1 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C BV BH zu ZL 

53.61 .00 ,00 65.5 .. 153E+02 1.65 3.21 1.65 .00 
55.66 .00 .00 67.5 .148E+02 1.55 3.53 1. 55 .00 
57.70 .00 .00 69:4 .144E+02 1.47 3.83 1.47 .00 
59.75 .00 .00 71.2 .140E+02 1.40 4.11 1.40 .00 
61.80 .00 .00 73.1 .137E+02 1.35 4.39 1.35 .00 
63.85 .00 .00 75.0 .133E+02 1.30 4.66 1.30 .00 
65.89 .00 .00 76.9 .130E+02 1.27 4.92 1.27 .00 
67.94 .00 .00 78.8 .127E+02 1.23 5.18 1.23 .00 
69.99 . 00 .00 80.9 .124E+02 1.21 5.43 . 1.21· .00 
72.03 .00 .00 82.9 .121E+02 i.18 5.67 1.18 .00 
74.08 .00 .00 85.0 .118E+02 1.17 5.91 1.17 .00 
76.13 .00 .00 87.3 .115E+02 1.15 6.14 1.15 .00 
78.17 .00 .00 89.5 .112E+02 1.14 6.37 1.14 .00 
80.22 .00 .00 91.9 .109E+02 1.13 6.60 1.13 .00 
82.27 .00 .00 94.4 .106E+02 1.12 6.82 1.12 .00 
84.31 .00 .00 97.0 .103E+02 1.12 7.03 1.12 .00 
86.36 .00 .00 99.6 .100E+02 1.11 7.25 1.11 .00 
88.41 .00 .00 102.4 .977E+01 1.11 7.46 1.11 .00 
90.45 .00 .00 105.3 .950E+01 1.11 7.67 1.11 .00 
92.50 .00 .00 108.3 .924E+01 1.11 7.87 1.11 .00 
94.55 .00 .00 111.4 .898E+01 1.12 8.08 1.12 .00 
96.60 .00 .00 114.6 .873E+01 1.12 8.28 1.12 .00 
98.64 .00 .00 117;9 .848E+01 1.13 8.47 1.13 .00 

100.69 .00 .00 121.4 .824E+01 1.13 8.67 1.13 .00 
102.74 .00 .00 125.0 .800E+01 1.14 8.86 1.14 .00 
104.78 .00 .00 128.7 .777E+01 1.15 9.05 1.15 .00 
106.83 .00 .00 132.6 .754E+01 1.16 9.24 1.16 .. 00 
108.88 .00 .00 136.5 .732E+01 1.17 9.43 1.17 .00 
110.92 .00 .00 140.E> .711E+01 1.18 9.62 1.18 .00 
112.97 .00 .00 144.9 .690E+01 1.20 9.80 1.20 .00 
115.02 .00 .00 149.3 .670E+01 1.21 9.98 1.21 .00 
117.06 .00 .00 153.8 .650E+01 1.23 10.16 1.23 .00 
119.11 .00 .00 158.4 .631E+01 1.24 10.34 1.24 .00 
121.16 · .00 .00 163.2 .613E+01 1.26 10.52 1.26 .00 
·123.20. - · :00. .00 168.2·· .595E+01 "1 :27 10.69 1.27 ., .00 

125.25 .00 .00 173.3 .577E+01 1.29 10.87 1.29 .00 
127.30 .00 .00 178.5 . 560E+01· 1.31 11.04 1.31 .00 
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MAC5-3X.CX1 
129.34 .00 .00 183.9 .544E+01 1.33 11.21 1.33 .00 
131.39 .00 .00 189.4 .528E+01 1.35 11.38 1.35 .00 
133 .44 .00 .00 195.1 .513E+01 1.37 11.55 1.37 .00 
135.49 .00 .00 201.0 .498E+01 1.39 11. 72 1.39 .00 
137.53 .00 .00 206.9 .483E+01 1.41 11.89 1.41 · .00 
139.58 .00 .00 213.1 .469E+01 1.43 12.05 1.43 .00 
141.63 .00 .00 219.4 .456E+01 1.45 12.22 1.45 .00 
143.67 .00 .00 225.9 .443E+01 1.48 12.38 1.48 .00 
145.72 .00 .00 232.5 .430E+01 1.50 12. 54 · 1.50 .00 
147.77 .00 .00 239.3 .418E+01 1.53 12.70 1.53 .00 
149.81 .00 .00- 246.2 .406E+01 1.55 12.86 1.55 .00 
151.86 .00 .00 253.3 .395E+01 1.58 13.02 1.58 .00 
153.91 .00 .00 260.6 .384E+01 1.60 13.18 1.60 .00 
155.95 .00 .00 268.0 .373E+01 1.63 13.34 1.63 .00 

Cumulative travel time = 467. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

Vertical diffusivity (initial value) = 
Horizontal diffusivity (initial value)= 

Profile definitions: 

.914E-02 mA2/s 

. 228E-01 mA2/s. 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
= or equal to layer depth, if fully mixed 

BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
measured horizontally in Y-direction 

ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if ~ny) 

Plume Stage 1 (not-bank attached): 
X y z s C BV BH zu 

155.95 .00 .00 268.0 .373E+01 1.63 13.34 1.63 
172.83 .00 .00 275.2 .363E+01 1.65 13.50 1.65 
189.72 .00 .00 278.5 .359E+01 1.65 13.66 1.65 
206.60 .00 .00 281.8 .355E+01 1.65 13.83 1.65 
223.48 .00 .00 285.0 .351E+01 1 .. 65 13.98 1.65 
240.36 .00 .00 288.2 .347E+01 1.65 14.14 1.65 
257.24 .00 .00 291.4 .343E+01 1.65 14.30 1.65 
274.12 .00 .00 294.5 .340E+01 1.65 14.45 1.65 
291.00 .00 .00 297.6 .336E+01 1.65 14.60 1.65 
307 .88 · .00 ·.00 300.7 .. 333E+01 1.65 14.75 1.65 
324.76 .00 .00 303.7 .329E+01 1.65 14.90 1.65 
341.64 .00 .00 306.7 .326E+01 1.65 15.05 1.65 
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MAC5-3X.CX1 
358.52 .00 .00 309.7 .323E+01 1.65 15.19 ·1.65 .00 
375.41 .00 .00 312.6 .320E+01 1.65 15.34 1.65 .00 
392.29 .00 .00 315.5 .317E+01 1.65 1'5.48 1.65 .00 
409.17 .00 .00 318.4 .314E+01 1.65 15,'62 1.6.S .00 
426.05 .00 .00 321.3 .311E+01 1.65 15.76 1.65 · .00 
442.93 .00 .00 324.1 .309E+01 1.65 15.90 1.65 .00 
459.81 .00 .00 327.0 .306E+01 1.65 16.04 1.65 .00 
476.69 .00 .00 329.7 .303E+01 1.65 16.18 1.65 .00 
493.57 .00 .00 332:5 .301E+01 1.65 16.31 1.65 .00 
510.45 .00 .00 335.3 .298E+01 1.65 16.45 1.65 .00 
527.33 .00 .00 338.0 .296E+01 1.65 16.58 1.65 .00 
544.21 .00 .00 340.7 .294E+01 1.65 16.72 1.65 .00 
561.10 .00 .00 343.4 .291E+01 1.65 16.85 1.65 .00 
577.98 .00 .00 346.0 .289E+01 1.65 16.98 1.65 .00 
594.86 .00 .00 348.7 .287E+01 1.65 17.11 1.65 .00 
611. 74 .00 .00 351.3 .285E+01 1.65 17.24 1.65 .00 
628.62 .00 .00 353.9 .283E+01 1.65 17.36 1.65 .00 
645.50 .00 .00 356.5 .281E+01 1.65 17.49 1.65 .00 
662.38 .00 .00 359.0 .279E+01 1.65 17.61 1.65 .00 
679.26 .00 .00 361.6 .277E+01 1.65· 17.74 1.65 .00 
696.14· .00 .00 364.1 .275E+01 1.65 17.86 1.65 .00 
713.02 .00 .00 366.6 .273E+01 1.65 17.99 1.65 .00 
729.90 .00 .00 369.1 .271E+01 1.65 18.11 1.65 .00 
746.79 .00 .00 371.6 .269E+01 1.65 18.23 1.65 .00 
763.67 .00 .00 374.0 .267E+01 1.65 18.35 1.65 .00 
780.55 .00 .00 376.5 .266E+01 1.65 18.47 1.65 ;00 
797.43 .00 .00 378.9 .264E+01 1.65 18.59 1.65 .00 
814.31 .00 .00 381.3 .262E+01 1.65 18.71 1.65 .00 
831.19 .00 .00 383.7 .261E+01 1.65 18.83 1.65 .00 
848.07 .00 .00 386.1 .259E+01 1.65 18.94 1.65 .00 
864.95 .00 .00 388.5 .257E+01 1.65 19.06 1.65 .00 
881.83 .00 .00 390.8 .256E+01 1.65 19.17 1.65 .00 
898.71 .00 . 00 393.1 . .254E+01 1.65 19.29 1.65 .00 
915.60 .0.0 .00 395.5 .253E+01 1.65 19.40 1.65 .00 
932.48 .00 · .00 397.8 .251E+01 1.65 19.52 1.65 .00 
949.36 .00 .00 400.1 .250E+01 1.65 19.63 1.65 .00 
966.24 .00 .00 402.4 .249E+01 1.65 19.74 1.65 .00 
983.12 .00· .00 404.6 .247E+01 1.65 19.85 1.65 .00 

1000.00 .00 .00 406.9 .246E+01 1.65 19.96 1.65 .00 
Cumulative travel time= 3542. sec 

Simulation limit based on maximum specified distance= 1000.00 m. 
This is the REGION OF INTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
-----------------------------------------------------------------------------
-------------------------------------------------.----------------------------
CORMIXl: Submerged Single Port Discharges End of Prediction File 

Page 7 



R06122
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11111111111111111111111111111111111111111111111111111111111111111111111111111 
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MAC5-4N.CX1 
CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIXl: Subsystem-Nersion: 

Submerged Single Port Discharges CORMIX_v.3.20 __ September_1996 

CASE DESCRIPTION 
Site name/label:_ 
Design case: 
FILE NAME: 
Time of Fortran run:· 

MachABigAMuddyARiver 
CaseA5A_APortA4ANormalAFlow 
cormix\sim\Mac5-4N .cxl 
li/09/16-~09:58:49 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section· 
BS = 56.85 AS = 93.39 QA = 33.02 
HA = 1.64 HD = 1.64 
UA = .354 F = .081 USTAR = .3568E-01 
uw = 2.000 UWSTAR= .2198E-02 
Uniform density environment 
STRCND= U RHOAM = 998.4907 

DISCHARGE PARAMETERS (metric units) · 
BANK = LEFT DISTB = 20.62 
D0 . - .152 A0 = .018 H0 = .15 
THETA = 15.00 SIGMA·= .00 
U0 = 2.665 Q0 = .049 = .4861E-01 
RH00 = 1013.3900 DRH00 =-.1490E+02 GP0 =-.1463E+00 
C0 = .1000E+04 CUNITS= ppm 
!POLL = 1 KS = .0000E+00 KO = .0000E+00 

FLUX VARIABLES (metric units) 
Q0 - .4861E-01 M0 = .1295E+00 J0. =-.7113E-02 
Associated length· scales ·(meters) 
LQ = · .14 LM = 2.56 Lm = 1.02 

Lmp = 99999.00 

NON-DIMENSIONAL PARAMETERS 
FR0 = 17.84 R. = 7.53 

. . 
FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) = NH4 1 
1 Applicable layer depth HS= 1.64 1 
111111111111111111111111111111111111111111 

ICHREG= 2 

SIGNJ0= 

Lb = 
Lbp = 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST·PARAMETE~S 
C0 = .1000E+04 CUNITS= ppm 
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NTOX = 0 
NSTD = 0 
REGMZ = ·0 

MAC5-4N.CX1 

XINT = 1000.00 XMAX = 1000.00 

X-Y-Z COORDINATE SYSTEM: 
ORIGIN is located at the bottom and below the center of the port: 

20.62 m from the LEFT bank/shore. 
X-axis points downstream, Y-axis points to left, Z-axis points upward. 

NSTEP = 50 display intervals per module 

BEGIN MOD101: DISCHARGE MODULE 

X 
.00 

y 

.00 
z 
.15 

~ND OF .MOD101: DISCHARGE MODULE 

S C · B 
1.0 .100E+04 .08 

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Jet/plume transition motion in strong crossflow. 

Zone of flow establishment: THETAE= 14.37' 
LE = .68 XE = .66 YE = .00 

Profile definitions: 
B = Gaussi~n 1/e (37%) half-width, normal to trajectory 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, 

X y z s C B 
.00 .00 .15 1.0 .100E+04 .08 
.66 .00 .32 1.0 .100E+04 .08 
• 77 .00 ,35· 1.0 .958E+03 .09 
.90 .00 .38 1.2 .818E+03 .10 

1.03 .00 .41 ·1.4 .713E+03 .12 
1.16 .00 .44 1.6 .631E+03 .13 
1.29 .00 .46 1.8 .566E+03 .14 
1.41 .00 .49 1.9 .518E+03 .15 
1.54 .00 .51 2.1 .473E+03 .16 
1.67 .00 .53 2.3 .437E+03 .17 
1.80 .00 .55 2.5 .405E+03 .18 
1.93 .00 .56 2.6 .379E+03 .19 
2.07 .00 .58 2.8 .356E+03 .20 
2.19 .00 .59 3.0 .337E+03 .21 
2.32 .00 .61 3.1 .319E+03 .22 
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MAC5-4N.CX1 
2.45 .00 .62 3.3 .304E+03 .23 
2.58 .00 .63 3.4 .290E+03 .23 
2.71 .00 .64 3.6 .278E+03 .24 
2.85 .00 .65 3.8 .267E+03 .25 
2.97 .00 .65 3.9 .257E+03 .25 
3.10 .00 .66 4.0 .248E+03 .26 
3.23 .00 . f,7 4.2 .240E+03 .27 
3.37 .00 .67 4.3 .233E+03 ·. 27 
3.50 .00·· .67 4.4 .226E+03 .28 
3.62 · .00 .68 4.5 .221E+03 .28 
3.75 .00 .68 · 4.7 .215E+03 .29 
3.88 .00 .68 4.8 .210E+03 .29 

Maximum jet height has been reached. 
4.02 .00 .68 4.9 .205E+03 .30 
4.15 .00 .68 5.0 .200E+03 .30 
4.28 .00 .67 5.1 .195E+03 .31 
4.40 .00 .67 5.2 .19lE+03 .31 
4.54 .00 .67 5.4 .186E+03 .32 
4.67 .00 .66 ·5.5 .182E+03 .32 
4.80 .00 .66 5.6 .177E+03 . 33· 
4.93 .00 .65 5.8 .173E+03 .34 
5.06 .00 .64 5.9 .169E+03 .34 
5.19 .00 .63 . 6.1 .165E+03 .35 
5.32 .00 .63 6.2 .161E+03 .35 
5.45 .00 .62 6.4 .157E+03 .3.6 

·5.58 .00 .61 6.6 .153E+03 .36 
5. 71 .00 .60· 6.7 :149E+03 .37 
5.84 .00 .58 6.9 .145E+03 .38 
5.97 .00 .57 · · 7.1 .142E+03 .38 
6.10 .00 .56 7.3 .138E+03 .39 
6.23 .00 .55 7.4 .134E+03 .40 
6.36 .00 .53 7~6 .131E+03 .40 
'6.49 .00 ;52 7.8 .128E+03 .41 
6.62 .00 .51 8.0 .125E+03 .41 
6.75 .00 .49 8.2 .122E+03 .42 
6.88 .00 .47 8.4 .119E+03 .43 
7.01 .00 .46 8.6 .116E+03 .44 
7.14 .00 .44 8.8 .113E+03 .44 

Cumulative travel time = 7. sec 

END.OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH 

Control Volume inflow: 
X y z s C B 

7.14 .00 .44 8.8· .113E+03 .44 
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MAC5-4N.CX1 

Profile definitions: 
BV = top-hat thickness, me?sured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction 

X y z s C BV 
6.70 .00 .00 8.8 .113E+03 .00 
·6.83 .00 .00 8.8 .113E+03 .64 
6.96 .00 .00 8.8 .113E+03 .76 
7.10 .00 .00 8.8 .113E+03 .83 
7.23 .00 .00 9.1 .110E+03 .89 
7.36 .00 .00 "i0.2 .979E+02 .93 
7.49 .00 .00 11.8 .849E+02 .96 
7.63 .00 .00 13.2 .758E+02 .99 
7.76 .00 .00 14.2 .706E+02 1.00 
7.89 .00 .00 14.7 .680E+02 1.01 
8.02 .00 .00 15.0 .665E+02 1.02 

Cumulative travel time = 9. sec 

END OF MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH 

** End of NEAR-FIELD REGION (NFR) ** 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 

Profile definitions: 
BV = top-hat thickness, measured vertically 

effects, 

BH 
.00 
.32 
.45 
.56 
.64 
.72 
.79 
.85 
.91 
.96 

1.02 

BH = top~hat half-width, measured horizontally in Y-direction 
ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydrodynamic average (bulk) dilution 

if any) 

zu 
.00 
.64 
.76 
.83 
.89 
.93 
.96 
.99 

1.00 
1.01 
1.02 

C = average (bulk) concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C BV BH zu 

8.02 .00 .00 15.0 .665E+02 1.0·2 1.02 1.02 
9.56 .00 .00 16.1 .621E+02 .85 1.30 .85 

11.09 .00 .00 17.0 .589E+02 .75 1.56 .75 
12.62 .00 .00 17.8 .563E+02 .68 1.80 .68 
i4.15 .00 .00 18.5 .539E+02 .63 2.02 .63 
15.68 .00 .00 19.3 .518E+02 .60 2.23 .60 
17.22 .00 .00 20.1 .498E+02 .57 2.43 .57 
18.75 .00 .00 ·20.9 .479E+02 .55 2.62 .55 
20.28 .00 .00 21. 7 .460E+02 .53 2.81 .53 
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. ZL 
.00 
.00 
.00 
.00 
.00 
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ZL 
.00 
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.00 
.00 
.00 
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21.81 .00 .00 22.6 .442E+02 .52 2.99 .52 .00 
23.35 .00 .00 23.6 .424E+02 .51 3.16 .. 51 .00 
24.88 .00 .00 24.6 .407E+02 .51 3.33 .51 .00 
26.41 .00 .00 25.7 .390E+02 .50 · 3.50 .50 .00 
27.94 .00 .00 26.8 .373E+02 .50 3.66 .50 .00 
29.47 .00 .00 28.0 .357E+02 .50 3.82 .50 .00 
31.01 .00 .00 29.3 .342E+02 .51 3.97 .51 .00 
32.54 .00 .00 30.6 .326E+02 .51 4.12 .51 .~0 
34.07 .00 .00 32.1 .312E+02 .52 4.27 .52 .00 
35.60 .00 .00 33.6 .298E+02 .52 4.42 .52 .00 
37.l3 .00 .00 35.2 .284E+02 .53 4.57 .53 .00 
38.67 .00 .00 36.9 .271E+02 .54 4.71 .54 .00 
40.20 .00 .00 38.6 .259E+02 .55 4.85 .55 .00 
41.73 .00 .00 40:5 .247E+02 .56 4.99 .56 .00 
43.26 .00 .00 42.4 .236E+02 .57 5.12 .57 .00 
44.80 • 00 .00 44.5 .225E+02 .58 5.26 .58 .00 . 

46.33 .00 .00 46.6 .214E+02 .59 5.39 .59 .00 
47.86 .00 .00 48.9 .205E+02 .61 5.52 .61 .00 
49.39 .00 .00 51.2 .195E+02 .62 5.65 .62 .00 
50.92 .00 .00 53.6 .186E+02 .64 5.78 .64 .00 
52.46 .00 .00 56.2 .178E.+02 .65 5.90 .65 .00 
53.99 .00 .00 58.8 .170E+02 .67 6.03 .67 .00 
55.52 .00 .00 61.5 .163E+02 .69 6.15 .69 .00 
57.05 .00. .00 64.4 .155E+02 .71 6.28 .71 .00 
58.58 .00 .00 67.3 .149E+02 .72 6.40 .72 .00 
60.12 .00 .00 70.4 .142E+02 .74 6.52 .74 .00 
61.65 .00 .00 73.5 .136E+02 .76 6.64 .76 .00 
63.18 .00 .00 76.8 ;130E+02 .78 6.75 .78 .00 
64. 71 .00 .00 80.2 .125E+02 .80 6.87 .80 .00 
66.24 .00 .00 83.6 .120E+02 .82 6.99 .82 .00 
67.78 .00 .00 87.2 .115E+02 .84 7.10 .84 .-00 
69.31 .00 .00 91.0 .110E+02 .87 7.22 .87 .00 
70.84 .00 .00 94.8 .105E+02 .89 7.33 .89 .00 .. 

72.37 .00 .00 98.7 .101E+02 . 91 7.44 .91 .00 
73.91 .00 .00 102.8 .973E+01 .94 7.56 .94 .00 
75.44 .00 .00 107.0 .935E+01 .96 7.67 .96 .00 
76.97 .00 .00 111.3 .899E+01 .98 7 .. 78 .98 .00 
78.50 .00 .00 115.7 .865E+01 1.01 7.89 1.01 .00 
80;03 .00 .00 120.2 .832E+01 1.03 7.99 1.03 .00 
81.57 .00 .00 124.9 .801E+01 1._06 8.10 1.06 .00 
83.10 .00 .00 129.6 .771E+01 1.09 8.21 1.09 .00 
84.63 .00 .00 134.5 .743E+01 1.11 8.32 1.11 .00 

Cumulative travel time = 225. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 
. ' -----------------------------------------------------------------------------

-----------------------------------------------------------------------------
BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
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MAC5-4N.CX1 

Vertical diffusivity (initial value) = 
Horizontal diffusivity (initial value)= 

Profile definitions: 

.117E-01 m"2/s 

.293E-01 m"2/s 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, ·measured vertically 
= or equal to layer depth, if fully mixed 

BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
measured horizontally in Y-direction 

ZW = upper plume boundary (Z-coordinate)· 
ZL = lower plume boundary (Z-coo~dinate) 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X Y Z S C 

84.63 
102.94 

.00 

.00 
.00 134.5 .743E+01 
.00 176.6 ·.566E+01 

Plume interacts with SURFACE. 

BV 
1.11 
1.41 

BH 
8.32 
8.60 · 

zu 
1.11 
1.41 

The passive diffusion plume becomes VERTICALLY FULLY.MIXED within this 
prediction interval . 
121. 24 .00 
139.55 .00 
157.86 .00 
176.17 .00 
194.47 .00 
212.78 .00 
231.09 .00 
249.40 .00 
267. 70 .00 
286.01 .00 

· 304.32 .00 
322.63 .00 
340.93 .00 
359.24 .00 
377.55 .00 
395,.86 .00 
414.16 .00 
432.47 .00 
450.78 .00 

· 469.09 .00 
487. 39 .00 
505. 70 .00 
524.01 .00 
542.32 .00 
560.62 .00 
578.93 
597.24 

.00 

.00 

. 00 

.00 

.00 

.0.0 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 · 

.00 

.00 

.00 

212.0 .472E+01 1.64 
218.3 .458E+01 1.64 
224.5 .445E+01 1.64 
230.5 .434E+01 1.64 
236.3 .423E+01 1.64 
242.0 .413E+01 1.64 
247.5 .404E+01 1.64 
253.0 .395E+01 1.64 
258.3 .387E+01 1.64 
263.5 .380E+01 1.64 
268.6 .372E+01 
273.6 .365E+01 
278.6 .359E+01 
283.4 .353E+01 
288.2 .347E+01 
292.8 .341E+01 
297.5 .336E+01 
302. 0 ·. 331E+01 
306.5 .326E+01 
310.9 .322E+01 
315.2 .317E+01 
319.5 .313E+01 
323.7 .309E+01 
327.9 .305E+01 
332.0 .301E+01 
336.1 .298E+01 
340.1 .294E+01 
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1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 

8.87 
9.13 
9.39 
9.64 
9.89 

10.12 
10.36 
10.58 
10.81 
11.02 
11.24 
11.45 
11.65 
11.86 
12.06 
12.25 
12.44 
12.63 
12.82 
13.01 
13.19 
13.37 
13.54 
13.72 
13.89 
14.06 
14.23 

1.64 
1.64 
.1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 

-1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 

ZL 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
·.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00. 
.00 
.00 
.00 
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615.54 .00 -~0 344.1 .291E+01 1.64 14.40 1.64 .00 
633.85 .00 .00 348.0 .287E+01 1.64 14.56 1.64 .00 
652.16 .00 .00 351.9 .284E+01 1.64 14.72 1.64 .00 
670.47 .00 .00 355.8 .281E+01 1.64 14.88 1.64 .00 
688.77 .00 .00 359.6 .278E+01 1.64 15.04 1.64 .00 
707.08 .00 .00 363.3 .275E+01 1.64 15.20 1.64 .00 
725.39 .00 .00 367.1 .272E+01 1.64 · 15.36 1.64 .00 
743.70 .00 .00 370.7 .270E+01 1.64 15.51 ·1.64 .00 
762.00 ·.00 .00 374.4 .267E+01 1.64 15.66 1.64 .00 
780.31 .00 .00 378.0 .265E+01 · 1.64 15.82 1.64 .00 
798.62 .00 .00 381.6 .262E+01 1.64 15.97 1.64 .00 
816.93 .00 .00 385.1 .260E+01 1.64 16.11 1.64 .00 
835.23 .00 .00 388.7 .257E+01 1.64 16.26 1.64 .00 
853.54 .00 .00 ·392.1 .255E+01 1.64 16.41 1.64 .00 
871.85 .00 .00 395.6 .253E+01 1.64 16.55 1.64 .00 
890.16 .00 .00 399.0 .251E+01 1.64 16.69 1.64 .00 
908.46 .00 .00 402.4 .248E+01 1.64 16.84 1.64 .00 
926.77 .00 .00 · 405.8 .246E+01 1.64 16.98 1.64 .00 
945.08 .00 .00 409.1 .244E+01 1.64 17.12 1.64 .00 
963.38 .00 .00 412.4 .242E+01 1.64 17.26 1.64 .00 
981.69 .00 .00 415.7 .241E+01 1.64 17.39 1.64 .00 

1000.00 .00 .00 419.0 .239E+01 1.64 17.53 1.64 .00 
Cumulative travel time = 2810. sec 

Simulation limit based on maximum specified distance= 1000.00 m. 
This is the REGION OF INTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
. . 

-----------------------------------------------------------------------------
CORMIXl: Submerged Single Port Discharges End of Prediction File 
11111111111111111111111111111111111111111111111111111111111111111111111111111 
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MAC5-4N.CX1 
CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111'111111 

CORNELL MIXING ZONE EXPERT SYSTEM 
£ubsystem CORMIXl: Subsystem--version: 
Submerged Single Port Discharges CORMIX_v.3.20 __ September_1996 

CASE DESCRIPTION 
Site name/label: 
Design case: 
FILE NAME: 
Time of Fortran run: 

MachABigAMuddyARiver 
CaseA5A_APortA4ANormalAFlow 
cormix\sim\Mac5-4N .cxl 
11/09/16--09:58:49 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS = 56.85 AS = 93.39 QA 
HA = 1.64 HD = 1.64 
UA = .354 F =. .081 USTAR 
uw = 2.000 UWSTAR~ .2198E-02 
Uniform density environment . 

. STRCND= U RHOAM =. 998.4907 
'\' 

DISCHARGE PARAMETERS (metric units) 
BANK. = LEFT DISTB = 20.62 
D0 = ·.152 A0 = .018 H0 
THETA= 15.00 SIGMA= .00 
U0 = 2.665 Q0 = .049 
RHO0 = 1013.3900 DRHO0 =-.1490E+02 GP0 
C0 = .1000E+04 CUNITS= ppm 
!POLL = 1 KS = .0000E+00 KD 

FLUX VARIABLES (metric units) 
Q0 = .4861E-01 M0 = .1295E+00 J0 
Associated length scales (meters) 
LQ = .14 LM = 2.56 Lm 

Lmp 

NON-DIMENSIONAL PARAMETERS 
FR0 = 17.84 R = 7.53 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) = NH4 1 
1 Applicable layer depth HS=· 1.64 1 
111111111111111111111111111111111111111111 

= 33.02 

= .3568E-01 

= .15 

= .4861E-01 
=-.1463E+00 

= .0000E+00 

=-.7113E-02 

= 1.02 
= 99999.00 

ICHREG= 

SIGNJ0= 

Lb = 
Lbp = 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
C0 = .1000E+04 CUNITS= ppm 
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NTOX = 0 
NSTD = 0 
REGMZ = 0 

MAC5-4N.CX1 

XINT = i000.00 XMAX = 1000.00 

X-Y-2 COORDINATE SYSTEM: 
ORIGIN is located at the bottom and below the center of the port: 

20.62 m from the LEFT bank/shore. 
X-axis points downstream, .Y-axis points to left, Z-axis points upward. 

NSTEP = 50 display intervals per module 

BEGIN MOD101: DISCHARGE MODULE 

X 
.00 

y 

.00 
z 
.15 

END OF MOD101: ·DISCHARGE MODULE 

S C 
1.0 .100E+04 

B 
.08 

--------------------.-------------------------------------------- .· -----------

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Jet/plume transition motion in strong crossflow. 

Zone of flow establishment: THETAE= 
.66 YE = 

14.37. SIGMAE= 
LE = . . 68 'XE = .00 ZE = 

Profile definitions: 
B = Gaussian 1/e (37%} half-width, normal to trajectory 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

X y z s C B 
.00 .00 .15 1.0 .100E+04 · .08 
.66 .00 .32 1.0 .100E+04 .08 
.77 .00 .35 1.0 .958E+03 .09 
.90 .00 .38 1.2 .818E+03 .10 

1.03 .00 .41 1.4 .713E+03 .12 
1.16 .00 .44 1.6 .631E+03 .13 
1.29 .00 .46 1..8 .566E+03 .14 
1.41 .00 .49 1.9 .518E+03 .15 
1.54 .00 .51 2.1 .473E+03. .16 
1.67 .00 .53 2.3 .437E+03 .· .17 
1.80 .00 .55 2.5 .405E+03 .18 
1.93 .00 .56 2.6 .379E+03 .19 
2.07 .00 .58 2.8 .356E+03 .20 
2.19 .00 .59 3.0 .337E+03 .21 
2.32 .00 .61 3.1 .319E+03 .22 
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2.45 .00 .62 3.3 .304E+03 · .23 
2.58 .00 .63 3.4 .290E+03 .23 
2.71 .00 .64 3.6 .278E+03 .. 24 
2.85 .00 .65 3.8 .-267-E+03 .25 
2.97 .00 .65 3.9 .257E+03 .25 
3.10 .00 .66 4.0 .248E+03 .26 
3.23 .00 .67 4.2 .240E+03 .27 
3.37 .00 .67 4.3 .233E+03 .27 
3.'50 .00 .67· 4.4 .226E+03 .28 
3.62 .00 .68 4.5 .221E+03 .28 
3.75 .00 .68 4.7 .215E+03 .29 
3.88 .00 .68 4.8 .210E+03 .29 

Maximum jet height has been reached. 
4.02 .00 .68 ·4.9 .205E+03 .30 
4.15 .00 .68 5.0 .. 200E+03 .30 
4.28 .00 .67 5.1 .195E+03 .31 
4.40· .00 .67 5.2 .191E+03 .31 
4.54 .00 .67 5.4 .186E+03 .32 
4.67 .00 .66 5.5 .182E+03 .32 
4.80 .00 .66 5.6 .177E+03 .33 
4.93. .00 .65 5.8 .173E+03 .34 
5.06 .00 .64 5.9 .169E+03 .34 
5.19 .00 .63' .6.1 .165E+03 .35 
5.32 .00 .63 6.2 .161E+03 .35 
5.45 .00 .62 6.4 .157E+03 .36 
5.58 .00 .61 6.6 .153E+03 .36 
5.71 .00 .60 6.7 .149E+03 .37 
5.84 .00 .58 6.9 .145E+03 .38 
5.97 .00 .57 7.1 .142E+03 .38 
6.10 .00 .56 7.3 .138E+03 .39 
6.23 .00 .55 7.4 .134E+03 .40 
6.36 .00 .53 7.6 .131E+03 .40 
6.49 .00 .52 7.8 .128E+03 .41 
6.62 .00 .51 8.0 .125E+03 .41 
6.75 .00 .49 8.2 .122E+03 .42 
6.88 .00 .47 8.4 .119E+03 .43 
7.01 .00 .46 8.6 .116E+03 .44 
7.14 .00 .44 8.8 .113E+03 .44 

Cumulative travel time = 7. sec 

END OF CORJET (MOD110): _JET /PLUME NEAR-FIELD MIXING REGION. 
------------------------------------------------------------------.-----------
-----------------------------------------------------------------------------
BEGIN MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH 

Control volume inflow: 
X y z s C B 

7.14 .00 .44 8.8 .113E+03 .44 
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MAC5-4N.CX1 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
zu = upper plume boundary (Z-coordinate) 
ZL =·lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction 

X y z s C BV 
6.70 .00 .00 8.8 .113E+03 .00 
6.83 .00 .00 8.8 .113E+03 .64 
6.96 .00 .00 8.8 .113E+03 .76 
7.10 .00 .00 8.8 .113E+03 .. 83 
7.23 .00 .00 9.1 .110E+03 .89 
7.36 .00 .00 10.2 .979E+02 .93 
7.49 .00 .00 11.8 .·849E+02 .96 
7.63 .00 .00 13.2 .758E+02 .99 
7.76 .00 .00 14.2 .706E+02 1.00 
7.89 .00 .00 14.7 .680E+02 L01 
8.02 .00 .00 15.0 .665E+02 1.02 

Cumulative travel time = 9. sec 

END OF MOD131: LAYER BOUNDARY/TERMINAL LAYER APPROACH 

** End of NEAR-FIELD REGION (NFR) ** 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 

Profile definitions: 
BV = top-hat thickness, measured vertically 

effects, 

·BH 
.00 
.32 
.45 
.56 
.64 
.72 
.79 
.85 
.91 
.96 

1.02 

BH = top-hat half-width, measured horizontally in Y-direction 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, 

Plume Stage 1 (not bank attached): 
X y z s .. C BV BH 

8.02 .00 .00 15.0 .665E+02 1.02 1.02 
9.56 .00 .00 16.1 .621E+02 .. 85 1.30 

11.09 .00 .00 17.0 .589E+02 .75 1.56 
12.62 .00 .00 17.8 .563E+02 .68 1.80 
14.15 .00 .00 18.5 .539E+02 .63 2.02 
15.68 .00 .00 19.3 .518E+02 .60 2.23 
17.22 .00 .00 20.1 .498E+02 .57 2.43 
18.75 .00 .00 20.9 .479E+02 .55 2.62 
20.28 .00 .00 21. 7 .460E+02 .53 2.81 
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• 

if any) 

zu ZL 
.00 .00 
.64 .00 
.76 .00 
.83 .00 
.89 .00 
.93 .00 
.96 .00 
.99 .00 

1.00 .00 
1.01 .00 
1.02 .00 

if any) 

. zu ZL 
1.02 .00 

.85 .00 

.75 .00 

.68 .00 

.63 .00 

.60 .00 

.57 .00 

.55 .00 

.53 .00 

- --·- __J 
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MAC5-4N.CX1 
21.81 .00 .00 22.6 .442E+02 .52 2 .. 99 · .52 .00 
23.35 .00 .00 23.6 .424E+02 .51 3.16 .51 .00 
24.88 ~00 .00 24.6 .407E+02 .51 3.33 .51 .00 
26.41 .. 00 .00 25.7 .390E+02 .50 3.50 .50 .00 
27.94 .00 .00 26.8 .373E+02 .50 3.66 .50 .00 
29.47 .00 .00 28.0 .357E+02 .50 3.82 .50 .00 
31.01 .00 .00 29.3 .342E+02 .51 -3.97 .51 .00 
32.54 .00 .00 30.6 .326E+02 .51 4.12 .51 .00 
34.07 .00 .00 32.1 .312E+02 .52 4.27 .. 52 .00 
35.60 .00 .00 33.6 .298E+02 .52 4.42 .52 .00 
37.13 .00 .00 35.2 .284E+02 .53 4.57 .53 .00 
38.67 .00 .00 36.9 .271E+02 .-54 4.71 .54 .00 
40.20 .00 .00 38.6 .259E+02 .55 4.85 .55 .00 
41. 73 .00 .00 40.5 .247E+02 .~6 4.99 .56 .00 
43.26 .00 .00 42.4 .236E+02 .57 5.12 . 57 .00 
44.80 .00 .00 44.5 .225E+02 .58 5.26 .58 .00 
46.33 .00 .00 46.6 .214E+02 .59 5.39 .59 .00 
47.86 .00 .00 48.9 .205E+02' .61 5.52 .61 .00 
49.39 .00 .00 51.2 .195E+02 .62 5.65 .62 .00 
50.92 ._00 .00 53.6 .186E+02 .64 5.78 .64 .00 
52.46 .00 .00 56.2 .178E+02 .65 5.90 .65 .00 
53.99 .00 .00 58.8 .170E+02 .67 6.03 .67 .00 
55.52 .00 .00 61.5 .163E+02 .69 6.15 .69 .00 
57.05 .00 .00 64.4 .155E+02 .71 6.28 .71 .00 
58.58 .00 .00 67.3 .149E+02 .72 6.40 • 72 .00" 
60.12 .00 .00 70.4 .142E+02 .74 6.52 .74 .00 · 
61.65 .00 .00 73.5 .136E+02 .76 6.64 .76 .00 
63.18 .00 .00 76.8 .130E+02 .78 6.75 .78 .00 
64. 71 .00 .00 80.2 .125E+02 .80 6.87 .80 .00 
66.24 .00 .00 83.6 .120E+02 .82 6.99 .82 .00 
67.78 .00 .00 87.2 .115E+02 .84 7.10 .84 .00 
69.31 .00 .00 91.0 .110E+02 .87 7.22 .87 .00 
70.84 .00 .00 94.8 .i05E+02 .89 7.33 .89 .00 
72.37 .00 .00 98.7 .101E+02 .91 7.44 .·91 .00 
73.91 .00 .00 102.8 .973E+01 .94 7.56 .94 .00 
75.44 .00 .00 107.0 .935E+01 .96 7.67 .96 .00 

·76.97 .00 .00 111.3 .899E+01 .98 7.78 .98 .00 
78.50 .00 .00 115. 7 .865E+01 1.01 7.89 1.01 .. 00 
80.03 .00 .00 120.2 .832E+01 1.03 7.99 1.03 .00 
81.57 .00 .00 124.9 .801E+01 1.06 8.10 1.06 .00 
83.10 .00 .00 129.6 .771E+01 1.09 8.21 1.09 .00 
84.63 .00 .00 134.5 .743E+01 1.11 8.32 1.11 .00 

Cumulative travel time = 225. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
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MAC5-4N.CX1 

Vertical diffusivity (initial value) = 
Horizontal diffusivity (initial value)= 

Profile definitions: 

.117E-01 mA2/s 

.293E-01 mA2/s 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
= or equal to layer depth, if fully mixed 

BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
measured horizontally in· Y-direction 

ZU = upper plume- boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X Y Z S C BV 

84.63 .00 .00 134.5 .743E+01 1.11 
· 102.94 .00 .00 176.6 .566E+01 1.41. 

Plume interacts with SURFACE. 

BH 
8.32 
8.60 

zu 
1.11 
1.41 

The passive diffusion plume becomes VERTICALLY FULLY MIXED within this 
.prediction interval. 

121.24 .00 
139.55 .00 
157.86 .00 
176.17 
194.47 
212.78 
231.09 
249.40 
267.70 
286.01 
304.32 
322.63 
340.93 
359.24 
377.55 
395.86 
414.16 
432.47 
450.78 
469.09 
487.39 
505.70 
524.01 
542.32 
560.62 
578.93 
597.24 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00. 

.. 00-

.00 

.00 · 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

212.0 
218.3 
224.5 
230.5 
236.3 
242.0 
247.5 
253.0 
258.3 
263.5 
268.6 
273.6 
278.6 
283.4 
288.2 
292.8 
297.5 
302.0 
306.5 
310.9 
315.2 
319.5 
323.7 
327.9 
332.0 
336.1 
340.1 

.472E+01 

.458E+01 

.445E+01 

.434E+01 

.423E+01 

.413E+01 

.404E+01 

.395E+01 

.387E+01 

.380E+01 

.372E+01 

.365E+01 

.359E+01 

.353E+01 

.347E+01 

.341E+01 

.336E+01 

.331E+01 

.326E+01 

.322Et01 

.317E+01 

.313E+01 

.309E+01 

.305E+01 

.301E+01 

.298E+01 

.294E+01 
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1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 

.1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1;64 

8.87 
9.13 
9.39 
9.64 
9.89 

10.12 
10.36 
10.58 
10.81 
11.02 
11.24 
11.45 
11.65 
11.86 
12.06 
12.25 
12.44 
12.63 
12.82 
13.01 
13.19 
13.37 
13.54 
13. 72 
13.89 
14.06 
14.23 

1.64 
1 .. 64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 

ZL 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00· 

.00 

.00 

.00 

.00 

.00 

.00 
·.00 
.00 
.00 
.00 
.00 · 
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615.54 .00 .00 344.1 .291E+01 1.64 14.40 1.64 .00 
633.85 .00 .00 348.0 .287E+01 1.64 14.56 1.64 .00 
652.16 .00 .00 351.9 .284E+01 1.64 14.72 1.64 .00 · 
670.47 .00 .00 355.8 .281E+01 1.64 14.88 1.64 .00 
688. 77. .00 .00 359.6 .278E+01 1.64 15.04 1.64 .00 
707.08 .00 .00 363.3 .275E+01 1.64 15.20 1.64 .00 
725.39 .00 .00 367.1 .272E+01 1.64 15.36 1.64 .00 
743.70 .00 .00 370.7 .270E+01 1·.64 15.51 1.64 .00 
762.00 .00 · .00 374.4 .267E+01 1.64 15.66 1.64 .00 
780.31 .00 .00 378.0 .265E+01 1.64 15.82 1.64 .00 
798.62 .00 .00 381.6 .262E+01 1.64 15.97 1.64 .00 
816.93 .00 .00 385.1 .260E+01 1.64 16.11 1.64 .00 
835.23 .00 .00 388.7 .257E+01 1.64 16.26 1.64 .00 
853.54 .00 .00 392.1 .255E+01 ·1.64 16.41 1.64 .00 
871.85 .00 .00 395.6· .253E+01 1.64 16.55 1.64 .00 
890.16 . 00 .00 399.0 .251E+01 1.64 16.69 1.64 .~0 . 
908.46 .00 .00 402.4 .248E+01 1.64 16.84 ·1.64 .00 
926.77 .00 .00 405.8 .246E+01 1.64 16.98 1.64 .00 
·945.08 .00 .00 409.1 .244E+01 1.64 17.12 1.64 .00 
963.38 .00 .00 412.4 .242E+01 1.64 17.26 1.64 .00 
981.69 .00 .00 415.7 .241E+01 1.64 17.39 1.64 .00 

1000.00 .00 .00 419.0 .239E+01 1.64 17.53 1.64 .00 
Cumulative travel time= 2810. sec 

' 

Simulation limit based on maximum specified distance = 1000.00 m. 
This is the REGION OF iNTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
------------------------------------------------------------· ----------------
-----------------------------------------------------------------------------
CORMIXl: Submerged Single Port Discharges End of Prediction File 
11111111111111111111111111111111111111111111111111111111111111111111111111111 
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MACS-SN.CXl 
CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111. 

CORNELL. MIXING ZONE EXPERT SYSTEM 
. -Subsystem CORMIXl: Subsystem-Nersion: 

Submerged ~ingle Port Discharges CORMIX_v.3.20 __ September_1996 

CASE DESCRIPTION 
Site name/label: 
Design case: 
FILE NAME: 
Time of Fortran run: 

MachABigAMuddyARiver 
CaseASA_APortASANormalAFlow 
cormix\sim\MacS-SN .cxl 
11/09/16--10:22:52 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS = 56.85 AS = 93.39 QA = 33.02 ICHREG= 2 

1.64 HD = 1.64 HA· = 
UA = .354 F . · = .081 USTAR = .3568E-01 
uw =· 2.000 UWSTAR= .2198E~02 
Uniform density environment 
STRCND= U RHOAM = 998.4907 

' DISCHARGE PARAMETERS (metric units) 
· BANK = LEFT DISTB = 27.42 

D0 = .203 A0 = .032 H0 
THETA= 15.00 SIGMA= .00 

= 2.866 Q0 = .093 U0 
RH00 
C0 
!POLL 

= 1013.3900 DRHO0 =-.1490E+02 GP0 
= .1000E+04 CUNITS= ppm 
= 1 KS = -.0000E+00 KD 

FLUX VARIABLES (metric units) 
Q0 = .9294E-01 M0 
Associated length scales 
LQ = .18 LM 

NON-DIMENSIONAL PARAMETERS 

= .2664E+00 J0 
(meters) 
= 3.18 Lm 

Lmp 

"FR0 = 16.62 R = 8.10 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl) = NHS 1 
1 Applicable laye~ depth HS= 1.64 1 

. 111111111111111111111111111111111111111111 

= .15 

= .9294E-01 
=-.1463E+00 

= .0000E+00 

=-.1360E-01 SIGNJ0= -1.0 

= 1.46 Lb = .31 
= 99999.00 Lbp = 99999.00 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
C0 = .1000E+04 CUNITS= ppm 
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NTOX = 0 
NSTD = 0 
REGMZ = 0 

MAC5-5N.CX1 

XINT = 1000.00 XMAX = 1000.00 

X-Y-2 COORDINATE SYSTEM: 
ORIGIN ~s located at the bottom and below the center of the port: 

27.4i m from the LEFT bank/shore. 
X-axis points downstream, Y-axis points to left, 2-axis points upward. 

NSTEP = 50 display-intervals per module 

BEGIN MOD101: DISCHARGE MODULE 

COANDA ATTACHMENT immediately following the discharge. 

X 
.00 

y 

.00 
z 
.00 

END OF MOD101: DISCHARGE MODULE. 

S C 
1.0 .100E+04 

B 
.14 

BEGIN CORJET (MOD110}: JET/PLUME NEAR-FIELD MIXING REGION 

Bottom-attached jet motion. 

Profile definitions: 
B = Gaussian 1/e (37%} half-width, normal to trajectory 

Half wall jet, attached to· bottom. 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, 

X. y z S. C B 
.00 .00 .00 1.0 .100E+04 .10 

1.39 .00 .00 1.4 .705E+03 .22 
2.77 .00 .00 2.2 .456E+03 .31 
4.17 .00 .00 3.0 .339E+03 .39 
5.56 .00 .00 3.7 .272E+03 .46 
6.96 .00 .00 4.4 .228E+03 .52 
8.35 .00 .00 5.1 .197E+03 .58 
9.75 .00 .00 5.7 .174E+03 .63 

1°1.14 .00 .00 6.4 .157E.+03 .68 
12.54 .00 .00 7.0 .142E+03 .72 
13.92 .00 .00 7.6 .131E+03 • 77 
15.33 .00 .00 8.2 .121E+03 .81 
16.71 .00 .00 8.8 .113E+03 .84 
18.11 .00 .00 9.4 .106E+03 .88 
19.50 .00 .00 10.0 .100E+03 .91 
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MAC5-5N.CX1 
20.90 .00 .00 10.6 .947E+02 .95 
22.29 .00 .00 11.1 .900E+02 .98 
23.67 .00 .00 11. 7 .858E+02 1.01 
25.08 .00 .00 12.2 .820E+02 1.03 
26.46 ·.00 .00 12.7 .785E+02 1.06 
27.86 .00 .00 13.3 .754E+02 1.09 
29.25 .00 .00 13.8 .726E+02 1.11 
30.65 .00 .00 14.3 .700E+02 1.14 
32.04 .00 .00 14.8· .676E+02 1.16 
33.44 .00 .00 15.3 .654E+02 1.19 
34.83 .00 .00 15.8 .634E+02 1.21 
36.23 .00 .00 16.3 .615E+02 1.23 
37.61 .00 .00 16.7 .597E+02 1.25 
39.01 .00 .00 17.2 .580E+02 1.27 
40.40 .00 .00 17.7 .565E+02 1.29 
41.80 .00 .00 · 18.2 .550E+02 1.31 
43.19 .00 .00 18.6 .537E+02 1.33 
44.59 .00 .00 19.1 .524E+02 1.35 
45.98 .00 .00 19.5 .512E+02 1.37 
47.36 .00 .00 20.0 .500E+02 1.39 
48.76 .00 .00 20.4 .489E+02 1.41 
50.15 .00 .00 20.9 .479E+02 1.43 
51.55 .00 .00 21.3 .469E+02 1.44 
52.94 .00 .00 21.8 .460E+02 1.46 
54.34 .00 .00 22.2 .451E+02 1.48 
55.73 .00 .00 22.6 .442E+02 1.49 
57.13 .00 .00 23.1 .434E+02 1.51 
58.51 .00 .00 23.5 .426E+02 1.52 
59.92 .00 .00 23.9 .418E+02 1.54 
61.30 .00 .00 24.3 .411E+02 1.56 
62.70 .00 .00 24.7 .404E+02 1.57 
64.09 .00 .00 25.1 .398E+02 1.59 
65.:4,9 .00 .00. 25.6 .391E+02 1.60 
66.88 .00 .00 26.0 .385E+02 1.61 
68.28 .00 .00 26.4 ·. 379E+02 1.63 
69.67 .00 .00 26.8 .374E+02 1.64 

Cumulative travel time= 111. sec 

END OF CORJET (MOP110): JET/PLUME NEAR-FIELD MIXING REGION 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

Control volume inflow: 
X y z s C B 

"69:67 .. :00 . . ;00 26.8 .374E+02 1.64 

Profile definitions: 
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MAC5-5N.CX1 
BV = layer depth (vertically mixed) 
BH = top-~at half-width, -in horizontal plane normal to trajectory 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

X .Y z s C BV BH zu ZL 
-68.02 .00 .00 26.8 .374E+02 .00 .00 .00 .00 
68.35 .00 .00 26.8 .374E+02 1.64 · .29 1_.64 .00 
68.68 .00 .00 26.8 .374E+02 1.64 .42 1.64 .00 
69.01 .00 .00 26.8 .374E+02 1.64 .51 1.64 .00 
69.34 .00 .00 26.8 .374E+02 1.64 .59 1.64 .00 
69.67 .00 .00 26.8 .374E+02 1.64 .66 1.64 .00 
69.99 .00 .00 28.3 .353E+02 1.64 .72 1.64 .00 
70·.32 .00 .00 31.8 .314E+02 1.64 .78 1.64 .00 
70.65 .00 .00 34.9 .-286E+02 1.64 .83 1.64 .00 
70.98 ~00 .00 36.6 .. 273E+02 1.64 .88 1.64 .00 
71.31 .00 .00 37.5 .267E+02 1.64 .93 1.64 .00 

Cumulative travel time = 117. sec 

END OF MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

BEGIN MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

Phase 1: Vertically mixed, Phase 2: Re-stratified 

Phase 1: The plume is VERTICALLY FULLY MIXED over,the entire layer depth. 
This flow re_gion is INSIGNIFICANT in spatial extent and _will be by-passed. 

Phase 2: The flow has RESTRATIFIED at the beginning of this zone. 

This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

END OF MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

** End of NEAR-FIELD REGION (NFR) ** 

The· initial plume WIDTH values in the next far-field module will be 
CORRECTED by a factor 3.22 to conserve the mass .flux in the far-field! 

The correction factor is quite large because of the small ambient velocity 
relative to the strong mixing characteristics of the discharge! 
This indicates localized RECIRCULATION REGIONS and internal hydraulic JUMPS. 

Flow appears· ·highly UNSTEADY and prediction results are UNRELIABLE! 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 
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. , 

MAC5-5N.CX1 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hy~rodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C BV BH zu ZL 

71.31 .00 .00 37.5 .267E+02 1.64 i.99 1.64 .00 
73.39 .00 .00 38.7 .258E+02 1.53 3.31 1. 53 .00· 
75.47 .00 .00 39.9 .251E+02 1.44 3.62 1.44 .00 
77.55 .00 .00 41.0 .244E+02 1.37 3.92 1.37 .00 
79.62 .00 .00 42.1 .237E+02 1.31 4.20 1.31 .00 
81.70 .00 .00 43.3 .231E+02 1.27 4.48 1.27 .00 
83.78 .00 .00 44.4 .225E+02 1.23 4.74 1.23 .00 
85.86 .00 .00 45.6 .219E+02 1.19 5.00 1 .. 19 .00 
87.94 .00 .00 46.8 .214E+02 1.17 5.26 1.17 .00 
90.02 .00 · .00 48.1 .208E+02 l,.14 5.50 1.14 .00 
92.10 .00 .00 ·49.4 .203E+02 1.13 5.74 1.13 .00 
94.18 .00 .00 50.7 .197E+02 1.11 5.98 1.11 .00 
96.25 .00 .00 52.1 .192E.+02 1.10 6.21 1.10 .00 
98.33 .00 .00 53.6 .187E+02 1.09 6.44 1.09 .00 

100.41 .00· .00 55.1 .182E+02 1.08 6.66' 1.08 .00 
102.49 .00 .00 56.6 .177E+02 1.08 6.88 1.08 .00 
104.57 .00 .00 58.3 .172E+02 1.08 7.10 1.08 .00 
106.65 .00 .00 60.0 .. 167E+02 1.07 7.31 1.07 .. 00 
108.73 .00 .00 61.8 .162E+02 1.08 7.53 1.08 .00 
110.81 .00 .00 63.6 .157E+02 1.08 7.73 1.08 .00 
112.89' .00 .00 65.5 .153E+02 1.08 7.94 1.08 .00 
114.96 .00 .00 67.5 .148E+02 1.09 8.14 1.09 .00 
117 .04 .00 .00 69.6 .144E+02 1.09 8.34 1-.09 .00 
119.12 .00 .00 71.8 .139E+02 1.10 8.54 1.10 .00 
121.20 .00 .00 74.0 .135E+02 1.11 8,73 1.11 .00 
123.28 .00 .00 76.3 .131E+02 · -1.12 8.92 1.12 .00 
125.36 .00 .00 78.7 .127E+02 1.13 9.11 1.13 .00 
127.44 .00 .00 81'.2 .123E+02 1.14 9.30 1.14 .00 
129.52 .00 .00 83.7 .119E+02 1.16 9.49 1.16 .00 
131.59 .00 .00 86.4 .116E+02 1.17 9.67 1.17 .00 
133.67 .00 .00 89.1 .112E+02 1.18 9.86 1.18 .00 
135.75 .00 .00 92.0 .109E+02 1.20 10.04 1.20 .00 
137.83 .00 .00 94.9 .105E+02 1.22 10.22 1.22 .00 
139.91 .00 .00 97.9 .102E+02 1.23 10.40 1.23 .00 
141.99 :·00 :00 101.0 ·. 990E+01 1.25 10.57 1.25 .00 
144.07 .00 .00 104.2 .960E+01 1.27 i0.75 1.27 .00 
146.15 .00 .00 107.5 .930E+01 1.29 10.92 1.29 .00 
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148.23 
150.30 
152.38 
154.46 
156.54 
158.62 
160.70 
162.78 
164.86 
166.93 
169.01 
171.09 
173.17 
175.25 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
·.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 
.. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

Cumulative travel time= 

110.9 
114.3 
117.9 
121.6 
125.4 
129.3 
133.2 
137.3 
141.5 
145.8 
150.2 
154.7 
159.3 
164.0 

MAC5-5N.CX1 
.902E+01 1.31 
.875E+01 1.33 
.848E+01 1.35 
.822E+01 1.37 
.798E+01 1.40 
. 774E+01 1.42 
.751E+01 1.44 
. 728E+01 1.47 
.707E+01 1.49 
.686E+01 1.52 
.666E+01 1.54 
. 647E+01 1. 57 
.628E+01 1.60 
.610E+01 1.62 

410. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 

11.10 
11.27 
11.44 
11.61 
11.77 
11.94 
12.10 
12.27 
12.43 
12.59 
12.75 
12.91 
13.07 
13.23 

1.31 
1.33 
1.35 
1.37 
1.40 
1.42 
-1.44 
1.47 
1.49 
1.52 
1.54 
1.57 
1.60 
1.62 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

----------------------------------------------------------------------------. 
BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

Vertical diffusivity (initial value) = 
Horizontal diffusivity (initial value)= 

Profile definitions: 

.117E-01 m"2/s 

.293E-01 m"2/s 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically· 
= or equal to layer depth, if fully mixed 

BH = Gaussian s.d.*sqrt(pi/2) (46%) half-width, 
measured horizontally in Y-direction 

ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

Plume Stage 1 
X 

175.25 
191. 74 
208.24 
224.73 
241.23 
257.72 
274.22 
290.71 
307.21 
323.70 
340.20 
356.69 

(not bank attached): 
Y Z S C 
.00 .00 164.0 .610E+01 
.00 .00 167.9 .596E+01 
.00 .00 169.9 .589E+01 
.00 .00 171.g .582E+01 
.00 .00 173.8 .575E+01 
.00 .00 175.7 .569E+01 
.00 .00 177.6 .563E+01 
.00 .00 179.5 .557E+01 
.00 .00 181.4 .551E+~l 
.00 .00 183.2 .546E+01 
.00 .00 185.1 .540E+01· 
.00 .00 186.9 .535E+01 
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BV 
1.62 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 

BH 
13.23 
13.39 
13.55 
13. 71 
13.86 
14.02 
.14.17 
14.32 
14.47 
14.62 
14.76 
14.91 

zu 
1.62 
1.64 
1.64 
1.64 
1.64 
1.64 
1.64 · 
1.64 
1.64 
1.64 
1.64 
1.64 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 



R06143

MAC5-5N.CX1 
373.19 .00 .00 188.7 ·. 530E+·01 1.64 15.05 1.64 .00 
389.68 .00 .00 190.4 .525E+01 1.64 15.19 1.64 .00 
406.18 .00 .00 192.2 .520E+01 1.64 15.33 1.64 .00 
422.67 .00 .00 · 19.3 .. 9. · .516E+01 1.64 15.47 1.64 .00 
439.17 .00 .00 195.7 .511E+01 1.64 15.61 1.64 .00 
455.66 .00 .00 197.4 .507E+01 1.64 15.74 1.64 .00 
472.16 .00 .00 199.1 .502E+01 1.64 15.88 L64 .00 
488.65 .00 .00 200.8 .498E+01 1.64 16.01 1.64 .00 
505.15 .00 .00 202.4 .494E+01 1.64 · 16.15 1.64 .00 
521.64 .00 .00 204.1 .490E+01 1.64 16.28 1.64 .00 
538.14 .00 .00 205.7 .486E+01 1.64 16.41 1.64 .00 
554 .. 63 .00 .00 207.4 .482E+01 1.64 16.54 1.64 .00 
571.13 .. 00 .00 209.0 .479E+01 1.64 16.67 1.64 .00 
587 .·62 .00 .00 210.6 .475E+01 1.64 16.80 · 1.64 .00 
604.12 .00 .00 212.2 .471E+01 1.64 16.93 1.64 .00 
620.61 .00 .00 213.8 .468E+01 1.64 17.05 1.64 .00 
·637.11 .00 .00 215.3 .464E+01 1.64 17.18 1.64 .00 
653.60 .00 .00 216.9 .461E+01 1.64 17.30 1.64 .00 
670.10 • 0€) .00 218.4 .458E+01 1.64 17.42 1.64 .00 
686.59 .00 .00 220.0 .455E+01 1.64 17.55 1.64 .00 
703.09 .00 .00 221.5 .451E+01 1.64 17.67 1.64 .00 
719.58 .00 .00 223.0 .448E+01 1.64 17.79 1.64 .00 
736.08 .00 .00 224.5 .445E+01 1.64 17.91 1.64 .00 
752.57 .00 .00 226.0 .442E+01 1.64 18.03 1.64 .00 
769.07 . .00 .00 227.5 .440.E+01 1.64 18.15 1.64 .00 
785.56 .00 .00 229.0 .437E+01 1.64 18.26 1.64 .00 
802.06 .00 .00 230.4 .434E+01 1.64 18.38 1.64 .00 
818.55 .00 .00 231.9 .431E+01 1.64 18.50 1.64 .00 
835.05 .00 .00 233.3 .429E+01 1.64 18.61 1.64 .00 
851.54 .00 .00 234.8 .426E+01 1.64 18.73 1.64 .00 
868.04 .00 .00 236.2 .423E+01 1.64 18.84 1.64 .00 
884.53 .00 .00 237.6 .421E+01 1.64 18.96 1.64 .00 
901.03 .00 .00 239.0 .418E+01 1.64 19.07 1.64 .00 
917.52 .00 .00 240.4 .416E+01 1.64 19.18 1.64 .00 
934.02 .00 .00 241.8 .413E+01 1.64 19.29 1.64 .00 
950.51 .00 .00 243.2 .411E+01 1.64 19.40 1.64 .00 
967.01' .00 .00 244.6 .409E+01 1.64 19.51 1.64 .00 
983.50 .00 .00 246·.0 .407E+01 1.64 19.62 1.64 .00 

1000.00 .00 .00 247.4 .404E+01 1.64 19.73 1.64 .00 
Cumulative travel time = 2736. sec 

Simulation limit based on maximum specified distance= 1000.00 m. 
This is the REGION OF INTEREST limitation. 

END OF MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
. ' . . -----------------------------------------------------------------------------

-----------------------------------------------------------------------------
CORMIXl: Submerged Single Port Discharges End of Prediction File 
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MACS-SN.CXl 
11111111111111111111111111111111111111111111111111111111111111111111111111111 
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MAC5-5X.CX1 
CORMIXl PREDICTION FILE: 
11111111111111111111111111111111111111111111111111111111111111111111111111111 

CORNELL MIXING ZONE EXPERT SYSTEM 
Subsystem CORMIXl: Subsystem,version: 
_Submerged Single Port Discharges CORMIX_v.3.20 __ September_1996 

CASE DESCRIPTION 
Site name/label: MachABig~MuddyARiver 
Design case: 
FILE NAME: 
Time of Fortran run: 

· CaseA5A_APortA5AMaximumAFlow 
cormix\sim\Mac5-5X .cxl 
11/09/16--10:26:14 

ENVIRONMENT PARAMETERS (metric units) 
Bounded section 
BS = 113.20 AS = 186.91 QA 
HA- = 1.65 HD = °i.65 
UA = .274 F = .081 UST.AR 
uw = 2.000 UWSTAR= .2198E-02 
Uniform density environment 
STRCND= U RHOAM = 998.4907 

DISCHARGE PARAMETERS (metric units) 
BANK = LEFT DISTB = 55.60 
D0 = .203 A0 = .032 H0 
THE.TA := 15.00 SIGMA= .00 
U0 = 5.487'Q0 = .178 
RHO0 = 1013.3900 DRHO0 =-.1490E+02 GP0. 

. C0 = .1000E+04 CUNITS= ppm 
!POLL = 1 KS = .0000E+00 KD 

-FLUX VARIABLES (metric units) 
Q0 = .1779E+00 M0 = .9762E+00 J0 
Associated length scales (meters) 
LQ = .18 LM = 6.09 Lm 

Lmp 

NON-DIMENSIONAL PARAMETERS 
FR0 = 31.81. R = 20.00 

FLOW CLASSIFICATION 
111111111111111111111111111111111111111111 
1 Flow class (CORMIXl} = NHS 1 

.1 Applicable layer depth HS= 1.65 1 
111111111111111111111111111111111111111111 

= 51.27 

= .2766E-01 

= .15 

= .1779E+00 
=-.1463E+00 

= .0000E+00 

=-.2604E-01 

= 3.60 
= 99999.00 

ICHREG= 

SIGNJ0= 

Lb = 
Lbp 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
C0 = .1000E+04 CUNITS= ppm . 
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MAC5-5X.CX1 
NTOX = 0 
NSTD = 0 
REGMZ = 0. 
XINT = 1000.00 XMAX = 1000.00 

X-Y-2 COORDINATE SYSTEM: 
ORIGIN is. located at the bottom and below the center.of the port: 

55.60 m from the LEFT bank/shore. · 
X-axis points downstream, Y-axis points to left, 2-axis points upward. 

NSTEP = 50 display intervals per module 

BEGIN MOD101: DISCHARGE MODULE 

COANDA ATTACHMENT immediately following the discharge. 

X 
.00 

y 

.00 
z 
.00 

END OF MOD101: DISCHARGE MODULE 

S C 
1.0 .100E+04 

B 
.14 

BEGIN CORJET (MODH0): JET /PLUME NEAR-FIELD MIXING REGION 

Bottom-attached jet motion. 

Profile definitions:· 
B = Gaussian 1/e (37%) half-width, normal to trajectory 

Half wall jet, attached to bottom. 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, 

X y z s C B 
.00 .00 .00 1.0 .100E+04 .10 
.54 .00 .00 1.0 .100E+04 .16 

1.09 .00 .00 1.3 .781E+03 .21 
1.65 .00 .00 1.6 .615E+03 .26 
2.20 .00 .00 2.0 .511E+03 .31 
2.74 .00 .00 ·2.3 .437E+03 .36 
3.30 .00 .00 2.6 .380E+03 .40 
3.85 .00 .00 3.0 .338E+03 .45 
4.41 .00 .00 3.3 .304E+03 .49 
4.95 .00 .00 3.6 .276E+03 .53 
5.50 .00 .00 3.9 .254E+03 .57 
6.06 .00 .00 4.3 .234E+03 .61 
6.60 .00 .00 4.6 .218E+03 .65 
7.17 .00 .00 4.9 .203E+03 .69 
7.71 .00 .00 5.2 .191E+03 .72 
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MAC5-5X.CX1 
8.26 .00 .00 5.6 .180E+03 .76 

·8.82 .00 .00 5.9 .170E+03 .79 
9.36 .00 .00 6.2 .162E+03 .83 
9.92 .00 .00 6.5 .154E+03 .86 

10.47 .00 .00 6.8 .147E+03 .89 
11.01 .00 .00 7.1 .141E+03 .92 
11. 57 .00 .00 7.4 .135E+03 .95 
12.12 .00 .00 7.7 .129E+03 .98 
12.66 .00 .00 8.0 .124E+03 1.01 
13.23 .00 .00 8.3 .120E+03 1.04 
13. 77 .00 .00 8.6 .116E+03 1.07 
14.33 .00 .00 8.9 .112E+03 1.10 
14.88 .00 .00 9.2 .108E+03 1.13 
15.42 .00 .00 9.5 .105E+03 1.15 
15.98 .00 .00 9.8 .102E+03 1.18 
16.53 .00 .00 10.1 .988E+02 1.21 
17 •. 09 .00 .00 10.4 .959E+02 1.23 
17.63 .00 .00 10.7 .934E+02 1.26 
18.18 .00 .00 11.0 .909E+02 1.28 
18.74 .00 .00 11.3 .886E+02 1.31 
19.28 .00 .00 11.6 .864E+02 1.33 
19.85 .00 .00 11.9 .843E+02 1.35 
20.39 .00 .00 12.1 .823E+02 1.38 
20.94 .00 .00 12.4 .805E+02 1.40 
21.50 . 00 .00 . 12.7 .786E+02 1.42 
22.04 .00 .00 13.0 .770E+02 1.44 
22.59 .00 .00 13.3 .754E+02 1.47 
23.15 .00 .00 13.6 .738E+02 1.49 
23.69 .00 .00 13.8 .723E+02 1.51 
24.25 .00 .00 14.1 .709E+02 1.53 
24.80 .00 .00 14.4 .695E+02 1.55 
25.34 .00 .00 14.7 .682E+02 1.57 
25.91 .00 .00 14.9 .670E+02 1.59 
26.45 .00 .00 15.2 .658E+02 1.61 
27~01 .00 .00 15.5 .646E+02 1.63 
27.56 .00 .00 15.7 .635E+02 1.65 

Cumulative travel time= 24. sec 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
BEGIN MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 

Control volume inflow: 
X y z s C B 

- . 27.56 . 00. .. :00· 15·. 7 .635E+02 1.65 

Profile definitions: 
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MAC5-5X.CX1 
BV = layer depth. (vertically mixed) 
BH = top-hat half-width, in horizontal plane-normal to trajectory 
·zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

X y z s C BV BH zu ZL 
25·. 91 .00 .00 15.7 .635E+02 .00 .00 .00 .00 
26.24 .00 .00 15.7 .635E+02 1.65 .35 1.65 .00 
26.57 .00 .00 15.7 .635E+02 1.65 .50 1.65 .00 
26.90 .00 .00 15.7 .635E+02 1.65 .61 1.65 .00 
27.23 .00 .00 15.7 .635E+02 1.65 .71 1.65 ;00 
27.56 .00 .00 15.7 .635E+02 1.65 .79 1.65 .00 
27.89 .00- .00 16.7 .. 600E+02 1.65 .87 1.65 .00 
28.22 .00 .00 18.7 .534E+02 1.65 .94 i.65 .00 
28.55 .00 .00 20.5 .487E+02 1.65 1.00 1.65 .00 
28.88 .00 .00 21.5 .464E+02 1.65 1.06 1.65 .00 
29.21 .00 .00 22.0 .454E+02 1.65 1.12 1.65 .00 

Cumulative travel time = 30. sec 

END OF MOD133: LAYER BOUNDARY IMPINGEMENT/FULL VERTICAL MIXING 
-----------------------------------------------------------------------------
BEGIN MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

Phase 1: Vertically mixed, Phase 2: Re-stratified 

Phase 1: The plume is VERTICALLY FULLY MIXED over the entire layer depth. 
This flow region is INSIGNIFICANT in spatial extent and ·will be by-passed. 

Phase 2: The flow has RESTRATIFIED at the beginning of this zone. 

This flow region is INSIGNIFICANT in spatial extent and will be by-passed. 

END OF MOD153: VERTICALLY MIXED PLUME IN CO-FLOW 

** End of NEAR-FIELD REGION (NFR) ** 

The initial plume WIDTH values in the next far-field module will be 
CORRECTED.by a factor 3.85 to· conserve the mass flux in the far-field! 

The correction factor is quite large· because of the small ambient velocity 
relative to the strong mixing characteristics of the discharge! 
This indicates localized RECIRCULATION REGIONS and internal hydraulic JUMPS. 

Flow appears highly UNSTEADY and prediction results are UNRELIABLE! 

BEGIN MOD141: BUOYANT AMBIENT SPREADING 
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MAC5-5X.CX1 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in Y-direction 
ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C· = average (bulk) concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C BV BH zu ZL 

29.21 .00 .00 22.0 .454E+02 1.65 4.31 1.65 .00 
33.51 .00 .00 23.4 .427E+02 1.40 5.40 1.40 .00 
37.81 · .00 .00 24.6 .406E+02 1.24 6.39 1.24 .00 
42.12 .00 .00 25.7 .389E+02 1.14 7.31 1.14 .00 
46.42 .00 .00 26. 7· .374E+02 1.06 8.17 1.06 .00 
50.72 .00 .00 27.7 .360E+02 1.00 8.99 1.00 .00 
55.03 .00 .00 28.8 .348E+02 .95 9.77 .95 .00 
59.33 .00 .00 29.8 .335E+02 .92 10.52 .92 .00 
63.63 .00 .00 30.9 .323E+02 .89 11.25 .89 .00 
67.94 .00 .00 32.1 .312E+02 .87 11.95 .87 .00 
72.24 .00 .00 33.3 .300E+02 .85 12.63 .85 .00 
76.54 .00 .00 34.6 . 289E+02 • .84 13.30 .84 .00 
80.84 .00 .00 35.9 .278E+02 .83 13.95 .83 .00 
85.15 .00 .00 37.3 ;268E+02 .83 14.58 .83 .00 
89.45 .00 .00 38.8 .257E+02 :83 15.20 ·.83 .00 
93.75 .00 ~00 40.4 .247E+02 .83 15.81 .83 - .00 
98.06 .00 .00 42.1 .238E+02 .83 16.40 .83 .00 

102.36 .00 .00 43.9 .228E+02 .83 16.99 .83 .00 
106.66 .00 .00 45.7 .219E+02 .84 17.56 .84 .00 
110.97 .00 .00 47.7 .210E+02 .85 18.13 .85 .00 
115.27 .00 .00 49.7 .201E+02 .86 18.68 .86 .00 
119.57 .00 .00 51.9 .193E+02 .87 19.23 .87 .00 
123.87 .00 .00 54.2 .185E+02 .89 19.77 .89 .00 
128.18 .00 .00 56.5 .177E+02 .90 20.30 .90 .00 
1;32.48 .00 .00 59.0 .169E+02 .92 20.83 .92 .00 
136.78 .00 .00 61.6 .162E+02 .93 21.35 .93 .00 
141.09 .00 .00 64.3 .155E+02 .95 21.86 .95 .00 
.145. 39 .00 .00 67.1 .149E+02 .97 22.37 .97 .00 
149.69 .00 .00 70.1 .143E+02 .99 22.87 .99 .00 
154.00 .00 .00 73.1 .137E+02 1.01 23.37 1.01 .00 
158.30 .00 .00 76.3 .131E+02 1.03 23.86 1.03 .00 
162.60 .00 .00 79.6 .·126E+02 1.06 24.34 1.06 .00 
166.90. .00 .00 83.0 .121E+02 1·.08 24.83 1.08 .00 
171.21 .00 .00 86.5 .116E+02 1.11 25.30 1.11 .00 
175.51. -.00 .00 90.2. ·.111E+02 1.13 25.77 1.13 .00 
179.81 .00 .00 94.0 .106E+02 1.16 26.24 1.16 .00 
184.12 .00 .00 97.9 .102E+02 1.18 26.71 1.18 ·.00 
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188.42 .00 .00 101.9 .981E+01 1.21 27.17 1.21 .00 
192.72· .00 .00 106.1 .942E+01 1.24 27.62 1.24' .00 
197,.03 .00 :00 110.4 .906E+01 1.27 28.07 1.27 .00 
201.33 .00 .00 114.8 .871E+01 1.30 28.52 1.30 .00 
205.63 .00 .00 1,19.4 .837E+01 1.33 28.97 1.33 .00 
209.93 .00 .00 124.1 .806E+01 1.36 29.41 1.36 .00 
214.24 .00 .00 129.0 .775E+01 1.40 29.85 1.40 .00 
218.54 .00 .00 134.0 .746E+01 1.43 30.28 1.43 .00 
222.84 .00 .00 139.1 .719E+01 . 1.46 30.72 1.46 .00 
227.15 .00 .00 144.3 .693E+01 1.50 31.14 1.50 .00 
231.45 .00 .00 149.7 .668E+01 1.53 31.57 1.53 .00 
235.75' .00 .00 155.3 .644E+01 1.57 31.99 1.57 .00 
240.06 .00 .00 161.0 .621E+01 1.61 32.42 1.61 .00 
244.36 .00 .00 166.8 .599E+01 1.64 32.83 1.64 .00 

Cumulative travel time = 811. sec 

END OF MOD141: BUOYANT AMBIENT SPREADING 
--------------------·---------------------------------------------------------

BEGIN MOD161: PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 

Vertical diffusivity (initial value) = 
Horizontal diffusivity (initial value)= 

Profile definitions: 

. 
.914E-02 m"2/s 
.228E-01·m"2/s 

BV = Gaussian s.d.*sqrt(pi/2) (46%) thickness, measured vertically 
= or equal to layer depth, if fully mixed 

BH = Gaussian s.d.*sqrt(p~/2) (46%) half-width, 
measured horizontally in Y-direction 

ZU = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
S = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if ~ny) 

Plume Stage 1 (not 
X y 

244.36 .00 
259.47 .00 
274.58 .00 
289. 70 .00 
304.81 .00 
319.92· .00 
335.04 .00 
350.15 .00 
365.26 .00 
380.37' ·.-00 
395 .49 .00 
410.60 .00 

bank attached): 
z s 
.00 166.8 
.00 168.0 
.00 168.3 
.00 168.7 
.00 169.0 
.00 169.3 
.00 169.6 
.00 169.9 
.00 170.2 
.00 170:5 
.00 170.8 
.00 171.1 

C 
.599E+01 
.595E+01 
.594E+01 
.593E+01 
.592E+01 
.591E+01 
.590E+01 
.589E+01 
.588E+01 
.587E+01 
.586E+01 
.585E+01 

Page 6 

BV 
1.64 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 

BH 
32.83 
32.89 
32.95 
33.01 
33.07 
33.13 
33.19 
33.25 
33.31 
33.37 
33.43 
33.49 

zu 
1.64 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 

ZL 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
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425.71 .00 .00 171 .. 4 · . 584E+01 1.65 33.55 1.65 .00 
440.83 .00 .00 171.7 ·. 583E+01 1.65 33.60 1.65 .00 
455.94 .00 .00 172.0 .581E+01 1.65 33.66 1.65 .00 
471.05 .00 .00 172.3 .580E+01 1.65 33.72 1.65 .00 
486.16 .00 .00 172.6 .579E+01 1.65 33.78 1.65 .00 
501.28 .00 .00 172.9 .578E+01 1.65 33.84 1.65 .00 
516.39 .00 .00 173.2 .577E+01 1.65 33.90 1.65 .00 
531. 50 · .00 .00 173.5 .576E+01 1.65 33.95 1.65 .00 
546.61 .00 .00 173.8 .576E+01 1.65 34.01 1.65 .00 
561.73 .00 .00 174.1 .575E+01 1.65 34.07 1.65 .00 
576.84 .00 .00 174.3 .574E+01 1.65 34.13 1.65 .00 
591.95 .00 .00 174.6 .573E+01 1.65 34.19 1.65 .00 
607.07 .00 .00 174.9 .572E+01 1.65 34·.24 1.65' .00 
622.18 .00 .00 175.2 . 571E+01 1.65 34.30 1.65 .00 
637.29 .00 .00 '175.5 .570E+01 1.65 34.36 ·1.65 .00 
652.40 .00 .00 175.8 .569E+01 1.65 34_4·2 1.65 .00 
667.52 .00 .00 176.1 .568E+01 1 .. 65 34.47 1. 65· .00 
682.63 .00 .00 176.4 .567E+01 L65 34.53 1.65 .00 
697.74 .00 .00 176.7 .566E+01 1.65 34.59 1.65 .00 
712.86 .00 .00 177.0 .565E+01 1.65 34.64 1.65 .00 
727.97 .00 .00 177.3 .564E+01 ·1.65 34.70 1.65 .00 
743.08 .00 .00 177.6 .563E+01 1.65 34.76 i.65 ·.00 
758 .19. .00 .00 177.9 .562E+01 1.65 34.81 1.65 .00 
773.31 .00 .00 178.1. .561E+01 1.65 34.87 1.65 .00 
788.42 .00 .00 178.4 .560E+01 1.65 34.93 1.65 .00 
803.53 .00 .00 178.7 .560E+01 1.65 34.98 1.65 .00 
818.65 .00 .00 179.0 .559E+01 1.65 35.04 1.65 .00 
833.76 .00 .00 179.3 .558E+01 1.65 35.10 1.65 .00 
848.87 .00 .00 179.6 .557E+01 1.6.5 35.15 1.65 .00 
863.98 .00 .00 179.9 .556E+01 1.65 35.21 1.65 · .00 
879.10 .00 .00 180.2 .555E+01 1.65 35.26 1.65 .00 
894.21 .00 .00 180.4 .554E+01 1.65 35.32 1.65 .00 
909.32 .00 .00 180.7 .553E+01 1.65 35.38 1.65 .00 
924.44 .00 . 00 181.0 . .552E+01 1.65 35 .43' 1.65 .00 
939.55 .00. .00 181.3 .552E+01 1.65 35.49 1.65 .00 
954.66 · .00 .00 181.6 .551E+01 1.65 35.54 1.65 .00 
969.77 .00 .00 181.9 .550E+01 1.65 35.60 1-.65 .00 
984.89 . .00 .00 182.1 .549E+01 1.65 35.65 1.65 .00 

1000.00 .00 .00 182.4 .548E+01 1.65 35.71 1.65 .00 
Cumulative travel time = 3556. sec 

Simuiation limit based on maximum specified distance = 1000.00 m. 
This is the REGION OF INTEREST limitation. 

END OF MOD161 :· PASSIVE AMBIENT MIXING IN UNIFORM AMBIENT 
- . -----------------------------------------------------------------------------

-----------------------------------------------------------------------------
CORMIXl: Submerged Single Port Discharges End of Prediction File 

Page 7 
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R06156ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
MINE RELATED WATER POLLUTION CONTROL PERMIT 

PERMIT NO.: 2014-MW-4275 

FINAL PLANS, SPECIFICATIONS, APPLICATION 
AND SUPPORTING DOCUMENTS 
PREPARED BY: Stephen M. Sutphin, P .E./ 

Claudio E. Yon, P .E. 
Alliance Consulting, Inc. 

D~TE ISSUED: October 2, 2014 

EXPIRATION DATE: September 30, 2019 

LOG NUMBERS: 4275-14-B 

SUBJECT: Williamson Energy, L.L.C. - Pond Creek Mine 
Geotextile Tube Refuse Disposal 

Williamson Energy, L.L.C. 
430 Harper Park Drive 
Beckley, WV 25801 

Penni! is hereby granted to the above designated Permittee to develop and operate the mine refuse disposal 
area referenced in the above subject heading and described as follows: 

A fine coal refuse (slmTy) disposal area incorporating the use of geotextile tubes will be developed and 
operated as described and depicted in IEP A Log No. 4275-14-B. Development of this area will include the 
construction of a low penneability liner consisting of four ( 4) foot compacted clay with a hydraulic 
conductivity of lxl 0·7 cm/sec, or less. With prior Agency approval, a synthetic liner capable of providing 
an equivalent level of groundwater protection may be utilized in lieu of the four ( 4) foot compacted clay. A 
subsurface underdrain system will be installed as depicted to assist in evacuating leachate from the 
geotextile tubes. 

A dredge to be located within the existing embanked fine coal refuse disposal area will pump slurry into the 
geotextile tubes located as depicted. As the geotextile tnbes de-water and the deposited fine coal refuse 
solidifies, additional geotextile tubes will be placed on top of the initially placed tubes in an offset manner. 
This process will continue until the current design of three (3) tiers of geotextile tubes have been placed. 

--(Continued on Page 2) 

This pennit is issued in accordance with the Illinois Enviromnental Protection Act of 1970, the Title 35, 
Subtitle C: Water Pollution and Subtitle D: Mine Related Pollution Regulations adopted pursuant thereto by 
the Illinois Enviromnental Protection Act. THE STANDARD CONDITIONS OF ISSUANCE 
INDICATED ON THE ATTACHMENT TO THIS PERMIT (PAGE la) MUSTBECOMPLIEDWITHIN 
FULL. READ ALL CONDITIONS CAREFULLY. 

cc: IDNR, Office of Mines and Minerals 
IDNR, Division of Water Resources 
BOW/MPCP/FOS/Marion ✓ 

LDC:cs/6823c/l 0-1-14 

r!f:i'l)~ 
Larry D. Crislip, P.E. 
Manager, Pennit Section 
Mine Pollution Control Program 
Bureau of Water 
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Williamson Energy, L.L.C. 
Pond Creek Mine 

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
MINE RELATED WATER POLLUTION CONTROL PERMIT 

Permit No. 2014-MW-4275 
October 2, 2014 
Page2 

Surface runoff and de-watering of the geotextile tnbes will be collected in a "no-discharge" perimeter 
containment basin. Operation and maintenance of the perimeter containment basin is subject to Special 
Condition No. 2. 

Reclamation (abandomnent) of the geotextile tube refuse disposal area will consist of construction of a low 
permeability cap consisting of four ( 4) foot compacted clay with a hydraulic conductivity oflxl 0·7 cm/sec, 
or less. With prior Agency approval a synthetic liner capable of providing an equivalent level of protection 
may be utilized in lieu of the four ( 4) foot compacted clay. Rooting medium and topsoil required for 
establishment of vegetative cover shall be in addition to the four (4) foot compacted clay low penneability 
cap. 

Four (4) monitoring wells identified as Well Nos. GW-29, GW-30, GW-31 and GW-32 shall be installed at 
each comer of the geotextiletnbeplacement area as depicted inIEPA Log No. 4275-14-B. These wells will 
be completed in the first water bearing zone below the base of the disposal area. Groundwater monitoring 
shall be perfonned in accordance with Special Condition No. 3. 

This Pennit is issued subject to the following Special Conditions. If such Special Conditions require 
additional or revised facilities, satisfactory engineering plan documents must be submitted to this Agency for 
review and approval for issuance of a Supplemental Pennit. 

Special Condition No. 1: This pennit is issued with the expressed understanding that there shall be no 
surface discharge from these facilities. If such discharge occurs, additional or alternate facilities shall be 
provided. The construction of such additional or alternate facilities may not be started until a Permit for the 
construction is issued by this Agency. 

Special Condition No. 2: The perimeter containment basin surrounding the geotextile tube refuse 
disposal area shall be subject to the following requirements and limitations: 

a. There shall be no discharge from the containment basin due to runoff from any stonn event less than or 
equal to the highest single day rainfall ofrecord (6.9 inches). 

b. Pumpage capacity shall be available at all times sufficient to evacuate water collecting in the perimeter 
contaimnent basins within a 24 hour period. All water pumped from the containment basin shall be 
directed to the existing embanked refuse disposal area or the coal preparation plant for use in the coal 
processing circuit. 

c. A minimum of2 feet offreeboard between the accumulated water surface within the contaimnent basin 
and the basin embankment shall be maintained at all times. 
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Williamson Energy, L.L.C. 
Pond Creek Mine 
Permit No. 2014-MW-4275 
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Special Condition No. 3: Groundwater monitoring requirements for Well Nos. GW-29, GW-30, GW-31 
and GW-32 are as follows: 

a. Ambient background monitoring shall be performed for all referenced wells. Such ambient monitoring 
shall consist of a minimum of six (6) samples collected on a monthly basis i.J.mnediately following well 
installation, but no later than during the first six (6) months of operation or disturbance of the geotextile 
tube disposal area. Background monitoring shall include the following list of constituents: 

Aluminum Fluoride Sulfate 
Anti.J.nony Iron ( dissolved) Thallium 
Arsenic Iron (total) Total Dissolved Solids 
Barium Lead Vanadium 
Beryllium Manganese ( dissolved) · Zinc 
Boron Manganese (total) pH 
Cadmium Mercury Acidity 
Chloride Molybdenum Alkalinity 
Chromium Nickel Hardness 
Cobalt Phenols Static Water Elevation 
Copper Selenium 
Cyanide Silver 

b. Followi.J.1g the ambient monitori.J.1g as required under Special Condition No. 3(a) above, routine 
monitori.J.1g shall conti.J.me on a quarterly basis for all wells identified above and shall include the entire 
list of constituents identified under Special Condition No. 3(a) above. 

c. Following completion of active mi.J.1ing (refuse disposal) and reclamation, post-mining monitoringofall 
above referenced wells shall consist of six (6) samples collected during a 12-month period 
(approximately bi-monthly) to detennine post-mi.J.1ing concentrations. Post-1nining monitoring shall 
include the list of constituents identified in Special Condition No. 3(a) above. 

d. Groundwater monitoring reports shall be submitted to the Agency i.J.1 accordance with the following: 

Mailing Address: 

Illinois Enviromnental Protection Agency 
Mine Pollution Control Program 
2309 West Main Street, Suite 116 
Marion, IL 62959 

Should electronic filing be available and elected through IDNR/OMM, the Agency shall be notified via 
c01respondence or e-mail at such time that the electronic filing has been completed. 
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Completed groundwater monitoring reports shall be filed electronically or mailed and received by the 
IEPA at the address indicated above in accordance with the following schedule: 

Period 

January, February, March 
April, May, June 
July, August, September 
October, November, December 

Received by IEP A 

May 1st 

August I st 

November I st 

February 1st 

e. A statistically valid representation of background and/or post mining water quality required under 
Condition No. 3(a) above shall be submitted utilizing the following method. This method shall be used 
to detennine the upper 95 percent confidence limit for each parameter listed above. 

Should the Permittee detennine that an alternate statistical method would be more appropriate based on 
the data being evaluated, the Pennittee may request utilization of such alternate methodology. Upon 
approval from the Agency, the alternate methodology may be utilized to detennine a statistically valid 
representation of background and/or post 1nining water quality. 

This method should be used to predict the confidence limit when single groundwater samples are taken 
from each monitoring (test) well. 

1. Detennine the arithmetic mean (xb) of each indicator parameter for the sampling period. If more 

than one well is used, an equal number of samples must be taken from each well. 

X +X + ... X 
1 2 n 

n 
Where: 

X b = Average value for a given chemical parameter 

X = Values for each sample 
n 

n = the number of samples taken 

11. Calculate the background and/or post mining variance (Sb2
) and standard deviation (Sb) for each 

parameter using the values (Xn) from each sample of the well(s) as follows: 
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s 2 
b 

n-1 

111. Calculate the upper confidence limit using the following formula: 

Where: 

CL = upper confidence limit prediction 
(upper and lower limits should be calculated for pH) 
t = one-tailed t value at the required significance 
level and at n-1 degrees of freedom from Table 1 
( a two-tailed t value should be used for pH) 

1v. If the values of any routine parameter for any monitoring well exceed the upper confidence limit for 
that parameter, the permittee shall conclude that a statistically significant change has occurred at that 
well. 

v. When some of the background and/or post mining values are less than the Method Detection Liroit 
(MDL), a value of one-half(l/2) the MDL shall be substituted for each value that is reported as less 
than the MDL. All other computations shall be calculated as given above. 

If all the background and/or post mining values are less than the MDL for a given parameter, the 
Practical Quantitation Limit (PQL), as given in 35 Ill. Adm. Code Part 724 Appendix I shall be used 
to evaluate data from monitoring wells. If the analytical results from any monitoring well exceed 
two (2) tiroes the PQL for any single parameter, or if they exceed the PQLs for two or more 
parameters, the permittee shall conclude that a statistically significant change has occurred. 
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Table 1 
Standard t-Tables Level of Significance 

t-values t-values 
Degrees of freedom (one-tail) (two-tail)* 

99% 95% 99% 95% 
4 3.747 2.132 4.604 2.776 
5 3.365 2.015 4.032 2.571 
6 3.143 1.943 3.707 2.447 
7 2.998 1.895 3.499 2.365 
8 2.896 1.860 3.355 2.306 
9 2.821 1.833 3.250 2.262 
10 2.764 1.812 3.169 2.228 
11 2.718 1.796 3.106 2.201 
12 2.681 1.782 3.055 2.179 
13 2.650 1.771 3.012 2.160 
14 2.624 1.761 2.977 2.145 
15 2.602 1.753 2.947 2.131 
16 2.583 1.746 2.921 2.120 
17 2.567 1.740 2.898 2.110 
18 2.552 1.734 2.878 2.101 
19 2.539 1.729 2.861 2.093 
20 2.528 1.725 2.845 2.086 
21 2.518 1.721 2.831 2.080 
22 2.508 1.717 2.819 2.074 
23 2.500 1.714 2.807 2.069 
24 2.492 1.711 2.797 2.064 
25 2.485 1.708 2.787 2.060 
30 2.457 1.697 2.750 2.042 
40 2.423 1.684 2.704 2.021 

Adopted from Table III of"Statistical Tables for Biological Agricultural and Medical Research" (1947, R.A. . . 
Fisher and F. Yates). 

* For pH only when required. 
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Illinois Departm~nt of 
Natural Resources 

OF One Natural Resources Way Springfield, Illinois 62702-1271 
N ___ A __ T __ U __ R __ A ...... L1 www.dnr.illinois.gov 
RE$0UR<:_E$ 

September 26, 2019 

Christopher Skelton, Engineer 
Williamson Energy, ~LC. 
P.O. Box 99 
Johnston City, IL 62951 

RE: Pond Creek Mine, Williamson Energy, Mine Dewatering at Depth 
Consultation Program 
EcoCA T Review #2001813 
Williamson and Franklin Counties· 

Dear Mr. Skelton: 

JB Pritzker, Governor 
Colleen Callahan, Director 

This letter is in reference to your Illinois Environmental Protection Agency (IEP A), National 
Pollutant Discharge Elimination System (NPDES) permit application No. IL0077666. The 
purpose of this letter is to satisfy consultation requirements pursuant to the Illinois Endangered 
Species Protection Act [520 ILCS 10/11], the Illinois Natural Areas Preservation Act [525 ILCS 
30/17], and Title 17 Illinois Administrative Code Part 1075. Additionally, the Department may 
offer advice and recommendations for species covered under the Fish & Aquatic Life Code [ 515 
ILCS 5, et seq.]; the Illinois Wildlife Code [520 ILCS 5, et seq.]; and the Herptiles-Herps Act 
[510 ILCS 69]. 

This review is specific to the NPDES permit application as the pipeline installation was 
previously reviewed in EcoCAT projects 1905659, 1905660, and 1905661 under thejurisdiction 
of the Department's Office of Mines and Minerals. This review does not include necessary 
permits for the outfall structure(s) from the Department's Office of Water Resources. A separate 
consultation will be required for those permits. 

Per the NPDES permit narrative: "The applicant proposes additional surface facilities area to an 
existing underground coal mine (SIC 1222). Mine operations result in the discharge of alkaline 
and acid mine drainage. Incorporates three (3) new outfalls designated as Outfall Nos. 009, 
009ES and OJ 1. Receiving waters are Big Muddy River, Pond Creek, and tributaries to Pond 
Creek." The permit states that Pond Creek outfalls 009 and 009ES are permitted to discharge 
under stormwater conditions and are held to specified permit limits. For outfaU 011 to the Big 
_Muddy River, water will be conveyed from the mine to the river via a 12.5-mile pipeline with a 
maximum flow of 5,000 gpm at Outfall 011. Discharge will only be allowed when the Big 
Muddy River is flowing above 30 cfs. The permit states the applicant will perform real-time 
monitoring and flow control to achieve compliance with the water quality standards within the 
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maximum distance of 251 feet in length and 25 feet wide, otherwise known as the "mixing 
zone." .The mixing zone for copper is more restrictive at 18.2 feet long by 4 feet wide. 

EcoCA T has indicated no records in the vicinity of the proposed outfalls for state-listed species 
or protected natural areas. However, the Department offers the following general information on 
the aquatic community in the Big Muddy River: 

The Department's routine fish survey efforts indicate 96 species of fish occur in the Big 
Muddy River. These species include important sportfish and non-game species, as well as 11 
species designated in the Illinois Wildlife Action Plan as "Species in Greatest Need of 
Conservation" (SGNC). The SGNC that occur in the Big Muddy River include the Alligator 
Gar (Atractosteus spatula) Blacktail Shiner ( Cyprinella venusta), Brown Bullhead (Ameiurus. 
nebulosus), Flier (Centrarchus macropterus), Mooneye (Hiodon tergisus), Paddlefish 
(Polyodon spathula), Pugnose Minnow ( Opsopoeodus emiliae), Ribbon Shiner (Lythrurus 
fumeus), River Darter (Percina shumar.di) Spottail Darter (Etheostoma squamiceps), and 
Stripetail Darter (Etheostoma kennicotti). The Department also notes that the Lower Big 
Muddy-River is one of several locations in the state where Alligator Gar have been released as 
part of our "Alligator Gar Reintroduction Program." The Lower Big Muddy River received a 
stocking of 500 Alligator Gar in the year 2017. Additionally, a survey by the Illinois Natural 
History survey detected 19 extant species of freshwater mussels in the Big Muddy River with 
one, the Pistolgrip (Tritogonia verrucose) classified as an SGNC (Shasteen et al. 2012). 

While the fish and freshwater mussel species referenced above are not state-listed and therefore, 
not protected under the Illinois Endangered Species Act, their importance to the aquatic 
ecosystem and conservation need as a public trust resource are no less significant to the 
Department. Therefore, strict adherence to all effluent limits and all effluent monitoring 
requirements in accordance with NPDES Permit IL0077666 is requested. 

Consultation on the part of the Department is closed unless Williamson Energy or the IEP A 
desires additional information or advice related to this proposal. Consultation for Part 1075 is 
valid for two years unless new information becomes available which was not previously 
considered; the proposed action is modified; or additional species, essential habitat, or Natural 
Areas are identified in the vicinity. If the action has not been implemented within two years 
of the date of this letter, or any of the above listed conditions develop, a new consultation is 
necessary. 

This natural resource review reflects the information existing in the Illinois Natural Heritage 
Database at the time of the project submittal and should not be regarded as a final statement on 
the project being considered, nor should it be a substitute for detailed site surveys or field 
surveys required for environmental assessments. If additional protected resources are 
unexpectedly encountered during the project's implementation, the applicant must comply with 
the applicable statutes and regulations. 

2 
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Please contact Mr. Brian Willard of this office at 217-557-0480 or brian.c.willard@illinois.gov 
for additional information on this review, or if providing a_response to this correspondence. 
Please reference EcoCAT 2001813 in any communication. 

Thank you, 

Nathan Grider 
Manager; Consultation Services 
Office of Realty & Capital Planning 
Illinois Dept. of Natural Resources 
One Natural Resources Way 
Springfield, IL 62702-1271 · 
Email: Nathan.Grider@illinois.gov. 
Phone: 217-785-5500 

References 
Shasteen, D. K., A. L..Price, S. A. Bales. 2012. Freshwater Mussels of the Big Muddy River. 

INHS Technical Report 2012(11). Prairie Research Institute, University of Illinois at Urbana 
Champaign. · 

cc: IEPA, Division of Water Pollution Control 
IDNR, ORC 
IDNR,OWR 
IDNR,OMM 
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NPDES Permit No. ll0077666 
Notice No. 7516c 

Public Notice Beginning Date: July 12, 2019 

Public Notice Ending Date: August 12, 2019 

National Pollutant Discharge Elimination System (NPDES) 
Permit Program 

Draft Renewed NPDES Permit to Discharge into Waters of the State 

Public Notice/Fact Sheet Issued By: 

Illinois Environmental Protection Agency 
Bureau of Water, Division of Water Pollution Control 

Permit Section 
1021 North Grand Avenue East 

Post Office Box 19276 
Springfield, Illinois 62794-9276 

217/782-0610 

IEPA•DMSION OF RECORDS MANAGCl,ICm 
REJ.EASAUE 

AUG O 2 2019 

REViEWER SAB 

Name and Address of Discharger: Name and Address of Facility: 

Williamson Energy, LLC 
P.O. Box300 
Johnston City, Illinois 62951 

Williamson Energy, LLC 
Pond Creek Mine 
4 miles east of Johnston City, Illinois 
(Williamson and Franklin Counties) 

The Illinois Environmental Protection Agency (IEPA or Agency) has made a tentative determination to issue an NPDES permit to 
discharge into waters of the state and has prepared a draft permit and associated fact sheet for the above named discharger. The 
Public Notice period will begin and end on the dates indicated in the heading of this Public Notice/Fact Sheet. Comments will be 
accepted until midnight of the Public Notice period ending date indicated above, unless a request for an extension of the original 
comment period is granted by the Agency. Interested persons are invited to submit written comments on the draft permit to the IEPA 
at the above address. Commenters shall provide his or her name, address and the nature of the issues raised and the evidence 
supporting those issues. Commenters may include a request for public hearing. The NPDES permit and notice number(s) must 
appear on each comment page. 

The application, engineer's review notes, Public Notice/Fact Sheet. draft permit, comments received, and other documents are 
available for inspection and may be copied al the IEPA between 9:30 a.m. and 3:30 p.m. Monday through Friday when scheduled by 
the interested person. 

As provided in 35 Ill. Adm. Code 309.11 S(a) any person may submit a request for a public hearing and if such written comments or 
requests indicate a significant degree of public interest in the draft permit, the permitting authority may, at its discretion, hold a public 
hearing. The Agency shall issue public notice of such hearing no less than thirty (30) days prior to the date of such hearing in the 
manner described by 35 Ill. Adm. Code 309.109 through 309.112 for public notice. The Agency's responses to written and/or oral 
comments will be provided in the Responsiveness Summary provided when the final permit is issued. 

The applicant proposes additional surface facilities area to an existing underground coal mine (SIC 1222). Mine operations result In 
!he discharge of alkaline and acid mine drainage. 

Public comments are invited on the entire draft permit. The following proposed modifications were incorporated into this Permit 
renewal: 

Incorporated three (3) new outfalls designated as Outfall Nos. 009, 009ES and 011. 

Various mining operation and drainage control plan revisions. 

229.78 acres incorporated for new Refuse Disposal Area No. 3. 

70.7 acres incorporated for the pipeline to the Big Muddy River. 

145.32 acres for various IBR's for additional permit area. 

Addition of bi-annual metals monitoring of discharges from Outfall Nos. 006, 007, 008,009, 009ES and 01 1. 

Incorporated previously issued State Construction and Operating Permits (Subtitle D Permits). 
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Public Notice/Fact Sheet · Page 2 • NPDES Penni! No. IL0077666 

This facility has eight (8) existing discharges which are located In Williamson County, Illinois. The following information identifies the 
discharge points and receiving streams: 

Receiving Latitude Longitude 
Outfall Stream (North) (West} 

001 Unnamed tributary of Pond Creek 37~ 50' 59.2" ss· 49' 37.5" 
002 Unnamed tributary of Pond Creek 37• 50' 26.0" 88° 49· 51.5" 
003 Unnamed tributary of Pond Creek 37• 50' 26.o~ ss• 49' 5s.o· 
004 Unnamed tributary of Pond Creek 37• 50' 25.0" ss· 49· 56.6" 
005 Unnamed tributary of Pond Creek 37~ 50' 9.1" ss• 50· oo.o· 
006 Unnamed tributary of Pond Creek 37~ 50' 28.4& ss· 50' 40.6" 
007 Unnamed tributary of Pond Creek 37° 50' 29S as· 49· 34.0" 
008 Unnamed tributary of Pond Creek 37• 50' 31.4~ ss· 49' 33.9" 

The stream segment NG-02 of Pond Creek receiving the flow from the unnamed tributary into which Outfall 001, 002, 003, 004, 005, 
006, 007 and 008 discharges is not on the 2016 303(d) list of impaired waters. 

Application is made for three (3) new discharges which are located in Williamson and Franklin Counties, Illinois. The following 
information identifies the discharge points and receiving streams: 

Receiving Latitude Longitude 
Outfall Stream (North} (West) 

009 Pond Creek 37• 51' 16.1" as· 49' 25.5" 

009ES Unnamed tributary to Pond Creek Jr 50• 52.3" sa· 48' 43. 7" 

011 Big Muddy River 37• 52' 37" 89° 01' 49" 

The stream segment NG-02 of Pond Creek receiving the discharge from Outfalls 009 and 009ES is on the 2016 303(d) list of impaired 
waters. 
The following parameters have been identified as the pollutants causing impairment. 

Outfall 

009.009ES 

Pollutant 

Alteration in stream-side or littoral vegetative cover 
Changes in stream depth and velocity patterns 
Chlorides 
Loss of instream cover, dissolved oxygen, 
Sedimentation/siltation 

The stream segment N-11 of Big Muddy River receiving the discharge from Outfall 011 is on the draft 2016 303(d} list of impaired 
waters. The following parameters have been identified as the pollutants causing impainnent. 

Outfall 

011 

Pollutant 

Iron, Oxygen, dissolved; 
Sedimentation/Siltation 
Total Suspended Solids (TSS) 
Mercury. Polychlorinated biphenyls 
Fecal Colifonn 
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Public Not[ce/Fact Sheet· Page 3 • NPDES Permit No. IL0077666 

The alkaline mine discharge from this facility shall be monitored and limited at all times as follows: 

Outfalls: 001, 002, 003, 004, 005 

Parametel'9 
Total 

Discharge Suspended Solids Iron (tolal) pH Alkalinity/ Sulfate Chloride 
Cadmium 

Hardm,.s Flow Seltleabte 
Condition (3) (3) (4) (3) Acidity (1) (mgn) (Cd) 

(5) (MGD) Solids 
(mQnJ (man! (S.U.) (3) (mgn) (mgnJ 

(21 
.JO day daily 30day dally (6) (min) neraae ma:cimlft\ ave,aae m...,... 

Monitor Measure 
I 35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 0 .0 144 only When . 

Semolina 

Monitor Measure 
II . - . - 6.0·9.0 1250 500 only 

When 0.5 
Semolina 

Monilor 
Measure 

Ill - - 6.0•9.0 1250 500 - only When -
Samnllna 

Monitor Measure 
IV 35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 0.0144 only 

When -
Samolina 

Ory weather discharge {base flow or mine pumpage) from the outfall. 

II In accordance with 35 Ill. Adm. Code 406.110(a), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period less than or equal lo the 10-year, 24 hour precipitation event (or snowmelt of equivalent volume) shall 
comply with the indicated limitations instead of those in 35111. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event 
for this area is considered to be 5.21 inches. 

Ill In accordance with 35 Ill. Adm. Code 406.110(d), any discharge or increase in volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event ( or snowm ell of equivalent volume) shall com ply 
with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and pennit limitations of Discharge Condition IV are identical lo Discharge Condition I 
to which the outfall discharge has reverted. 

(1) Sulfate water quality standards and effluent limitations determined in accordance with 35 Ill. Adm. Code 302.208(h). 
(2) Settleable solids are monitored only as a result of a discharge due to precipitation events which exceed a predetermined 24-hour 

duration or snowmelt total. Settleable solids effluent limitations for alkaline mine discharges are contained in 35 Ill. Adm. Code 
406.110. 

(3) Effluent standards for mine discharges are contained in 35 Ill. Adm. Code 406.106. 
(4) Discharges from Outfall 001, 002, 003, 004 and 005 are subject to a 30-day average effluent limitation for Iron of 3.0 mg/I. Daily 

maximum effluent concentrations are calculated as twice the 30-day average. 
(5) Hardness monitoring is required to determine the appropriateness of the sulfate permit limit. 
(6) The Cadmium water quality standards and effluent limitations determined in accordance with 35 Ill. Adm. Code 302.208(h). 
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The acid mine discharge from this facility shall be monitored and limited at all times as follows: 

Outfalls: 006, 007 

Parameters 
Total 

Oischarge Suspended Solids ~on (tolal) pH Alkalinity/ Sulfate Chloride Cadm.'-"11 Mn Hardness now Settleable (3) (31(4) (Cdl Condition 
rmolll lmo/L\ 

(3) Acidity (1) (mgll) 
(mgl) 

(total) (51 {MGO) Solids 
30day dally 30day daily 

(SU.) 131 (mg/l) 
(6) 

(mgll) (2) 
aYetaae maxim""1 aveJaaa mu.inum (mi/I) 

Monilor Measure I 35 70 3.0 60 6.5-9.0 Alk.>Acid 1250 500 0.0144 1.0 When . 
only 

Samplina 
Measure Monitor II 6.0-90 1250 500 When 05 only Samnlinn 

Monilor Measure Ill 6.0•9.0 1250 500 . 
only 

When 
Samolino 

Monilor 
Mea$Ure IV 35 70 3.0 60 6.5-9.0 Alk.>Acid 1250 500 0.0144 1.0 When My 
Samolinci 

Dry weather discharge (base flow or mine pumpage) from the outfall. 

II In accordance with 35 Ill. Adm. Code 406.110(b), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 1 •year, 24-hours precipitation event, but less than or equal to the 10-year. 24 hour 
precipitation event (or snowmelt of equivalent volume) shall comply with the indicated limitations instead of those in 35 Ill. Adm . 
Code 406.106(b). The 1-year, 24-hour precipitation event for this area is considered to be 2.97 inches. 

Ill In accordance with 35 Ill. Adm. Code 406.110(d), any discharge or increase in volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply with the indicated Hmitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hours precipitation event for th's 
area is considered to be 5.21 inches. 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition I 
to which the outfall discharge has reverted. 

(1) Sulfate water quality standards and effluent limitations determined in accordance with 35 Ill. Adm. Code 302.208(h). 
(2) Settleable solids are monitored only as a result of a discharge due to precipitation events which exceed a predetermined 24-hour 

duration or snowmelt total. Settleable solids effluent limitations for acid mine drainage discharges are contained in 35 Ill. Adm. 
Code 406.110(b), (c), and (d). 

(3) Effluent limitations for mine discharges are contained in 35 Ill. Adm. Code 406.106. 
(4) Discharges from Outfall 006 and 007 are subject to a 30-day average effluent limitation for Iron of 3.0 mg/I. Daily maximum 

effluent concentrations are calculated as twice the 30-day average. 
(5) Hardness monitoring is required to determine the appropriateness of the sulfate permit limitation. 
(6) The Cadmium water quality standards and effluent limitations determined in accordance with 35 Ill. Adm. Code 302.208(h). 

. 
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The acid mine discharge from this facility shall be monitored and limited at all times as follows: 

Outfall: 008 

Parameters 
Total 

Disctlarge suspended Solids lron(total) pH Alkalinity/ Sulfate Chloride Mn Hardness Flow Settleable Condition (3) (3)(4) (3) Acidity (1) (mg/I.) (total) (5) (MGOI Solids 
,~..n \ fno/LI 

30doy doily 30doy doily 
(S.U.) (3) (mgll) (mg/l) (2) aYe,ao• mlllim._.., ..,.,mi. mu.,... (min) 

Monitor Measure I JS 70 3.0 6 .0 6 .5-9.0 All<.>Aci<I 1250 500 1.0 
only When 

Samolina 

Monitor Measure II . 6.0-9.0 1250 500 When 0.5 only 
Sampling 

Monilor Measure Ill . . . 6 .0-9.0 1250 500 
only When . 

Samolina 

Monitor Measure IV JS 70 3.0 6.0 6.5-9.0 Alk,>Acid 1250 500 1.0 When only 
Samnlina 

Dry weather discharge (base flow or mine pumpage) from the outfall. 

II In accordance with 35 Ill. Adm. Code 406.110(b), any discharge or increase in the volume of a discharge caused by precipitation within any 24-hour period greater than the 1-year, 24-hours precipitation event, but less than or equal to the 10-year, 24 hour precipitation event (or snowmelt of equivalent volume) shall comply with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 1-year, 24-hour precipitation event for this area is considered to be 2.97 inches. 

Ill In accordance with 35 Ill. Adm. Code 406.110(d), any discharge or increase in volume of a discharge caused by precipitation within any 24-hour period greater than the 10-year. 24-hour precipitation event (or snowrnelt of equivalent volume) shall comply with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hours precipitation event for this area is considered to be 5.21 inches. 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no allowed mixing, monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition I to which the outfall discharge has reverted. 

(1) Sulfate water quality standards and effluent limitations determined in accordance with 35 Ill. Adm. Code 302.208(h). (2) Settleable solids are monitored only as a result of a discharge due to precipitation events which exceed a predetermined 24-hour duration or snowmelt total. Settleable solids effluent limitations for acid mine drainage discharges are contained in 35 Ill. Adm. Code 406.110(b), (c), and (d). 
(3) Effluent limitations f0< mine discharges are contained in 35 Ill. Adm. Code 406.106. 
(4) Discharges from Outfall 008 are subject to a 30-day average effluent limitation for Iron of 3.0 mg/I. Daily maximum effluent concentrations are calculated as twice the 30-day average. 
(5) Hardness monitoring is required to determine the appropriateness of the sulfate permit limitation. 



R06172

Discharge 
Condition 

I 

II 

Ill 

IV 
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The alkaline mine discharge from this facility shall be monitored and limited at all times as follows: 

Outfall: 009 

Parameters 
Total Mn Suspended Solids Iron (total) pH Alkalinity/ Sulfate Chloride (total} Hardness Copper Flow 
(3) (3)(4) (3) Acidity (11 (mg/l) l mg/1.) (5) (CU) (MGD) 

rma/ll Im /Ll (S.U.1 (3) (mg/I.} {mg/L) 
JOdoy do11ily 30day dmly 30doy dmly ........ mulmun ave,aoe muim-..n aver,ae maunun 

Monitor Measure 
35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 2.0 4.0 

only 
0.0245 When 

Samolino 
See 

Measure . 6.0-9.0 1250 
Spec,al - Monitor 

When Condition only 
Sampling No. 14 

See 
Measure . 6.0 -9 .0 1250 

Special Monitor - When Condition only Sampling No. 14 
See Measure 

35 7-0 a.o 6..0 6 0•9 .0 Alk.>Acid 1250 
Special 

2.0 4.0 
Monitor 

0.0245 When Condition only Sampling 
No. 14 

Dry weather discharge (base flow or mine pumpage) from the outfall at times of "low flow" or ·no flow" conditions in the receiving 
stream as defined in Special Condition No. 14. 

II In accordance with 35 Ill. Adm. Code 406.110(a), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period less than or equal to the 10-year, 24 hour precipitation event (or snowmelt of equivalent volume) shall 
comply with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event 
for this area is considered to be 2.97 inches. 

Ill In accordance with 35 Ill. Adm. Code 406.110(d), any discharge or increase in volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35111. Adm. Code 406.106(b). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. At such time that receiving 
stream flow subsides to the degree that the mixing ratio specified in Special Condition No. 14 is not available, monitoring 
requirements and pennit limitations shall revert to Discharge Condition I. 

(1) Sulfate water quality standards and effluent limitations detennined in accordance with 35111. Adm. Code 302.208(h). 
(2) Settleable solids are monitored only as a result of a discharge due to precipitation events which exceed a predetermined 24-hour 

duration or snowmelt total. Settleable solids effluent limitations for alkaline mine discharges are contained in 35 Ill. Adm. Code 
406.110. 

(3) Effluent standards for mine discharges are contained in 35 Ill. Adm. Code 406.106. 
(4) Discharges from Outfall 009 are subject to a 30-day average effluent limitation for Iron of 3.0 mg/I. Daily maximum effluent 

concentrations are calculated as twice the 30-day average 
(5) Hardness monitoring is required to detennine the appropriateness of the sulfate permit limitation. 

Settleable 
Solids 

(2) 
(min) 

05 
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I 

II 

Ill 

IV 
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The alkaline mine discharge from this facility shall be monitored and limited at all times as follows: 

Outfall: 009ES 

Parameters 
Total r.tl 

Suspended Solids Iron {total) pH Alkalin,lyl Sulfate Chloride (tolal) Hardn..u Copper Flow 
(3) (3)(4) (3) Acidity (1) (mg/L) (mg/L) (~) (CU) (MGD) 

fno/L) rm /LI (S.U.J (3) (mg/L) (mg/L) 
30day dally JO day dally 30 4ay dailf 
averaoe mMmum everaae m.,..,...., ave1lll'ie maximim 

Monilor 
Measure 

35 70 3.0 6.0 6.5-9-0 Alk,>Atid 1250 500 2.0 4.<I only 0.0245 When 
Semolina 

Monitor Measure 

- 6.0-9.0 . 1250 500 - only 
When 

Samplina 

Monilor 
Measure 

6.0-9.0 - 1250 500 - - only 
When 

SamDlina 

Monitor 
Measure 

35 70 3.0 6.0 6.0-9.0 Alk.>Acid 1250 500 2.0 4.0 only 0.0245 When 
Samolino 

Dry weather discharge (base flow or mine pumpage) from the outfall. 

II ln accordance with 35 Ill. Adm. Code 406.110(a), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period less than or equal to the 10-year, 24 hour precipitation event (or snowmelt of equivalent volume) shall 
comply with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event 
for this area is considered to be 2.97 inches. 

Ill In accordance with 35 Ill. Adm. Code 406.110(d), any discharge or increase in volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b ). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and pennit limitations of Discharge Condition IV are identical to Discharge Condition I 
to which the outfall discharge has reverted. 

(1) Sulfate water quality standards and effluent limitations detennined in accordance with 35 Ill. Adm. Code 302.208(h). 
(2) Settleable solids are monitored only as a result of a discharge due to precipitation events which exceed a predetennined 24-hour 

duration or snowmelt total. Settleable solids effluent limitations for alkaline mine discharges are contained in 35 Ill. Adm. Code 
406.110. 

(3) Effluent standards for mine discharges are contained in 35 Ill. Adm. Code 406.106. 
(4) Discharges from Outfall 009ES are subject to a 30-day average effluent limitation for Iron of 3.0 mg/I. Daily maximum effluent 

concentrations are calculated as twice the 30-day average 
(5) Hardness monitoring is required to detennine the appropriateness of the sulfate pennit limitation. 

Settleable 
Solids 

(2) 
(ml/I) 

-

0.5 
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The alkaline mine discharge from this facility shall be monitored and limited at all times as follows: 

Outfall: 011 

Parameters 
Total Mn 

Suspended Solids lmn (total) pH Alkalinity/ Sulfate Chloride (total) 
Hardness Cojlpe< 

:lOday 
aver-

35 

(1) (2) (3) Acidity (5) (mg/I) (mgn) Nickel Flow 
r,,,m (mnl {S.U.) (4) (mgn) 12l (6) (mglll {mgll) (MGD) 

dally 30day dally JO day daily 
muimum ave,aae maximwn aye,aoe maximtm 

See See See See Measure 
70 3.0 6.0 6.0-9.0 Alk.>Acid 

Special Special 
2.0 4.0 Monitor Special Special When Condition Condition only Condition Condition Sampling No.16 No.16 No.16 No.16 

For any discharge not meeting the water quality standard for any of the above parameters, such discharge shall be subject to the 
limitations and monitoring requirements of Special Condition No. 16. 

(1) Effluent standards for Total Suspended Solids in mine discharges are established pursuant to 35 Ill. Adm. Code 406.106. 
(2) Effluent standards for Iron and Manganese are established pursuant to 35111. Adm. Code 304.124. 
(3) Pursuantto 35 Ill. Adm. Code 406.106, pH shall not be less than 6.0 or greater than 9.0 S.U. 
(4) Pursuant to 35 Ill. Adm. Code 406.106. total acidity sha I not exceed total alkalinity. 
(5) Sulfate water quality standards and effluent limitations determined in accordance with 35 Ill. Adm. Code 302.208(h). 
(6) Hardness monitoring is required to detennine the appropriateness of the sulfate permit limitation. 

To assist you in identifying the location of the discharges, please refer to the attached map. The pennit area for this facility is located 
in Sections 2, 3, 4, 7, 8, 9, 10, 12, 14, 15, 16, 17, 18 and 29, Township 8 South, Range 4 East, and Sections 11, 12, 13, 35, 36, 
Township 8 South. Range 3 East, Williamson County, 31<1 P.M .• Illinois. and Sections 1, 2 and 12, Township 8 South, Range 2 East, 
and Sections 7, 8, 9, 11, 14, 15, 16, and 17, Township 8 South, Range 3 East. and Sections 27, 28, 29, 30, 31, 32, 34 and 35, 
Township 7 South, Range 2 East, Franklin County. 3nr P.M., Illinois. 

Iron 
(DissOlved) 

See 
Special 

Condition 
No.16 
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Williamson Energy, L.L.C. - Pond Creek Mine No. 1 
NPDES No. IL0077666 

Williamson County 
Township 8 south, Range 3 East 
Townshl 8 south, Ra e 4 East 
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Williamson Energy, L.L.C. - Pond Creek Mine No. 1 
NPDES No. IL0077666 

Franklin County 
Township 7 South, Ra e 2 East 
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Public Notice/Fact Sheet - Page 11 - NPDES Permit No. IL0077666 

Antldegradatlon Assessment for RDA #3 
WIiiiamson Energy, LLC 
Pond Creek Mlne 
NPDES Permit No. IL0077666 
Williamson County 

Williamson Energy. LLC - Pond Creek Mine No. 1 is creating a new Refuse Disposal Area No. 3. This proposed disposal area will tie 
into the existing Refuse Disposal Area No. 1 & 2. Associated with the new Refuse Disposal Area No. 3, a new sediment basin will be 
installed to control the rainfall that falls on the out-slopes of the sediment basin and will discharge through new Outfalls 009 and 
009ES. 

The facility is also requesting a modification to Outfall 005. The facility is proposing to stop using the geotextile tubes, which were 
operated in a no discharge configuration. The facility was using the geotextile tubes to remove fine refuse and collecting the water 
and pumping it to the existing refuse dlsposal area. Wr.liamson Energy. LLC is requesting to modify the drainage control plan to allow 
stormwater runoff from the area to discharge through sediment ditches and spillway, into Ditch D-5C and through Pond 005. This 
drainage pattern Is not a deviation from the originally approved drainage plan. Due to the nature of the geotextile tubes, surface water 
quality is not anticipated to be affected once the geotextile tubes are out of service and no longer being utilized. 

To not increase chlorides and sulfates due to the construction of RDA No. 3, the mine is eliminating or reclaiming the outslopes of 
RDA No. 1 and RDA No. 2 that previously discharged through Outfalls 007 and 008. Therefore, there will not be an increase in loading 
due to the construction of RDA No. 3. 

The information in this antidegradation assessment came from the December 2014 NPDES Renewal #2 for Permit #IL0077666 report 
by Alliance Consulting, Inc. tiUed "Pond Creek Mine No. 1 & Refuse Disposal Area No. 3" and the anti-degradation assessment 
provided on November 18. 2016. 

Identification and Characterization of the Affected Water Body. 

The subject facility proposed to discharge to Pond Creek through Outfall 009 at a point where O cfs of flow exists upstream of the 
outfalls during critrcal 7010 low-flow conditions. Pond Creek is classified as a General Use Water. Pond Creek is not listed as a 
biologically significant stream in the 2008 I linois Department of Natural Resources Publication Integrating Multiple Taxa in a Biological 
Stream Rating System, nor is it given an integrity rating in that document. Pond Creek, Waterbody Segment, NG-02, is listed on the 
draft 2016 lllinofs Integrated Water Quality Report and Sectkln 303(d) List as impaired for aquatic life use with potential causes given 
as alteration in stream-side or littoral vegetative cover {non-pollutant), changes in stream depth and velocity patterns (non-pollutant). 
chlorides, loss of instream cover {non-pollutant}, dissolved oxygen (non-pollutant), and sedimentation/siltation. Primary contact 
recreation and secondary contact uses are fully supported. Pond Creek is not subject to enhanced dissolved oxygen standards. 

Identification of Proposed Pollutant Load Increases or Potential Impacts on Uses. 

The mine outfalls will be classified as acid mine drainage. Suspended solids will be treated in the sedimentation ponds. Effluent 
discharged from these ponds will contain suspended solids loadings that are similar to those occurring from the land in its present 
use. Sulfates and chlorides will undergo an increase in loading to the receiving streams as a result of the mining activities. Based on 
estimated effluent concentrations for this mine, chloride and sulfate will meet water quality standards in the receiving stream based 
on the mixing provided by my December 13, 2016 water quality memo. 

Fata and Effect of Parameters Proposed for Increased Loading. 

Suspended solids discharged will eventually be incorporated into bed sediments and will continue lo move downstream. Sulfate and 
chloride will remain dissolved in the water and will move through the downstream continuum. Small amounts of these substances will 
be removed by organisms as these substances are necessary for life. No adverse impacts to the receiving streams will occur as all 
water quality standards will be met. 

Purpose and Social & Economic Benefits of the Proposed Activity. 

The disposal of excess water. including the water infiltrating the mine, will allow the mine to continue to operate. The Pond Creek 
Mine is expected to generate 5 - 6 million tons of useable coal annually. According to information given in a document dated November 
18, 2016 entitled Anti-degradation Assessment, Pond Creek No. 1 Mine. NPDES Permit IL0077666, continued operation of the existing 
mine will continue to provide jobs for 203 employees with an annual payroll of approximately $18 million. In addition to these 203 
direct employees, it is estimated that another 100 persons are employed in daily work associated with the Mine's production. This 
includes truck drivers, supply and support personnel, train crews, and technical personnel. In addition, other local businesses would 
also benefit from the wealth created by the mine. The operation of the mine provides tax revenues through payroll, coal severance, 
and mineral resource taxes for the surrounding counties and the State of Illinois. The total local, stale, and federal revenues generated 
by the continuation of this Mine are approximately $78 million annually. Current employment statistics indicate that the unemployment 
rate for Williamson County was 7 .5%. 
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Assessments of Alternatives for Less Increase in Loading or Minimal Environmental Degradation. 

Alternatives to discharge through Outfall 009 have been evaluated by the mine company in a document dated November 18, 2016 
entiUed Anti-degradation Assessment Pond Creek No. 1 Mine, NPDES Permit and are summarized as follows: 

Chloride and Sulfate 

Membrane Processes. Standard reverse osmosis (RO) treatment results in a waste stream of water with a high concentration of 
contaminants that is typically 25% of the flow being sent to the RO treatment system. The reject stream must still be disposed of in a 
responsible manner. Due lo the disposal issue, the Membrane Process is not viable. 

Deep Wei/ Injection of the Entire Groundwater Stream. The untreated groundwater infiltrate could be discharged directly to a deep 
well. Considering the cost and operational difficulties experienced to dale for the two wells that have been installed at the nearby 
Sugar Camp Coal facility to accept 0.45 MGD each, deep well injection of the untreated groundwater infiltrate is not considered either 
applicable or feasible for the operation of the Mine. 

Discharge to POTW or Other Sources. POTWs are not designed to treat wastewaters containing dissolved substances such as 
chloride or sulfate. This option is not feasible. 

No discharge. Given the dimate of Williamson County, the mine company concludes that evaporation is not a viable option for 
disposal of the stonnwaler runoff mine effluent. 

Mechanical Evaporation. Mechanical evaporation uses high temperatures and pressure to remove the water. The equipment is 
expensive to construct/install, operate, and maintain. Also, there would be materials to dispose of either in a landfill or in the Injection 
Wells that have been found to be unreliable for nearby mines. Therefore, this option ts not considered either applicable or feasible for 
the operation of the mine. 

Crystallizaton. Crystallization equipment is expensive to construct/install, operate and maintain. The cost is estimated at $0.25/gallon, 
the mine company concludes that crystallization is not a viable option for disposal of the slormwater runoff mine effluent. 

Cost Effective Sulfate Removal (CESR) process. This is a proprietary technology that uses hydrated lime and proprietary chemicals 
to precipitate gypsum, metals and ettringite. Sludge would be produced that would require landfill disposal. The proprietary technology 
is still being developed. Additionally, this method is not proven to remove chlorides. These drawbacks make the CESR process 
infeasible for use at the coal mine. 

Chemical Precipitation. Alkaline chemicals may be added to acid mine effluent to precipitate metals. The sludge produced must be 
disposed of and in some cases will contain hazardous materials added to the wastewater to attain precipitation. The additives used 
require mining in their own right. The water discharged may contain these additives, such as aluminum, in elevated concentrations. 
Additionally, this method is not proven to remove chlorides. These drawbacks make chemical precipitation infeasible. 

Sedimentation/Siltation 

Sedimentation. The facility is proposing to pump the groundwater infiltration to a Water Staging Cell where the water will have an 
opportunity for solids to settle out. The water will then be discharged to the Big Muddy River though the diffuser. 

Use alternate sediment control and treatment devices, Alternatives to the use of sediment control ponds exist for control of discharge 
of settleable solids. Such alternatives indude chemical soil stabilizers, erosion control blankets, geotextile filter bags, fiber rolls, silt 
fencing, straw mulch, straw bale dikes, and temporary seeding. These measures are aimed at minimization of the generation of 
settable solids. Most of these measures have been used previously during the construction and operations and in accordance with 
the current permit, as supplemental treatment and prevention of generation of settable solids. The use of alternative sediment control 
measures is considered practical and cost effective for the treatment and control of surface runoff in conjunction with sediment control 
ponds. However, the use of these practices to eliminate the proposed sediment control ponds is not feasible. Instead, it is being 
proposed that these BMPs be incorporated into the proposed alternative as needed. 

No discharge. Given the dimate of Williamson County, the mine company concludes that evaporation is not a viable option for 
disposal of the stonnwater runoff mine effluent. 

Filtration. Filtration is a technology that is not feasible for the proposed facility because: filtration is much more expensive than 
sediment ponds, filtration processes require a steady stream of water for treatment which is not the case in treating stormwater runoff, 
a large area of land would be required for such a facility, and maintenance and supervision of the filtration and sludge disposal 
operation would be burdensome and would increase production costs, 
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Constructed Wetlands. Constructed wetlands have proven to be effective for treatment of suspended solids with several limitations. 
These limitations include; low and consistent rates of inflow, eventual sludge accumulation requiring dredging and wetland 
reconstruction, and release of hydrogen sulfide and other digestive gases into the atmosphere from sulfate digestion processes. Use 
of wetlands in mrne stonnwater runoff treatment would be limited by the enonnous amount of land required lo construct a wetland of 
sufficient size for the flow rates lo be expected from such an operation. 

Chemical Precipitation. Alkaline chemicals may be added to acid mine effluent to precipitate metals. The sludge produced must be 
disposed of and in some cases will contain hazardous materials added to the wastewater to attain precipitation. The additives used 
require mining in their own right. The water discharged may contain these additives, such as aluminum, in elevated concentrations. 
Concerns with the use of chemical precipitation at the proposed coal mine include; worker safety regarding the chemicals to be used, 
treatment costs, process operation and maintenance, disposal of precipitate sludge in a landfill, necessity of treatment considering 
that acid waler is not considered a factor for the proposed operation, susceptibility to system malfunction due to high volume flows 
from stonn events, and improbability of actual improvement in overall water quality when compared to the use of sediment ponds. 
These drawbacks make chemical precipitation infeasible. 

Summary Comments of the Illinois Department of Natural Resources, Regional Planning Commissions, Zoning Boards or 
Other Entitles 

On November 2, 2016, the IDNR EcoCAT web-based tool was used and indicated that there were no aquatic endangered/threatened 
species present in the vicinity of the discharge. While the IDNR EcoCAT web-based tool did not terminate the consultation because 
of the nearby presence of Chuck-Will's-Willow (Caprimu/gus carolinensis), future tennination is likely. 

Agency Conclusion. 

This preliminary assessment was conducted pursuant to the Illinois Pollution Control Board regulation for Antidegradation found at 35 
Ill. Adm. Code 302.105 (anlidegradation standard) and was based on the infonnation available to the Agency at the time the draft 
penn it was written. We tentatively find that the proposed activity will result in the attainment of water quality standards; that all existing 
uses of the receiving stream will be maintained; that all technically and economically reasonable measures to avoid or minimize the 
extent of the proposed increase in pollutant loading have been incorporated into the proposed activity; and that this activity will benefit 
the community at large by allowing the continuation of coal mining with all of its economic benefits to the local economy. Comments 
received during the NPDES permit public notice period will be evaluated before a final decision is made by the Agency. 
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Williamson Energy, LLC operates the Pond Creek No. 1 Mine which Is located in Williamson County. The mining complex contains 
an estimated 383.3 million tons of clean, recoverable coal reserves. Wmiamson Energy commenced construction of the Mine in 2005. 
The Mine has a life expectancy of more than 20 years. The mine has one operating longwall system. The Preparation Plant facilities 
are capable of processing 2,000 tons of coal per hour. The productive capacity of the mine is 5-6 million Ions per year. Coal is 
shipped by rail, truck and barge (via railroad). 

Williamson currently operates the mine under the existing Permit 375 and Permit 417 from the Illinois Department of Natural 
Resources, Office of Mines and Minerals (IDNR-OMM). The Mine currently discharges under NPDES Permits IL0077666. 

The Pond Creek Mine has submitted an antidegradation report as part of the following NPDES pennit activities: 
To respond to the over capacity of waler on-site, a new outfa~ to lhe Big Muddy River is proposed. The outfall structure will 
be a multi-port diffuser and a mixing zone is being requested for the discharge; and 
The mine permit modification request includes the d"scharge of stormwater from stormwater ponds associated with the 
proposed Refuse Disposal Area No. 3 to Pond Creek. (Discussed under another antidegradation assessment.) A mixing 
zone is being requested for Pond Creek. 

The mine uses water in two areas of operation; dust suppression during coal extraction and wash water in the preparation plant. The 
water used in the coal extraction process is fresh, untreated water purchased from the City of Johnston City and it not recoverable. 
The water used to wash the coal in the preparation plant comes from the fresh water lake. Over time, the fine solid particles present 
in the thickener underflow that is pumped to the Slurry lmpoundment/RDA No. 3 settle to the bottom of the impoundment leaving 
clarified water on the surface. There is some loss of water during the washing process. Additionally, since the fines do not all settle 
immediately in the slurry impoundm ent, the quality of the clarified water results in a need for additional water for the preparation plant. 
Therefore, preparation plant waler is supplemented with mine infiltration water andfor stormwater. 

An aquifer above the coal seam causes an influx in water into the Mine. The infiltrating groundwater is from a saline aquifer, with a 
chloride content of approximately 1,099 to 2.799 mg/L. The sulfate ranges between 1,720 and 2,120 mg/L. Presently. the mine is 
removing 2. 7 MGD of lhis high-chloride groundwater from the active mine. During normal coal processing operations, the preparation 
plant requires approximately 2.3 MGD. It is necessary to remove the water from the mine to protect the health and safety of the 
workforce, as well as, the overall mining operation. 

Water will be stored in the Water Staging Cell and will be pumped to the Big Muddy River diffuser for mixing. An evaluation of the 
mixing zone will be reported in a separate memo. 

The information in this antidegradation assessment came from the December 2014 NP DES Renewal #2 for Permit #IL0077666 report 
by Alliance Consulting, Inc. titled "Pond Creek Mine No. 1 & Refuse Disposal Area No. 3" and the anti-degradation assessment 
provided on November 18, 2016 entitled Anti-degradation Assessment. Pond Creek No. 1 Mine. NPDES Pennit IL0077666 

Identification and Characterization of the Affected Water Body. 

The subject facility proposes to discharge to the Big Muddy River through Outfall 011 at a point where 37.0 cfs of flow exists upstream 
of lhe outfall during critical 7010 low-flow conditions. The Big Muddy River is classified as a General Use Water. The Big Muddy 
River is not listed as a biologically significant stream in the 2008 Illinois Department of Natural Resources Publication Integrating 
Multiple Taxa in a Biological Stream Rating System, nor is it given an integrity rating in that document. The Big Muddy River, 
Waterbody Segment, N-11, is listed on the draft 2016 Illinois Integrated Water Quality Report and Section 303(d) List as impaired for 
aquatic life use with potential causes given as iron (dissolved), dissolved oxygen {non-pollutant), sedimentation/siltation (non
pollutant), and total suspended solids; fish consumption use with potential causes given as mercury and polychlorinated biphenyls; 
and primary contact recreation use with potential cause given as fecal coliform. Aesthetic quality use is fully supported. This segment 
of the Big Muddy River is not subject to enhanced dissolved oxygen standards. 

Identification of Proposed Pollutant Load Increases or Potential Impacts on Uses. 

The constituents of concern are chloride, sulfates, manganese, iron, and total suspended solids. The chloride loading will range from 
19,141 to 1,197,698 lbs/day at a concentration ranging from 1,699 to 12,000 mg/L. The sulfate loading will range from 9,720 lo 
476,031 lbs/day at a concentration ranging from 820 to 2,120 mg/L. The manganese loading will range from 33 to 336 lbsfday at a 
concentration ranging from 0.125 to 0.419 mg/L. The Iron (total) loading will range from 34 to 348 lbs/day at a concentration ranging 
from 0.216 to 1.835 mg/L. Iron (dissolved) is only a fraction of the Iron (total) and will meet the water quality standard at the end-of
pipe or at the edge of the mixing zone. The Nickel loading will range from 1 to 8 lbs/day at a concentration ranging from 0.004 to 
0.014 mg/L. The Copper loading will range from 1 to 8 lbs/day at a concentration ranging from 0.011 to 0.32 mg/L. The TSS loading 
will range from 2,337 to 118,332 lbs/day at a concentration ranging from 7 to 70 mg/L. 
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Fate and Effect of Parameters Proposed for Increased Loading. 

Chloride and sulfates would remain dissolved tn the water and would move through the downstream continuum. Manganese, iron, 
Nickel, Copper, and total suspended solids will most ~kely settle and become part of the bed sediment load in the river. A mixing zone 
in the Big Muddy River will be utilized to dissipate chloride and sulfate lo waler quality standard levels. A zone of initial dilution will be 
utilized to dissipate Copper to water quality standard levels. Small amounts of chloride and sulfates would be removed by organisms 
as these substances are necessary for life. Because of the near rea1-time continuous monitoring of upstream and downstream 
conditions in the receiving stream, and the ability of the permittee's diffuser to adjust to flow and background concentration conditions, 
discharges will always be into a waterbody that is below water quaijty standards and in concentrations and flow combinations that will 
not cause or contribute to an exceedance downstream of the mixing zone. No adverse impacts to streams would occur as all water 
quality standards are expected to be met in the receiving water. 

Purpose and Social & Economic Benefits of the Proposed Activity. 

The disposal of excess water, including the water infiltrating the mine, will allow the mine to continue to operate. The Pond Creek 
Mine is expected to generate 5 . 6 m~lion tons of useable coal. According to information given in a document dated November 18, 
2016 entitled Anti-degradation Assessment, Pond Creek No. 1 Mine, NPDES Permit IL0077666, continued operation of the existing 
mine will continue to provide jobs for 203 employees with an annual payroll of approximately $18 million. In addition to these 203 
direct employees, it is estimated that another 100 persons are employed in daily work associated with the Mine's production. This 
includes truck drivers, supply and support personnel, train crews, and technical personnel. In addition, other local businesses would 
also benefit from the wealth created by the mine. The operation of the mine provides tax revenues through payroll, coal severance, 
and mineral resource taxes for the surrounding counties and the State of Illinois. The total local, state, and federal revenues generated 
by the continuation of this Mine are approx[mately $78 million annually. Current employment statistics indicate that the unemployment 
rate for Williamson County was 7 .so/ •. 

Assessments of Alternatives for Less Increase In Loading or Minimal Environmental Degradation. 

Excess water is proposed to be discharged to the Big Muddy River. Alternatives to this system have been evaluated by the mine 
company in a document dated November 18, 2016 entitled Anti-degradation Assessment, Pond Creek No. 1 Mine, NPDES Permit 
and are summarized as follows: 

Chloride and Sulfate 

Membrane Processes. Standard reverse osmosis (RO) treatment results in a waste stream of water with a high concentration of 
contaminants that is typically 25% of the flow being sent to the RO treatment system. The reject stream must still be disposed of in a 
responsible manner. Due to the disposal issue, the Membrane Process is not viable. 

Deep Well Injection of the Entire Groundwater Stream. The untreated groundwater infiltrate could be discharged directly to a deep 
well. Considering the cost and operational difficulties experienced to date for the two wells that have been installed at the nearby 
Sugar Camp Coal facility to accept 0.45 MGD each, deep well injection of the untreated groundwater infiltrate is not considered either 
applicable or feasible for the operation of the Mine. 

Discharge to POTW or Other Sources. POTWs are not designed to treat wastewaters containing dissolved substances such as 
chloride or sulfate. This option is not feasible. 

No discharge. Given the climate of Williamson County, the mine company concludes that evaporation js not a viable option for 
disposal of the stormwater runoff mine effluent. 

Mechanical Evapor.,tion. Mechanical evaporation uses high temperatures and pressure to remove the water. The equipment is 
expensive to construct/install, operate, and maintain. Also, there would be materials to dispose of either in a landfill or in the Injection 
Wells that have been found to be unreliable for nearby mines. Therefore, this option is not considered either applicable or feasible for 
the operation of the mine. 

Crystallizaton. Crystallization equipment is expensive to construct/install, operate and maintain. The cost is estimated at $0.25/gallon, 
the mine company concludes that crystallization is not a viable option for disposal of the stormwaler runoff mine effluent. 

Cost Effective Sulfate Removal (CESR) process. This is a proprietary technology that uses hydrated lime and proprietary chemicals 
to precipitate gypsum, metals and ettringite. Sludge would be produced that would require landfill disposal. The proprietary technology 
is still being developed. Additionally, this method is not proven to remove chlorides. These drawbacks make the CESR process 
infeasible for use at the coal mine. 
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Chemical Precipitation. Alkaline chemicals may be added to acid mine effluent to precipitate metals. The sludge produced must be 
disposed of and in some cases will contain hazardous materials added to the wastewater to attain precipitation. The additives used 
require mining in their own right. The water discharged may contain these additives, such as aluminum, in elevated concentrations. 
Additionally, this method is not proven to remove chlorides. These drawbacks make chemical precipitation infeasible. 

Sed imentation/Siltatlon 

Sedimentation. The facility is proposing to pump the groundwater infiltration to a Water Staging Cell where the water will have an 
opportunity for solids to settle out. The water will then be discharged to the Big Muddy River though the diffuser. 

Use alternate sediment control and treatment devices. Alternatives to the use of sediment control ponds exist for control of discharge 
of settleable solids. Such alternatives include chemical soil stabilizers, erosion control blankets, geotextile filter bags, fiber rolls, silt 
fencing, straw mulch, straw bale dikes, and temporary seeding. These measures are aimed at minimization of the generation of 
settable solids. Most of these measures have been used previously during the construction and operations and in accordance with 
the current permit, as supplemental treatment and prevention of generation of settable solids. The use of alternative sediment control 
measures is considered practical and cost effective for the treatment and control of surface runoff in conjunction with sediment control 
ponds. However. the use of these practices to eliminate the proposed sediment control ponds is not feasible. Instead, it is being 
proposed that these BMPs be incorporated into the proposed alternative as needed. 

No discharge. Given the climate of Williamson County, the mine company concludes that evaporation is not a viable option for 
disposal of the storrnwater runoff mine effluent. 

Filtration. Filtration is a technology that is not feasible for the proposed facility because: filtration is much more expensive than 
sediment ponds, filtration processes require a steady stream of water for treatment which is not the case in treating storrnwater runoff, 
a large area of land would be required for such a facility, and maintenance and supervision of the filtration and sludge disposal 
operation would be burdensome and would increase production costs. 

Constructed Wetlands. Constructed wetlands have proven to be effective for treatment of suspended solids with several limitations. 
These limitations include; low and consistent rates of inflow, eventual sludge accumulation requiring dredging and wetland 
reconstruction, and release of hydrogen sulfide and other digestive gases into the atmosphere from sulfate digestion processes. Use 
of wetlands in mine slorrnwater runoff treatment would be limited by the enormous amount of land required to construct a wetland of 
sufficient size for the flow rates lo be expected from such an operation. 

Chemical Precipitation. Alkaline chemicals may be added to acid mine effluent to precipitate metals. The sludge produced must be 
disposed of and in some cases will contain hazardous materials added to the wastewater to attain precipitation. The additives used 
require mining in their own right. The water discharged may contain these additives, such as aluminum, in elevated concentrations. 
Concerns with the use of chemical precipitation at the proposed coal mine include; worker safety regarding the chemicals to be used, 
treatment costs, process operation and maintenance, disposal of precipitate sludge in a landfill, necessity of treatment considering 
that acid water is not considered a factor for the proposed operation, susceptibility to system malfunction due to high volume flows 
from storm events, and improbability of actual improvement in overall water quality when compared to the use of sediment ponds. 
These drawbacks make chemical precipitation infeasible. 

Summary Comments of the Illinois Department of Natural Resources, Regional Planning Commissions, Zoning Boards or 
Other Entities. 

On November 2, 2016, the IDNR EcoCAT web-based toot was used and indicated that there were no aquatic endangered/threatened 
species present in the vicinity of the discharge. While the toNR EcoCAT web-based tool did not terminate the consultation because 
of the nearby presence of Chuck-Will's-Willow (Caprimulgus carolinensis), future termination is likely. 

Agency Conclusion. 

This preliminary assessment was conducted pursuant to the Illinois Pollution Control Board regulation for Antidegradation found at 35 
Ill. Adm. Code 302.105 (antidegradation standard) and was based on the information available to the Agency at the time the draft 
permit was written. We tentatively find that the proposed activity will result in the attainment of water quality standards; that all existing 
uses of the receiving stream will be maintained; that all technically and economically reasonable measures to avoid or minimize the 
extent of the proposed increase in pollutant loading have been incorporated into the proposed activity; and that this activity will benefit 
the community at large by allowing the continuation of coal mining with all of its economic benefits to the local economy. Comments 
received during the NPDES permit public notice period will be evaluated before a final decision is made by the Agency. 
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Pond 009 has an emergency discharge via Outfall 009ES. During normal operations, Pond 009 will discharge directly to Pond Creek 
via Outfall 009 and has provisions for allowed mixing. Outfall 009ES is not expected to have a discharge, except during an emergency. 

Identification and Characterization of the Affected Water Body. 

The subject facl:lty discharges to an unnamed tributary of Pond Creek through Outfall 009ES at a point where O cfs of flow exists 
upstream of the outfalls during critical 7010 low-flow conditions. The unnamed tributary of Pond Creek is dassified as a General Use 
Water. The unnamed tributary of Pond Creek Is not ~sted as a biologically significant streams in the 2008 Illinois Department of 
Natural Resources Publication Integrating Multiple Taxa in a Biological Stream Rating System. nor is it given an integrity rating in that 
document. The unnamed tributary of Pond Creek, tributary to Waterbody Segment, NG-02, is not listed on the draft 2016 Illinois 
Integrated Water Quality Report and Section 303(d) List since it has not been assessed. The unnamed tributary of Pond Creek is not 
subject to enhanced dissolved oxygen standards. 

Agency Conclusion. 

Upon completing the assessment. it has been determined that the proposed activjty will result in only short-term, temporary increases 
in pollutant loading and will not result in long term or permanent impacts to existing uses including aquatic life habitat; therefore, we 
find that it is subject to Subsection (d) "Activities Nol Subject to a Further Anlidegradation Assessment" of 35 Ill. Adm. Code 302.105. 
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1021 NORTH GRAND AVENUE EAST, P.O. Box 19276, SPRINGFIELD, ILLINOIS 62794-9276 • (217) 782-3397 

JB PRITZKER, GOVERNOR JOHN J. KIM, DIRECTOR . .,,~ 
M"' 

MEMORANDUM 

DATE: July 12; ,2019 

TO: Manager, DWPC/FOS, Marion Region 

FROM: Darin LeCrone, Manager, Industrial Unit, Permit Section ~f L--

SUBJECT: Williamson Energy, LLC 
Pond Creek Mine 
NPDES Permit No. IL0077666 
Bureau ID #Wl998590001 
Draft Renewed Permit, Public Notice/Fact Sheet 

Please review the attached copy of the subject documents and notify the Mine Pollution Control 
Program if you take exception to the limitations, sampling frequency, sample type or other 
requirements therein. 

If no response is received within fifteen (15) days from the date of this memorandum, we will 
assume that you concur in the issuance of the Public Notice. 

If you have any questions, please contact lwona Ward at 618/993-7200. 

Thank you for your cooperation. 

DEL:IKW :cs/7817c/6-28-19 

Enclosures: Draft Permit, Public Notice/Fact Sheet 

cc: Marion Region/Mine Pollution Control Program 
BOW /DWPC/Records 

4302 N. Main Street, Rockford, IL 61103 (81S) 987-7760 
595 S. State Street, Elgin, IL 60123 (847) 608-3131 
2125 S. First Street, Cha~aign, ll61820{217) 278-5800 
2009 Mall Street CoDinsville, I l 62234 (618) 346-5120 

9S11 Harrison Street, Des Plaines, IL 60016 (847) 294-4000 
412 SW Washington Street, Suite 0, Peoria, IL 61602 (309) 671•3022 
2309 W. Main Street, Suite 116, Marion, IL 62959 (618) 993-7200 
100 W. Randolph Street, Su,te4-SOO, Chicago, ll 60601 

-
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
1021 NORTH GRAND AvENUE EAST, P.O. Box 19276, SPRINGFIELD, ILLINOIS 62794-9276 • (217) 782-3397 

JB PRlnKER, GOVERNOR JOHN J. KIM, DIRECTOR 

July 12, 2019 618/993-7200 

U.S. Fish & Wildlife Service 
Rock Island Field Office 
1511 47th Avenue 
Moline, Illinois 61265 

Re: Williamson Energy, LLC 
Pond Creek Mine 
NPDES Permit No. IL0077666 
Bureau ID #Wl998590001 
Public Notice of Renewed Permit 

Gentlemen: 

IEPA-OMSION OF RECORDS MANAGEMEl'IT 
I\ELEASABLE 

AUG O 2 2019 

REViEWER: SAB 

In accordance with 40 CFR 124.10, we hereby submit a copy of the Public Notice/Fact Sheet for the 
above discharger. If no written reply is received at the address indicated below within 30 days of the 
date of this request, the Agency will assume that the U.S. Fish and Wildlife Service has no objection 
to the proposed discharge. 

Illinois Environmental Protection Agency 
Division of Water Pollution Control 
1021 North Gr.and Avenue, East 
P.O. Box 19276 
Springfield, IL 62794-9276 

Attn: NPDES PN Clerk 

Darin E. Lecrone, P.E. 
Manager, Industrial Unit, Permit Section 
Division of Water Pollution Control 

DEL:IKW:cs/7817c/6-28-l 9 

Enclosure: Public Notice/Fact Sheet 

cc: Marion Region/Mine Pollution Control Program 
BOW /DWPC/Records 

4302 N. Main Street, Rockford, ll61103 (815)987-7760 
595 S. State Street, Elgin, ll 60123 (8471 608-3131 
2125 S. First Street, Champaign, IL61820 (217) 278·5800 
2009 Mall Street CoNinsville, ll 62234 (618) 346-5120 

9511 Harrison Street, Des Plaines, IL 60016 (847) 294·4000 
412 SW Washington Street, Suite D, Peoria, IL61602 (309) 671-3022 
2309 W. Main Street, Suite 116, Marion, ll 62959 (618) 993-7200 
100 W. Randolph Street, Suite4-500, Chicago, IL 60601 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

1021 NORTH GRAND AVENUE EAST, P.O. Box 19276, SPRINGFIELD, ILllNOIS 62794-9276 • (217) 782-3397 
JB PRITZKER, GOVERNOR JOHN J. KIM, DIRECTOR 

July 12, 2019 

Franklin County Clerk 
P.O. Box 607 
Benton, Illinois 62812 

Re: Williamson Energy, LLC 
Pond Creek Mine 
NPDES Permit No. IL0077666 
Bureau ID #W1998590001 
Public Notice of Renewed Permit 

County Clerk: 

618/993-7200 

Please post the attached National Pollutant Discharge Elimination System Public Notice for a period 
of 30 days. In addition, complete and return the enclosed post card indicating the date of posting. 
Thank you for your cooperation. 

Sin=~~l 
Darin E. Lecrone, P .E. 
Manager, Industrial Unit, Permit Section 
Division of Water Pollution Control 

DEL:IKW:cs/7817c/6-28-19 

Enclosures: Public Notice/Fact Sheet, Post Card 

cc: Marion Region/Mine Pollution Control Program 
BOW /DWPC/Records 

4302 N. Main Street, Rockford, ll61103 (SIS) 987-7760 
595 S. State Street, Elgin, ll 60123 (847) 608-3131 
2125 S. First Street, Champaign, ll 61820 (217) 278-5800 
2009 Mall Street Collinsville, IL 62234 (618) 346-5120 

9511 Harrison Street, Des Plaines, ll 60016 (847) 294-4000 
412 SW Washington Street, Suite 0, Peoria, IL 61602 (309) 671-3022 
2309 W. Main Street, Suite 116, Marion, IL 62959 (618) 993-7200 
100 W. Randolph Street, Suite4-500, Chicago, IL 60601 



R06188ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
1021 NORTH GRANO AVENUE EAST, P.O. Box 19276, SPRINGFIELD, ILLIN0IS 62794-9276 • (217) 782-3397 

JB PRlnKER, GOVERNOR JOHN J, KIM, DIRECTOR 

July 12, 2019 

County Clerk 
Williamson County Courthouse 
200 W. Jefferson 
Marion, Illinois 62959 

Re: Williamson Energy, LLC 
Pond Creek Mine 
NPDES Permit No. IL0077666 
Bureau ID #Wl998590001 
Public Notice of Renewed Pennit 

County Clerk: 

618/993-7200 

Please post the attached National Pollutant Discharge Elimination System Public Notice for a period 
of 30 days. In addition, complete and return the enclosed post card indicating the date of posting. 
Thank you for your cooperation. 

Darin E. Lecrone, P.E. 
Manager, Industrial Unit, Permit Section 
Division of Water Pollution Control 

DEL:IKW:csn 8t 7c/6-28-19 

Enclosures: Public Notice/Fact Sheet, Post Card 

cc: Marion Region/Mine Pollution Control Program 
BOW/DWPC/Recoi:_ds 

4302 N. Main Street, Rodlford, ll 61103 (815) 987-7760 
595 S. State Street, Elgin, IL 60123 (8471608-3131 
2125 S. First Street, Champaign, IL61820 [217) 278·5800 
2009 Mall Street CoBinsviUe, IL62234 (618) 346·5120 

9511 Harrison Street, Des Plaines, ll 60016 {847) 294-4000 
412 SW Washington Street, Suite 0, Peoria, ll 61602 (309) 671-3022 
2309 W. Main Street, Suite 116, Marion, IL 62959 (6181993-7200 
100 W. Randolph Street, Sulte4-SOO, Chicago, ll 60601 
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July 12, 2019 

Department of the Army 
St. Louis District 
Corps of Engineers 
1222 Spruce Street 
St. Louis, Missouri 63103 

Re: Williamson Energy, LLC 
Pond Creek Mine 
NPDES Permit No. IL0077666 (Renewed) 
Bureau ID #W1998590001 
Request for Corps of Engineers Comment 

Gentlemen: 

618/993-7200 

Attached please find a copy of the Public Notice/Fact Sheet for the subject discharge. Please review for 
determination of the impact of this discharge on navigation and anchorage. If no written reply is received at 
the address indicated below within fifteen (15) days of the date of this request, the Agency will assume the 
Corps of Engineers has no objection to the proposed discharge. 

Illinois Environmental Protection Agency 
Division of Water Pollution Control 
1021 North Grand Avenue, East 
P.O. Box 19276 
Springfield, Illinois 62794-9276 

Attn: NPDES PN Clerk 

Darin E. LeCrone, P .E. 
Manager, Industrial Unit, Permit Section 
Division of Water Pollution Control 

DEL:IKW:cs/7817c/6-28-l 9 

Enclosure: Public Notice/Fact Sheet 

cc: Marion Region/Mine Pollution Control Program 
BOW /DWPC/Records 

4302 N. Main Street, Rockford; IL 61103 (815) 987·7760 
595 S. State Street, Elgin, IL 60123 (~~.608-3\~_1 
2125 S. First Street, Cha,m,aigl'I, IL 6182fitll 7) 278•5800 
2009 Mall Street Collinsville, IL62234 (618) 346-5120 

9511 Harrison Street, Des Plaines, ll 60016 (847) 294-4000 
412 SW Washington Street, Suite D, Peoria, IL 61602 (309) 671-3022 
2309 W. Main Street, SlJite 116, Marion, IL 62959 (6181993-7200 
100 W. Randolph Street, Suite 4-500, Chicago, IL 60601 



R06190ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
1021 NORTH GRANO AVENUE EAST, P.O. Box 19276, SPRINGFIELD, ILLINOIS 62794-9276 • (217) 782-3397 

JB PRlnKER, GOVERNOR JOHN J. KIM, DIRECTOR 

Julj'J l2, 2019 

Williamson Energy, LLC 
P.O. Box 300 
Johnston City, Illinois 62951 

Re: · Williamson Energy, LLC 
Pond Creek Mine 
NPDES Permit No. IL0077666 
Bureau ID #Wl998590001 
Public Notice of Renewed Permit 

Gentlemen: 

618/993-7200 

Please post the attached Public Notice for the subject discharge for at least a period of thirty days 
from the date on the Notice in a conspicuous place on your premises. 

We have enclosed a copy of the draft renewed NPDES permit on which this official Public Notice is 
based. If you wish to comment on the draft permit, please do so within 30 days of the Public Notice 
date. If there are any questions, please contact Iwona Ward at 618/993-7200. 

Thank you for your cooperation. 

Darin E. Lecrone, P.E. 
Manager, Industrial Unit, Permit Section 
Division of Water Pollution Control 

DEL:IKW:cs/7817c/6-28-19 

Enclosures: Draft Permit, Public Notice/Fact Sheet 

cc: GERPDC/with Enclosures 
Marion Region/Mine Pollution Control Program 
BOW /DWPC/Records 

4302 N. Main Street, Rod<ford, IL 61103 (815) 987-7760 
595 S. State Street, Elgin, ll 60123 {847) 608-3131 
2125 S. First Street, Champaign, IL61820 (217) 278-5800 
2009 Man Street Collinsville, ll 62234 (6181346-5120 

9511 Harrison Street, Des Plaines, ll 60016 (847) 294-4000 
412 SW Washington Street, Suite D, Peoria, IL 61602 (309) 671-3022 
2309 W. Main Street, Suite 116, Marion, IL 62959 (618) 993-7200 
100 W. Randolph Street, Suite4-SOO, Chicago, IL 60601 
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NPDES Permit No. IL0077666 
Notice No. 7516c 

Public Notice Beginn ng Date: July 12, 2019 

Public Notice Ending Date: August 12, 2019 · 

National Pollutant Discharge Elimination System {NPDES) 
Permit Program 

Draft Renewed NPDES Permit to Discharge into Waters of the State 

Public Notice/Fact Sheet Issued By: 

Illinois Environmental Protection Agency 
Bureau of Water, Division of Water Pollution Control 

Permit Section 
1021 North Grand Avenue East 

Post Office Box 19276 
Springfield, Illinois 62794-9276 

2171782-0610 

Name and Address of Discharger: Name and Address of Facility: 

Williamson Energy, LLC 
P.O .. Box 300 
Johnston City, Illinois 62951 

Williamson Energy, LLC 
Pond Creek Mine 
4 miles east of Johnston City, Illinois 
{Wiltiamson and Franklin Counties) 

The Illinois Environmental Protection Agency {IEPA or Agency) has made a tentative determination to issue an NPDES permit to 
discharge into waters of the state and has prepared a draft permit and associated fact sheet for the above named discharger. The 
Public Notice period will begin and end on the dates indicated in the heading of this Public Notice/Fact Sheet. Comments will be 
accepted until midnight of the Public Notice period ending date indicated above, unless a request for an extension of the original 
comment period is granted by the Agency. Interested persons are invited to submit written comments on the draft permit to the IEPA 
at the above address. Commenters shall provide his or her name, address and the nature of the issues raised and the evidence 
supporting those issues. Commenters may include a request for public hearing. The NPDES permit and notice number{s) must 
appear on each comment page. 

The application, engineer's review notes, Public Notice/Fact Sheet, draft permit. comments received. and other documents are 
available for inspection and may be copied at the IEPA between 9:30 a.m. and 3:30 p.m. Monday through Friday when scheduled by 
the interested person. 

As provided in 35 UI. Adm. Code 309.115{a) any person may submit a request for a public hearing and if such written comments or 
requests indicate a significant degree of public interest in the draft permit, the permitting authority may, at its discretion, hold a public 
hearing. The Agency shall issue public notice of such hearing no less than thirty (30) days prior to the date of such hearing in the 
manner described by 35 Ill. Adm. Code 309.109 through 309.112 for public notice. The Agency's responses to written and/or oral 
comments will be provided in the Responsiveness Summary provided when the final permit is issued. 

The applicant proposes additional surface facilities area to an existing underground coal mine (SIC 1222). Mine operations result In 
the discharge of alkaline and acid mine drainage. 

Public comments are invited on the entire draft permit. The following proposed modifications were incorporated into this Permit 
renewal: 

Incorporated three (3) new outfalls designated as Outfall Nos. 009, 009ES and 011. 

Various mining operation and drainage control plan revisions. 

229.78 acres incorporated for new Refuse Disposal Area No. 3. 

70. 7 acres incorporated for the pipeline to the Big Muddy River. 

145.32 acres for various IBR's for additional permit area. 

Addition of bi-annual metals monitoring of discharges from Outfall Nos. 006, 007, 008,009, 009ES and 011. 

Incorporated previously issued State Construction and Operating Permits {Subtitle ·D Permits). 
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Public Notice/Fact Sheet - Page 2 - NPDES Penni! No. IL0077666 

This facility has eight (8) existing dlscl-,arges which are located in Williamson County, Illinois. The following infom,ation identifies the 
discharge points and receiving streams: 

001 
002 
003 
004 
005 
006 
007 
008 

_Receiving 
Stream 

Unnamed tributary of Pond Creek 
Unnamed tributary of Pqnd Creek 
Unnamed tributary of Pond Creek 
Unnamed tributary of Pond Creek 
Unnamed tributary of Pond Creek 
Unnamed tributary of Pond Creek 
Unnamed tributary of Pond Creek 
Unnamed tributary of Pond Creek 

Latitude 
(North) 

37• 50' 59.2" 
3r50• 26.0" 
37"' 50' 26.0" 
3r50• 25.0" 
3r 50• 9.1· 
3r50• 28.4" 
37• 50' 29.5" 
37• 50' 31.4" 

Longitude 
(West) 

as· 49' 37 .5" 
sa· 49' 51.5" 
sa· 49• 5a.o· 
88° 49' 56.6" 
as· 50• oo.o· 
sa• 50• 40.6" 
as· 49' 34.0" 
sa· 49' 33.9" 

The stream segment NG-02 of Pond Creek receiving the flow from the unnamed tributary into which Outfall 001, 002, 003, 004, 005, 
006, 007 and 008 discharges is not on the 2016 303(d) list of impaired waters. 

Application is made for three (3) new discharges which are located in Williamson and Franklin Counties, Illinois. The following 
information identifies the discharge points and receiving streams: 

Receiving Latitude Longitude 
Outfall Stream (North) ~ 

009 Pond Creek 37° 51 ' 16.1" as· 49' 25.5" 

009ES Unnamed tributary to Pond Creek 37• 50' 52.3" as· 48' 43. 1· 

011 Big Muddy River 37° 52' 37" 89° 01· 49• 

The stream segment NG-02 of Pond Creek receiving the discharge from Outfalls 009 and 009ES is on the 2016 303(d) list of impaired 
waters. 
The following parameters have been identified as the pollutants causing impairment. 

Outfall 

009, 009ES 

Pollutant 

Alteration in stream-side or littoral vegetative cover 
Changes in stream depth and velocity patterns 
Chlorides 
Loss of instream cover, dissolved oxygen, 
Sedim entation/sillation 

The stream segment N-11 of Big Muddy River receiving the discharge from Outfall 011 is on the draft 2016 303(d) list of impaired 
waters. The following parameters have been identified as the pollutants causing impainnent. 

Outfall 

011 

Pollutant 

Iron, Oxygen, dissolved; 
Sedimentation/Siltation 
Total Suspended Solids (TSS) 
Mercury, Polychlorinated biphenyls 
Fecal Coliform 
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,.. 

DRAFT . 
Public Notice/Fact Sheet - Page 3 - NPDES Penni! No. IL0077666 JUL 12 2019 

The alkaline mine discharge from this facility shall be monitored and limited at all times as follows: PUBLIC NOTICE 
Outfalls: 001, 002, 003, 004, 005 

Paramelaq 
Total 

Discharge Suspended Solids Iron (total) pH Alkalinity/ Sulfate Chloride Cadmium Hardness Flow Set~eable 
Condiijon (3) (3)(4) (3) Acidity (1) (mgn) (Cd) (5) (MGD) SOiids Imam lmnAI 

(S.U.) (3) (mgnj (mg/I) 
(2) 

30day dally 30day dally (6) .. -. m&Unum .Vlflilll • ,,..,..,..,, lll'II/I) 

Manitot Measure 
I 35 70 3.0 6.0 6.5·9.0 Alk.>Acid 1250 500 0.0144 only When -

Samnlitlt, 

Monitor Meaiure 
II - . 6.0-9.0 . 1250 500 only When · 0.5 

Samolino 

Monitor Measure 
Ill - . 6.0-9.0 . 1250 500 only When -

Samnlino 

Monitor Measure 
IV 35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 0.0144 only When -

Sampling 

Dry weather discharge (base flow or mine pumpage) from the outfall. 

II In accordance with 35111. Adm. Code 406.110(a), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period less than or equal to the 10-year, 24 hour precipitation event (or snowmelt of equivalent volume) shall 
comply with the Indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event 
for this area is considered to be 5.21 inches. 

Ill In accordance with 35 Ill. Adm. Code 406.110(d), any discharge or increase in volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and pennit limitations of Discharge Condition IV are identical to Discharge Condition I 
to which the outfall discharge has reverted. 

(1) Sulfate water quality standards and effluent limitations detennined tn accordance with 35 Ill. Adm. Code 302.208(h). 
(2) Settleable solids are monitored only as a result of a discharge due to precipitation events which exceed a predetermined 24-hour 

duration or snowmelt total. Settleable solids effluent limitations for alkaline mine discharges are contained in 35 Ill. Adm. Code 
406.110. 

(3) Effluent standards for mine discharges are contained in 35 Ill. Adm. Code 406.106. 
(4) Discharges from Outfall 001, 002, 003, 004 and 005 are subject to a 30-day average effluent limitation for Iron of 3.0 mg/I. Daily 

maximum effluent concentrations are calculated as twice the 30-day average. 
(5) Hardness monitoring is required lo detennine the appropriateness of the sulfate permit limit. 
(6) The Cadmium water quality standards and effluent limitations determined in accordance with 35 Ill. Adm. Code 302.208(h). 
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Public Notice/Fact Sheet - Page 4 • NPDES Permit No. IL0077666 

The acid mine discharge from this facility shall be monitored and limited at all times as follows: 

Outfalls: 006, 007 

Parameters 

Total 

Discharge Suspended SOl:ds Iron (total) pH Alkalinity/ Sulfate Chloride Cadmium Mn Hardness Flow SetUeable 
(Cd) 

Condition ,}~!LI (3) (4) (3) Acidity (1) (mgll) 
(mgn) 

(total) (5) (MGD) Solids 
Cmolll (S.U.) (3 ) (mgll) (mg/l) (2) 

(6) 30day dolly 30day dally (ml/I) m....,..,. ..-. maxlmun .. --. 
Monit0< 

Measure 
I 35 70 3.0 6 .0 6 .5-9.0 Alk.>Acid 1250 500 0.0144 1.0 W hen only 

SamDlino 
Measure Monitor 

I - 6.0•9.0 . 1250 500 . - only 
When 05 

Semolina 

Monitor 
Measure 

Ill\ - . 6.0-9.0 . 1250 500 . - only When 
Sa-•lina 

Monitor Measure 
rv 35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 0.0144 1.0 When only 

Semolina 

Ory weather discharge {base flow or mine pumpage) from the outfall. 

II In accordance with 35111. Adm. Code 406.110{b), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 1-year, 24-hours precipitation event, but less than or equal to the 10-year, 24 hour 
precipitation event ( or snowmelt of equivalent volume) shall comply with the indicated limitations instead of those in 35 Ill. Adm. 
Code 406.106{b). The 1-year, 24-hour precipitation event for this area is considered to be 2.97 Inches. 

Ill In accordance with 35 Ill. Adm. Code 406.110(d), any discharge or increase In volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event {or snov.melt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35 111. Adm. Code 406.106{b). The 10-year, 24-hours precipitation event for this 
area is considered to be 5.21 Inches. 

IV Discharges continuing 24 hours after c~sation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition I 
to which the outfall discharge has reverted. 

. 

(1) Sulfate water quality standards and effluent limitations determined in accordance with 35 Ill. Adm. Code 302.208{h). 
(2) Settleable solids are monitored only as a result of a discharge due to precipitation events which exceed a predetermined 24-hour 

duration or snowmelt total. Settleable solids effluent limitations for acid mine drainage discharges are contained in 35 Ill. Adm. 
Code 406.110{b), (c), and (d). 

(3) Effluent limitalions for mine discharges are contained in 35 Ill. Adm. Code 406.106. 
(4) Discharges from Outfall 006 and 007 are subject to a 30-day average effluent limitation for Iron of 3.0 mg/I. Daily maximum 

effluent concentrations are calculated as twice the 30-day average. 
(5) Hardness monitoring is required to determine the appropriateness of the sulfate permit limitation. 
(6) The Cadmium water quality standards and effluent limitations determined in accordance with 35 Ill. Adm. Code 302.208(h). 
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Public Notice/Fact Sheet - Page 5 - NPDES Pennit No. IL0077666 ... ..,,. 
'!1' 

The acid mine discharge from this facility shall be monitored and limited at all limes as follows: 

Outfall: 008 

-
Parameters 

Total 

Discharge Suspended Solids Iron (10181) pH Alkalinity/ Sullata Chloride Mn 
Condition (3) l~n~\ (3) Acidity (11 (mg/L) (total) 

/nnRI 
(S.U.) (3) (mg/l) (mg/l) 

30doy dally 30doy dally 
aver.aa• ,.......,, av•-=-• maxi...., 

I 35 70 3.0 6.0 6.5-9.0 Alk,>Acid 1250 500 1.0 

II . 6.0-9.0 1250 500 -

Ill - - 6.0-9.0 - 1250 500 -

IV 35 70 3.0 6.0 6 ,5-9 0 Alk.>Acid 1250 500 1.0 

Dry weather discharge (base flow or mine pumpage) from the outfall. 

Hardna.• Flow 
(&) (MGDI 

Monitor Measure 

only 
When 

Samnlina 

Mo~ tor 
Measure 

~ ly 
When 

Samnllno 

Monitor Measure 

only 
When 

Samnlinn 

Monitor Measure 
only 

When 
Samnlfno 

DRAFT 
JUL 12 20t9 

PUeuc NOTICE 

Seltleable 
SO'.•ds 

(2) 
(m1n) 

. 

0 .5 

-
-

II In accordance wilh 35111. Adm. Code 406.110(b ), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 1-year, 24-hours precipitation event, but less than or equal to the 10-year, 24 hour 
precipitation event (or snowmelt of equivalent volume) shall comply with the indicated limitations instead of those In 35 Ill. Adm. 
Code 406.106(b). The 1-year, 24-hour precipitation event for this area is considered to be 2.97 inches. 

Ill In accordance with 35 111. Adm. Code 406.110(d), any discharge or increase in volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowme!t of equivalent volume) shall comply 
with the indicated limitations instead of those in 35111. Adm. Code 406.106(b). The 10-year, 24-hours precipitation event for this 
area is considered to be 5.21 inches. 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and pennit limitations of Discharge Condition IV are identical to Discharge Condition I 
to which the outfall discharge has reverted. 

(1) Sulfate water quality standards and effluent limitations determined In accordance with 35 111. Adm. Code 302.208(h). 
(2) Settleable solids are monitored only as a result of a discharge due to precipitation events which exceed a predetemnined 24-hour 

duration or snolM'Tlelt total. Settleable solids effluent limitations for acid mine drainage discharges are contained In 35 Ill. Adm. 
Code 406.110(b), (c), and (d). 

(3) Effluent limitations for mine discharges are contained in 35 Ill. Adm. Code 406.106. 
(4) Discharges from Outfall 008 are subject to a 30-day average effluent limitation for Iron of 3.0 mg/I. Daily maximum effluent 

concentrations are calculated as twice the 30-day average. 
(5) Hardness monitoring is required to detennine the appropriateness of the sulfate permit limitation. 
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Discharge 
Condition 

I 

II 

Ill 

IV 

Public Notice/Fact Sheet· Page 6: NPDES Penni! No. IL0077666 

The alkaline mine discharge from this facility shall be monitored and limited at all times as follows: 

Outfall: 009 

Parameters 
Total Mn 

Suspended Solids Iron (total) pH Alkalinity/ Sulfate Chloride (total) Hardness Copper Flow 
(3) j!~t (3) Acidity (1) (mg/L} (mg/I..) (5) (CU) (MGD) 

/,nan\ 
30day dolly 30doy dally 

(S.U.) (3) (mg/L) 
30day dolly 

(mg/I..) 

..,.-. m.....,,..,. .. -. maxlm<m .. - . mulmum 

Mooitor 
Measure 

35 70 3.0 6.0 6.5-9.0 Alk.>Atld 1~ 0 500 2.0 4.0 only 0 .0245 When 
Samolina 

See Measure 

- . . 6.0-9.0 1250 Special - Monitor - When 
Condition only Sampling 

No.14 
See Measure 

- 6.0-9.0 1250 
Special . - Monitor 

When 
Condition only 

No.14 
Sampling 

See Measure 

35 70 3.0 6..0 6.0 -9.0 Alk.>Acid 1260 
Special 2.0 4.0 

Monitor 0.0245 When 
Condition only Sampling 

No. 14 

Dry weather discharge (base flow or mine pumpage) from the outfall at times of "low flow" or ·no flow" conditions in the receiving 
stream as defined in Special Condition No. 14. 

II In accordance with 35111. Adm. Code 406.110(a), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period less than or equal to the 10-year, 24 hour precipitation event (or snowmelt of equivalent volume) shall 
comply with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event 
for this area is considered to be 2.97 inches. 

Ill In accordance with 35 Iii. Adm. Code 406.110(d), any discharge or increase in volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35111. Adm. Code 406.106(b). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. At such time that receiving 
stream flow subsides to the degree that the mixing ratio specified in Special Condition No. 14 is not available, monitoring 
requirements and pennit limitations shall revert to Discharge Condition l. 

(1) Sulfate water quality standards and effluent limitations detennined in accordance with 35111. Adm. Code 302.208(h). 
(2) Settleable solids are monitored only as a result of a discharge due to precipitation events which exceed a predetermined 24-hour 

duration or snowmelt total. Settleable solids effluent limitations for alkaline mine discharges are contained in 35 Ill. Adm. Code 
406.110. 

(3). Effluent standards for mine discharges are contained in 35 111. Adm. Code 406.106. 
(4) Discharges from Outfall 009 are subject to a 30-day average effluent limitation for Iron of 3.0 mg/I. Daily maximum effluent 

con~entrations are calculated as twice the 30-day average 
(5) Hardness monitoring is required to detennine the appropriateness of the sulfate pennit limitation. 

Settleable 
Solids 

(2) 
(ml/I) 

. 

O.S 

-

-
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Discharge 
Condition 

I 

11 

Ill 

N 

DRAFT 
Public Notice/Fact Sheet - Page 7 • NPDES Pemiit No. IL0077666 

The alkaline mine discharge from this facility shall be monitored and limited at all times as follows: 

Outfall: 009ES 

JUL 12 2019 

PUBLIC NOTICE 

Parameters 
Total Mn 

Suspended Solids Iron (Iota!) pH Alkalin,tyl Sulfate Chloride (total) Hardness Copper Flow 
(3) (3)(4) (3) Acidity (1) (mg/L) {mg/L) (5) (CU) (MGD) 

(mall\ rm Ill (S.U.) t3) (mg/l) (mg/L) 
30day dally 30day daily 30day dally 

averme muJmtm averao.e maximum aver--• mulmwn 

Monitor Measure 
35 70 30 6.0 6.5-9.0 Alk.>Acid 1250 500 2.0 4.0 only 0.0245 When 

Samollna 

Monitor Measure 
- - 6.0-9.0 1250 500 - only - When 

Samot na 

Monitor Measure 
. . 6.0-9.0 1250 500 . 

only When 
Semolina 

Monilor Measure 
35 70 3.0 6.0 6.0-9.0 Alk.>Add 1250 500 20 4.0 only 0.0245 When 

Samolinq 

Dry weather discharge (base flow Of mine pumpage) from the outfall. 

II In accordance with 35 Ill. Adm. Code 406.110(a), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period less than or equal to the 10-year, 24 hour precipitation event (or snowmelt of equivalent volume) shall 
comply with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event 
for this area Is considered to be 2.97 inches. 

Ill In accordance with 35 Ill. Adm. Code 406.110(d), any discharge or increase in volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall-comply 
with the indicated limitations instead of those in 35 111. Adm. Code 406.106(b ). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and permit limitations of Discharge Condition IV are Identical to Discharge Condition I 
to which the outfall discharge has reverted. 

(1) Sulfate water quality standards and effluent limitations determined in accordance with 35 Ill. Adm. Code 302.208(h). 
(2) Settleable solids are monitored only as a result of a discharge due to precipitation events which exceed a predetermined 24-hour 

duration or snowmelt total. Settleable solids effluent limitations for alkaline mine discharges are contained in 35111. Adm. Code 
406.110. 

(3) Effluent standards for mine discharges are contained in 35111. Adm. Code 406.106. 
(4) Discharges from Outfall 009ES are subject to a 30-day average effluent limitation for Iron of 3.0 mg/I. Daily maximum effluent 

concentrations are calculated as twice the 30-day average 
(5) Hardness monitoring is required to determine the appropriateness of the sulfate permit limitation. 

Settteab'e 
Solids 

(2) 
(ml~) 

05 

-
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The alkaline mine discharge from this facility shall be monitored and limited at all times as follows: · 

Outfall: 011 

Parameters 
Mn 

Suspended Solids Iron (total) pH Alkalinily/ Sulfate Chloride (lotal) 

,!2JA\ (mgn) Hatdness Nickel Copper Flow 

30doy 
nera:i• 

35 

,}~A\ (3) Acidity (5) (rng/1) 
(S.U.) (4) (mg/I) 121 (6) (mg/L) (rng/L) (MGO) 

dally ~ doy dally 30day daily 
maximum ... --- maximUTI ,W,etAn• maximLm 

See See See See 
Measure 

70 3.0 6.0 60-9.0 Alk.>Acid 
Special Special 2.0 4.0 Monitor Special Special 

When 
Condition Condition only Condition Condition Sampling 

No.16 No.16 No. 16 No.16 

For any discharge not meeting the water quality standard for any of the above parameters, such discharge shall be subject to the 
limitations and monitoring requirements of Special <;:ondition No. 16. 

(1) Effluent standards for Total Suspended Solids in mine discharges are established pursuant to 35 Ill. Adm. Code 406.106. 
(2) Effluent standards for Iron ancl Manganese are established pursuant to 35 Ill. Adm. Code 304.124. 
(3) Pursuant to 35 Ill. Adm. Code 406.106, pH shall not be less than 6.0 or greater than 9.0 S.U. 
(4) Pursuant to 35111. Adm. Code 406.106, total acidity shall not exceed total alkalinity. 
(5) Sulfate water quality standards and effluent limitations determined in accordance with 35 Ill. Adm. Code 302.208(h). 
(6) Hardness monitoring is required to determine the appropriateness of the sulfate permit limitation. 

To assist you in identifying the location of the discharges, please refer to the attached map. The permit area for this facility is located 
in Sections 2, 3, 4, 7, 8, 9, 10, 12, 14, 15, 16, 17, 18 and 29, Township 8 South. Range 4 East, and Sections 11, 12, 13, 35, 36. 
Township 8 South, Range 3 East, Williamson County, 3" P.M., Illinois, and Sections 1, 2 and 12, Township 8 South, Range 2 East, 
and Sections 7, 8, 9, 11, 14, 15, 16, and 17, Township 8 South, Range 3 East, and Sections 27, 28, 29, 30, 31, 32, 34 and 35, 
Township 7 South, Range 2 East, Franklin County. 3rd P.M., Illinois. 

Iron 
(Oissolved) 

See 
Special 

Condition 
No. 16 
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Williamson Energy, LLC -Pond Creek Mine No. 1 is creating a new Refuse Disposal Area No. 3. This proposed disposal area will tie 
Into the existing Refuse Disposal Area No. 1 & 2. Associated with the new Refuse Disposal Area No. 3, a new sediment basin will be 
installed to control the rainfall that falls on the out-slopes of the sediment basin and will discharge through new Outfalls 009 and 
009ES. 

The facility is also requesting a modification to Outfall 005. The facility is proposing to stop using the geotextile tubes, which were 
operated In a no discharge configuration. The facility was using the geotextile tubes to remove fine refuse and collecting the water 
and pumping It to the existing refuse disposal area. Williamson Energy, LLC is requesting to modify the drainage control plan to allow 
stormwater runoff from the area to discharge through sediment ditches and spillway, into Ditch D-5C and through Pond 005. This 
drainage pattern is not a deviation from the originally approved drainage plan. Due to the nature of the geotextile tubes, surface water 
quality is not anticipated to be affected once the geotextile tubes are out of service and no longer being utilized. 

To not increase chlorides and sulfates due to the construction of RDA No. 3, the mine Is eliminating or reclaiming the outslopes of 
RDA No. 1 and RDA No. 2 that previously discharged through Outfalls 007 and 008. Ther~fore, there will not be an increase in loading 
due to the construction of RDA No. 3. 

The information in this antidegradation assessment came from the December 2014 NPDES Renewal #2 for Permit #IL0077666 report 
by Alliance Consulting, Inc. titled "Pond Creek Mine No. 1 & Refuse Disposal Area No. 3" and the anti-degradation assessment 
provided on November 18, 2016. • · 

ldentlflcation and Characterization of the Affected Water Body. 

The subject facility proposed to discharge to Pond Creek through Outfall 009 at a point where O cfs of flow exists upstream of the 
outfalls during critical 7Q10 low-flow conditions. Pond Creek is classified as a General Use Water. Pond Creek is not listed as a 
biologically significant stream in the 2008 Illinois Department of Natural Resources Publication Integrating Multiple Taxa In a Biological 
Stream Rating System, nor is it given an integrity rating in that document. Pond Creek, Waterbody Segment, NG-02, is listed on the 
draft 2016 Illinois Integrated Water Quality Report and Section 303(d) List as impaired for aquatic life use with potential causes given 
as alteration in stream-side or littoral vegetative cover (non-pollutant), changes in stream depth and velocity patterns (non-pollutant), 
chlorides, loss of instream cover (non-pollutant), dissolved oxygen (non-pollutant), and sedimentaUon/slltation. Primary contact 
recreation and secondary contact uses are fully supported. Pond Creek Is not subject to enhanced dissolved oxygen standards. 

Identification of Proposed Pollutant Load Increases or Potential Impacts on Uses. 

The mine outfalls will be classified as acid mine drainage. Suspended solids will be treated in the sedimentation ponds. Effluent 
discharged from these ponds will contain suspended solids loadings that are similar to those occurring from the land in its present 
use. Sulfates and chlorides will undergo an increase in loading to the receiving streams as a result of the mining activities. Based on 
estimated effluent concentrations for this mine, chloride and sulfate will meet water quality standards in the receiving stream based 
on the mixing provided by my December 13, 2016 water quality memo. 

Fate and Effect of Parameters Proposed for Increased Loading. 

Suspended solids discharged will eventually be incorporated into bed sediments and will continue to move downstream. Sulfate and 
chloride will remain dissolved in the water and will move through the downstream continuum. Small amounts of these substances will 
be removed by organisms as these substances are necessary for life. No adverse impacts to the receiving streams will occur as all 
water quality standards will be met. 

Purpose and Social & Economic Benefits of the Proposed Activity. 

The disposal of excess water, including the water infiltrating the mine, will allow the mine to continue to operate. The Pond Creek 
Mine is expected to generate 5 - 6 mlllion tons of useable coal annually. According to information given In a document dated November 
18, 2016 entitled Anti-degradation Assessment, Pond Creek No. 1 Mine. NP DES Permit I L0077666, continued operation of the existing 
mine will continue to provide jobs for 203 employees with an annual payrqll of approximately $18 million. In addition to these 203 
direct employees, ii is estimated that another 100 persons are employed in daily work associated with the Mine's production. This 
includes truck drivers. supply and support personnel, train crews, and technical personnel. 1n addition, other local businesses would 
also benefit from the wealth created by the mine. The operation of the mine provides tax revenues through payroll, coal severance, 
and mineral resource taxes for the surrounding counties and the State of Illinois. The total local, state, and federal revenues generated 
by the continuation of this Mine are approximately $78 million annually. Current employment statistics indicate that the unemployment 
rate for Williamson County was 7.5%. 
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Assessments of Alternatives for Less Increase in Loading or Minimal Environmental Degradation. 

Alternatives to discharge through Outfall 009 have been evaluated by the mine company in a document dated November 18, 2016 
entided Anti-degradation Assessment. Pond Creek No. 1 Mine. NPDES Permit and are summarized as follows: 

Chloride and Sulfate 

Membrane Processes. Standard reverse osmosis (RO) treatment results in a waste stream of water with ahigh concentration of 
contaminants that is typically 25% of the flow being sent to the RO treatment system. The reject stream must still be dis posed of In a 
responsible manner. Due to the disposal issue, the Membrane Process is not viable. 

Deep Wei/ Injection of the Entire Groundwater Stream. The untreated groundwater infiltrate could be discharged directly to a deep 
well. Considering the cost and operational difficulties experienced to date for the two wells that have been installed at the nearby 
Sugar Camp Coal facility to accept 0.45 MGD each, deep well injection of the untreated groundwater infiltrate Is not considered either 
applicable or feasible for the operation of the Mine. 

Discharge to P01W or Other Sources. POTWs are not designed to treat wastewaters containing dissolved substances such as 
chloride or sulfate. This option is not feasible. · 

No discharge. Given the climate of Williamson County, the mine company concludes that evaporation is not a viable option for 
disposal of the stormwater runoff mine effluent. 

Mechanical Evaporation. Mechanical evaporation uses high temperatures and pressure to remove the water. The equipment is 
expensive to construcVinstall. operate, and maintain. Also, there would be materials to dispose of either in a landfill or in the Injection 
Wells that have been found ~o be unreliable for nearby mines. Therefore, this option is not considered either applicable or feasible for 
the operation of the mine. 

Crysta/lizaton. Crystallization equipment is expensive to construct/install, operate and maintain. The cost is estimated at $0.25/gallon, 
the mine company concludes that crystallization is not a viable option for disposal of the stormwater runoff mine effluent. 

Cost Effective Sulfate Removal (CESR) process. This is a proprietary technology that uses hydrated lime and proprietary chemicals 
to precipitate gypsum, metals and ettringite. Sludge would be produced that would require landfill disposal. The proprietary technology 
is still being developed. Additionally, this method is not proven to remove chlorides. These drawbacks make the CESR process 
infeasible for use at the coal mine. 

Chemical Precipitation. Alkaline chemicals may be added to acid mine effluent to precipitate metals. The sludge produced must be 
disposed of and in some cases witl contain hazardous materials added to the wastewater to attain precipitation. The additives used 
require mining in their own right. The water discharged may contain these additives, such as aluminum, in elevated concentrations. 
Additionally, this method is not proven to remove chlorides. These drawbacks make chemical precipitation infeasible. 

Sedimentation/Siltation 

Sedimentation. The facility is proposing to pump the groundwater infiltration to a Water Staging Cell where the water will have an 
opportunity for solids to settle out. The water will then be discharged to the Big Muddy River though the diffuser. 

Use alternate sediment control and treatment devices. Alternatives to the use of sediment control ponds exist for control of discharge 
of settleable solids. Such alternatives Include chemical soil stabilizers, erosion control blankets, geotextile filter bags, fiber rolls, silt 
fencing, straw mulch, straw bale dikes, and temporary seeding. These measures are aimed at minimization of the generation of 
settable solids. Most of these measures have been used previously during the construction and operations and in accordance with 
the current permit, as supplemental treatment and prevention of generation of settable solids. The use of altemalive sediment control 
measures is considered practical and cost effective for the treatment and control of surface runoff in conjunction with sediment control 
ponds. However, the use of these practices to eliminate the proposed sediment control ponds is not feasible. Instead, ii is being 
proposed that these BMPs be incorporated Into the proposed alternative as needed. 

No discharge. Given the climate of Williamson County, the mlne company concludes that evaporation is not a viable option for 
disposal of the stormwater runoff mine effluent. 

Filtration. Filtration is a technology that is not feasible for the proposed facility because: filtration is much more expensive than 
sediment ponds, filtration processes require a steady stream of water for treatment which is not the case in treating stormwater runoff, 
a large area of land would be required for such a facility, and maintenance and supervision of the filtration and sludge disposal 
operation would be burdensome and would increase production costs. 
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Constructed Wetlands. Constructed wetlands have proven to be effective for treatment of suspended solids with several limitations. 
These limitations include; low and consistent rates of inflow, eventual sludge accumulation requiring dredging and wetland 
reconstruction, and release of hydrogen sulfide and other digestive gases into the atmosphere from sulfate digestion processes. Use 
of wetlands in mine stonnwater runoff treatment would be limited by the enonnous amount of land required to construct a wetland of 
sufficient size for the flow rates to be expected from such an operation. 

Chemical Precipitation. Alkaline chemicals may be added to acid mine effluent to precipitate metals. The.sludge produced must be 
disposed of and in some cases will contain hazardous materials added to the wastewater to attain precipitation. The additives used 
require mining in their own right. The water discharged may contain these additives, such as aluminum, in elevated concentrations. 
Concerns with the use of chemical precipitation at the proposed coal mine include; worker safety regarding the chemicals to be used, 
treatment costs, process operation and maintenance, disposal of precipitate sludge in a landfill, necessity of treatment considering 
that acid water is not considered a factor for the proposed operation, susceptibility to system malfunction due to high volume flows 
from stonn events, and Improbability of actual improvement in overall water quality when compared to the use of sediment ponds. 
These drawbacks make chemical precipitation Infeasible. 

Summary Comments of the ltlinols Department of Natural Resources, Regional Planning Commissions, Zoning Boards or 
Other Entitles 

On November 2, 2016, the IDNR EcoCAT web-based tool was used and indicated that there were no aquatic endangered/threatened 
species present in the vicinity of the discharge. While the IDNR EcoCAT web-based tool did not tenninate the consultation because 
of the nearby presence of Chuck-Will's-Willow (Capr/mu/gus carolinensis), future tennination is likely. 

Agency Conclusion. 

This preliminary assessment was conducted pursuant to the Illinois Pollution Control Board regulation for Antidegradalion found at 35 
Ill. Adm. Code 302.105 (antidegradation standard) and was based on the infonnation available· to the Agency at the time the draft 
pennit was written. We tentatively find that the proposed activity will result in the attainment of water quality standards; that all existing 
uses of the receiving stream will be maintained; that all technically and economically reasonable measures to avoid or minimize the 
extent of the proposed increase in pollutant loading have been incorporated into the proposed activity; and that this activity will benefit 
the community at large by allowing the continuation of coal mining with all of its economic benefits to the local economy. Comments 
received during the NPDES permit public notice period will be evaluated before a final decision is made by the Agency. 
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Williamson Energy, LLC operates the Pond Creek No. 1 Mine which is located in Williamson County. The mining complex contains 
an estimated 383.3 million tons of clean, recoverable coal reserves. WUiamson Energy commenced construction of the Mine In 2005. 
The Mine has a life expectancy of more than 20 years. The mine has one operating longwall system. The Preparation Plant facilities 
are capable of processing 2,000 tons of coal per hour. The productive capacity of the mine is 5-6 million tons per year. Coal is 
shipped by rail, truck and barge (via railroad). 

Williamson currenUy operates the mine under the existing Permit 375 and Pennit 417 from the Illinois Department of Natural 
Resources, Office of Mines and Minerals (IDNR-OMM). The Mine currently discharges under NPDES Pennits 1L0077666. 

The Pond Creek Mine has submitted an antidegradation report as part of the following NPDES permit activities: 
To respond to the over capacity of water on-site, a new outfall to the Big Muddy River is proposed. The outfall structure will 
be a multi-port diffuser and a mixing zone is being requested for the discharge; and 
The mine permit modification request includes the discharge of stormwater from stormwater ponds associated with the 
proposed Refuse Disposal Area No. 3 to Pond Creek. (Discussed under another antidegradatlon assessment.) A mixing 
zone is being requested for Pond Creek. 

The mine uses water in two areas of operation; dust suppression during coal extraction and wash water in the preparation plant. The 
water used in the coal extraction process is fresh, untreated water purchased from the City of Johnston City and it not recoverable. 
The water used to wash the coal in the preparation plant comes from the fresh water lake, Over time, the fine solid particles present 
in the thickener underflow that is pumped to the Slurry lmpoundmenVRDA No. 3 settle to the bottom of the impoundment leaving 
clarified )Wier on the surface. There is some loss of water during the washing process. Additionally, since the fines do not all settle 
immediately In the slurry impoundment, the quality of the clarified water results in a need for additional water for the preparation plant. 
Therefore, preparation plant water Is supplemented with mine infiltration water and/or stormwater. 

An aquifer above the coal seam causes an influx in water into the Mine. The infiltrating groundwater is from a saline aquifer, with a 
chloride content of approximately 1,099 to 2,799 mg/L, The sulfate ranges between 1,720 and 2,120 mg/L. Presently, the mine is 
removing 2. 7 MGD of this high-chloride groundwater from the active mine. During normal coal processing operations, the preparation 
plant requires approximately 2.3 MGD. It Is necessary to remove the water from the mine to protect the health and safety of the 
v.orkforce, as well as, the overall mining operation. 

Water will be stored in the Water Staging Cell and will be pumped to the Big Muddy River diffuser for mixing. An evaluation of the 
mixing zone will be reported in a separate memo. 

The information In this antidegradation assessment came from the December 2014 NPDES Renewal #2 for Permit #IL0077666 report 
by Alliance Consulting, Inc. titled "Pond Creek Mine No. 1 & Refuse Disposal Area No. 3" and the anti-degradation assessment 
provided on November 18, 2016 entitled Anti-degradation Assessment. Pond Creek No. 1 Mine, NPDES Permit IL0077666 

Identification and Characterization of the Affected Water Body. 

The subject facility proposes to discharge to the Big Muddy River through Outfall 011 at a point where 37.0 cfs of flow exists upstream 
of the outfall during critical 7Q10 low-flow conditions. The Big Muddy River is classified as a General Use Water. The Big Muddy 
River is not listed as a biologically significant stream in the 2008 Illinois Department of Natural Resources Publication Integrating 
Multiple Taxa in a Biological Stream Rating System, nor is it given an integrity rating in that document. The Big Muddy River, 
Waterbody Segment, N-11 , is listed on the draft 2016 Illinois Integrated Water Quality Report and Section 303(d) List as impaired for 
aquatic life use with potential causes given as iron (dissolved), dissolved oxygen (non-pollutant), sedimentation/siltation (non
pollutant), and total suspended solids; fish consumption use with potential causes given as mercury and polychlorinated biphenyls; 
and primary contact recreation use with potential cause given as fecal coliform. Aesthetic quality use is fully supported. This segment 
of the Big Muddy River is not subject to enhanced dissolved oxygen standards. 

Identification of Proposed Pollutant Load Increases or Potential Impacts on Uses. 

The constituents of concern are chloride, sulfates, manganese, iron, and total suspended solids. The chloride loading will range from 
19,141 to 1, 197,698 lbs/day at a concentration ranging from 1,699 to 12,000 mg/L. The sulfate loading will range from 9,720 to 
476,031 lbs/day at a concentration ranging from 820 to 2,120 mg/L. The manganese loading will range from 33 to 336 lbs/day at a 
concentration ranging from 0.125 to 0.419 mg/L. The Iron (total) loading will range from 34 to 348 lbs/day at a concentration ranging 
from 0.216 to 1.835 mg/L. Iron (dissolved) is only a fraction of the Iron (total) and will meet the water quality standard at the end-of
pipe or at the edge of the mixing zone. The Nickel loading will range from 1 to B lbs/day at a concentration ranging from 0.004 to 
0.014 mg/L. The Copper loading will range from 1 to B lbs/day at a concentration ranging from 0.011 to 0.32 mg/L. The TSS loading 
will range from 2,337 to 118,332 lbs/day at a concentration ranging from 7 to 70 mg/L. 
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Chloride and sulfates would remain dissolved in the water and would move through the downstream continuum. Manganese, iron, 
Nickel, Copper, and total suspended solids will most likely settle and become part of the bed sediment toad in the river. A mixing zone 
in the Big Muddy River will be utilized to dissipate chloride and sulfate to water quality standard levels. A zone of initial dilution will be 
utilized to dissipate Copper to water quality standard levels. Smalt amounts of chloride an~ sulfates would be removed by organisms 
as these substances are necessary for life. Because of the near real-time continuous monitoring of upstream and downstream 
conditions in the receiving stream, and the ability of the pem,ittee's diffuser to adjust to flow and background concentration conditions, 
discharges will always be into a waterbody that is below water quality standards and in concentrations and flow combinations that will 
not cause or contribute to an exceedance downstream of the mixing zone. No adverse Impacts to streams would occur as all water 
quality standards are expected to be met in the receiving water. 

Purpose and Social & Economic Benefits of the Proposed Activity. 

The disposal of excess water, including the water infiltrating the mine, will allow the mine to continue to operate. The Pond Creek 
Mine is expected to generate 5 - 6 million tons of useable coal. According to information given in a document dated November 18, 
2016 entitled Anti-degradation Assessment. Pond Creek No. 1 Mine, NPDES Permit IL0077666, continued operation of the existing 
mine will continue to provide Jobs for 203 employees with an annual payroll of approximately $18 million. In addition to these 203 
direct employees, it is estimated that another 100 persons are employed in daily work associated with the Mine's production. This 
includes truck drivers, supply and support personnel, train crews, and technical personhel. In addition, other local businesses would 
also benefit from the wealth created by the mine. The operation of the mine provides tax revenues through payroll, coal severance, 
and mineral resource taxes for the surrounding counties and the State of Illinois. The total local, state, and federal revenues generated 
by the continuation of this Mine are approximately $78 million annually. Current employment statistics indicate that the unemployment 
rate for Williamson County was 7 .5¾. 

Assessments of Alternatives for Less Increase in Loading or Minimal Environmental Degradation. 

Excess water is proposed to be discharged to the Big Muddy River. Alternatives to this system have been evaluated by the mine 
company in a document dated November 18, 2016 entitled Anti-degradation Assessment, Pond Creek No. 1 Mine. NPDES Penni! 
and are summarized as follows: 

Chloride and Sulfate 

Membrane Processes. Standard reverse osmosis (RO) treatment results in a waste stream of water with a high concentration of 
contaminants that is typically 25% of the flow being sent to the RO treatment system. The reject stream must still be disposed of in a 
responsible manner. Due to the disposal issue, the Membrane Process is not viable. 

Deep Well Injection of the Entire Groundwater Stream. The untreated groundwater infiltrate could be discharged directly to a deep 
well. Considering the cost and operational difficulties experienced to date for the two wells that have been Installed at the nearby 
Sugar Camp Coal facility to accept 0.45 MGD each, deep well Injection of the untreated groundwater infiltrate is not considered either 
applicable or feasible for the operation of the Mine. 

Discharge to POTW or Other Sources. POTWs are not designed to treat wastewaters containing dissolved substances such as 
chloride or sulfate. This option Is not feasible. 

No discharge. Given the climate of Williamson County, the mine company concludes that evaporation js not a viable option for 
disposal of the stormwater runoff mine effluent. 

Mechanical Evapor~tion. Mechanical evaporation uses high temperatures and pressure to remove the water. The equipment is 
eXPensive to construct/install, operate, and maintain. Also, there would be materials to dispose of either in a landfill or in the Injection 
Wells that have been found to be unreliable for nearby mines. Therefore, this option is not considered either applicable or feasible for 
the operation of the mine. 

Crystallizaton. Crystallization equipment is expensive to construcVinstall, operate and maintain. The cost is estimated at $0.25/gallon, 
the mine company concludes that crystallization is not a viable option for disposal of the stormwater runoff mine effluent. 

Cost Effective Sulfate Removal (CESR) process. This is a proprietary technology that uses hydrated lime and· proprietary chemicals 
to precipitate gypsum, metals and etlringile. Sludge would be produced that would require landfill disposal. The proprietary technology 
is still being developed. Additionally, this method is not proven lo remove chlorides. These drawbacks make the CESR process 
infeasible for use at the coal mine. 
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Chemical Precipitation. Alkaline chemicals may be added to acid mine effluent to precipitate metals. The sludge produced must be 
disposed of and in some cases will contain hazardous materials added to the wastewater to attain precipitation. The additives used 
require mining in their own right. The water discharged may contain these additives, such as aluminum, fn elevated concentrations. 
Additionally, this method rs not proven to remove chlorides. These drawbacks make chemical precipitation infeasible. 

Sedimentation/Siltation 

Sedimentation. The facility is proposing to pump the groundwater infiltration to a Water Staging Cell where the water will have an 
opportunity for solids to settle out. The water will then be discharged to the Big Muddy River though the diffuser. 

Use alternate sediment control and treatment devices. Alternatives to the use of sediment control ponds exist for control of discharge 
of settleable solids. Such alternatives include chemical soil stabilizers, erosion control blankets, geotextile filter bags, fiber rolls, silt 
fencing, straw mulch, straw bale dikes. and temporary seeding. These measures are aimed at minimization of the generation of 
settable solids. Most of these measures have been used previously during the construction and operations and In accordance with 
the current permit, as supplemental treatment and prevention of generation of settable solids. The use of alternative sediment control 
measures is considered practlcal and cost effective for the treatment and control of surface runoff in conjunction with sediment control 
ponds. However, the use of these practices to eliminate the proposed sediment control ponds is not feasible. Instead, It Is being 
proposed that these BMPs be incorporated into the proposed alternative as needed. 

No discharge. Given the climate of Williamson County, the mine company concludes that evaporation is not a viable option for 
disposal of the stormwater runoff mine effluent. 

Filtration. Filtration is a technology that is not feasible for the proposed facility because: filtration is much more expensive than 
sediment ponds, filtration processes require a steady stream of water for treatment which is not the case in treating stormwater runoff, 
a large area of land would be required for such a facility, and maintenance and superv1sion of the filtration and sludge disposal 
operation would be burdensome and would increase production costs. 

Constructed Wetlands. Constructed wetlands have proven to be effective for treatment of suspended solids with several limitations. 
These limitations Include; low and consistent rates of inflow, _eventual sludge accumulation requiring dredging and wetland 
reconstruction, and release of hydrogen sulfide and other digestive gases into the atmosphere from sulfate digestion processes. Use 
of weUands ln mine stormwater runoff treabnent would be limited by the enormous amount of land required to construct a wetland of 
sufficient size for the flow rates to be expected from such an operation. 

Chemical Precipitation. Alkaline chemicals may be added to acid mine effluent to precipitate metals. The sludge produced must be 
disposed of and In some cases will contain hazardous materials added lo the wastewater to attain precipitation. The additives used 
require mining in their own right. The water discharged may contain these additives, such as aluminum, in elevated concentrations. 
Concerns with the use of chemical precipitation at the proposed coal mine include; worker safety regarding the chemicals to be used, 
treatment costs, process operation and maintenance, disposal of precipitate sludge in a landfill, necessity of treatment considering 
that acid water is not considered a factor for the proposed operation, suscepbbiGty to system malfunction due to hlgh volume flows 
from storm events, and Improbability of actual improvement In overall water quality when compared to the use of sediment ponds. 
These drawbacks make chemical precipitation infeasible. 

Summary Comments of the lllinols Department of Natural Resources, Regional Planning Commissions, Zoning Boards or 
Other Entities. 

On November 2, 2016, the lONR EcoCAT web-based tool was used and indicated that there were no aquatic endangered/threatened 
species present in the vicinity of the discharge. While the IDNR EcoCAT web-based tool did not terminate the consultation because 
of the nearby presence of Chuck-Will's-Willow (Caprimulgus carolinensis), future termination is likely. 

Agency Conclusion. 

This preliminary assessment was conducted pursuant to the Illinois Pollution Control Board regulation for Antidegradation found at 35 
Ill. Adm. Code 302.105 (antidegradation standard) and was based on the information ava~able to the Agency at the time the draft 
permit was written. We tentatively find that the proposed activity will result in the attainment of water quality standards; that a'I existing 
uses of the receiving stream will be maintained; that all technically and economically reasonable measures to avoid or minimize the 
extent of the proposed Increase in pollutant loading have been lncorporated rnto the proposed actlvity; and that this activity will benefit 
the community at large by allowing the continuation of coal mining with all of its economic benefits to the local economy. Comments 
received during the NPDES permit public notice period will be evaluated before a final decision is made by the Agency. 
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Antldegradatlon Assessment for RDA #3 (Supplemental Information) 
Williamson Energy, LLC 
Pond Creek Mine 
NPDES Permit No. IL0077666 
Wllllamson County 

0~-4~ 
JlJl I .,. 

~Us 2 io19 
ltc tv, 

011c 
Pond 009 has an emergency discharge via Outfall 009ES. During nonnal operations, Pond 009 will discharge directly to Pond Creek '/2 
via Outfall 009 and has provisions for allowed mixing. Outfall 009ES is not expected to have a discharge, except during an emergency. 

Identification and Characterization of the Affected Water Body. 

The subject facility discharges to an unnamed tributary of Pond Creek through Outfall 009ES at a point where O cfs of flow exists 
upstream of the outfalls during critical 7010 low-flow conditions. The unnamed tributary of Pond Creek is classified as a General Use 
Water. The unnamed tributary of Pond Creek is not listed as a biologically significant streams in the 2008 Illinois Department of 
Natural Resources Publication Integrating Multiple Taxa in a Biological Stream Rating System, nor is it given an integrity rating in that 
document. The unnamed tributary of Pond Creek, tributary to Waterbody Segment, NG-02, is not listed on the draft 2016 Illinois 
Integrated Water Quality Report and Section 303(d) List since it has not been assessed. The unnamed tributary of Pond Creek is not 
subject to enhanced dissolved oxygen standards. 

Agency Conclusion. 

Upon completing the assessment, it has been detennined that the proposed activity will result in only short-tenn, temporary Increases 
in pollutant loading and will not result In long tenn or pennanent impacts to existing uses including aquatic life habitat; therefore, we 
find that it is subject to Subsection (d) "Activities Not Subject to a Further Antidegradation Assessment" of 35 Ill. Adm. Code 302.105. 
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Expiration Date: 

NPDES Permit No. IL0077666 

Illinois EnviroMlental Protection Agency 

Division of Water Pollution Control 

1021 North Grand Avenue, East 

P.O. Box 19276 

Springfield, Illinois 62794-9276 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

Renewed NPDES Permit 

Issue Date: 
Effective Date: 

Name and Address of Permittee: Fac~lty Name and Address: 

Williamson Energy, LLC 
P.O. Box300 
Johnston City, Illinois 62951 

Discharge Number and Classification: 

001,002,003,004,005 

006, 007,008 

009 

009ES 

011 

Alkaline Mine Drainage 

Acid Mine Drainage 

Alkaline Mine Drainage 

Alkaline Mine Drainage 

Alkaline Mine Drainage 

Williamson Energy, LLC 
Pond Creek Mine 
4 miles east of Johnston City, Illinois 
(Williamson and Franklin Counties) 

Receiving waters 

Unnamed tributary to Pond Creek 

Unnamed tributary to Pond Creek 

Pond Creek 

Unnamed tributary to Pond Creek 

Big Muddy River 

In compliance with the provisions of the Illinois Environmental Protection Act, Subtitle C and/or Subtitle D Rules and Regulations of 

the Illinois Pollution Control Board, and the Clean Water Act, the above-named permlttee is hereby authorized to discharge at the 

above location to the above-named receiving stream in accordance with the standard conditions and attachments herein. 

Permittee Is not authorized to discharge after the above expiration date. In order to receive authorization to discharge beyond the 

expiration date, the permittee shall submit the proper application as required by the Illinois Environmental Protection Agency (IEPA) 

not later than 180 days prior to the expiration date. 

DEL:IKW:cs/7516<106-19-19 

Darin E. Lecrone, P.E. 
Manager, Industrial Unit, Permit Section 
Division of Water Pollution Control 
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NPDES Pennit No. IL0077666 

Effluent Limitations and Monitoring 

DRAFT 
JUL 1.2 2019 

PUBLIC NOTICE 
From the effective date of this Pennit until the expiration date, the effluent of the following discharge shall be monitored and limited at 
all times as follows: 

Outfalls•: 001, 002, 003, 004, 005 (Alkaline Mine Drainage) 

Parameters 
Total 

Suspended Iron {total) 
Discharge Solids (mg/L} pH .. Alkalinity/ Sulfate Chloride Cadmium Hardness Flow Seltleable 
Condition (mg/l} ... (S.U.) Acidity (mg/l) (mg/L) (Cd) ... (MGD} Solids 

I 

II 

Ill 

IV 

... ... ... ... . .. (l)lg/1) (ml/I) 
30day daily 30day dally 
averaae ma:cimum averaae maJldmum 

Monitor Measure 
35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 0.0144 only When 

Samolloa 

Monitor Measure 
. . . . 6.0-9.0 . 1250 500 . 

only Wheo 
Samplina 

Monitor Measure 
. - - . 6.0-9.0 . 1250 500 - only When 

Samplina 

Monitor Measure 
35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 0.0144 only When 

Samplina 

Ory weather discharge (base flow or mine pumpage) from the outfall. 

II In accordance with 35 Ill. Adm. Code 406.11 0{a). any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall 
comply with the Indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b ). The 10-year, 24-hour precipitation event 
for this area is considered to be 5.21 inches. 

Ill In accordance with 35 Ill. Adm. Code 406.110(d), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10•year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35111. Adm. Code 406.106(b). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and pennit limitations of Discharge Condition IV are identical to Discharge Condition I 
to which the outfall discharge has reverted. 

Sampling during all Discharge Conditions shall be perfonned utilizing the grab sampling method. 

... There shall be a minimum of nine (9) samples collected during the quarter when the pond is discharging. Of these 9 samples, a 
minimum of one sample each month shall be taken during either Discharge Condition I or IV should such discharge condition occur. 
A "no flow" situation is not considered to be a sample of the discharge. In the event that Discharge Conditions II and/or Ill occur, grab 
sample of each discharge caused by the above precipitation events (Discharge Conditions II and/or Ill) shall be taken and analyzed 
for the parameters identified in the table above during at least 3 separate events each quarter. For quarters in which there are less 
than 3 such precipitation events resulting in discharges, a grab sample of the discharge shall be required whenever such precipitation 
event(s) occur(s). Should a sufficient number of discharge events occur during the quarter, the remaining three (3) quarterly samples 
may be taken during any of the Discharge Conditions described above. 

The water quanty standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the 
receiving stream. 

• The Pennittee is subject to the limitations, monitoring, and reporting requirements of Special Condition No. 13 for the discharges 
from Outfalls 001, 002, 003, 004 and 005 and unnamed tributary of Pond Creek receiving such discharges. 

•• No discharge is allowed from any above referenced pennilted outfall during "low flow" or "no flow" conditions in the receiving stream 
unless such discharge meets the water quality standards of 35 Ill. Adm. Code 302.204 for pH. 

. 

0.5 

-

. 
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NPDES Permit No. IL0077666 

Effluent Limitations and Monitoring 

From the effective date of this Permit until the expiration date, the effluent of the following discharge shall be monitored and limited at 
all times as follows: 

Outfalls*: 006, 007 (Acid Mine Drainage) 

Parameters 
Total 

Discharge Suspended Solids Iron (IOtal) pH- Alkalinity/ Sulfate Chloride Cadmium Mn Hardness 

CondiUon ("!till (mj!l-) (SJ!.) Acidity (m_t/L) (~) 
(Cd) (total) - Flow Se\tloable 

(mJ_n) (MGDt Solids 

30day dilly 30day dolly 
(m,2_1L) (min) .. -. m...,,..., ...- m...., .... 

Monitor 
Measure 

I 35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 0.0144 1.0 When . 
only Samntin~ 

Monitor Measure 

II . . . 6.0-9.0 . 1250 500 When 0.5 only Samalint1 

Monitor 
Measure 

Ill . . - 6.0-9.0 1250 500 When . 
only Samnlinn 

Monitor Measure 

IV 35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 0.0144 1.0 only 
When 

Sa-lino 

Dry weather discharge (base flow or mine pumpage) from the outfall. 

II In accordance with 35 Ill. Adm. Code 406.110(b), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 1-year, 24-hour precipitation event, but less than or equal to the 10-year, 24-hour 
precipitation event (or snowmelt of equivalent volume) shall comply with the indicated limitaUons instead of those In 35 Ill. Adm. 
Code ·406.106(b). The 1-year, 24-hour precipitation event for this area is considered to be 2.97 Inches. 

Ill In accordance with 35 Ill. Adm. Code 406.110{d), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event for this 
area is considered to be 5.21 inches. 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition I 
to which the outfall discharge has reverted. 

Sampling during all Discharge Conditions shall be performed utilizing the grab sampling method. 

... There shall be a minimum of nine (9) samples collect~d during the quarter when the pond is discharging. Of these 9 samples, a 
minimum of one sample each month shall be taken during either Discharge Condition I or IV should such discharge condition occur. 
A "no flow" situation is not considered to be a sample of the discharge. In the event that Discharge Conditions II and/or Ill occur, grab 
sample of each discharge caused by the above precipitation events (Discharge Conditions II and/or Ill) shall be taken and analyzed 
for the parameters identified in the table above during at least 3 separate events each quarter. For quarters In which there are less 
than 3 such precipitation events resulting in discharges, a grab sample of the discharge shall be required whenever such precipitation 
event(s) occur(s). Should a sufficient number of discharge events occur during the quarter, the remalning three (3) quarterly samples 
may be taken during any of the Discharge Conditions described above. 

The water quality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the 
receiving stream. 

• The Permittee is subject to the limitations, monitoring, and reporting requirements of Special Condition No. 13 for the d;scharges 
from Outfalls 006 and 007 and unnamed tributary of Pond Creek receiving such discharges, Also, discharges from Outfalls 006 and 
007 shall be subject to the limitations, monitoring, and reporting requirements of Special Condition No. 18. 

.. No discharge is allowed from any above referenced permitted outfall during "low flow" or "no flow" conditions in the receiving stream 
unless such discharge meets the water quality standards of 35 Ill. Adm. Code 302.204 for pH. 
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NPDES Pem1it No. IL0077666 

Effluent Limitations and Monitoring 

DRAFT 
JUL 1.2 2019 

PUBLIC NOTICE 

From the effective date of this Pem1it until the expiration date. the effluent of the following discharge shall be monitored and limited at 
a\1 times as follows: 

Outfall•: 008 (Acid Mine Drainage) 

Paramaleni 
Tolel 

Discharge Suspended Solids Iron (lolal) pH- AJkalinily/ Sulfale Chlonde Mn Ha,dness 
Condition (m~) (~/L) (S!.) Aci_!IY (Tl IT> (l0181) - Flow Settleable 

(Tl (MGD) Solids 
30doy daily JO day dally (mJA) 
av■raa• mMlm,.,, av•-• -- Monilor Measure 

I 35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 1.0 only When -
Sampllna 

Monilor Measure 
II - - - - 6.0-9.0 1250 500 When 0.5 only 

Semolina 

Monitor Measure 
Ill - - - 6.0-9.0 - 1250 500 only When -

Samolina 

Monitor Measure 
IV 35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 1.0 only When -

Sampllna 

Dry weather discharge (base flow or mine pumpage) from the outfall. 

II In accordance with 35 111. Adm. Code 406.11 0(b ), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 1-year, 24-hour precipitation event, but less than or equal to the 10-year, 24-hour 
precipitation event (or snowmelt of equivalent volume) shall comply with the indicated limitations instead of those in 35 Ill. Adm. 
Code 406.106(b). The 1-year, 24-hour precipitation event for this area is considered to be 2.97 Inches. 

111 In accordance with 35 Ill. Adm. Code 406.110( d), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the Indicated limitations instead of those in 35 111. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event for this 
area is considered to be 5.21 inches. 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition I 
to which the outfall discharge has reverted. 

Sampling during all Discharge Conditions shall be performed utilizing the grab sampling method. 

••• There shall be a minimum of nine (9) samples collected during the quarter when the pond is discharging. Of these 9 samples, a 
minimum of one sample each month shall be taken during either Discharge Condition I or IV should such discharge condition occur. 
A "no flow" situation Is not considered to be a sample of the discharge. In the event that Discharge Conditions II and/or 111 occur, grab 
sample of each discharge caused by the above precipitation events (Discharge Conditions II and/or Ill) shall be taken and analyzed 
for the parameters identified in the table above during at least 3 separate events each quarter. For quarters in which there are less 
than 3 such precipitation events resulting In discharges, a grab sample of the discharge shall be required whenever such precipitation 
event(s) occur(s). Should a sufficient number of discharge events occur during the quarter, the remaining three (3) quarterly samples 
may be taken during any of the Discharge Conditions described above. 

The water quality standards for sulfate and chloride must be met in dtscharges from the above referenced outfatl as well as in the 
receiving stream. 

• The Permittee Is subject to the limitations, monitoring, and reporting requirements of Special Condition No. 13 for the discharges 
from Outfalls 008 and unnamed tributary of Pond Creek receiving such discharges. Also, discharges from Outfalls 008 and 009ES 
shall be subject to the limitations, monitoring, and reporting requirements of Special Condition No. 18. 

•• No dis charge is allowed from any above referenced permitted outfall during "low flow" or "no flow" conditions in the receiving stream 
unless such discharge meets the water quality standards of 35 Ill. Adm. -Code 302.204 for pH. 
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NPDES Permit No. IL000077666 

Effluent Limitations and Monitoring 

From the effective date of this Permit until the expiration date, the effluent of the following discharge shall be monitored and limited at 
all times as follows: 

Outfall*: 009 (Alkaline Mine Drainage) 

Parameters 
Total · Mn 

Suspended Solids Iron (10191) (total) 

<~I (~} pH- Alkalinity/ Sulfate Chloride (~) Hardness Copper Flow 
(SJ!.) Acidity (mg/l) (mg/L) - {~) (MGD) 

30day doily 30day doily 30dw, doily .. _. 
m..imum .... , . mmumwn average mmnwn 

Monitor Measure 
35 70 3.0 6.0 6.!>-9.0 Alk.>Acid 1250 500 2.0 4.0 

only 
0.0245 When 

Sam01lnn 
See 

Measure . 6.0-9.0 1250 
Special Monitor . When - Condition only 
No.14 Sampling 

See 
Measure • Special Monitor - . . 6.0-9.0 - 1250 

Condilion only 
. When 

No.14 Sampling 

See 
Measure 

35 70 3.0 6.0 6.0-9.0 Alk.>Acid 1250 Special 2.0 4.0 Monitor 
0.0245 When Condition only 

No.14 Sampling 

Dry weather discharge (base flow or mine pumpage) from the outfall at times of "low flow" or "no flow" conditions in the receiving 
stream are subject to Special Condition No. 14. 

II In accordance with 35 Ill. Adm. Code 406.11 0(a), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall 
comply with the indicated llmitatlons instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event 
for this area is considered to be 2.97 inches. 

Ill In accordance with 35 Ill. Adm. Code 406.11 0(d), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those ln 35 Ill. Adm. Code 406.106(b ). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. At such time that receiving 
stream flow subsides to the degree that the mixing ratio specified in Special Condition No. 14 is not available, monitoring 
requirements and permit limitations shall revert to Discharge Condition I. 

Sampling during all Discharge Conditions shall be performed utilizing the grab sampling method . 

... There shall be a minimum of nine (9) samples collected during the quarter when the pond is discharging. Of these 9 samples, a 
minimum of one sample each month shall be taken during either Discharge Condition I or IV should such discharge condition occur. 
A "no flow" situation is not considered to be a sample of the discharge. In the event that Discharge Conditions II and/or 111 occur, grab 
sample of each discharge caused by the above precipitation events (Discharge Conditions ll and/or Ill) shall be taken and analyzed 
for the parameters identified in the table above during at least 3 separate events each quarter. For quarters in which there are less 
than 3 such precipitation events resulting in discharges, a grab sample of the discharge shall be required whenever such precipitation 
event(s) occur(s). Should a sufficient number of discharge events occur during the quarter, the remaining three (3) quarterly samples 
may be taken during any of the Discharge Conditions described above. 

Discharges from the above referenced outfall that are subject to the requirements of Discharge Conditions II, Ill and/or IV must meet 
the water quality standards for sulfate and chloride In the receiving stream. 

• The Permittee is subject to the limitations, monitoring. and reporting requirements of Special Condition No. 14 for the discharges 
from Outfall 009 and Pond Creek receiving such discharges. Also, discharges from Outfall 009 shall be subject to the limitations, 
monitoring and reporting requirements of Special Condition No. 18. 

•• No discharge is allowed from any above referenced permitted outfall during "low flow" or "no flow" conditions in the receiving stream 
unless such discharge meets the water quality standards of 35 Ill. Adm. Code 302.204 for pH. 

Settleable 
Solids 
(min) 

. 

0.5 

. 

. 
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Condition 

I 

II 

Ill 

IV 

DRAFT 
Page 6 

NPDES Permit No. IL000077666 

Effluent Limitations and Monitoring 

JUL 12 2019 

PUBLIC NOTICE 

From the effective date of this Permit until the expiration date, the effluent of the following discharge shall be monitored and limited at 
all times as follows: 

Outfall•: 009ES (Alkaline Mine Drainage) 

Parameters 
Total Mn 

Suspended Solids Iron (total} (lotal) 
(~) (~) pH" Alkalinity/ Sullale Chloride ("!ti!.) Hardness Copper Flow 

IS.:,'!.) A"!!!ily ("!t/L) ("!till - (~) (MGD) 
30day d>ily 30day daily 30day daily 

average m-um 
.. _. -- .. .._ maxlrntffl 

Monilor Measure 
35 70 3.0 6.0 6.5-9.0 Alk.>Acid 1250 500 2.0 4.0 only 0.0245 When 

Samnllno 

MonitO( Meuure - - - - 6.0-9.0 1250 500 - - - When only 
Samolino 

MonitO<" Measure . - . 6.0-9.0 - 1250 500 . . 
only 

. When 
Samnlinn 

Monitor Measure 
35 70 3.0 6.0 6.0-9.0 Alk.>Acld 1250 500 2.0 4.0 only 0.0245 When 

Samnllno 

Dry weather discharge (base flow or mine pumpage) from the outfall. 

II In accordance with 35 Ill. Adm. Code 406.11 0(a), any discharge or increase In the volume of a discharge caused by precipitation 
within any 24-hour period less than or equal to the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall 
comply with the indicated limitations instead of those in 35 Ill. Adm. Code 406.106(b). The 10-year, 24-hour precipitation event 
for this area is considered to be 2.97 inches. 

Ill In accordance with 35 Ill. Adm. Code 406.11 0(d), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmell of equivalent volume) shall comply 
with the Indicated limitations instead of those In 35 Ill. Adm. Code 406.106(b). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For outfalls which have no 
allowed mixing, monitoring requirements and permit limitations of Discharge Condition IV are idenlicaf"to Discharge Condition I 
to which the outfall discharge has reverted. 

Sampling during all Discharge Conditions shall be performed utilizing the grab sampling method . 

... There shall be a minimum of nine (9) samples collected during the quarter when the pond is discharging. Of these 9 samples, a 
minimum of one sample each month shall be taken during either Discharge Condition I or IV should such discharge condition occur. 
A "no flow" situation Is not considered to be a sample of lhe discharge. In the event that Discharge Conditions II and/or Ill occur, grab 
sample of each discharge caused by the above precipitation events (Discharge Conditions II and/or Ill) shall be taken and analyzed 
for the parameters identified in the table above during at least 3 separate events each quarter. For quarters In which there are less 
than 3 such precipitation events resulting in discharges, a grab sample of the discharge shall be required whenever such precipitation 
event(s) occur(s). Should a sufficient number of discharge events occur during the quarter, the remaining three (3) quarterly samples 
may be taken during any of the Discharge Conditions described above. 

The water quality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the 
receiving stream. 

• The Permittee ls subject to the limitations, monitoring, and reporting requirements of Special Condition No. 14 for the discharges 
from Outfall 009ES and Pond Creek receiving such discharges. Also, discharges from Outfall 009ES shall be subject to the limitations, 
monitoring and reporting requirements of Special Condition No. 18. 

•• No discharge Is allowed from any above referenced permitted outfall during "low flow" or "no flow" conditions in the receiving stream 
unless such discharge meets the water quality standards of 35 Ill. Adm. Code 302.204 for pH. 

SeWeable 
Solids 
(ml/I) 

0.5 

. 
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NPDES Pennit No. IL0077666 

Effluent Limitations and Monitoring 

From the effective date of this Pennit until the expiration date. the effluent of the following discharge shall be monitored and limited at 
all times as follows: 

Outfall': 011• (Alkaline Mine Drainage) 

Parameters 
Mn 

Suspended Solids Iron (lotal) 
pH- Alkalinity/ Sulfate !'.o!~! Hardness Nickel Copper Flaw 

30day 
av-• 

35 

I, ,nA\ lw nl Chloride (mgJl) (mg/l) (MGOJ 
daily 30day daily (S.U.) Acidity (mg/I) 30dey dally 

mmcimun ,,,.,- mulnu.m (mgn) 
aYefM8 maximun 

See See See See Measure 
70 3.0 6.0 6.5-9.0 Alk.>Acid Special Special 

2.0 4.0 
Monitor Special Special 

When Condition Condition only Condition Condition Sampling No.16 No.16 No.16 No.16 

All sampling shall be performed utilizing the grab sampling method. 

• Operation and management of pumpage to Outfall 011 is subject to the requirements of Special Condition No. 16. Also, discharges 
from Outfall 011 shall be subject to the limitations, monitoring, and reporting requirements of Special Condition No. 18. 

Iron 
(Dissolved) 

See 
Special 

Condilion 
No.16 
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NPDES Permit No. IL0077666 

Effluent Limitations and Monitoring , 

DRAFT 
JUL 12 2019 

PUsuc NOTICE 

Upon completion of Special Condition 10 and approval from the Agency, the effluent of the following discharge shall be monitored and 
limited at all times as follows: 

Outfalls*: 001, 002, 003, 004, 005, 006, 007, 008, 009, 009ES (Reclamation Area Drainage) 

Parameters 

Discharge pH** Sulfate Chloride Flow 
Settleable 

Condition (S.U.) (mg/L) (mg/L) Hardness (MGD) 
Solids ... ... .. . . .. (ml/I) . .. 

Monitor 
Measure 

I 6.5-9.0 1250 500 
only 

When 0.5 
Samnlino 

Monitor 
Measure 

II 6.0-9.0 1250 500 only 
When 0.5 

Samolino 

Monitor 
Measure 

Ill 6.0-9.0 1250 500 only 
When -

Samnlina 

Monitor 
Measure 

IV 6.5-9.0 1250 500 only 
When 0.5 

Samlllino 

Dry weather discharge (base flpw, if present) from the outfall. 

II In accordance with 35111. Adm. Code 406.109(b), any discharge or increase In the volume of a discharge caused by precipitation 
'Nithin any 24-hour period less than or equal to the 10-year, 24-hour precipitation eve_nt (or snowmelt of equivalent volume) shall 
comply 'Nith the indicated limitations. The 10-year, 24-hour precipitation event for this area is considered to be 5.21 inches. 

Ill In accordance 'Nith 35 Ill. Adm. Code 406.109(c), any discharge or increase in the volume of a discharge caused by precipitation 
within any 24-hour period greater than the 10-year, 24-hour precipitation event (or snowmelt of equivalent volume) shall comply 
with the indicated limitations instead of those in 35111. Adm. Code 406.109(b). 

IV Discharges continuing 24 hours after cessation of precipitation event that resulted in discharge. For reclamation area discharges, 
monitoring requirements and permit limitations of Discharge Condition IV are identical to Discharge Condition I to which the 
outfall discharge has reverted. 

Sampling during all Discharge Conditions shall be performed utilizing the grab sampling method. A "no flow" situation is not considered 
to be a sample of the discharge. 

••• One sample per month (1/month) shall be collected if and/or when a discharge occurs under either Discharge Condition I, II or IV 
and analyzed for the parameters identified in the table above. In addition, at least three (3) grab samples shall be taken each quarter 
from separate precipitation events under Discharge Condition Ill and analyzed for parameters Indicated in the above table. For 
quarters in which there are less than 3 such precipitation events, a grab sample of the discharge shall be required whenever such 
precipitation event(s) occur(s). 

The water quality standards for sulfate and chloride must be met in discharges from the above referenced outfall as well as in the 
receiving stream. 

• The Permittee Is subject to the limitations, monitoring, and reporting requirements of Special Condition Nos. 13 and 15 for the 
dischar.ges from Outfalls 001 , 002, 003, 004, 005; 006, 007, 008 and 009ES and unnamed tributary to Pond Creek and Outfall 009 
tributary to Pond Creek receiving such discharges. 

•• No discharge is allowed from any above referenced permitted outfall during "low flow" or "no flow" conditions in the receiving stream 
unless such discharge meets the water quality standards of 35 Ill. Adm. Code 302.204 for pH. 
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Effluent Limitations and Monitoring 

Upon completion of Special Condition No. 11 and approval from the Agency, the effluent of the following discharge shall be monitored 
and limited at all times as follows: 

Outfalls: 001, 002, 003, 004, 05, 006, 007, 008, 009, 009ES (Stormwater Discharge) 

Parameters 
pH" Settleable Solids 

(S.U.) (ml/I) .. .. 
6.0-9.0 0.5 

Stormwater discharge monitoring is subject to the following reporting requirements: 

Analysis of samples must be submitted with second quarter Discharge Monitoring Reports. 

If discharges can be shown to be similar, a plan may be submitted by November 1 of each year preceding sampling to propose 
grouping of similar discharges and/or updated previously submitted groupings. If updating of a previously submitted plan is not 
necessary, a written notification to the Agency, indicating such Is required. Upon approval from the Agency, one representative 
sample for each group may be submitted. 

Annual stormwater monitoring Is required for all discharges until Final SMCRA Bond is released and approval to cease such 
monitoring is obtained from the Agency. 

• No discharge is allowed from any above referenced permitted outfalls during "low flow" or "no flow" conditions in the receiving 
stream unless such discharge meets the water quality standards of 35 Ill. Adm. Code 302.204 for pH. 

•• One (1) sample per year shall be collected and analyzed for the indicated parameter; however, such sampling and analysis is 
required only if and/or when a discharge occurs from the individual Outfall(s) identified above. 
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PUBLIC NOTICE 

Authorization is hereby granted to the above designee to construct and op_erate the mine and mine refuse area described as follows: 

Surface facilities in support of an underground mine containing a total of 986.10 acres, also identified as IDNR/OMM Permit Nos. 
375 417 and 456, located in Sections 2, 3, 4, 7, 8, 9, 10, 12, 14, 15, 16, 17. 18 and 29, Township 8 South, Range 4 East. and 
Sections 11, 12, 13, 35, 36, Township 8 South, Range 3 East, Williamson County, 3ru P.M., Illinois, and Sections 1, 2 and 12. 
Township 8 South, Range 2 East, and Sections 7, 8, 9, 11, 14, 15, 16, and 17, Township 8 South, Range 3 East, and Sections 27, 
28, 29. 30, 31, 32, 34 and 35, Township 7 South, Range 2 East, Franklin County, 3ru P.M., Illinois. 

The surface facilities at this site contain drainage control structures (ditches) and nine (9) sediment basins, indine slop'e, coal 
preparation plant, coal stockpiles, refuse disposal areas, coal conveyors, railroad loop. ventilation shafts, parking areas, access 
roads, and office and maintenance buildings'. The following additional areas are being added to the original facililies approved for 
this operation. 

An additional area of 4.05 acres, identified as IBR No. 4 to OMM Permit No. 375, located in Section 12, Township 8'Soulh, 
Range 3 East. in Williamson County, Illinois. As proposed and depicted in IEPA Log Nos. 2416-06 and 2416-06-A, installation 
of three (3) boreholes and associated pipeline to ensure mine ventilation is approved. Runoff from the area approved herein 
should be controlled by sill fence, mulching, seeding, vegetation, rock check dams, erosion control blankets, etc. 

An additional area of 9.71 acres, identified as IBR No. 5 to OMM Permit No. 375, located in Section 13, Township 8 South, 
Range 3 Easl, in Williamson County, Illinois. As proposed and depicted in IEPA Log Nos. 2380-06 and 2380-06-A, installation 
of the support facilities to ensure mine ventilation is approved. Runoff from the area approved herein should be controlled by 
two temporary catch basins, silt fence, mulching, seeding, vegetation, rock check dams, erosion control blankets, etc. 

An additional area of 3.20 acres, identified as IBR No. 10 to OMM Permit No. 375, located in Section 8, Township 8 South, 
Range 4 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log Nos. 1396-07 and 1396-07-A, installation 
of two (2) boreholes and a vertical pump to ensure mine ventilation is approved. Runoff from the area approved herein should 
be controlled by silt fence, mulching, seeding, vegetation, rock check dams, erosion control blankets, etc. 

An additional area of 12.50 acres, identified as IBR No. 11 to OMM Permit No. 375, located in Sections 4, 7 and 8, Township 8 
South, Range 4 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log Nos. 1525-07 and 1525-07-A, this 
area is incorporated for the installation of the water line from the Locust Grove Shaft area to Pond 006. Runoff from the area 
approved herein should be controlled by silt fence, mulching, seeding, vegetation, rock check dams, erosion control blankets, 
etc. 

An additional area of 0.36 acres, Identified as IBR to OMM Permit No. 375, located in Sections 11 and 12, Township 8 South, 
Range 3 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log Nos. 0190-08 and 0190-08-A, re
alignment of access road is approved. Runoff from the area approved herein should be controlled by silt fence, mulching, 
seeding, vegetation, rock check dams, erosion control blankets, etc 

' An additional area of 3.57 acres, identified as IBR No. 14 to OMM Permit No. 375, located in Section 9, Township 8 South, 
Range 4 East. in Williamson County, Illinois. As proposed and depicted in IEPA Log No. 0369-08, two (2) boreholes will be 
drilled and a vertical pump will be installed to ensure mine ventilation. Runoff from the area approved herein will be controlled 
by silt fence, mulching, seeding, vegetation, rock check dams, erosion control blankets, etc. 

An additional area of 8.1 acres, identified as IBR No. 25 to OMM Permit No. 375, located in Sections 9 and 10, Township 8 
South, Range 4 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log No. 8091-10, two (2) concrete 
transport boreholes and access road will be constructed and a turbine pump, buried waterline and power line will be installed. 
Runoff from the area approved herein will be controlled by silt fence, mulching, seeding, vegetation, rock check dams, erosion 
control blankets, etc. • 

An additional area of 2.13 acres, identified as IBR No. 55 to OMM Permit No. 375, located In Section 9 and 16, Township 8 
South, Range 4 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log No. 5530-13 a buried pump 
discharge pipeline and electrical power line will be installed. Runoff from the area approved herein will be controlled by silt 
fence, mulching, seeding. vegetation, rock check dams, erosion control blankets. etc. 

An additional area of 4.18 acres, identified as IBR No. 52 to OMM Permit No. 375, located in Section 15, Township 8 South, 
Range 4 East, Williamson County, Illinois. As proposed and depicted in IEPA Log No. 5168-13, this area is being incorporated 
for the construction of an underground mine support facility including a borehole and installation of an electric vertical turbine 
pump. The area will also include a buried pipeline and electric power line. Runoff from the area approved herein will be 
controlled by silt fence, mulching, seeding, vegetation, rock check dams, erosion control blankets, etc. 
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An additional area of 3.3 acres, identified as IBR No. 57 to OMM Permit No. 375, located in Section 18, Township 8 South, Range 
4 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log No. 4088-14, two (2) boreholes will be constructed 
and a pump and waterline will be installed to pump underground mine pumpage to an existing waterline along Jordan Fort Road. 
Topsoil stockpiles will also be located with the IBR area. Runoff from the area approved herein will be controlled by silt fence, 
mulching, seeding, vegetation, rock check dams, erosion control blankets, etc. 

An additional area of 3.3 acres, identified as IBR No. 58 toOMM Permit No. 375, located in Sections Sand 17, Township 8 South, 
Range 4 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log No. 5477·13, two (2) boreholes will be 
constructed and a pump and waterline will be installed to pump underground mine water and to ensure underground ventilation . . 
Runoff from the area approved herein will be controlled by silt fence, mulching, seeding, vegetation, rock check dams, erosion 
control blankets, etc. 

An additional area of 9.89 acres, identified as IBR No. 60 to OMM Permit No. 375, located in Section 13, Township 8 South, Range 
3 East, Williamson County, Illinois. As proposed and depicted in IEPA Log No. 4237-14, this area is for the development of topsoil 
and subsoil storage areas and construction of associated drainage ditches. Two (2) drainage ditches, identified as Collection 
Ditch Nos. D-5E-1 and D-50-1, directs runoff from this area to existing Ditch D-5c and Pond 005. 

An additional area of 1.0 acres, identified as IBR No. 78 to OMM Permit No. 375, located in Section 13, Township 8 South, Range 
3 East, and Sections 7 and 18, Township 8 South, Range 4 East, in Williamson County, Illinois. As proposed and depicted in 
IEPA Log No. 9082-19, this area is incorporated into this pemilt for a buried four-inch waterline to be installed. Runoff from the 
area approved herein will be controlled by silt fence, mulching, seeding, vegetation, rock check dams, erosion control blankets, 

etc. 

An additional area of 19.9 acres, Identified as IBR No. 79 to OMM Pemiit No. 375, located in Sections 35 and 36, Township 7 
South, Range 3 East, in Franklin County, Illinois. As proposed and depicted in IEPA Log No. 9083.-19, this area is incorporated 
into this pemiit for installation of a supply shaft lo transport supplies underground as required for the continued effective operation 
of approved mine plan, belt alr shaft and fan lo supply required ventilation along with six (6) steel cased boreholes with a diameter 
less ten 1 O 5/8 inches for power and other supplies, power substation, dry storage barn and equipment yard. Runoff from the area 
approved herein will be controlled by silt fence, mulching, seeding, vegetation, rock check dams, erosion control blankets, etc. 

An additional area of 17.01 acres, identified as IBR No. 83 to OMM Permit No. 375, located in Sections 2, 3, 9 and 10, Township 
8 South, Range 4 East, in Williamson County, Illinois. As proposed and depicted in IEPA Log No. 9109-19. this area is incorporated 
into this permit for a access roadway, one 16.5 foot bleeder shaft, utility boreholes, concrete pad for transformer, a compressor 
station and a portable crib plant. Runoff from the area approved herein will be controlled by silt fence, mulching, seeding, 
vegetation, rock check dams, erosion control blankets, etc. 

As described in IEPA Log No. 7395-11 and previously approved under Subtitle D Permit No. 2012-MA-7395-1, a permit area 
consisting of 9.82 acres located in Section 10, Township 8 South, Range 4 East, Williamson County, is incorporated into this 
permit for the construction of compressor bore hole, installation of a buried power line and an access road. All runoff from this 
area shall be monitored in accordance with stormwater monitoring requirements of Special Condition No. 11 of this NPDES Permit. 
This additional area is included in the total permit acreage cited above. 

As described in IEPA Log No. 6141-12 and previously approved under Subtitle D Permit No. 2012-MA-6141-1, a permit area 
consisting of 0.64 acres located in Section 13, Township 8 South, Range 3 East. Williamson County, is incorporated into this 
permit for the construction of borehole for the batch material supply of crushed stone and concrete lo the underground mine. All 
runoff from this area shall be monitored in accordance with stormwater monitoring requirements of Special Condition No. 11 of 
this NP DES Permit. This additional area is included in the total permit acreage cited above. 

As described in IEPA Log No. 6562-12 and previously approved under Subtitle D Permit No. 2013-MA-6562, a permit area 
consisting of 3.81 acres located in Section 16, Township 8 South, Range 4 East, Williamson County, is incorporated into this 
permit for the construction of a steel-liner drill hole and temporary installation of a pumpable cement product mixing plant used for 
underground mine. All runoff from this area shall be monitored in accordance with stormwater monitoring requirements of Special 
Condition No. 11 of this NP DES Permit. This additional area is included in the total permit acreage cited above. 

As described in IEPA Log No. 6039-12 and previously approved under Subtitle D Permit No. 2015-MA-6039, a permit area 
consisting of 4.65 acres located in Section 14, Township 8 South, Range 4 East, Williamson County, is incorporated into this 
permit for installation of ventilation shaft site. All runoff from this area shall be monitored in accordance with stomiwater monitoring 
requirements of Special Condition No. 11 of this NPDES Permit. This additional area is included in the total permit acreage cited 
above. 

As described in IEPA Log No. 2273-16 and previously approved under Subtitle D Permit No. 2016-MA-2273, a permit area 
consisting of 6.5 acres located in Section 29, Township 8 South, Range 4 East, Williamson County, is incorporated into this permit 
for the construction of a concrete lined South District Supply Shaft to provide supplies to underground workings, three (3) 
boreholes, a pole barn and an access road. All runoff from this area shall be monitored in accordance with stormwater monitoring 
requirements of Special Condition No. 11 of this NP DES Permit. This additional area is included in the total permit acreage cited 
above. 
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As previously approved under Subtitle D Permit No. 2014-MW-4275, a fine coal refuse (slurry) disposal area incorporating the use 
of geotextile tubes was developed at Pond Creek Mine site. As described and depicted In IEPA Log Nos. 4275-14, 4275-14-A, 
4275-14-8, 1475-14-C development of this area included construction of a low penneability liner consisting of four (4) foot 
compacted clay with a hydraulic conductivity of 1 x 10·1 cm/sec, or less. Surface runoff and dewatering of the geotexlile tubes is 
collected in a "no-discharge" perimeter containment basin and pumped to existing refuse disposal area or coal preparation plant. 
Hereby Incorporated into this permit is a modification of the drainage control plan to allow stormwaler runoff from the area to 
discharge _through sediment ditches and spillway Into existing Ditch D-5C and through Pond No. 005, as described and depicted 
in IEPA Log No. 3117-15. Reclamation of the geotextile tube refuse disposal area shell consists of construction of a low 
permeability cap consisting of four (4) foot compacted clay with hydraulic conductivity of 1x10·7cm/sec, or less. Rooting medium 
and topsoil required for establishment of vegetative cover shall be in addition to the four (4) foot compacted clay low permeability 
cap. Four (4) monitoring wells identified as Well Nos. GW-29, GW-30, GW-31 and GW-32 shall be installed at each comer of the 
geotextile tube placement area. Groundwater monitoring shall be perfonned in accordance with Special Condition No. 12. 

As described In IEPA Log Nos.1186-17, 1186-17-8and 1385-17, and previously approved under Subtitle D Pennit No. 2017-MA-
1186-1, a permit area consisting of 17.7 acres located in Section 12, Township 8 South, Range 3 East, Williamson County, is 
incorporated Into this permit for construction of a Water Management Facility consisting of three (3) water holding cells. 
Construction and development of the water Management facility includes topsoil removal, grading, foundation preparation and 
installation of a low permeability liner consisting of four (4) foot compacted clay liner with a hydraulic conductivity of 1 x 10 •7 

cm/sec within the water holding cells. Compacted clay liner shall also be subject to and in accordance with the specifications and 
testing requirements of Condition No. 12. All runoff from this area shall be monitored in accordance with stormwater monitoring 
requirements of Special Condition No. 11 of this NPDES Permit. This additional area is Included in the total pennit acreage cited 
above. Four (4) monitoring wells identified as Well Nos. GW-33, GW-34, GW-35 and GW-36 shall be Installed as depicted in IEPA 
Log Nos. 1186-17, 1186-17-8 and 1385-17 Groundwater monitoring shall be performed in accordance with Special Condition 
No.13. This additional area is included in the total permit acreage cited above. 

The following mining operations plan changes are incorporated into this permit: 

Log No. 2413-06 

Log No. 2414-06 

Log No. 0371-08 

Th~ Mining Operations Plan has been revised to Include the construction of an access tunnel 
under the railroad loop and adminlstralion building. 
The Mine Operations Map has been revised to depict the revised various structures within 
the support facility. 
Installation of a concrete sump al the existing road tunnel and a pipeline which will discharge 
to Sediment Pond No. 003, identified as IPR No. 13 lo OMM Permit No. 375. 

Surface drainage control is provided by eleven (11) sedimentation ponds with discharges designated as 001, 002, 003, 004, 005, 009, 
09ES and 011 classified as alkaline mine drainage, and Outfalls 006, 007, 008 classified as acid mine discharge. The sanitary 
wastewater-water treatment system will be approved by the Illinois Department of Public Health. 

The location and receiving stream of the Outfalls at this facility is as follows: 

Outfall 
Latitude Longitude 

No. 
Receiving Water 

DEG MIN SEC DEG MIN SEC 

001 37• 50' 59.2" as· 49' 37.5" Unnamed tributary lo Pond Creek 

002 37° 50' 26.0" 88" 49' 51.5" Unnamed tributary to Pond Creek 

003 37• 50' 26.0" 88" 49' 58.0" Unnamed tributary to Pond Creek 

004 37• 50' 25.0" ea· 49' 56.6" Unnamed tributary to Pond Creek 

005 37• 50' 9.1" as· 50' 00.0" Unnamed tributary to Pond Creek 

006 37° 50' 28.4" 88° 50' 40.6" Unnamed tributary to Pond Creek 

007 37° 50' 29.5" 88° 49' 34.0" Unnamed tributary to Pond Creek 

008 37• 50' 31.4" as· 49' 33.9" Unnamed tributary to Pond Creek 

009 37• 51' 16.1" 88° 49' 25.5" Pond Creek 

009ES 37• 50' 52.3" as· 48' 43.7" Unnamed tributary to Pond Creek 

011 37° 52' 37" 89° 01' 49" Big Muddy River 
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Original Sedimentation Ponds with discharges designated as Outfall Nos. 007 and 008 have been re-designed as described and 
depicted in IEPA log No. 8554-10. 

Refuse disposal 
Refuse Disposal Area as previously approved in lEPA Log No. 3054-05, was constructed In phases as depicted and described In 
!EPA.log No. 2377-06 (RDA No. 1), Refuse Disposal Area No. 2 was constructed at Pond Creek Mine facilities as proposed and 
described in IEPA Log Nos. 1465--07, 1.465-07-B, 1465-07-0, 1465-07-E, 1465-07-G, 1520-07, 0346-08, 9005-09, 9198-09, 9198-09-
A, 8114-10, 8114-10-A, 7185-11, 7225-11, 6431-12, 6431-12-A and 5378-13. 

As previously approved under Subtitle D Permit No. 2015-MA-3432, construction and development of Refuse Disposal Area No. 3 
includes topsoil removal, grading, foundation preparation for refuse area, also construction of the water holding cell and installation of 
four (4) foot compacted day liner was performed In accordance with the procedures dls~ussed and outlined in IEPA Log No. 3432-
15. As described in IEPA Log No. 3432-15, all stormwater runoff from the deposited coarse refuse within the RDA No. 3 is collected 
and maintained within the RDA No. 3 and/or is pumped into the slurry Impounding structure of the exlsting RDA, ll'f'hich is an integral 
part of the Pond Creek Mine No. 1 coal preparation plant dosed circuit wastewater handling system. 

As described and depicted in IEPA Log Nos. 3001-15 and 3001-15-C Refuse Disposal Area No. 3 (RDA 3) is approved for construction. 
RDA 3 is located immediately east of the RDA 1 and RDA 2 areas, contains 229.78 acres, and is included in the above cited total 
Permit acreage. The area for ROA 3 is located in Section 12, Township 8 South, Range 3 East and Section 7, Township 8 South, 
Range 4 East, Williamson County, lllinois. To not increase chloride and sulfates due to construction of RDA 3, the mine is redaiming 
the outslopes of the RDA 1 and RDA 2 that previously discharged through Outfalls 007 and 008. There will be no increase In loading 
due to the construction of RDA 3. Runoff from this area will be tributary to previously constructed water holding cell with the designated 
NPDES Outfalls 009 and 009ES, as depicted in IEPA Log No. 3117-15-A. Construction of four (4) foot compacted clay liners for the 
Refuse Disposal Area No. 3, Sediment Pond 009 and associated drainage control structures shall be subject to and in accordance 
with the specifications and testing requirements of Condition No. 12. With prior approval as to thickness and Installation procedures, 
an HOPE synthetic liner may be utilized in lieu of the compacted day liners proposed. 

Mixing Zone (Big Muddy River} 
Excess water will be transported from the Pond Creek Mine to Outfall No. 011 on the Big Muddy River through a high-density 
polyethylene (HOPE) pipeline. Water will be pumped from the Water Holding Cell by pumps through approximately 12.5 miles of pipe 
to the diffuser located at the mixing zone location. The pipeline ROW wm be approximately 50 feet in width with a total permitted area 
of approximately 70.7 acres. The amount of water that could be discharged through the Pipeline depends upon the chloride 
concentration in the discharge stream, the background chloride content and the flow in the Big Muddy River. The upper limit to the 
discharge will be based on the pumping capacity of the facility. Maximum pumping rate of 5,000 gallons per minute or 11.1 cfs. from 
the facility. The volume of water discharged to Big Muddy River will be dependent upon the flow in the Big Muddy River and the 
chloride concentration of the water in the Water Holding Cell and the chloride concentration coming downstream in the River. 

During operations of the pipeline, continuous flow monitors will be installed to provide protection against leakage. Flow will be 
monitored near the pump discharge ll'f'hile the pipeline is within the sediment control structure of Pond Creek Mine. Flow will also be 
monitored at the mixing zone location. This instrumentation will be connected lo an alarm monitoring system and flow data will be 
transmitted lo a central location for tracking and assessing system operations. The flow monitoring system operation and maintenance 
is subject to the requirements of Special Condition No. 16. 

Groundwater monitoring for the facility will consist of Monitoring Well Nos.GW-1, GW-2, GW-3, GW-4, GW-5GW-9, GW-30, GW-33, 
GW-34, GW-35 and GW-36. Monitoring Well Nos. MW-BR, MW-10, MW-11, MW-12, MW-13, MW-14 and MW-28, as depicted in IEPA 
Log No. 3001-15, will monitor effects of the initial refuse disposal area. Groundwater monitoring requirements are outlined in Condition 
No. 13. 

This Construction Authorization replaces Construction Authorization No. 3054-05. 

The abandonment plan shall be executed and completed in accordance with 35111. Adm. Code 405.109. 

All water remaining upon abandonment must meet the requirements of 35 Ill. Adm. Code 406.202. For the constituents not covered 
by 35 Ill. Adm. Code Parts 302 or 303, all water remaining upon abandonment must meet the requirements of 35 Ill. Adm. Code 
406.106. 
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This Authorization is issued subject to the following Condition(s). If such Condition(s) require(§.) additional or revised facilities, 
satisfactory engineering plan documents must be submitted to this Agency for review and approval to secure issuance of a 
Supplemental Authorization to Construct. 

1. If any statement or representation is found to be Incorrect, this permit may be revoked and the permittee thereupon waives all 
rights thereunder. 

2. The issuance of this permit (a) shall not be considered as in any manner affecting the title of the premises upon which the mine 
or mine refuse area is to be located; (b) does not release the perrnittee from any liability for damage to person or property caused 
by or resulting from the installation, maintenance or operation of the proposed facilities; (c) does not take into consideration the 
structural stability of any units or parts of the project; and (d) does not release the permittee from compliance with other applicable 
statutes of the State of Illinois, or with applicable local laws, regulations or ordinances. 

3. Final plans, specifications, application and supporting documents as submitted by the permittee and approved by the Agency 
shall constitute part of this permit in the records of the Agency. 

4. There shall be no deviations from the approved plans and specifications unless revised plans, specifications and application shall 
first have been submitted to the Agency and a supplemental permit issued. 

5. The permit holder shall notify the Agency (217/782-3637) immediately of an emergency at the mine or mine refuse area which 
causes or threatens to cause a sudden discharge of contaminants into the waters of Illinois and shall immediately undertake 
necessary corrective measures as required by 35 Ill. Adm. Code 405.111. (217/782-3637 for calls between the hours of 5:00 
p.m. to 8:30 a.m. and on weekends.) 

6. The termination of an NPDES discharge monitoring point or cessation of monitoring of an NPDES discharge is not authorized by 
this Agency until the permittee submits adequate justification to show what alternate treatment is provided or that untreated 
drainage will meet applicable effluent and water quality standards. 

7. Initial construction activities In areas to be disturbed shall be for collection and treatment facilities only. Prior to the start of other 
activities, surface·drainage controls shall be constructed and operated to avoid violations of the Act or Subtitie D. At such time 
as runoff water is collected in the sedimentation pond, a sample shall be collected and analyzed, for the parameters designated 
as 1 M through 15M under Part 5-C of Form 2C and the effluent parameters designated herein with the results sent to this Agency. 
Should additional treatment be necessary to meet the standards of 35 Ill. Adm. Code 406.106 or applicable water quality 
standards, a Supplemental Permit must be obtained. Discharge from ponds is not allowed unless applicable effluent and water 
quality standards are met in the basin discharge(s). 

8. This Agency must be informed in writing and an application submitted if drainage, which was previously classified as alkaline 
(pH greater than 6.0), becomes acid (pH less than 6.0) or ferruglnous (base flow with an iron concentration greater than 1 O mg/L). 
The type of drainage discharging to the basin should be reclassified in a manner consistent ~th the applicable provisions of 35 
Ill. Adm. Code Part 406. The application sho1,1ld discuss the treatment method and demonstrate how the discharge will meet the 
applicable standards. 

9. A perrnittee has the obligation to add a settling aid if necessary to meet the suspended solids or settleable solids effluent 
standards. The selection of a settling aid and the application practice shall be in accordance with a. orb. below 

a. Alum (Al2(SO4)3), hydrated lime (Ca(OH)2), soda ash (Na2CO3), alkaline pit pumpage, acetylene production by-product 
(tested for impvrities), and ground limestone are acceptable settiing aids and are hereby permitted for alkaline mine drainage 
sedimentation ponds. 

b. Any other settling aids such as commercial flocculents and coagulants are permitted only on prior approval from the Agency. 
To obtain approval a pennittee must demonstrate in writing to the Agency that svch use will not cavse a violation of the 
toxic substances standard of 35111. Adm. Code 302.210 or of the appropriate effluent and water quality standards of 35 Ill. 
Adm. Code parts 302, 304, and 406. 

10. A general plan for the nature and disposition of all liquids used to drill boreholes shall be filed with this Agency prior to any such 
operation. This plan should be filed at such time that the operator becomes aware of the need to drill unless the plan of operation 
was contained In a previously approved application. 

11. Any of the following shall be a violation of the provisions required under 35 Ill. Adm. Code 406.202: 

a. It is demonstrated that an adverse effect on the environment in and around the receiving stream has occvrred or is likely to 
occur. 
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b. It is demonstrated that the discharge has adversely affected or is likely to adversely affect any public water supply. 

c. The Agency determines that the permittee is not utilizing Good Mining Practices in accordance with 35 Ill. Adm. Code 
406.204 INhich are fully described in detail in Sections 406.205, 406.206, 406.207 and 406.208 in order to minimize the 
discharge of total dissolved solids, chloride, sulfate, iron and manganese. To the extent practical, such Good Mining 
Practices shall be implemented to: 

i. Stop or minimize water from coming into contact with disturbed areas through the use of diversions and/or runoff 
controls {Section 406.205). 

ii. Retention and control within the site of waters exposed to disturbed materials utilizing erosion controls, sedimentation 
controls, water reuse or recirculation, minimization of exposure to disturbed materials, etc. (Section 406.206). 

iii. Control and treatment of waters discharged from the site by regulation of flow of discharges and/or routing of 
discharges to more suitable discharge locations (Section 406.207). 

iv. Utilized unconventional practices to prevent the production or discharge of waters containing elevated contaminant 
concentrations such as diversion of groundwater prior to entry into a surface or underground mine, dewatering · 
practices to remove clean water prior to contacting disturbed materials and/or any additional practices demonstrated 
to be effective in reducing contaminant levels in discharges (Section 406.208). 

12. The four (4) foot compacted clay liner to be constructed course refuse disposal area, fine coal refuse area (RDA No. 3) and 
Sedimentation Basin 009 shall be subject to the specifications and procedures presented in IEPA Log No. 3001-15-C. 

Construction Specifications 

a. All soils to be used for the compacted clay llner shall be free of grass, vines, vegetation and rock or stones greater than four 
(4) inches in diameter. 

b. Samples collected from the borrow area shall be evaluated in accordance with ASTM D422, D4318 and D2487 to ensure 
classification criteria are met. 

c. Each successive soil lift shall be placed to a 6 to 8 inch loose thickness; however, in no instance shall the loose lift thickness 
exceed the length of the pads or feet on the compactor or roller. 

d. Each soil lift shall be compacted to the minimum Standard Prototor (ASTM D698) density identified in item no. 12(q) below, 
at a moisture content of 0% to 5% above the optimum moisture content of the soil. 

e. inter-lift surfaces shall be adequately scarified to ensure Inter-lifting bonding. 

f. Liner construction shall be performed to consistent achievement of density, moisture content, and hydraulic conductivity for 
each successive lift. 

g. The placement of frozen material or the placement material on frozen ground is prohibited. 

h. Contemporaneous placement or protective covering shall be provided to prevent drylng, desiccation and/or freezing INhere 
necessary. 

I. Liner construction shall be completed In a manner INhich reduces void spaces within the soil and liner. 

J. All construction stakes shall be removed during construction, and all test holes (Shelby tube samples) are to be backfilled 
with .bentonite. 

k. The compacted clay liner shall be constructed in a manner to achieve a uniform barrier with a hydraulic conductivity of 1 x 
10·1 cm/sec. 

I. In the event that acceptable compaction results are not achieved, the soil lift shall be reprocessed or removed and replaced. 
ff moisture content is fess than optimum, or greater than 5% above optimum, the falling material shall be wetted or dried to 
a moisture content within specification and re-compacted. If the dry density is below specification, the failing material shall 
be re-compacted until a passing test is achieved. 

• 
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m. In the event of a failing conductivity test, the soil may be removed or re-compacted and retested until a passing result is 
obtained: or the soil immediately above and below the test specimen from the same Shelby tube may be tested. If both 
tests pass, the original test shall be nullified. If either test fails, that portion of the liner shall be rejected and shall be 
reconstructed and retested until passing results are obtained. The limits of necessary reconstruction shall be determined 
by additional sampling and testing within the failed region, thereby isolating the failing area of work. 

Testing Specifications 

n. Prior to initialing soil liner construction, borrow soils shall be identified, qualified, and verified. At minimum, a representative 
sample of each soil type identified within the borrow area is to be collected and analyzed for gradation, compaction, and 
hydraulic conductivity characteristics. 

o. Samples collected from borrow area shall be evaluated in accordance with ASTM D422, D4318 and D2487 to ensure 
dassification criteria are met. 

p. Samples collected from the borrow area shall be tested in accordance with ASTM D 698 to determine maximum dry density 
and optimum moisture content of the soil. 

q. Samples collect from the borrow area shall be compacted to 90% and 95% standard Proctor density at or near optimum 
moisture content. The hydraulic conductivity of the re-compacted samples shall be determined in accordance with ASTM 
D5084 procedures. The results of this testing shall be used to establish the minimum dry density for soil liner compaction 
necessary to achieve a hydraulic conductivity of 1 x 10·1 cm/sec or less. 

r. Moisture and density testing by nuclear methods (ASTM D2922 and D3017) shall be conducted at a rate of at least one test 
per 1,000 cubic yards placed. Testing locations shall be random and shall not be known to the earthwork contractor prior 
to lift placement. 

s. To ensure the accuracy and reproducibility of the nudear testing, all nuclear density gauges shall be certified to calibration. 
Soil compaction tests shall be double-checked with Independent test methods. A drive cylinder test and laboratory moisture 
content determination shall be conducted and compared to gauge readings. These independent c~ecks shall be made at 
the outset of construction and on a bi-weekly basis (e.g., every ten working days) ttiereafter. · 

I. Samples for hydraulic conductivity verification shall be retrieved from the compacted soil liner and tested in accordance with 
ASTM 05084 procedures. Samples shall be retrieved using three-inch Shelby tubes. Samples shall be completed at 
frequency of one sample/test per 20,000 cubic yards placed. The vertical location of the recovered samples shall be varied 
so that representative portions or lifts of the contractor prior to soil liner construction. 

u. Survey checks shall be conducted at a minimum spacing of 100 ft. centers, and at 100 ft. intervals along each line where a 
break in slope occurs, to verify liner thickness. To verify liner thickness, the survey checks shall be taken before and after 
liner construction. 

13. Groundwater monitoring requirements for Well Nos. MW-12, MW-13, MW-14, MW-SR and MW-28 areas follows: • 

a. Ambient background monitoring shall be performed for all referenced wells. Such ambient monitoring shall consist of six 
(6) samples collected during the first year (approximately bi-monthly) following well installation but no later than during the 
first year of operation or disturbance to determine ambient background concentrations. Background monitoring shall include 
the following list of constituents: 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Chloride 
Chromium 
Cobalt 
Copper 
Cyanide 

Fluoride 
Iron (dissolved) 
Iron (total) 
Lead 
.Manganese (dissolved) 
Manganese (total) 
Mercury 
Molybdenum 
Nickel 
Phenols 
Selenium 
Silver 

Sulfate 
Thallium 
Total Dissolved Solids 
Vanadium 
Zinc 
pH (field) 
Acidity 
Alkalinity 
Hardness 
Static Water Elevation 

b. Following the ambient monitoring as required under Condition No. 13(a) above, routine monitoring shall continue on a 
quarterly basis as follows: 

i. Monitoring Well Nos. MW-12, MW-13, MW- 14, MW-BR and MW-28 shall continue to be monitored quarterly for the 
contaminants identified in Condition No. 12(a) above. 
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ii. Monitoring Well Nos. MW-12, MW-13, MW-14, MW-SR and MW-28 shall be monitored quarterly as required by 
IDNR/OMM for the following list of constituents: 

Chloride 
Iron (dissolved) 
Iron (total) 
Manganese (dissolved) 
Manganese (total) 
Sulfate 

Total Dissolved Solids 
Hardness 
Acidity 
Alkalinity 
pH 
Static Water Elevation 

c. Following completion of active mining and reclamation, post-mining monitoring of all above referenced wells shall consist 
of six (6) samples collected during a 12-monlh period (approximately bi-monthly) to determine post-mining concentrations. 
Post-mining monitoring shall include the list of constituents identified in Condition No. 13(a) above. 

d. Groundwater monitoring reports shall be submitted to the Agency in accordance with Special Condition Nos. 3 and 5 of this 
NPDES permit. 

e. A statistically valid representation of background and/or post mining water·quality required under Condition No. 13(b) above 
shall be submitted utilizing the following method. This method shall be used to determine the upper 95 percent confidence 
limit for each parameter listed above. 

Should the Permittee determine that an alternate stali!itical method would be more appropriate based on the data being 
evaluated, the Permittee may request utilization of such alternate methodology. Upon approval from the Agency, the 
alternate methodology may be utilized to determine a statistically valid representation of background and/or post mining 
water quality. 

The following method should be used to predict the confidence limit when single groundwater samples are taken from each 
monitoring (test) well. 

i. Determine the arithmetic mean (xb) of each indicator parameter for the sampling period. If more than one well is 

used, an equal number of samples must be taken from each well. 

X + X + ... X 
1 2 n 

n 
Where: 

X b = Average value for a given chemical parameter 

X 
n = Values for each sample 

n = the number of samples taken 

ii. Calculate the background and/or post mining variance (S~2) and standard deviation (S~) for each parameter using the 
values (X..) from each sample of the well(s) as follows: 
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iii. Calculate the upper confidence limit using the following formula: 

Where: 

CL = upper confidence limit prediction 
(upper and lower limits should be calculated for pH) 
t = onetailed t value at the required significance 
level and at n1 degrees of freedom from Table 1 
(a twotalled t value should be used for pH) 

DRAFT 
JUL 12 2019 

PUBLJc NOTJc1= 

iv. If the values of any routine parameter for any monitoring well exceed the upper confidence limit for that parameter, \he 
permittee shall conclude that a statistically significant change has occurred at that well. 

v. When some of the background and/or post mining values are Jess than the Method Detection Limit (MDL), a value of 
one-half ( 1 /2) the MDL shall be substituted for each value that is reported as less than the MDL. All other computations 
shall be calculated as given above. 

If all !he background and/or post mining values are less than the MDL for a given parameter, the Practical Quantitation Limit 
(POL), as given in 35 Ill. Adm. Code Part 724 Appendix I shall be used to evaluate data from monitoring wells. If the 
analytical results from any monitoring well exceed two (2) times the POL for any single parameter, or if they exceed the 
POLs for two or more parameters, the permittee shall conclude !hat a statistically significant change has occurred. 

Table 1 
Standard !Tables Level of Significance 

tvalues tvalues 
Degrees of freedor_n (onetail) (twotail)* 

99% 95% 99% 95% 
4 3.747 2.132 4.604 2.776 
5 3.365 2.015 4.032 2.571 
6 3.143 1.943 3.707 2.447 
7 2.998 1.895 3.499 2.365 
8 2.896 1.860 3.355 2.306 
9 2.821 1.833 3.250 2.262 

10 2.764 1.812 3.169 2.228 
11 2.718 1.796 3.106 2.201 
12 2.681 1.782 3.055 2.179 
13 2.650 1.771 3.012 2.160 
14 2.624 1.761 2.977 2.145 
15 2.602 1.753 2.947 2.131 
16 2.583 1.746 2.921 2.120 
17 2.567 1.740 2.898 2.110 
18 2.552 1.734 2.878 2.101 
19 2.539 1.729 2.861 2.093 
20 2.528 1.725 2.845 2.086 
21 2.518 1.721 2.831 2.080 
22 2.508 1.717 2.819 2.074 
23 2.500 1.714 2.807 2.069 
24 2.492 1.711 2.797 2.064 
25 2.485 1.708 2.787 2.060 
30 2.457 1.697 2.750 2.042 
40 2.423 1.684 2.704 2.021 

Adopted from Table 111 of "Statistical Tables for Biological Agricultural and Medical Research" (1947, R.A. Fisher and F. Yates). 

* For pH only when required. 
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Special Condition No. 1: No effluent from any mine related facility area under this permit shall, alone or in combination with other 
sources, cause a violation of any applicable water quality standard as set out in the Illinois Pollution Control Board Rules and 
Regulations, Subtitle C: Water Pollution. 

Special Condition No. 2: Samples taken in compliance with the effluent monitoring requirements shall be taken at a point 
representative of the discharge, but prior to entry into the receiving stream. 

Special Condition No. 3: All periodic monitoring and reporting forms, including Dlscharge Monitoring Report (DMR) fonns, shall be 
submitted to the Agency according to the schedule outlined in Special Condition No. 4 or 5 below with one (1) copy forwarded to each 
of the following addresses: 

Illinois Environmental Protection Agency 
Division of Water Pollution Control 
1021 North Grand Ave., East 
P.O. Box 19276 
Springfield, IL 62794-9276 

Attn: Compliance Assurance Section 

Illinois Environmental Protection Agency 
Mine Pollution Control Program 
2309 West Main Street, Suite 116 
Marion, Illinois 62959 

The Permittee will be required to submit electronic DMRs (NetDMR) instead of mailing paper DMRs to the IEPA. unless a waiver is 
approved by the Agency. More information, including registration information for the NetDMR program, can be obtained on the IEPA 
website, https://www2.illinois.gov/epa/topics/water-quality/surface-water/netdmrJPaqes/gulck-answer-qulde.aspx. 

Special Condition No. 4: Completed Discharge Monitoring Report (DMR) forms and as well as upstream and downstream moni_toring 
results, shall be retained by the Permittee for a period of three (3) months and shall be submitted electronically (or mailed if waiver is 
approved by the Agency) and received by the IEPA at the addresses indicated in Special Condition No. 3 above in accordance with 
the following schedule, unless otherwise specified by the permitting authority. 

Period 

January, February, March 
April, May, June 
July, August, September 
October, November, December 

Received by IEPA 

April 15 
July 15 
October 15 
January 15 

The Permittee shall record discharge monitoring results on Discharge Monitoring Report (DMR) forms using one such form for each 
Outfall and Discharge Condition each month. In the event that an Outfall does not discharge during a monthly reporting period or 
under a given Discharge Condition, the DMR form shall be submitted with "No Discharge" indicated. 

Any and all monitoring results, ·other than NPDES outfall discharge results reported through NetDMR, shall be submitted to the Agency 
at the addresses indicated in Special Condition No. 3 above. 

Special Condition No. 5: Completed periodic monitoring and reporting, other than DMR's and stream monitoring (i.e., groundwater 
monitoring, coal combustion waste analysis reports, etc.), shall be retained by the Permittee for a period of three (3) months and shall 
be mailed and received by the !EPA at the addresses indicated in Special Condition No. 3 above in accordance with the following 
schedule, unless otherwise specified by the permitting authority. 

Period 

January, February, March 
April, May, June 
July, August, September 
October, November, December 

Received by IEPA 

May 1 
August 1 
November 1 
February 1 

Special Condition No. 6: The Agency may revise or modify the permit consistent with applicable laws, regulations or judicial orders. 

Special Condition No. 7: If an applicable effluent standard or limitation is promulgated under Sections 301(b)(2)(C) and (D). 
304(b)(2), and 307(a)(2) of the Clean Water Act and that effluent standard or limitation is more strlngent than any effluent limitation in 
the permit or controls a pollutant not limited in the NPDES Permit, the Agency shall revise or modify the permit in accordance with the 
more stringent standard or prohibition and shall so notify the permittee. 

Special Condition No. 8: The permittee shall notify the Agency in writing by certified mail within th!rty days of abandonment, 
cessation, or suspension of active mining for thirty days or more unless caused by a labor dispute. During cessation or suspension 
of active mining, whether caused by a labor dispute or not, the permillee shall provide whatever interim impoundment, drainage 
diversion, and wastewater treatment is necessary to avoid violations of the Act or Subtitle D Regulations. 
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Special Condition No. 9: Plans must be submitted to and approved by this Agency prior to construction of any future sedimentation 
ponds. At such lime as runoff water is collected in the sedimentation pond, a sample shall be collected and analyzed for the 
parameters designated as 1 M-15M under Part 5-C of Form 2C and the effluent parameters designated herein with the results sent to 
this Agency. Should additional treabnent be necessary to meet these standards, a Supplemental Permit must also be obtained. 
Discharge from a pond is not allowed unless applicable effluent and water quality standards are met. 

Speclal Condition No. 1 O: The special reclamation area effluent standards of 35 Ill. Adm. Code 406.109 apply only on approval from 
the Agency. To oblc!in approval, a request form and supporting documentation shall be .submitted to request the discharge be 
classified as a reclamation area discharge. The Agency will notify the permittee upon approval of the change. 

Special Condition No. 11: The special stormwater effluent standards apply only on approval from the Agency. To obtain approval, 
a request with supporting documentation shall be submitted to request the discharge to be classified as a stormwater discharge. The 
documentation supporting the request shall include analysis results indicating the discharge will consistently comply with reclamation 
area discharge effluent standards. The Agency will notify the permittee upon approval of the change. 

Special Condition No. 12: Annual stormwater monitoring is required for all discharges not tributary to a sediment basin until Final 
SMCRA Bond is released and approval to cease such monitoring is obtained from the Agency. 

a. Each discharge must be monitored for pH and settleable solids annually. 

b. Analysis of samples must be submitted with second quarter Discharge Monitoring Reports. A map with discharge locations must 
be included in this submittal. 

c. If discharges can be shown to be similar, a plan may be submitted by November 1 of each year preceding sampling to propose 
grouping of similar discharges and/or update previously submitted groupings. If updating of a previously submitted plan is not 
necessary, a written notification to the Agency indicating such is required. Upon approval from the Agency, one representative 
sample for each group may be submitted. 

Special Condition No. 13: Sediment Pond Operation and Maintenance (Outfalls 001. 002, 003, 004, 005, 006, 007, 008, 009ES): 

a. For discharges resulting from precipitation events, in addition to the alternate effluent (Discharge Condition Nos. II and Ill) 
monitoring requirements, as indicated on the applicable effluent pages of this Permit, discharges from Outfalls 001, 002, 003, 
004, 005, 006, 007, 008, 009ES shall be monitored and reported for Discharge Rate, Sulfate, Chloride and Hardness. 

b. The following sampling and monitoring requirements are applicable lo flow in the unnamed tributary to Pond Creek which receive 
discharges from Outfalls 001, 002, 003, 004, 005, 006, 007, 008, 009ES. 

I. All sampling and monitoring required under 13(b)(ii) and (iii) below shall be perfonned during a discharge and monitoring 
event from the associated outfall. 

ii. Unnamed tributary to Pond Creek shall be monitored and reported quarterly for Discharge Rate, Chloride, Sulfate and 
Hardness downstream of the associated outfall. This downstream monitoring shall be performed a sufficient distance 
downstream of the associated outfall to ensure that complete mixing has occurred. At such time that sufficient information 
has been collected regarding receiving stream flow characteristics and in-stream contaminant concentrations the pennittee 
may request a re-evaluation of the monitoring frequency required herein for possible reduction or elimination. For the 
purpose of re-evaluating the downstream monitoring frequency of the receiving stream, "sufficient Information" is defined 
as a minimum often (10) quarterly sampling events. 

In the event that downstream monitoring of the receiving waters is eliminated during the term of this permit based on an 
evaluation of the quarterly data, a minimum of three (3) additional samples analyzed for the parameters identified above 
must be submitted with the permit renewal appllcation a minimum of 180 days prior to expiration of this permit. 

iii. Unnamed tributary to Pond Creek shall be monitored and reported annually for Discharge Rate, Chloride, Sulfate and 
Hardness upstream of the associated outfall. 

Special Condition No. 14: Sediment Pond Operation and Maintenance (Outfall 009): 

a. No discharge is allowed from Outfall No. 009 during "low flow" or "no flow" conditions in the receiving stream, unless such 
discharge meets the water quality standards of 35 Ill. Adm. Code 302. 
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Pursuant to 35 llt Adm. Code Part 302.102, discharges from the referenced outfalls that otherwise would not meet the water 
quality standards of 35 Ill. Adm. Code Part 302 may be permitted if sufficient flow exists in the re~iving stream to ensure that 
applicable water quality standards are met. That is, discharges not meeting the water quality standards of 35111. Adm. Code Part 
302 may only be· discharged in combination with stormwater discharges from the basin, and only at such times that sufficient 
flow exists in the receiving stream to ensure that water quality standards In the receiving stream beyond the area of allowed 
mixing will not be exceeded. 

The permittee shall determine the effluent limitation for chloride and/or the maximum effluent flow rate allowable to maintain 
water quality in the receiving stream. The following equations shall be used to make such determinations: 

Cos = (Ce Oe + 0.25 CusOus)/ (0.25 Ow+ <4) 

Where: 

CE = Effluent concentration (mg/L) 

QE = Effluent flow rate (cfs) for Outfall 009 

Ous = Upstream flow rate (cfs) 

Cus = Upstream concentration (mg/L) 

Cos = Downstream concentration 

The "calculated' downstream concentration shall be less than 500 mg/L for chloride and reported on the discharge monitoring 
reports (DMRs). 

The permittee shall install a gauging station and conductivity monitor upstream of the discharge to determine an upstream flow 
(Ous) and a chloride concentra~on (Cus) correlated to the conductivity value. In addition, the permittee shall install a continuous 
conductivity monitor down~tream to ensure that the chloride concentration (correlated to the conductivity value) stays within the 
chloride water quality standard. The daily maximum downstream chloride concentration controlled to conductivity shall be 
reported on the DMR"s. _,. 

If there is n9 upstream mixing available for Outfall 009, the NP DES permit shall be regulated at 500 mg/L for Chloride and 1250 
mg/L for Sulfate. "#.:-

The upstream and downstream conductivity monitoring locations need to be approved by the Agency. 

b. The following sampling and monitoring requirements are applicable to flow in Pond Creek which receives the discharges from 
Outfall 009. · 

i. All sampling and monitoring required under 14(b)(ii) and (iii) below shaH be performed during a discharge and monitoring 
event from the associated outfall. 

ii. Pond Creek shall be monitored and reported quarterly for Discharge Rate. Sulfate, Chloride and Hardness downstream of 
the associated outfall. This downstream monitoring shall be performed a sufficient distance downstream of the associated 
outfall to ensure that complete mixing has occurred. At such time that sufficient information has been collected regarding 
stream flow characteristics and in-stream contaminant concentrations, the permittee may request a re-evaluation of the 
monitoring frequency required herein for possible reduction or elimination. For the purpose of re-evaluating the downstream 
monitoring frequency of the receiving stream, "sufficient information" is defined as a minimum of ten (10) quarterly sampling 
events. 

In the event that downstream monitoring of the receiving waters is el:minated during the term of this permit based on an 
evaluation of the quarterly data, a minimum of three (3) additional samples analyzed for the parameters identified above 
must be submitted with the permit renewal application a min·mum of 180 days prior to expiration of this permit. 

iii. Pond Creek shall be monitored and reported annually for Discharge Rate, Sulfate, Chloride and Hardness upstream of the 
associated outfall. 

Special Condition No. 15: Sediment Pond Operation and Maintenance (Outfall 009 - Reclamation Area Discharge Classification): 

a. For discharges resulting from precipitation events, In addition to the alternate effluent (Discharge Condition Nos. ·11 and Ill) 
monitoring requirements, as indicated on the applicable effluent pages of this Permit, .discharges from Outfall 009 shall be 
monitored and reported for Discharge Rate, Sulfate, Chloride and Hardness. · 

b. The following sampling and monitoring requirements are applicable to flow in the Middle Fork Big Muddy River which receive 
discharges from Outfall 009. 
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i. All sampling and monitoring required under 15(b)(ii) and (iii) below shall be performed during a discharge and monitoring 
event from the associated outfall. 

ii. Middle Fork Big Muddy River shall be monitored and reported quarterly for Discharge Rate, Chloride, Sulfate and Hardness 
downstream of the associated outfall. This downstream monitoring shall be performed a sufficient distance downstream of 
the associated outfall to ensure that complete mixing has occurred. At such time that sufficient information has been 
collected regarding receiving stream flow characteristics and in-stream contaminant concentrations the permittee may 
request a re-evaluation of the monitoring frequency required herein for possible reduction or elimination. For the purpose 
of re-evaluating the downstream monitoring frequency of the receiving stream, "sufficient information" is defined as a 
minimum of ten (10) quarterly sampling events. 

In the event that downstream monitoring of the receiving waters is eliminated during the term of this permit based on an 
evaluation of the quarterly data, a minimum of three (3) additional samples analyzed for the parameters identified above 
must be submitted with the permit renewal application a minimum of 180 days prior to expiration of this permit. 

iii. Middle Fork Big Muddy River shall be monitored and reported annually for Discharge Rate, Chloride, Sulfate and Hardness 
upstream of the associated outfall. 

Special Condition No. 18: Sediment Pond Operation an~ Maintenance (Outfall 011): 

a. Pursuant to 35 Ill. Adm. Code Part 302.102, discharges from the referenced outfalls that otherwise would not meet the water 
quality standards of 35 Ill. Adm. Code Part 302 may be permitted if sufficient flow exists in the receiving stream to ensure that 
applicable.water quality standards are met. That is, discharges not meeting the water quality standards of 35 Ill. Adm. Code Part 
302 may only be discharged in combination with stormwater discharges from the basin, and Qnly at such times tha.t sufficient 
flow exists in the receiving stream to ensure that water quality standards in the receiving stream beyond the area of allowed 
mixing will not be exceeded. 

The permittee shall determine the effluent limitation for chloride and/or the maximum effluent flow rate allowable to maintain 
water quality in the receiving stream. The following equations shall be used to make such determinations: 

Cos = [Ce Oe + 0.25 Cus OusV (0.25 Ous + Oe) 

Where: 

Ce = Effluent concentration (mg/L) 

Oe = Effluent flow rate ( cfs) for Outfall 011 

Ous = Upstream flow rate (cfs) 

Cus = Upstream concentration (mg/L) 

Cos = Downstream concentration 

The "calculated" downstream concentration (CDS) shall be less than 500 mg/L for chloride and reported on the discharge 
monitoring reports (DMRs). 

Chloride is limited in the NPDES permit at the limits described below. The maximum flow from Outfall 011 is 5,000 gpm and the 
maximum chloride concentration is 12,000 mg/L. 

Sulfate and Iron (dissolved) shall be monitored from the effluent monthly when discharging. 

The permit only allows a discharge when t~e Big Muddy River is flowing above 30 cfs. The maximum dispersion required for all 
water quality parameters is 34: 1. Model predictions have been made for a maximum effluent total flow rate of 11.1 cfs. At the 
maximum chloride concentration of 12,000 mg/L, this maximum discharge requires a river flow of 1,734 cfs to meet a dispersion 
of 34:1 in less than 25 % of the river volume. The maximum distance to meet the water quality standard for all scenarios is 251 
feet downstream with a plume width of 25 feet. The maximum zone of initial dilution to meet the acute Copper water quality 
standard for all scenarios ls 18.2 feet downstream with a plume width of 4 feet. 

The upstream flow (Ous) should be based on the full flow measurement upstream of the proposed Outfall 011 that shall be 
approved by the Agency. 

The upstream and downstream conductivity monitoring locations need to be approved by the Agency. 
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The permlttee shall install a conductivity monitor upstream of the discharge to determine a chloride concentration (Cus) correlated 
to the conductivity value. In addition, the permittee shall install a continuous conductivity monitor downstream to ensure that the 
chloride concentration (correlated to the conductivity value) stays within the chloride water quality standard. The daily maximum 
downstream chloride concentration controlled to conductivity shall be reported on the DMR's. 

b. The following sampling and monitoring requirements are applicable to flow in Big Muddy River which receives the discharges 
from Outfall 011. 

i. All sampling and monitoring required under 16(b)(ii) and (iii) below shall be performed during a discharge and monitoring 
event from the associated outfall. 

ii. The Big Muddy River shall be monitored and reported quarterly for Discharge Rate, Sulfate, Chloride and Hardness 
downstream of the associated outfall. This downstream monitoring shall be performed a sufficient distance downstream of 
the associated outfall to ensure that complete mixing has occurred. At such time that sufficient information has been 
collected regarding stream flow characteristics and in-stream contamlnant concentrations, the permittee may request a re
evaluation of the monitoring frequency required herein for possible reduction or elimination. For the purpose of re-evaluating 
the downstream monitoring frequency of the receiving stream, "sufficient information" is defined as a minimum of ten (10) 
quarterly sampling events. 

In the event that downstream monitoring of the receiving waters is eliminated during the term of this permit based on an 
evaluation of the quarterly data, a minimum of three (3) additional samples analyzed for the parameters identified above 
must be submitted with the permit renewal application a minim um of 180 days prior to expiration of this permit. 

iii. The Big Muddy River shall be monitored and reported annually for D"scharge Rate, Sulfate, Chloride and Hardness 
upstream of the associated outfall. 

Special Condition No. 17: Data collected in accordance wilh Special Condition Nos. 13, 14, 15 and 16 above will be utilized to 
evaluate the appropriateness of the effluent limits established in this Permit. Should the Agency's evaluation of this ,data indicate 
revised effluent limits are warranted; this permit may be reopened and modified to incorporate more appropriate effluent limitations. 
This dat~.will also be used for determination of effluent limitations at the time of permit renewal. 

Special Condition No. 18: Discharges from Outfalls 006, 007, 008, 009, 009ES and 011 shall be monitored twice annually with such 
monitoring spaced at approximately 6-month intervals during the entire 5-year term of this NPDES Permit. Sampling of the discharges 
shall be performed utilizing the grab sampling method and analyzed for total (unfiltered) concentrations. The results of the sampling 
required under this Special Condition shall be submitted twice annually to the Agency in January and July of each calendar year to 
the addresses indicated in the Special Condition No. 3 above. The parameters to be sampled and the detection limits (minimum 
rep?rted limits) are as follows: 

Parameter 

Arsenic 
Barium 
Cadmium 
Chromium (hexavalent) 
Chromium 
Copper 
Lead 
Manganese 
Mercury' 
Nickel 
Phenols 
Selenium 
Silver 
Zinc 

Detection Limit 

0.05 mg/L 
0.50 mg/L 

• 0.001 mg/L 
0.01 mg/L 
0.05 mg/L 
0.005 mg/L 
0.05 mg/L 
0.50 mg/L 
1.00 ng/1" 
0.005 mg/L 
0.005 mg/L 
2.000 µg/1"" 
0.003 mg/L 
0.025 mg/L 

Utilize USEPA Method 1631E and the digestion procedure described in Section 11.1.1.2 of 1631E. 
1.00 ng/1 (nanogram/liter) = 1 part per trillion. 
µg/1 = micrograms/liter 
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Attachment H 

Standard Conditions 

Definitions 

Act means the Illinois Environmental Protection Act, 415 ILCS 5 as 
Amended. 

Agency means the Illinois Environmental Protection Agency. 

Board means the Illinois Pollution Control Board. 

Clean Water Act (fonnerfy referred to as the Federal Water Pollution Control Act) means Pub. L 92-500, as amended. 33 
U.S .C. 1251 et seq. 

NPDES (National Pollutant Discharge Elimination System) means the national program for Issuing, modifying, revoking and reissuing, terminating, monitoring and enforcing permits, and Imposing and enforcing pretreatment requirements, under Sections 307, 402, 318 and 405 of the Clean Water Act. 

USEPA means the United States Environmental Protection Agency. 

Dally Discharge means the discharge of a pollutant measured during a calendar day or any 24-hour period that reasonably represents the calendar day for purposes of sampling. For pollutants with limitations expressed In units of mass, the •dally discharge• is calculated as the total mass of the pollutant discharged over the day. For pollutants with limitations expressed in other units of measurements, the ·dally discharge• ls calculated as the average measurement of the pollutant over the day. 

Maximum Dally Discharge Limitation (dally rnaximum)'irtrans the highest allowable dally discharge. 

Average Monthly Discharge Limitation (30 day average) means the highest allowable average of dally discharges over a calendar month, calculated as the sum of all dally discharges measured during a calendar month divided by the number of dally discharges measured during that month. 

Average Weekly Discharge Limitation (7 day average) means the highest allowable average of daily discharges over a calendar week, calculated as the sum of all dally discharges measured ·during a calendar week divided by the number of daily discharges measured during that week. 

Best Managemen.t Practices (BMPs) means schedules of activities, prohibitions of practices, maintenance pro~dures, and other management practices to prevent or reduce the pollution of waters of the State. BMPs also Include treatment requirements, operating procedures, and practices to control plant site · runoff, spillage or leaks, sludge or waste disposal, or drainage from raw 
material storage. 

Aliquot means a sample of specified volume used to make up a total composite sample. 

Grab Sample means an individual sample of at least 100 milliliters collected at a randomly-selected time over a period not e;<c-eeding 
15minutes. 

24-Hour Composite Sample means a combination of at least 8 sample aliquots of at least 100 milliliters, collected at periodic Intervals during the operating hours of a facility over a 24-hour 
period. 

\ 

8-Hour Composite Sample means a c <>mbination of at least ~ sample aliquots of at least 100 millilita.rs, collected at periodic intervals during the operating hours of ~ facility over an 8-hou1 period. 

Flow Proportional Composite Sample means a combination 01 sample aliquots of at least 100 milliliters collected at periodic intervals such that either the time interval between each aliquot or the volume of each aliquot is proportional to either the stream flow at the time of sampling or the total stream flow since the collection of the previous aliquot. 

(1) Duty to comply. The permittee must comply with all conditions of this pennit. Any permit noncompliance constitutes a violation of the Act and Is grounds for enforcement action, pennit termination, revocation and reissuance, modification, or for den lal of a permit renewal application. The permlttee shall comply with effluent standa{ds or prohibitions established under Sec:tlon 307(a) of the Clean Water Act for toxic pollutants wlthlr\ the time provided In the regulations that establish these standards or prohibitions, even if the pennlt has not yet been modified to Incorporate the requirements. 

(2) Duty to reapply. If the permlttee wishes to continue an activity regulated by this permit after the expiration date of this permit, the permittee must apply for and obtain a new permit. If the permittee submits a proper application as required by the Agency no later than 180 days prior to the expiration date, this permit shall continue In full force and effect until the final Agency decision on the application has been made. 

(3) Need to halt or reduce activity n~t a defense. It shall not be a defense for a perrnittee in an enforcement action that it would have been necessary to halt or reduce the permitted activity In order to maintain compliance with the conditions of this permit. 

(4) Duty to mitigate. The permlttee shall take all reasonable steps to minimize or prevent any discharge In violation of this permit which has a reasonable likelihood of adversely affecting human health or the environment. 

(5) Proper operation and maintenance. The permlttee shall at all times property operate and maintain all facilities and systems of treatment and control (and related appurtenances) which are Installed or IJS8d by the permlttee to achieve compliance with conditions of this pennit. Proper operation and maintenance Includes effective performance, adequate funding, adequate operator staffing and training, and adequate laboratory and process controls, Including appropriate quality assurance procedures. This provision requires the operation of back-up, or auxiliary facilities, or similar systems only when necessary to achieve compliance with the conditions of the permit. 

(6) Permit actions. This pennit may be modified, revoked and reissued, or terminated for .cause by the Agency pursuant to 40 CFR 122.62 and 40 CFR 122.63. The filing of a request by the permittee for a permit modification, revocation and relssuance, or. termination, or a notification of planne~ changes or anticipated noncompliance, does not stay any pennit condition. 

(7) Property rights. This permit does not convey any property rights of any sort, or any exclusive privilege. 

(8) Duty to provide Information. The permittee shall furnish ·to the Agency within a reasonable time, any information which the Agency may request to determine whether cause exists for modifying, revoking and reissuing, or terminating this permit, or to determine compliance with the permit. The permittee shall also furnish to the Agency upon request, copies of records required to be kept by this permit. 
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representative of the Agency or USEPA (including an 

authorized contractor acting as a representative of the Agency 

or USEPA), upon the presentation of credentials and other 

documents as may be required by law, to: 

(a} Enter upon the permittee's premises where a regulated 

facility or activity is located or conducted, or where records 

must be kept under the conditions of this permit; 

(b) Have access to and copy, at reasonable times, any 

records that must be kept under the conditions of this 

permit; 
(c) Inspect at reasonable times any facilities, equipment 

(including monitoring and control equipment), practices, or 

operations regulated or required under this permit; and 

(d) Sample or monitor at reasonable times, for the purpose of 

assuring permit compliance, or as otherwise authorized by 

the Act, any substances or parameters at any location. 

(10) Monitoring and records. 
(a) Samples and measurements taken for the purpose of 

monitoring shall be representative of the monitored 

activity. 
(b) The permittee shall retain records of all monitoring 

information, Including all calibration and maintenance 

records, and all original strip chart recordings for 

continuous monitoring instrumentation, copies of all 

reports required by this permit, and records of all data 

used to complete the application for this permit, for a 

period of at least 3 years from the date of this permit, 

measurement, report or application. Records related to 

the permittee's sewage sludge use and disposal activities 

shall be retained for a period of at least five years (or 

longer as required by 40 CFR Part 503). This period may 

be extended by request of the Agency or USEPA at any 

time. 
(c) Records of monitoring information shall include: 

(1) The date, exact place, and time of sampling or 

measurements; 
(2) The individual(s) who performed the sampling or 

(11) 

measurements; 
(3) The date(s) analyses were perfonned; 

(4) The individual(s) who performed the analyses; 

(5) The analytical techniques or methods used; and 

(6) The results of such analyses. 

(d) Monitoring must be conducted according to test 

procedures approved under 40 CFR Part 136, unless other 

test procedures have been specified in this permit. Where 

no test procedure under 40 CFR Part 136 has been 

approved, the permittee must submit to the Agency a test 

method for approval. The permittee shall calibrate and 

perform maintenance procedures on all monitoring and 

analytical Instrumentation at intervals to ensure accuracy 

of measurements. 

Signatory requirement. All applications, reports or 

information submitted to the Agency shall be signed and 

certified. 
(a) Application. All permit applications shall be signed as 

follows: 
(1) For a corporation: by a principal executive officer of 

at least the level of vice president or a person or 

position having overall responsibility · for 

environmental matters for the corporation: 

(2) For a partnership or sole proprietorship: by a general 

partner or the proprietor, respectively; or 

(3) For a municipality, State, Federal, or other public 

agency: by either a principal executive officer or 

ranking elected official. 
(b} Reports. All reports required by permits, or other 

information requested by the Agency shall be signed by a 

person described in paragraph (a) or by a duly authorized 

representative of that person. A person is a duly 

authorized representative only if: 

.. ' 
( 1) The authorization is made in writing by a pe'mon 

described in paragraph (a); and •.,,,.'-v 
(2) The authorization specifies either an individual or a • 

position responsible for the overall operation of tti'B. 

facility. from which the discharge originates, such as 

a plant manager, superintendent or person of 

equivalent responsibility; and 

(3) The written authorization is submitted to the Agency. 

(c) ~hanges of Authorization. If an authorization under (b) 

Is no longer accurate because a different individual or 

position has responsibility for the overall operation of the 

facility, a new authorization satisfying the requirements of 

(b) must be submitted lo the Agency prior to or together 

with any reports, information, or applications to be signed 

by an authorized representative. 

(d) Certification. Any person signing a document under 

paragraph (a) or (b) of this section shall make the 

following certification: 

I certify under penalty of law that this document and all 

attachments were prepared under my direction or 

supervision in accordance with a system designed to 

assure that qualified personnel proper1y gather and 

evaluate the information submitted. Based on my inquiry 

of the person or persons who manage the system, or 

those persons directly responsible for gathering the 

information, the information submitted Is, to the best of 

my knowledge and belief, true, accurate, and complete. I 

am aware that there are significant penalties for 

submitting false information, including the possibility of 

fine and imprisonment for knowing violations. 

(12) Reporting requirements. 
(a) Planned changes. The permittee shall give notice to the 

Agency as soon as possible of any planned physical 

alterations or additions to the permitted facility. 

Notice is required when: 

(1) The alteration or addition to a permitted facility may 

meet one of the criteria for determining whether a 

facility is a new source pursuant to 40 CFR 122.29 

(b); or · 

(2) The alteration or addition could significantly change 

the nature or increase the quantity of pollutants 

discharged. This notification applies to pollutants 

which are subject neither to effluent limitations in the 

permit, nor to notification requirements pursuant to 

40 CFR 122.42 (a)(1). 
(3) The alteration or addition results in a significant 

change in the permlttee's sludge use or disposal 

practices, and such alteration, addition, or change 

may justify the application of permit conditions that 

are different from or absent in the existing permit, 

including notification of additional use or disposal 

sites not reported during the permit application 

process or not reported pursuant to an approved 

land application plan. . 

(b) Anticipated noncompliance. The permittee shall give 

advance notice to the Agency of any planned changes in 

the permitted facility or activity which may result in 

noncompliance with permit requirements. 

(c) Transfers. This permit Is not transferable to any person 

except after notice to the Agency. 

(d) Compliance schedules. Reports of compliance or 

noncompliance with, or any progress reports on, interim 

and final requirements contained in any compliance 

schedule of this permit shall be submitted no later than 14 

days following each schedule date. 

(e) Monitoring reports. Monitoring results shall be reported 

at the intervals specified elsewhere in this permit. 

(1) Monitoring results must be reported on a Discharge 

Monitoring Report (DMR). 

' 
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,~, II LI 11:i j.Jtlllllllltttl IIIOllllOrs any POilutant more frequently than required by the pennit, using test procedures approved under 40 CFR 136 or as specified in the permit, the results of this monitoring shall be included in the calculation and reporting of the data submitted in the DMR. 
(3) Calculations for all limitations which req1ft,-e averaging of me8surements shall utilize an arithmetic 1 

mean unless otherwise specified by the Agency in the permit. 
(f) Twenty-four hour reporting. The permittee shall report any noncompliance which may endanger health or the environment. Any information shall be provided orally within 24-hours from the time the permlttee becomes aware of the circumstances. A written submission shall also be provided within 5 days of the time the permittee becomes aware of the circumstances. The written submission shall contain a description of the noncompliance and its cause; the period of noncompliance, Including exact dates and time; and if the noncompliance has not been corrected, the anticipated time it Is expected to continue; and steps taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance. The following shall be included as information which must be reported within 24-hours: 

(13) 

(1) Any unanticipated bypass which exceeds any effluent limitation in the permit. 
(2) Any upset which exceeds any effluent limitation In the permit. 
(3) Violation of a maximum dally discharge limitation for any of the pollutants listed by the Agency in the pennit or any pollutant which may endanger health or the environment. 

The Agency may waive the written report on a caseby-case basis if the oral report has been received within 2+hours. 
(g) Other noncompliance. The permlttee shall report all Instances of noncompliance not reported under paragraphs (12) (d), (e), or (f), at the time monitoring reports are submitted. The reports shall contain the Information listed In paragraph (12) (f). (h) Other information. Where the permlttee becomes aware that It failed to submit any relevant facts In a permit application, or submitted Incorrect Information in a permit application, or in any report to the Agency, it shall promptly submit such facts or lnforma~n. 

Bypass. 
(a) Definitions. . (1) Bypass means the intentional diversion of waste streams from any portion of a treatment facility. (2) severe property damage means substantial physical damage to property, ~amage to the treatment facilities which causes them to become inoperable, or substantial and permanent loss of natural resources which can reasonably be expected to occur in the absence of a bypass. Severe property damage does not mean economic loss caused by delays In production. (b) Bypass not exceeding limitations. The permittee may allow any bypass to occur which does not cause effluent !imitations to be exceeded, but only if it also is for essential maintenance to assure efficient operation. These bypasses are not subject to the provisions of paragraphs (13)(c) and (13)(d). 

(c) Notice. 
( 1 ) Anticipated bypass. If the permittee knows in advance of the need for a bypass, it shall submit prior notice, if possible at least ten days before the date of the bypass. 
(2) Unanticipated bypass. The pennittee shall submit notice of an unanticipated bypass as required in paragraph (12)(f) (24-hour notice). 

(14) 

(15) 

(d) Prohibition of bypass. 
(1.) Bypass I~ prohibited, and the Agency may takt enforcement action against a permittee fo bypass, unless: 

(i) Bypass was unavoidable to prevent loss of life personal Injury, or severe property damage; (ii) There were no feasible alternatives to th€ bypass, such as the tJse of auxiliary treatmenl facilities, retention of untreated wastes, or maintenance during normal periods of equipment downtime • This condition Is not satisfied if adequate back-up equipment should have been installed in the exercise of reasonable engineering judgment to prevent a bypass which occurred during normal periods of equipment dovvntime or preventive maintenance; and 
(iii) The permittee submitted notices as required under paragraph (13)( c). 

(2) The Agency may approve an anticipated bypass, after considering Its adverse effects, if the Agency determines that it will meet the three conditions listed above in paragraph (13)(d)(1). 

Upset. 
(a) Definition. Upset means an exceptional incident in which there is unintentional and temporary noncompliance with technology based pennit effluent limitations because of factors beyond the reasonable control of the permittee. An upset does not include noncompliance to the extent caused by operational error. improperly designed treatment facilities, inadequate treatment facllities, lack of preventive maintenance, or careless or improper operation. 
(b) Effect of an upset. An upset constitutes an affirmative defense to an action brought for noncompliance with such technology based permit effluent limitations if the requirements of paragraph {14)(c) are met. No determination made during administrative review of claims that noncompliance was caused by upset, and before an action for noncompliance, is final administrative action subject to judicial review. 
(c) Conditions necessary for a demonstration of upset. A permittee who wishes to establish the affirmative defense of upset shall demonstrate, through properly signed, contemporaneous operating logs, or other relevant evidence that: 

( 1) An upset occurred and that the pennittee can identify the cause(s) of the upset; 
(2) The permitted facility was at the time being properly operated; and 
(3) The permittee submitted notice of the upset as required in paragraph {12)(f)(2) (24-hour notice). (4) The permittee complied with any remedial measures required under paragraph (4). 

(d) Burden of proof. In any enforcement proceeding the permittee seeking to establish the occurrence of an upset has the burden of proof. 

Transfer of permits. Permits may be transferred by modification or automatic transfer as described below: (a) Transfers by modification. Except as provided in paragraph (b), a permit may be transferred by the pennittee to a new owner or operator only if the permit has been modified or revoked and reissued pursuant to 40 CFR 122.62 (b) (2), or a minor modification made pursuant to 40 CFR 122.63 (d), to identify the new permlttee and Incorporate such other requirements as may be necessary under the Clean Water Act. (b) Automatic transfers. As an alternative to transfers under paragraph (a), any NPDES permit may be automatically transferred to a new permittee if: 
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(16) 

(17) 

(18) 

(19) 

( 1) The current permittee notifies the Agency at least 30 

days in advance of the proposed transfer date; 

(2) The notice indudes a written agreement between the 

existing and new permittees containing a specified 

date for transfer of permit responsibility, coverage and 

liability between the existing and new permittees; and 

(3) The Agency does not noVfy the existing pem,ittee and 

the proposed new permittee of its intent to modify or 

revoke and reissue the permit. If this notice is not 

received, the transfer is effective on the date specified 

in the agreement. 

All manufacturing, commercial, mining, and silvicultural 

dischargers must notify the Agency as soon as they know or 

have reason to believe: 

(a) That any activity has occurred or will occur which would 

result in the discharge of any toxic pollutant identified 

under Section 307 of the Clean Water Act which Is not 

limited in the permit, if that discharge will exceed the 

highest of the following notification levels: 

(1) One hundred micrograms per liter (100 ug/1); 

(2) Two hundred micrograms · per liter (200 ug/1) for 

acrolein and acrylonitrile; five hundred micrograms 

per liter (500 ug/1) for 2,4-dinitrophenol and for 2-

methyl-4,6 dinitrophenol; and one milligram per liter 

(1 mg/I) for antimony. 

(3) Five (5) times the maximum concentration value 

reported for that ponutant in the NPDES permit 

application; or 
(4) The level established by the Agency in this permit. 

(b) That they have begun or expect to begin to use or 

manufacture as an intermediate or final product or 

byproduct any toxic pollutant which was not reported in 

the NPDES permit application. 

All Publicly Owned Treatment Works (POlWs) must provide 

adequate notice to the Agency of the following: 

(a) Any new introduction of pollutants into that POTW from 

an indirect discharge which would be subject to Sections 

301 or 306 of the Clean Wale( Act if it were directly 

discharging those pollutants; and 

(b) Any substantial change in the volume or character of 

pollutants being Introduced into that POTW by a source 

Introducing pollutants into the POTW at the time of 

issuance of the permit. 

(c) For purposes of this paragraph, adequate notice shall 

include information on (i) the quality and quantity of 

effluent introduced into the POTW, and (ii) any 

anticipated impact of the change on the quantity or quality 

_ of effluent to be discharged from the POTW. 

If the permit is issued to a publicly owned or publicly regulated 

treatment works, the permittee shall require any industrial 

user of such treatment works to comply with federal 

requirements concerning: 
(a) User charges pursuant to Section 204 (b) of the Clean 

Water Act, and applicable regulations appearing in 40 

CFR 35; 
(b) Toxic pollutant effluent standards and pretreatment 

standards pursuant to Section 307 of the Clean Water 

Act; and 
(c) Inspection, monitoring and entry pursuant to Section 308 

of the Clean Water Act. 

If an applicable standard or limitation is promulgated under 

Section 301(b)(2){C) and (0), 304(b)(2), or 307(a)(2) and that 

effluent standard or limitation is more stringent than any 

effluent limitation In the permit, or controls a pollutant not 

limited In the permit, the permit shall be promptly modified or 

revoked, and reissued to conform to that effluent standard or 

limitation. 

(20) Any authorization to construct issued to the p/ rm;-ki: 

pursuant to 35111. Adm. Code 309.154 is hereby incorporateo 

by reference as a condition of this permit. 

(21) The permittee shall not make any false statemen!, 

• representation or certification in any application, record, 

~ report, plan or other document submitted to the Agency or the 

US EPA, or required to be maintained under this permit. 

(22) The Clean Water Act provides that any person who violates a 

permit condition implementing Sections 301, 302, 306, 307, 

308, 318, or 405 of the Clean Water Act is subject to a civil 

penalty not to exceed $25,000 per day of such violation. Any 

person who willfully or negligently violates permit conditions 

implementing Sections 301, 302, 306, 307, 308, 318 or 405 of 

the Clean Water Act is subject to a fine of not less than 

$2,500 nor more than $25,000 per day of violation, or by 

imprisonment for not more than one year, or both. 

Additional penalties for violating these sections of the Clean 

Water Act are identified in 40 CFR 122.41 (a)(2) and (3). 

(23) The Clean Water Act provides that any person who falsifies, 

tampers with, or knowingly renders inaccurate any monitoring 

device or method required to be maintained under this permit 

shall, upon conviction, be punished by a fine of not more than 

$10,000, or by imprisonment for not more than 2 years, or 

both. If a conviction of a person is for a violation committed 

after a first conviction of such person under this paragraph, 

punishment is a fine of not more than $20,000 per day of 

violation, or by imprisonment of not more than 4 years, or 

both. 

(24) The Clean Water Act provides that any person who knowingly 

makes any false statement, representation, or certification in 

any record or otl)er document submitted or required to be 

maintained under this permit, including monitoring reports or 

reports of compliance or non-compliance shall, upon 

conviction, be punished by a fine of not more than $10,000 

per violation, or by Imprisonment for not more than 6 months 

per violation, or by both. 

(25) Collected screening, slurries, sludges, and other solids shall 

be disposed of in such a manner as to prevent entry of those 

wastes (or runoff from the wastes) into waters of the State. 

The proper authorization for such disposal shall be obtained 

from the Agency and is incorporated as part hereof by 

reference. 

(26) In case of conflict between these standard conditions and any 

other condition(s) included in this permit, the other 

condition(s) shall govern. 

(27) The permittee shall comply with, in addition to the 

requirements of the permit, all applicable provisions of 35 Ill. 

Adm. Code, Subtitle C, Subtitle D, Subtitle E, and all 

applicable orders of the Board or any court with jurisdiction. 

(28) The provisions of this permit are severable, and if any 

provision of this permit, or the application of any provision o1 

this permit is held invalid, the remaining provisions of this 

permit shall continue in full force and effect. 

(Rev. 7-9-2010 bah) 
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From: James Plumley <james.plumley@foresight.com> 
Sent: Thursday, June 27, 2019 4:54 PM 
To: Ward, lwona <lwona.Ward@lllinois.gov> 
Cc: Clayton Cross <ccross@foresight.com> 
Subject: [External] NPDES Permit IL0077666 

1wona, 

Williamson Energy is requesting to waive the 15 day notice for the above mention 
NPDES Permit Renewal. 

If you have any question please let me know. 

James Plumley 
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ffl Williamson Energy t LLC 
P.O.Box 99 

Johnston City, IL 62951 

Mr. Iwona Ward 
Environmental Protection Engineer 
Mine Pollution Control Program 
2309 W. Main Street 
Marion, Illinois 62959 

RE: Pond Creek Mine 

3 'I 1 7 · I 1 5 - A 
~ dvotL : ~-/- /9 

June 18, 2019 

IEPA-OMSION or RECOR0S MANAGEI.IENT 
RE,.E,,:. ,..,.J.: 

AUG O 2 2019 

NPDES Permit No. IL0077666 REVIEWf::R: SAB 
I.D.N.R. Permits 375 and 417 
Supplemental Information Concerning Outlets 009 and 009ES 

Dear Mr. Stitely, 

Please find attached two (2) copies of the supplemental information concerning 
outfalls 009 and 009ES for the pending NPDES Renewal for NPDES Permit No. 
IL0077666 and IDMM Permit No.s 375 and 417 for Williamson Energy, LLC's 
Pond Creek Mine. If you have any questions concerning this submittal, or 
require additional information, please contact me at (618) 969-8259. 

Respectfully Submitted, 

~ 
James Plumley, P.E. 

m~'D' 
JUN 1 9 2019 ~ 

IL Environmental Protection Agency 
MARION REGIONAL OFFICE 
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POND CREEK#l MINE 

PO BOX 99, JOHNSTON CITY, ILLINOIS 62951 

Proposed 
NPDES Outlet 009-0 

Pond Creek Lat: /Long: 37°51'17"' 

Stormwater D_ 88°49'25.5" 
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DATE: 

·TO: 

SUBJECT: 

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

1021 NORTH GRAND AVENUE EAST, P.O. Box 19276, SPRINGFIELD, ILLINOIS 62794-9276 • (217) 782-3397 

BRUCE RAUNER, GOVERNOR ALEC MESSINA, ACTING DIRECTOR 

Memorandum 

18 June 2019 

Iwona Ward 

WQBELs 
Williamson Energy, LLC - Pond Creek Mine 
NPDES Permit No. IL007766 (Williamson County) 

. . .. ;--. . .;..,;..,. . . . .. ., .. 
The subject facility discharges to an unnamed tributary of Pond Creek through Outfall 009ES at a point where 0~fs of 
flow exists upstream of the outfalls during critical 7Q 10 low-flow conditions. The unnamed tributary of Pond Creel,c is 
classified as a General Use Water. The unnamed tributary of Pond Creek is not listed as a biologically significant 
streams in the 2008 Illinois Depart~ent of Natural Resources Publication Integrating Multiple Taxa in a Biological 
Stream Rating System, rior is it given an integrity rating in that document. The unnamed tributary of Pond Creek, 
tributary to Waterbody Segment, NG-02, is not listed on the draft 2016.Illinois Integrated Water Quality Report and 
Section 303( d) List since it has not been assessed. The unnamed tributary, of Pond Creek is· not subject to enhanced 
dissolved oxygen standards. 

Outfall 009ES .is acid mine drainage. The NPDES application did not indicate any watershed siz~s or flow expected. 
formi~i;ng. 

. . 
Chloride should be regulated as a daily maximum at the water quality standard of 500 mg/L for Outfall 009ES. 

Where appropriate, Manganese should be regulated as a daily maximum at the ·water quality standard ·of 1.0 mg/L. 

The· Sulfate limit is determined according to the water quality standards at 302.208(h)(2): The chloride and h.ardness 
· data is from A WQMN station NG-02, Pond Creek, South edge of West Frankfort, downstream of the Williamson 
Energy, LLC - Pond Creek Mine No. 1 property, so this limit sh,:>Uld be used for all outfalls. No mixing wM used in 

· the derivation of the effluent limit. The following table shows thetesults of downstream chloride and hardness . 
. . 

Average Receiving Stream Sulfate· Water Quality 
Outfalls Receiving Stream Critical Hardness Standard (mg/L) 

Chloride (mg/L) (mg/L) 
009ES 21.5 141 1i50 

The sulfate values in the far-right column are applied as daily maximum permit limits: 

Monitoring for chloride, sulfate and hardness should be periodically required at a downstream location from each 
· outfall, or downstream of the mine property, during the course of the.permit. This data will be us_ed to recalculate· 
sulfate limits for the next renewed or modified permit. 

These recommendations reflect a water quality standards perspective only and should not be construed as being · 
inclusive of all factors that must be taken into consideration by the permit writer. 

cc: Carol Selinger 
Chron 

4302 N. Main St., Rockford, ll 61103 (815) 987-7760 
9511 Harrison St., Des Plaines, ll 60016 (847) 294-4000 · 
595 S. State, Elgin, ll 60123 (847) 608-3131 

. 2125 S. First St., Oampaign, ll 61820 (217) 278-5800 

2009 Mall St., Collinsville, ll 62234 (618) 346-5120 
412 SW Wasf\ington St., Suite 0, Peoria, IL 61602 (309) 671-3022 
2309 W. Main St., Suite 116, Marion, ll 62959 (618) 993-7200 
100 W. Randolph, Suite 10-300,.Oieago, ll 60601 

PLEASE PRINT ON RECYC~D PAPER 
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Date: 

To: 

From:_ 

Subject: 

ILLINOIS ENVIRONMENTAL PROTECTION AGENCY. 
1021 NORTH GRAND AVENUE EAST, P.O. Box 19276, SPRINGFIELD, IUINOIS 62794-9276 ~ (217) 782-3397 

JB PRITZKER, GOVERNOR JOHN J. KIM, ACTING DIRECTOR 

· Memorandum 

18 June 2019 

Iwona Ward 

lsWtt,-nittit&.~ ,('" 
Williamson Energy, LLC - Pond Creek Mine 
Anticlegradation Assessment. 
Nl'DES Permit No. IL0077666 (Williamson County) 

Pond 009 has an emergency discharge. via Outfalr 009ES. During norinal operations, Pond 009 will 
discharge directly to Pond Creek via Outfall 009 and has provisions for allowed mixing. Outfall 009ES is · 
not expected to have a discharge, except during an emergency. · · 

Identification and Characterization of the Affect~d Water Body . 

. The subject facility discharges to an unnamed 'tributary of Pond Creek through Outfall 009ES at a point 
where O cfs of flow exists upstream of the outfalls during critical 7Q10 low-flow conditions. The unnamed 
tributary of Pond Creek is classified as a General Use Water. The unnamed tributary of Pond Creek is not 
list_ed as a biologically significant streams in the 2008 Illinois Department of Natural Resources Publication 
Integrating-Multiple Taxa in a Biological Stream Rating System, nor is it given an integrity rating in that 
document.· The unnamed tributary of Pond Creek, tributary to Waterbody Segment, NG-02, is not listed on· 
the draft 2016 Illinois Integrated Water Quality Report and Section 303(d) List since it has not been assessed. 
The unnamed tributary of Pond Cr.eek is not ~ubject to enhanced dissolved oxygen standards. 

Agency Conclusion . 

. Upon comp.leting the assessment, it has been determined that the proposed activity will result in only short-· 
. term, temporary increases in polh1tant loading and will not result in long term or permanent impacts to 
existing uses including.aquatic life habitat; therefore; we find that it is subject to Subsection (d) "Activities 

· Not Subject to a Further Anti degradation Assessmenf' of 35. Ill. Adm. Code 302.105. 

CC: · Carol Selinger 
Chron 

4302 N. Main St., Rockford, IL 61103 (815) 987-n60 9511 Harrison St., Des Plaines, IL 60016 (847) 294-4000 · 
595 S. State St., Elgin, IL 601i3 (847 )608•?131 412 SW Washington St., Suite D, Peoria, IL 61602 (309) 671-30:u 
2125 S. First St., Champai~, IL 61820 (217) 278-5800 · 2309 W. Main St., Suite 116, Marion, IL 62959 (618)993-7200 
2009 Mall St., Collinsville, IL 62234 (618) 346-5120 100 W. Randolph St., Suite 4-500, Chicago, IL 60601 

PLEASE PRINT ON RECYCLED PAPER 
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~quAeTor optimizing 
resources I water, air, earth 

TO: 
FROM: 
DATE: 
JOB NO.: 
RE: 

MEMORANDUM 

James Plumley 
John Michael Corn, P.E. and Pam Hoover, P.E., AquAeTer, Inc. 
April 26, 2019 
192569 
Supplemental Information 
2019 Mach Mine Pond 009 Effluent Results 

AquAeTer, Inc. (AquAeTer) reviewed the February 28, March 4, and March 6, 2019 laboratory 
results for the sampling at Mach Mine Pond 009. The results were added to a summary table with 
the 2016 laboratory results for comparison. The average, maximum, and minimum values were 
provided on the attached table for both the 2016 laboratory results and for the combined 2016 and 
2019 laboratory results. A copy of the summary table is attached. 

The Illinois Environmental Protection Agency (IEP A) reviewed the 2016 and 2019 data and stated 
that the 2019 nickel data does not exceed the acute water quality standard (WQS). Further, the 
IEPA stated that the average of the 2016 and 2019 nickel data does exceed the chronic WQS; 
however, a mixing zone has already been demonstrated. Based on the findings, the IEP A indicated 
in electronic mail correspondence, that, as a result, the laboratory data can be submitted to the 
Agency as supplemental information to the 2016 Antidegradation Rep01t. The attached sununary 
table is being provided to satisfy the supplemental requirement. 

If you have any questions or conunents, please do not hesitate to contact us by telephone at ( 615) 
373-8532, by facsimile at (615) 373-8512, or by electronic mail at jmcorn@aguaeter.com or 
phoover@aguaeter.com. 
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TABLE J. DRAFT COMrARISON OFTIIE 2016 DATASET AND TIIE 2016+2019 DATASET 
Mach Mlne llbehari:eto lhe mi: Muddy River 

SAMPLE COLLECTION DATE/LAB REPORT 

HOLDING CELL 
JO-Sep-16 6-0ct-16 10.oct-16 !J.Qc1-J6 17-0cl-16 19-0ct-16 27-0ct-16 JJ.Qd-16 

CONSTITUENT 18089-J 18095-l 18097-1 l8ll4-1 18118-1 18124•1 18149-1 l816S.l 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

"" 7.2 1A 1.5 7.l 7.l '·" 8.U 7.0 
Acidity 5 l8 5 " 24 5 22 lO 
Alknlinilv 492 "' 468 44(} 612 ''" 6ll8 444 
lfardncss 1W 6IO m 87(1 97(} 950 ')7(1 640 
Chlorides 2,049 1,699 2.199 2.799 2.229 2,449 2.449 2.349 
Su!fo1es 1,88ll 1,720 2.000 1.880 2,(140 2.12(1 82ll l.4(1n 
Settkablc solids - - - .. .. .. .. 
,ss Ill " 4' 72 47 44 1 2l 
Cynnide <O.OU2 <ll.llll2 <0,()1)2 <0,0ll2 <0.(102 <(l.ll02 <0.002 <(1,(1(12 
Phenols, TR <OJH <(1.Ul <0.01 <ll.lll <U.lll <0,0l <ll.01 <0.01 
Antimonv 0.(1()2 ll.llOUS O.OUIJ5 0.001)5 o.mms ll.(IUU5 0,(1()1)5 U,002 
Arsenic ().(101 ll.lJIJ(l5 ll.ll02 ll.ll02 U.002 0.001 U.002 U.OUl 
Beryllium <0,0ll\ <ll,Olll <U,!ll)! <().()IJI <0.001 <0.001 <O.ll()] <0,001 
Cadmium. Iota! OJlU07 U.0001 0.(M)(I] 0.()001 O.(H)lll (UHIUI O,UUUl O,U!HJ4 
Cndmium. dissolved lUlllU6 0.llllOI O,rnllll 0.0001 0.(Hll)l U.OOUI 0.(IOlll 0.0003 
Chromium 0.(1()8 0.002 O.llllS lUJ08 ll.ll05 ll.003 0.0(14 U,003 
Conner 0,024 0,011 0.02(, 0.031 (f.032 ll.018 0.022 0.022 
Iron. 10ml 0.216 U.2K 0.946 1.835 1.332 0,5(,9 0.253 0.402 
Iron. d1ssolv"'1 0.159 0.28 0.441 0.709 0.347 ll.ln 0,0(,] 0.o78 
Lead 0.0005 lU)0()5 o.mms o.uoos o.mm5 U.0005 0,(101)5 o.mm5 
Manganese, total 0.419 0.163 ll.183 ll.313 0,212 ll,!49 0,125 o.n.l 
Man~ancse, di.s.solvetl 0.405 0.163 0.2 ll.264 0.212 0.134 0,121 0,131 
Mercury <0.002 <0.002 <U.U02 <0,U02 <0.002 <0,002 <U,0(12 <0.002 
Nickol. 1otnl 0.014 0,0()4 1Ul07 ll.0116 lUIU7 ll,(HJ(, 0.006 lUJlO 
Nickol. dissolved ll.lllJ 0.0()-1 ll.1)1)7 0.004 ll.llll7 0,()1)(, 0,006 ll.()10 
Selenium O.llOR 0.006 ll.llll7 0.007 ll.llll4 IJ,()[14 O.Oll4 0,008 
Silver <0.0(11 <0.001 <(1.UOI <O.UDI <0.001 <ll.lllll <(),0(11 <0.001 
Thnlliu,n <O.Ollll4 <0.ll004 <0,(10[)4 <ll,(HHJ4 <ll.(lUIJ4 <(1_(1(1(14 <().0(1(14 <0.ll()l)4 
Zinc 0.01 0.01 U.Ol 0.()] 0.01 0.01 O.ol 0.01 
PCBs .. - - - - .. .. .. 

POND9 2016 2016&2019 
2-Nov-16 28.feb-19 4-Mar-19 6-Mar-19 
18176-1 20641 20647 20654 AVERAGE MAXIMUM MINIMUM AVERAGE MAXIMUM MINIMUM 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) {mg/L) {mg/L) {mg/L) (mg/L) (mg/L) 

7.U ,., 8.3 8.4 ,., 8.0 7.0 7.3 S.4 ,., 
" 5 5 lO 14.3 24.0 < lO 12.4 24.ll < ](I 

464 472 460 456 4M.4 r.12.0 64.0 464.0 612.0 (,4.0 

77U 380 380 388 805.8 910.n 6lll.O 700.0 970.0 380.0 
2.040 1')5 844 1.2()0 2251.3 2799.0 1699.ll 1925.1 2799.0 795.0 
l.809 ""' 1,0(,0 IMO 1741.0 2120.0 820.0 1551.4 2120.0 800.0 
.. <0.25 .. - <D.25 <ll.25 <0.25 

'" lJ 28 47 37.2 72.0 7.0 35.3 72.0 7.0 
<0.(102 <0,002 <0.CIIJ2 <0,(102 <UJJU2 <O,U02 <0.002 
<0,01 <0.01 <0.0! <(I.Ill <ll.01 <(I.Ill <(LOI 
0,01)2 O,Olll ll.Olll O.U03 0,001 0.0112 <U.UUI lUlOl U.UUJ <u.mu 
0.lllll O.Olll 0.002 (),(1()3 O.OIJl O.Oll2 <U.UU2 1)_(1(12 (1.(1(13 <U,U02 
<0.001 <0.001 < O.lllll <0.()1)] <O.Olll <O.lllll <O.UOl <U.mt! <0.UDl <0,0lll 
0,(1(1{)5 O.OUOI o.mm1 O.OllOl ll.OOU2 U.llU07 <0.002 U.lHHJ2 0.01)()7 <ll.0ll2 
(UKI04 0.(l(H)] O.U<H)l O.Olllll ll.0002 (1.(1(1()6 <0,002 OJIOl)l O,rnl06 <0,002 
O.<Ml3 0.()114 ll,Oll5 0,(107 O,<Ml5 U,0()8 0.002 0,005 0.008 0,002 

0.022 0,019 ll.021 0.028 (l.023 0.0]2 (I.OIi 0.023 ll.032 U.lll! 
0.332 0.157 fl.4ll2 1.242 0,685 l.835 0.216 0.(,(,4 1.835 0.157 
0.153 0.()25 0.()25 0.o25 0,263 H.709 O.ll(,I 0.20.l (1.709 < 0.05 
o.mm5 0,01)] ll.lllll o.om <ll.Olll <ll,Olll <O,OOI o.not <0.002 <O.UOI 
0,142 0.346 0.32 0,21K 0,2(14 0.419 0,125 0.227 ll.419 U.125 
0.135 0.22.l "·' 0,(161 0.192 0.41l5 0.121 0.17(, 0.405 0.(16! 
<(1.002 <0.()02 < 0,0ll2 <0.(102 <0,0ll2 <0,01)2 < 0.002 <lUlll2 <0.002 <().(102 

0.(11 0,057 U.()45 O,UJJ O,<H)S 0.014 U.Ull4 0.017 0.057 ll.llll4 
O.rnl9 O.U52 0,(14 U.028 (),(H)7 D,0)3 0.004 D.!ll6 ll.(152 ll.llll4 
0.009 0.008 O,Oll9 U.(H2 (UHlr. ().()09 0.ll04 ().()07 0.012 O.lHl4 

<O.ll01 <0.()01 < 0,0ll1 <0.00! <0.001 <0.01)1 <(),001 <0.001 <0.llOI <0.001 
<0.1)(1(14 <0.00(14 <0.0()(14 < 0,0004 <O,Ollll4 < 0.0004 <(),0()()4 < 0.0ll(l4 <O.O!Kl4 <0.(lllll4 

0.01 0.()25 0.025 0.025 <ll.02 <0.02 <0.02 ll.014 <O.OS <ll.02 
.. .. .. .. .. .. - .. .. -
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Twait,. Scott 

From: Twait, Scott 
Sent: 
To: 

Thursday, March 28, 2019 2:58 PM 
Ward, lwona 

Cc: Sofat, Sanjay; Lecrone, Darin 
Subject: RE: Williamson Energy - Pond Creek 

lwona, 

Is this data for the discharge to the Big Muddy River via Outfall 011? 

If so, the new Nickel data does not exceed the acute WQS. The average of the Nickel data does exceed the chronic WQS, 

however, they have already demonstrated a mixing zone. This new data can just be submitted as supplemental 

information. 

As to the flood zone information, if the impact would increase as it goes downstream, they should evaluate the Big 

Muddy River further downstream. I the point of discharge would be the largest impact, then what they have submitted 

will be sufficient. 

Scott 

From: Ward, lwona 
Sent: Wednesday, March 27, 2019 4:44 PM 
To: Twait, Scott <Scott.Twait@lllinois.gov> 
Cc: Sofat, Sanjay <Sanjay.Sofat@lllinois.gov>; Lecrone, Darin <Darin.LeCrone@lllinois.gov> 

Subject: Williamson Energy - Pond Creek 

Scott, 
J~mes Plumley delivered today couple documents I would like to share them with you and ask you for your comments. 

First is updated dataset for the discharge that we requested from the Applicant. The question is do they need to submit 

all new antidegradation assessment or if they could submit supplemental information t_o the existing AA? 

Second question was about flood zone. They wanted to check with us how they supposed to submi~ the info to us? How 

far down the stream they should provide data. From the table that is in the attachment they show profile from 2 yr24 hr 

to 100 yr 24 hr they additionally discharge 13.2 cfs and change in the W:S. elevation is not significant. 

Let me know if you have a questions 

Thank you 
lwona 

lwona K. Ward 
Environmental Protection Engineer 
Mine Pollution Control Program 
2309 W. Main St., Suite 116 
Marion, IL 62959 

Phone: 618/993-7200 
Fax: 618/997-1281 
e-mail: lwona.Ward@illinois.gov 

1 
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State of Illinois - CONFIDENTIALITY NOTICE: The information contained in this communication is confidential, may be 
attorney-client privileged or attorney work product, may constitute inside information or internal deliberative staff 
communication, and is intended only for the use of the addressee. Unauthorized use, disclosure or copying of this 
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TO: . 
FROM: 
DATE: 
JOB NO.: 
RE: 

James Plumley 

DRAFT 
MEMORANDUM 

optimizing 
resources I water, air, earth· 

John Michael Com, P.E. and Pam Hoover, P.E., AquAeTer, Inc. 
April 3, 2019 
192569 . 
Supplemental Information 
2019 Mach Mine Pond 009 Effluent Results 

AquAeTer, Inc~ (AquAeTer) reviewed the February 28, March 4, and March 6, 20f9 laboratory 
results for the sampling at Mach Mine Pond 009. The results were added to a summary table with 
the 2016 laboratory results for comparison. The average, maximum, and minimum values were 
provided on the attached table for both the 2016 laboratory results and for the combined 2016 and 
2019 laboratory results. A copy of the summary table is attached. 

The Illinois Environmental Protection Agency (IEPA) reviewed the 2016 and 2019 data and stated 
that the 2019 nickel data does not exceed the acute water quality standard (WQS). Further, the 
IEPA stated that the average of the 2016 and 2019 nickel data does exceed the chronic WQS; 
however, a mixing zone has already been demonstrated. Based on the findings, the IEP A indicated 
· in electronic mail correspondence, that, as a result, the laboratory data can be submitted to the 
Agency as supplemental information to the 2016 Antidegradation Report. The attached summary 
table is being provided to satisfy the supplemental requirement. . 

If you have any questions or comments, please do not hesitate to contact us by telephone at ( 615) 
.373-8532, by facsimile at (615) 373-8512, or by electronic mail at jmcom@aguaeter.com or 
p~oover@aquaeter.com. 
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TABLE 2. DRAFT COMPARISON OF THE 2016 DATASET AND THE 2016+2019 DATASET 
Mach l\1Joe Dlscharue to lhe Big J\1udd)' Rlnr 

I SMIPLE COLLECTION UATE/LAD REPORT 
HOLDING CELL 

30-Sep-16 6-0<1·16 10-0<1-16 13-0<1-16 17-0<1-16 19-0<1-16 27-0<1-16 31-0<1·16 
CONSTITUENT 18089-1 18095-1 18097-1 18114-1 18118-1 18124-1 18149-1 18165-1 

(mg/L) (mi;/L) (mg/L) (mg/L) (mg/I,) (mg/L) (mg/I.) (mg/L) 

'oH 7.2 7.4 1.S 7.1 7.1 7.8 8.0 7.0 
Aciditv s 18 s 20 24 s 22 10 
Alkalinity 492 64 468 440 612 588 608 444 
Hardness 760 610 712 870 970 950 970 640 
Chlorides 2,U49 1,699 2,199 2,799 2,229 2.449 2.449 2,349 
Sulfotl'S 1,880 1,720 2,IIU0 1,880 2,11-111 2,120 820 1,400 
Sffllcablc solids - .. - - - - .. -
TSS IO SJ 4J 72 47 44 7 21 
Cyanide <0.002 <0,002 <0.(l02 <0.002 <0.002 <0.(l02 <0.002 <0.002 
Phenols. TR <0.01 <(l.01 <0.01 <0.01 <0.01 <0,01 <0.01 <0.01 
Antimony 0.11112 0.0005 o.ooos 0.0005 0.0005 0.OII0S 0.0005 0.002 
Arsenic 0.001 o.ooos 0.00? 0.002 0.002 0.001 0.00? 0.001 
Beryllium <0.001 <0.001 <OJJOJ <0.001 <0.001 <0.001 <0.001 <0.IIOI 
Codmium, total O.ll007 0.0IIOI 0.llllOI 0.0001 0.0001 ·0.0001 0.0001 0.0004 
Codmium. dlSSOl"ed 0.0006 0.OIIOI 0.0001 0.0001 0.0001 0.0001 0.()(101 0.()()(13 
Chromium 0.008 0.002 0.005 0.008 o.oos 0.003 0.0U4 0.003 
Con- 0.024 0.011 0.026 0.031 11.032 0.018 0.1122 0.022 
lron.101111 0.216 0.28 0.946 1.835 1.332 0.569 0.2SJ 0.402 
Iron. dissolved 0.IS9 0.28 0.441 0.711'/ 0.347 0.137 11.061 0.117X 
l.eOO 0.0005 11.IIIIOS 0.0005 0.0005 0.1111115 O.Oll05 0.II00S 11.0II0S 
Mongonesc. total 0.419 0.163 0.183 0.313 0.212 • 0.149 11.125 0.13J 
Manganese, dissolved 0.405 0.16) 0.2 0.264 0.212 0.1)4 11.121 11.131 
Mercury <0.002 ,<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 
Niclel, 10101 0.014 0.004 0.007 0.006 0.007 0.006 0.006 O.OIO 
Nkl,.el, dissolvtd 0.013 0.004 0.007 0.004 0.007 0,006 0.006 0.0IO 
Selenium 0.()(18 0.11116 0.007 0.007 0.004 0,004 0.004 0.008 
Silver <0.001 <0,001 <0.001 <0.001 <0.001 <0.001 <OJIOI <0.001 
Thallium <0.0004 <0.0004 <0.0(1(14 <0.0004 <0.0004 <0.0004 <0.00U4 <0.0004 
Zinc 0.01 0.01 0.01 0.01 o.oi 0.ol 0.01 0.111 
PCBs - - - - - .. ... .. 

., 
{ 

POND9 2016 2016& 2019 
2-No,·-16 28-Feb-19 4-Mar-19 6-Mar-19 
18176-1 20641 20647 20654 AVERAGE MAXIMUM MINIMUM AVERAGE MAXIMUM MINIMUM 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/I.) (mg/I,) (mg/I,) 

7.0 8.1 8J 8.4 7.2 8.0 7.0 7.) 8.4 7.0 
20 s s IO 14.) 24.0 < IO 12.4 24.0 < IO 

464 472 460 456 464.4 612.0 64.0 464.0 612.0 64.0 
770 )80 )80 388 805.8 970.11 6IO.0 700.0 970.0 J80.0 

2,IM0 195 844 1,200 2251.J 2799,0 1699.0 1925.1 2799.0 795.0 
1,809 800 1,060 1160 1741.0 2120.0 820.0 ISS7.4 2120.0 800.0 
- <0.2S - - .. <0.25 <0.25 <0.25 
38 13 28 47 37.2 72.0 7.0 3~.J 72.0 7.0 

<0.002 <0.002 <0.002 <0.002· <0.002 <0.002 <0.(l02 
<0.01 <0,01 <0.01 <0.01 <0.01 <tWI <.0.01 
0.002 0.001 11.1101 0.003 0.001 0.CK12 <0.001 0.001 0.003 <0.001 
0.001 0.001 0.002 0.003 0.001 0.002 <0.002 0.002 0.003 <0.002 
<0.IIOI <0.001 <0JI0I <0.001 <0.IIOI <0.001 <0.001 <0.001 <0.00I <0.001 
o.ooos 0.0001 ·0.0001 0.0001 0.0002 0.0007 <0.002 0.0002 0.0007 <0.002 
0.0004 0.0001 0.0001 0.0001 0.0()(12 O.Ct006 <0.002 0.0002 0.Oll06 <0.002 
0.003 0.004 0.005 0.007 0.()()5 0.()(18 0.002 0.005 0.008 0.002 
0.022 0.019 0.021 0.028 0.023 0.032 0.011 0.023 0.032 0.011 
0.)32 11.157 0.402 1.242 0.6XS l.8JS 0.216 0.664 I.US 0.157 
0.IS3 0.02~ 0.02S 0.025 11.263 11.709 0.061 0.2113 0.711'/ <0.0S 
o.ouos 0.1101 0.IMll 0.001 <0.001 <0.001 <0.001 0.001 <0.002 <0.001 
0.142 11.346 0.32 0.218 11.204 0.419 0.125 0.227 0.419 0.125 
0.135 0.223 0.1 0.061 0.192 ll.405 11.121 0.176 o.4115 11.061 
<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 < 0.002 <0.002 < 0.002 <0.002 

0.01 0.057 O.U4S 0.11)3 11.008 0.014 0.004 0.017 0.057 0.004 
0.11119 0.052 O.IM 0.028 0.007 0.013 0.004 11.016 0.052 0.(IU4 
0.()()9 0.008 0.009 0.012 0.006 0.009 0.004 0.(l07 0.012 0.(IU4 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0111 

<0.0Utl4 <0.0004 < 0.0004 <0.0004 < 0.0004 <0.0004 < 0.0004 <0,001.M < 0.OOU4 < 0.0004 
0.ol ll.02~ o.ozs 0.02S <0.02 <0.02 <0.02 0.014 <0.05 <0.112 
- - .. - - - - .. - -
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Twait, Scott 

From: 
Sent: 
To: 
Cc:· 
Subject: 
Attachments: 

Scott, 

Ward, lwona 
Wednesday, March 27, 2019 4:44 PM 
Twait, Scott 
Sofat, Sanjay; Lecrone, Darin 
Williamson Energy - Pond Creek 
Xerox Scan_03272019161336.pdf 

James Plumley delivered today couple documents I would like to share them_with you and ask you for your comments. 

First is updated dataset for the discharge that we requested from the Applicant. The question is do they need to submit 

all new antidegradation assessment or if they could submit supplemental information to the existing AA? 

Second question was about flood zone. They wanted to check with us how they supposed to submit the info to us? How 

far down the.stream they should provide data. From. the table that is in the attachment they show profile from 2 yr24 hr 

to 100 yr 24 hr they additionally discharge 13.2 cfs and change in the W.S. elevation is not significant. 

Let me know if you have a questions 

Thank you 
lwona 

lwona K. Ward 
Environmental Protection Engineer 
Mine·Pollution Control Program 
2309 W. Main St., Suite 116 
Marion, IL • 62959 

Phone: 618/993-7200 
Fax: 618/997-1281 
e-mail: lwona.Ward@illinois.gov 

State' of Illinois - CONFIDENTIALITY NOTICE: The information contained in this communication is confidential, may be 
· attorney-client privileged or attorney work pr9duct, may constitute inside information or internal deliberative _staff 
communication, and is intended only for the use of the addressee. Unauthorized use, disclosure or copying of this 
communication or any part thereof is strictly prohibited and may be unlawful. If you h_ave received this communication in 
error, please notify the sender immediately by return e-mail and destroy this communication and all copies thereof, 
including all attachments. Receipt by an unintended recipient does not waive attorney-client privilege, attorney work 
product privilege, or any other exemption from disclosure. 

.,, 
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► 

James, We are providing the following project update. 

1. Compare the 2016 dataset for the di_scharge to the 2016+2019 dataset 

The following table provides the compounds of concern 2016 dataset and the combined 2016 and 2019 dataset 
- 2016 2016 & 2019 DRAFT 

CONSTITUENT AVERAGE MAXIMUM MINIMUM AVERAGE .MAXIMUM MINIMUM DIFFERENCE 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) '(%) 

pfl 7.2 8 7 7.3 8.4 7 -2% 
Acidity 14.3 24 <10 12.4 24 < 10 , 13% 
Alkalinitv 464.4 612 64 464 612 64 0%. 
Hardness 805.8 970 6IO 700 970 380 13% 
Chlorides 2251.3 2799 1699 1925.1 2799 795 14% 
Sulfates 1741 2120 820 1557.4 2120 800 11% 
Settlcablc solids .. .. - <0.25 <0.25 <0.25 NC 
TSS 37.2 72 7 35.3 72 7 5% 
Cyanide <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 NC 
Phenols. TR <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 NC 
Antimony 0.001 0.002 <0.001 0.001 0.003. <0.001 -17% 
Arsenic 0.001 0.002 <0.002 0.002 0.003 <0.002 -11% 
Bervllium <0.001 <0.001 <0.001 <0.001 <0.001 <0.001· NC 
Cadmium, total 0.0002 0.0007 <0.002 0.0002 0.0007 <0.002 15% 
Cadmium, dissolved 0.0002 0.0006 <0.002 0.0002 0.0006 <0.002 13% 
Chromium 0.005 0.008 0.002 0.005 0.008 0.002 4% 
Copper 0.023 0.032 0.011 0.023 0.032 0.011 · 0% 
Iron, total 0.685 1.83S 0.216 0.664 1.835 0.157 3% 
Iron. dissolved 0.263 0.709 0.061 0.203 0.709 <0.05 23% 
Lead <0.001 <0.001 <0.001 0.001 <0.002 <0.001 NC 
Manganese. total 0.204 0.419 0.125 0.227 0.419 0.125 -11% 
Manganese. dissolved 0.192 Q.405 0.121 0.176 0.405 0.061 8% 
Mercury <0.002 < 0.002 <0.002 <0.002 <0.002 <0.002 NC 
Nicketlotal 0.008 0.014 0.004 0.017 0.057 0.004 -120% 
Nickel, dissolved 0.007 0.013 0.004 0.016 0.052 0.004 -111% 
Selenium 0.006 0.009 0.004 0.007 0.012 0.004 -13% 
Silver <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NC 
Thallium <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 NC 
Zinc <0.02 <0.02 <0.02 0.014 <0.05 <0.02 NC 
PCBs .. - - - - .. 

As shown on the table, for the compounds of concern, the datasets are the same or the values decreased; except for nickel. We would expect that !EPA will require that the 
Antidegradation Report be updated for nickel. It might be useful to discuss this with the Permit Writer in order to find out if an addendum with the new nickel information 
would be acceptable or if they will require a complete update of the Report. 

2. Evaluate the new background dataset from JEPA. 

At this time, we are working on the evaluating the background data provided by IEPA for Station N-11 and potentially N-08. Previously, the IEPA database was limited and did 
not include a number of compounds. The new IEPA background databas·e does now include all compounds on this list. We will compare the background values to the 2016 
values used in the original report to determine if the background dataset has changed significantly. . 

3. Calculate new loadings for the compounds of concern using the new discharge data and the new IEPA background data. 

To be completed when the background dataset is compiled. 

If you have any questions, please let me know. we will send an update with the background analysis soon. 

Regards, 
John Michael 

John Michael Corn, P.E. 
AquAeTer, Inc: 

Phone: (615) 373•8S32 
Fax: (61S) 373-8512 

www.aauaeter.com 

.. ,·------------~~-~------~---------------------
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Reach River Sta Profile 
Proposed Existing Storm Final Proposed Change in W.S. 

Discharge (cfs) Event Flow (cfs) Flow (cfs) Elev. (ft) 
Big Muddy 11463 2 Yr 24 Hr 13.2 8,550 8,563.2 0.007 
Big Muddy 11463 5 Yr 24 Hr 13.2 13,200 13,213.2 0.004 
Big Muddy 11463 10 Yr 24 Hr 13.2 16,400 16,413.2 0.004 
Big Muddy 11463 25 Yr 24 Hr 13.2 20,600 20,613.2 0.004 
Big Muddy 11463 SO Yr 24 Hr 13.2 23,900 23,913.2 0.004 
Big Muddy 11463 100 Yr 24 Hr 13.2 27,000 27,013.2 0.003 
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STATE OF ILLINOIS 

ENVIRONMENTAL PROTECTION AGENCY 

Subject: Williamson Energy, LLC - Pond Creek Mine No. I 

Data: Log No. 9 I 09-19 

Reviewed by: I. Ward Date: 06/10/19 

Log No. 9109-19 ⇒IBR No. 83 to OMM Permit No. 375. 

Log No. 9109-19 

• IBR to OMM Pennit No. 375 requests the addition of 17.01 acres. 
• IBR area is located in Sections 2, 3, 9 and 10, Township 8 South, Range 4 East, 

Williamson County. 
• IBR is for an access roadway, one 16.5-foot bleeder shaft, utility boreholes, con

crete pad for transformer, a compressor station and a portable crib plant. 
• Runoff from the area approved herein will be controlled by silt fence, mulching, 

seeding, vegetation, rock check dams, erosion control blankets, etc. 

* Action: Reference Log Nos. 9109-19 in CA as additional permit acreage. 
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ILLlNOIS '•~-----, 
' l 

~ Illinois Department of 
_,,,__, Natural Resources 

,..,. 
0

.,' One Natural Resources Way Springfield, Illinois 62702- l 27 l 
--N--A_I_U __ R_A_L www.dnr.iHinois.gov 
RESOURCES 

Mr. Carson Pollastro 
\1/illiamson Energy, LLC 
P.O. Box 99 
Jolmston City, IL 62951 

Re: Pennit No. 375 
Incidental Boundary Revision No. 83 

Dear Mr. Pollastro: 

March 26, 2019 

JB Pritzker, Governor 
Colle.en Callahan, Director 

The appropriate Department technical staff have reviewed the proposed incidental boundary 
revision dated January 28, 2019, and the supplemental infonnation dated, March 5, 2019, 
submitted by the pem1ittee for the Pond Creek No. 1 Mine. The request would add 17.01 acres to 
conduct surface coal mining activities. The additional acres would be used for the installation of 
a supp01i site consisting of gravel entrance road and v,1ork area, a 16.5-foot diameter bleeder fan 
shaft, one 16-inch diameter borehole for a ve1iical turbine pump, one 8.625-inch diameter borehole 
for compressed air, three 12.75-inch diameter utility boreholes, one 24-inch diameter utility 
borehole, associated concrete pads for the boreholes, and a 10,900 linear foot water line (12-inch 
diameter) for the conveyance of mine infiltration water. 

Section 1774.13: The Department finds the pennittee has demonstrated in its request, and field 
inspections by the Department's field representative have confinned, that these areas meet the 
requirements for an incidental boundary revision, as outlined in 62 Ill. Adm. Code 1774.13(d). 
Section l 774.13(d)(6) publication requirements have been met. Section l 774.13(c) findings are 
below. 

DEPARTMENT FINDINGS 

Section 1761.1 l(d): The proposed area is within one hundred (100) feet measured horizontally of 
the outside right-of-way line of public roads in Williamson County, described as follows: 

The proposed area is adjacent to the right-of-way of Kraatz, Crawford, and Locust 
Grove Roads. The proposed activities in the application area include the 
development of a support area with a gravel setup yard and the installation of an 
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Mr. Carson Pollastro 
Pennit No. 375 
Incidental Boundary Revision No. 83 
Page2 

underground waterline. Also, an access road will be constructed from Crawford 
Road to the support area. 

No approvals from the auth01ity withjmisdiction over the roads were required. 

The applicant provided proper public notice and opp01tunity for a public heaiing. 
No heaiing was requested, a1.1d no w1itten con1111ents were submitted to the 
Depaiiment concerning these roads. 

The Depaiiment finds the interests of the public and affected lai1downers will be protected from 
the proposed mining operations as a resuli of the measures to be taken by the applicant as 
desc1ibed in the mining operations plai1 concerning these roads. 

Section 1761.1 l(e): The proposed area is within three hundred (300) feet measured h01izontally 
of two occupied dwellings. 

The applicant shall establish a three hU11dred (300) foot buffer around the dwelling located 
to the 1101iheast, not disturb within the buffer zone and shall install and maintain buffer 
zone mai·kers to prevent disturbaJ.1ce within the buffer zone. 

The owner of the dwelling located to the southwest has provided a w1itten waiver pursua1.1t 
to Section 1761.15 consenting to surface coal mining operations closer thai1 300 feet. 

Section 1773.15(c)(l2): The effect of the proposed pennitting action on properties listed on or 
eligible for listing on the National Register of Hist01ic Places has been taken into accom1t by the 
Depaiiment. 

Sections 1784.l 4(e)( 4) and l 784.14(f)(2), respectivelv: The Depaiiment has detennined that 
neither a new or updated probable hydrologic consequences determination nor a new or updated 
assessment of the probable cumulative hydro logic impacts is required. 

Section 1817.46(e): A sediment pond exemption is requested for aJ.1 area delineated in the 
application. The regnlations at Section 1817.46( e) allow the Department to grai1t exemptions from 
the requirement to pass all disturbed drainage through a siltation strncture when: 

a. The disturbed drainage area within the total disturbed area is small; and 

b. Alternate sediment control measures as described in Section 1817.45(b) are used in 
lieu of a siltation structure, ai1d the applicaJ.1t demonstrates that siltation strnctures 
are not necessary for drainage from the disturbed area to meet the effluent 
limitations aJ.ld water quality standards for the receiving waters set forth in Section 
1817.42. 
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The Department has detem1ined that the area for which a sediment pond exemption is requested 
meets the criteria established in Section 1817.46(e) and hereby grants an exemption from the use 
of a sedimentation pond for this area. 

Section 1817.57(a)(l): The applicant has requested a sh·eam buffer zone vaiiance for an area as 
delineated in the application. In accordance with Section 1817.57(a)(l), the Depaiiment finds that: 

a. The 01iginal streain channel ai1d its associated 1ipaiian vegetation will be restored; 
ai1d 

b. Surface mining activities will not cause or contribute to a violation of Section 
1817.42 and will not adversely affect the water qnai1tity ai1d quality or other 
environmental resources of the streain. 

Therefore, the Department auth01izes surface mining activities closer thai1 one hundred (100) feet 
of the top of the batik of the normal chaimel of the pere1mial or intennittent streain or through the 
streain. 

Section 1773.15 (c)(l0) and 1816.97(b): Based on 17 Ill. Adm Code Section 1075 consultation 
and consultation with the U. S. Fish ai1d Wildlife Service (USFWS), the Department has 
detennined that the operations as approved will not affect the continued existence of endai1gered 
or tln·eatened species or result in destruction or adverse modification of their c1itical habitats, as 
determined under the Endai1gered Species Act of 1973 (16 USC 1531 et seq.). 

Incidental Take Authorization: A federal Incidental Take Authorization for the Indiai1a bat (Myotis 
sodalis) has been requested as paii of this submittal. A Protection ai1d Enhai1cement Plai1 (PEP) 
has been provided that meets the specifications for the 2013 revised edition of the guidance 
document provided by the USFWS, including plai1ting of a minimum of 0. 70 acres of approved 
tree species at reclaination. The Incidental Take Authorization for the Indiai1a bat is hereby granted 
under the authority grai1ted to the Depaiiment by the 1996 Biological Opinion, OSM, ai1d the 
USF\VS. 

The applicmt utilized the federal actions key to the 4( d) rule regarding Incidental Take of the 
northern-long eared bat (Myotis septentrionalis). The Depaiiment has detennined that this project 
may affect n01ihem long-eared bat habitat, but that my resulting incidental take is not prohibited 
by the federal final 4(d) rule. Therefor this project is consistent with the USFWS Jm 2016 
Progra1mnatic Biological Opinion on the final 4(d) rule. The Department and the applicai1t are in 
complimce with Section 7 of the Endai1gered Species Act of 1973, as ainended (16 U.S.C. 1531 
et seq). 

Section 1817 .150: The applicai1t has proposed the creation of a road in the pennit area. Pursuant 
to Section 1817.150(a)(2)&(3) the Deparhnent has detennined that the road is an ancillary road. 
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FEE AND BOND 

Section 1777.17( c): The fee for the area will be $425.00. The fee is comprised of$425.00 for non
surface mining area ($5/acres x 17.0 acres x the 5 years the bond is in force). 

Section l 800.15(d): The bond for the area will be $253,500.00. 

PERI\1IT CONDITIONS 

Section 1778.15: Pursuant to Section 1778.15, the pennittee shall possess all necessary legal rights 
to enter and conduct surface coal mining and reclamation operations within the permit area until 
final bond release is obtained. 

Section 1817 .13: Upon completion of drilling activities, a borehole/well completion diagram shall 
be submitted to the Department for all boreholes ( dewater, injection, observation, methane vent, 
rockdust, power supply, etc.) within thirty (30) days of completion of drilling activities. Pursuar1t 
to 62 Ill. Adm. Code 1817.13, each borehole shall be properly cased/lined. The construction 
diagram shall include the location and surveyed elevation of each borehole, a unique narne for the 
borehole ar1d details on the casing/construction materials used. A copy of the borehole/well 
completion diagrarn car1 be found on the Department's Fonns webpage at: 
https://wv.;w.dnr.illinois.gov/mines/LRD/Pages/FonnsApplicationsMemoranda.aspx under 
Miscellar1eous Pennittee/Operator Fonns. Construction all boreholes/monitoring wells shall be in 
accordar1ce with Operator Memorar1dum 2017-01. 

Section 1817.15: Pursuar1t to 62 Ill. Adm. Code 1817.15, each borehole shall be properly 
abar1doned aIId sealed when no longer needed for its intended purpose. A copy of the plugging 
affidavit fonn Call be found on the Department's Fonns webpage at: 
https :/ /v.;,vv.;. dnr. illinois. gov /mines/LRD/P ages/F ormsApplicationsMemorar1da.aspx, under 
Miscellar1eous Pennittee/Operator Fonns. Proof of plugging of all boreholes shall be in 
accordance with Operator Memorar1dum 2015-02. 

All conditions ar1d provisions contained in the approved pennit also apply to this revision. 
Approval from this agency does not relieve the pennittee from obtaining approval from other 
agencies requiring such. 

The Deparhnent is in receipt of the fee and bond. Please forward two copies of your request letter 
and maps to Illinois Enviromnental Protection Agency, Mine Pollution Control Prograrn, 2309 
West Main Street, Suite I 16, Marion, Illinois 62959. Mining activities on these 17.01 acres may 
c01mnence. 
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Should you have any questions, please contact \Vil! Gillespie at our Benton Office. 

NSD:\VG:sp 

cc: \V. Gillespie 

Sincerely, 

! .. ,25{~ 
Nick San Diego, Supervisor 
Land Reclamation Division 

Mine Pollution Control Program, IEPA 
J. Kuhlman 

03251435.docx 
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Williamson Energy, LLC 
PO Box 99 
Johnston City, IL 62951 
Office: 618-983-3020 

INCIDENTIAL BOUNDARY 

REVISION FOR PERMIT NO. 375 

North Bleeder Shaft 

WILLIAMSON COUNTY, IL 

Pond Creek #1 Mine 

January 28, 2019 
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Williamson Energy, LLC 
PO Box 99 
Johnston City, IL 62951 
Office: 618-983-3020 Fax: 618-983-3017 

Mr. Nick San Diego 
Illinois Department of Natural Resources 
Land Reclamation Division 
One Natural Resources Way. 
Springfield, II. 62702 

March 5, 2019 

RE: IBR to Permit No. 375, Williamson Energy, LLC: 17.01-acre IBR for North Bleeder Shaft 
with a Submittal Date of 1-28-19. 

Dear Mr. San Diego: 

A submittal of supplemental information (2 Copies) for the above-referenced IBR is enclosed for 
Williamson Energy, LLC 

One copy was hand delivered to Williams Gillespie at the IDNR office in Benton, IL. 

Please let me know if you have any questions or need further information. 

enclosure 
Cc: 

Williams Gillespie 

s· cerely, 

James Plumley 
Permit Coordinator-Foresight Energy, LLC 

IL Environmental Protection Agency 
MARION REGIONAL OFFICE 
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Williamson Energy, LLC 
PO Box 99 
Johnston City, IL 62951 
Office: 618-983-3020 Fax: 618-983-3017 

Mr. Nick San Diego 
Illinois Department of Natural Resources 
Land Reclamation Division 
One Natural Resources Way. 
Springfield, II. 62702 

January 28, 2019 

RE: IBR to Permit No. 375, Williamson Energy, LLC: 17.01-acre IBR for North Bleeder Shaft. 

Dear Mr. San Diego: 

( ,:) An application (2 Copies) for the above-referenced IBR is enclosed for Williamson Energy, LLC 

One copy was hand delivered to Williams Gillespie at the IDNR office in Benton, IL. 

Please let me know if you have any questions or need further information. 

enclosure 
Cc: 

Williams Gillespie 

Sincerely, 

ames Plumley 
Permit Coordinator-Foresight Energy, LLC 
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Cover Sheet: Appli¢ation for Coal IVIining a.nd 'Rec{aII1,atio11 Opei:a:tionf 

Applicant: Williamson Energy, LLC 
Name a/Company, Corporation, Partnership or Individual. [1777.111 

156747 A VS ID: (OptfonaQ 

Applicant is a: []I Corporation D Partnership D Sole Proprietor 

Mine Name: 

Address/PO 

City: 

State: 

Zip Code: 

Email Address: 

Phone Number: 

Fax Number: 

Tax ID/FEIN: 

0 Association or other Business Entity [1778.13(a)] 

Pond Creek No. 1 Mine 
POBox99 
Johnston City 
IL 
62951 
J ames.plumley@foresight.com 
618-983-3020 
618-983-3017 
41-2178049 

Application Type: LlQ New 0 MUF 

375 D Existing 

D Sig. Rev No. 

[]j IBR 

□ IPR 

Permit No(s). 

D Renewal 

□ SIBR 

D Transfer No. __ 

Type of Operation: D Surface []I Underground D Carbon Recovery 

Mine Safety Health Administration Information: 

MSHA ID Number 
Date of Issuance 

_11_-0_3_14_1 ___________ [l 778.13(d)(l)] 

List the Mine Safety and Health Administration (MSHA) number(s) for all mine associated structures 
that require MSHA approval. [l 778.13(g)] 

Co\t:t Sh,;; 
C r , 1 ·.: d l ~ 
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) 
Illinois Environmental Protection Agency Information: 

Is application to be used as an application for an NPDES and/or Subtitle D? 

□ YES ['gJ NO 

NOTE: If this is an application for an NP DES permit, the Consolidated Permits Program, 
Application Form 2C (renewal), Form 2D (new), or Form 2E (sanitary) must be completed. 

If YES, check the appropriate box below: 

0 !EPA Subtitle D State Permit 
0 NPDES (New) 
0 NPDES (Renewal) 
D NPDES (Modification) 

D I waive my right of the 90-day permit issuance deadline as required by Section 39(a)(4) of the 
Illinois Environmental Protection Act and 35 Ill. Adm. Code 309.225(c) of the Illinois 
Pollution Control Board Rules and Regulations. 

Affidavits, Certifications, Insurance Certificates, Newspaper Notice, Financial Assurance. The applicant shall 

attach the appropriate affidavits required for the type of operations proposed, a draft public notice, and a valid 
certificate of insurance. 

I, 

Check and attach the completed documents for the proposed operations, if applicable: 

Underground Mining Affidavit 

Planned Subsidence Mitigation Right of Entry Affidavit 

Underground Slurry Disposal Affidavit 

Public Land Survey Monuments Certification 

X Engineering Certification 
Technical Data Information Sheet 

Occupied Dwelling Buffer Zone Waiver 

Complete below and attach the draft public notice for review. [1778,21]. 

I X I Marion Daily Republican 

Proof of general liability insurance from an authorized provider (licensed to write from the Illinois 
Department oflnsurance), Performance bond 

Certificate oflnsurance [1778.18, 1817.12l(c)(3)] I 
Evidence of required bond (Renewals only) 1774.15 I 

D I waive the time limits for the Depa ment to make its final permit decision pursuant to 62 Ill. Adm. 

Authorized Person , under penalties 

of perJury, declare that I have exa application, including the accompanying statements and 
documents, and that, to the best of my ow ledge, it is true and correct. I also certify that all printed copies of 
this application provided to the Department and County Clerk(s) are identical. (Signer must be at least a 
Vice-President or duly authorized representative) 

Dated: 1/28/19 
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() 

t_) 

Description of Proposed Permitting Action: 

Describe in sufficient detail the proposed activities. The infonnation should summarize the requested permitting 
action to assist the Department in determining the scope and magnitude of the proposal. 

This IBR is requesting to install the following: a access road, one 16.5 foot bleeder shaft, one 
16 inch tnrbine borehole, one 8.625 inch utility borehole, three 12.75 inch steel utility 
boreholes, one 24 inch utility borehole, (each borehole has a I 0'xl 0'xl' concrete pad), 
transformer with a 1 0'x8'xl' concrete pad, compressor station, crib plant (Jenchem Plant) with 
associated facilities. The shaft will a large concrete pad poured irregularly shaft with a surface 
area of ~2430 square feet and a thickness of 4 feet. Two temporary drill pits (one 
~20'x40'x10' and one~ 10'x20'x10) will be used during the development of the turbine and 
utility boreholes. The IBR drill site will be gravel with 8 inches of crusher run gravel ~(1.56 
acres). HDPE water (12") and power lines will be installed back connection into the existing 
shaft site along Locust Grove Road. 

Application Part Inventory: 

Administrative Information 
1.1 General Information X 
1.2 X 
1.3 
1.4 
1.5 X 

2.0 Pre-i\ilinin° information 
2.1 Pre-Minino- Land Use Information X 
2.2 Pre-Minincr Soils Information X 
2.3 Areas Where Minin° is Limited or Prohibited X 
2.4 Public Parks, Historic Pro erties X 
2.5 Valid Existino Riohts R) - Good Faith/All Permits Standard 
2.6 Valid Existin° Ri hts VER) - Needed for and Ad·acent Standard 
2.7 Valid Existin° Ri0 hts (VER) - Standards for Mine Roads 

3.0 
3.1 X 
3.2 X 
3.3 Si0 ns and Markers X 
3.4 Soil and Overburden Handlin° and Protection X 
3.5 Lateral Su Ort 
3.6 Surface :Miriincr Near Undemround J\lfinincr 
3.7 Existincr Structures X 
3.8 Trans ortation Facilities X 
3.9 Non-Coal Mine Waste Material 

3.10 Coal Pre aration 
3.11 Coal Processin° Waste and Under round Develo ment Waste X 
3.12 Coal Refuse Dis osal Area 
3.13 Air Pollution Control Plan 
3.14 Fire Control Plan 

4.0 H drolo0 ic and Geolooic Information 

3 JP ci ~ c C Ci V C ! Sheet 
r ,' .i l ~- ,_; ,) 

I ' 
R ,:: ' ; ' ~- ,\ ' l i ' ' 
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4.1 Regional Characteristics 
4.2 Hydrogeologic Information 

4.3 Area Soecific Characteristics 
4.4 Ground Water Information 
4.5 Ground Water Monitoring Program 

4.6 Surface Water Information 
4.7 NPDES Monitoring Program 

4.8 Protection ofHvdrologic Balance 
4.9 Preventative and Remedial Measures Plan 

4.10 Liners 
4.11 Coal Combustion Materials 

5.0 Drainae:e Control 
5.1 Pre-Mining Draina2:e Patterns Mannin£r X 

5.2 General Drainage Control DesCriotion X 

5.3 Conveyance Ditch Design 

5.4 Imooundments 
6.0 Streams 

6.1 Disturbance Iriformation X 

6.2 Stream Information X 
6.3 Stream Buffer Variance X 

6.4 Streams Outside Permit Boundary X 
. 

6.5 Existin2: Stream Locations 
. 

6.6 Temporary Stream Diversions 
6.7 Pennarient Stream Diversions 

Culverts and Crossing ~f~on-Diverted} Temporary, and/or 
6.8 Permanent Stream Channels 

6.9 Stream Buffer Zone X 

7.0 
. 

Fish and Wildlife 

7.1 Pre-Mining Fish and Wildlife Resources X 

7.2 Threatened and Endangered Species X 

7.3 General Fish and Wildlife Protection and Enhancement Measures 

8.0 Crooland Caoabilitv Soils 
8.1 High Caoability Post-Mining Land Use 
8.2 Pre-Mining Prime Farmland Soils X 

8.3 Prime Farmland Soil Handling X 

. 8.4 Prime Farmland Reclamation Plan and Mao X 
9.0 Reclamation Plan 

9.1 Post'mining Land Uses X 

9.2 Backfilling and Grading X 
9.3 Shaft, Slooe, and Borehole Sealing X 

9.4 Abandonment and Closure of Refuse Disoosal Areas 

9.5 Bond Estimation X 

10.0 Revegetation and Reclamation 

10.1 Reveeetation of Drainage Control Ditches 

10.2 Revegetation of Faces of Embankments 

10.3 Revegetation of Soil Stoclmiles X 
10.4 Revegetation of Refuse Disposal Facilities 

10.5 Pasture Reclamation Plan 
10.6 Fish and Wildlife Herbaceous Reclamation Plan -

10.7 Fish and Wildlife Wo·odv Reclamation Plan 

10.8 Fish and Wildlife Wetland Reclamation Plan 
Fish and Wildlife Water and/or Developed Water Resources 

10.9 Reclamation Plan 

Co, ~r Sh(;et 
(. r ;; -1 l ·: ,! · •! ! 5 I 7 
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10.10 Forest Reclamation Plan 

I) 10.11 Industrial/Commercial Reclamation Plan 
10.12 Recreation Reclamation Plan 
10.13 Habitat Diversification in Cr 

11.0 
11.1 
11.2 Surface Mine Blastin 
11.3 

12.0 Shaft Slo e, and Miscellaneous Borehole Construction 
12.1 Shafts and/or Sia es 
12.2 Miscellaneous Boreholes 

13.0 Under round Extraction 
13.1 General Shadow Area Information 
13.2 Un lanned Subsidence Control Plan 
13.3 Planned Subsidence Control Plan 
13.4 ation 
13.5 
13.6 A 

14.0 f Coal Waste in Under round \Vorkinos 
14.1 MSHA 
14.2 
14.3 Pneumatic In'ection 
14.4 
14.5 Under sal Area 
14.6 Circuit ration 
14.7 Subsidence Control 

(/3 14.8 H drolo ic Balance Protection 
15.0 Coal Combustion Materials 

15.1 Coal Combustion B -Products CCB) 
15.2 Coal Combustions Waste (CC 

C1..1v~r Sh('.et 
t ,? ,l t ·; d . l ~ l 7 
' 1 : , t d .::: ) I l :; 
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J 1.PART.l: .t\clniinistrafiveI11tor~ation 

1.1 General Information. 

1.1.1 Applicant: Williamson Energy, LLC 

Applicant is a: 09 Corporation D Partnership D Sole Proprietor 

Individual Contact: 
[1778.13(b)] 

Address/PO Box: 

City: 

State: 

Zip Code: 

Email Address: 

Phone Number: 

Fax Number: 

Tax ID/FEIN No. 

D Association or other Business Entity [1778.13(a)] 

{Name and Title) 

PoBox99 

Johnston City 

IL 
62951 
jrunes.plumley@Foresight.com 

618-983-3020 
618-983-3017 
20-0888529 

1.1.2 Resident Agent who will accept service of process for the applicant: [1778.l3(b)] 
Company: Williamson Energy, LLC 

Individual Contact: Jrunes Plumley 

Address/PO Box: 

City: 

State: 

Zip Code: 

Email Address: 

Phone Number: 

Fax Number: 

Tax ID/FEIN No. 

(Authori::ed Person) 

POBox99 

Johnston City 

IL 
62951 
James.plumley@foresight.com 

618-435-2491 
618-435-3648 
41-21788049 

1.1.3 Who will be the operator at the permit site? [1778.13(b)] 

09 Applicant D Other/Contract operator 

If the operator is not the applicant, then complete Table 1.3.1 for the company/entity. 

1.1.4 Who will pay Abandoned Mine Land Reclamation fees? [1778.13(b)] 

09 Applicant D Other/Contract operator 

llPage Pa rt 1 
Created: 9/15/17 
Revised: 5/31/18 
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1.2 Acreage and Timetable. 

•J>ii:of.PorthlNo./Narne .· ,,-,_-:. t:c:Jifntv .. >.•.·•· Sec{s) •• Two· Range T9ta.l Acres 
Pond Creek No. 1 Mine Williamson 2 8S 4E 8.82 
Pond Creek No. 1 Mine Williamson 3 8S 4E 8.03 
Pond Creek No. 1 Mine Williamson 9 8S 4E 0.04 
Pond Creek No. 1 Mine Williamson 10 8S 4E 0.12 

TOTAL: 17.01 

Shadow Area ... · · ... ··• .... . . ·:,-> ._ 
Se~Cs) Twn··.• ... Ra.nge TotalAc!'es ·. . .. COi,uity. _______ -___ 

TOTAL: 

1.2.1 lndicate type of disturbance from mining and acreage associated with each type. [1780.11/1784.11] 

Type of Disturbance: 
. . 

Acres . . . .. 

Surface Mined Area 

Processing Areas & Support Facilities 15.91 
Undisturbed Areas ( optional) 1.10 

TOTAL (must equal total acres being permitted) 17.01 
Shadow Area 

1.2.2 Indicate on the Pre-Mining Land Use Map where future permits for coal refuse piles, coal waste 
impoundments, or other surface facilities would be located. Provide a general statement that future 
facilities will be located X number of miles from the current permit. [1778.17(a); 1779.24(c)] 

NIA 

1.3 Ownership and Control Information. NOT APPLICABLE 

. 

1.3.1 Complete Table 1.3.1 to identify all owners/controllers of the applicant. Separate sheet/table shall be 
provided for each entity or individual deemed to be an owner/controller of the applicant. 

Ownership or control is evidenced by: 

• Being a permittee of a surface coal mining operation; or 
• Based on instruments of ownership or voting securities, owning of record in excess of fifty (50) 

percent of an entity; or 
• Having any other relationship which gives one person authority directly or indirectly to determine 

the manner in which an applicant, an operator, or other entity conducts surface coal mining 
operations 

The following relationships are presumed to constitute ownership or control unless a person can 
demonstrate that the person subject to the presumption does not in fact have the authority directly or 
indirectly to determine the manner in which the relevant surface coal mining operation is conducted. 

21Page Part 1 
Created: 9/15/17 
Revised: 5/31/18 
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• Being an officer or director of an entity; or 
• Being the operator of a surface coal mining operation; or 
• Having the ability to commit the financial or real property assets or working resources of an entity; 
• Being a general partner in a partnership; or 
• Based on the instruments of ownership or the voting securities of a corporate entity, owning of 

record ten (10) through fifty (50) percent of the entity; or 
• Owning or controlling coal to be mined by another person under a lease, sublease or other contract 

and having the right to receive such coal after mining or having authority to determine the manner 
in which that person or another person conducts a surface coal mining operation. 
[1773.5, 1778.13(c)(l) to (c)(3)] 

1.3.2 Complete Table 1.3.2 for surface coal mining and reclamation operations, within the five (5) years 
preceding the date of the application for associated with: [1778.13(c)(4)/1778.13(c)(5)] 

• Each Owner/Controller identified in Table 1.3.1 

• The applicant. 

1.4 Violation History. NOT APPLICABLE 

1.4.1 Has the applicant, any subsidiary, affiliate, or persons controlled by or under common control with 
the applicant, had Federal, State, or Tribal coal mining permit suspended or revoked in the last five (5) 
years preceding the date of submission of the application? [1778.14(a)(l)] 

D Yes 0 No 

1.4.2 Has the applicant, any subsidiary, affiliate, or persons controlled by or under common control with 
the applicant, had forfeited a performance bond or similar security deposited in lieu of bond? 
[1778.14(a)(2)] 

D Yes 0 No 

IfYES to either Questions 1.4.1 or 1.4.2, the applicant shall complete Table 1.4 for any permit/company 
associated with permit suspension, revocation or bond forfeiture. [1778.14(a) and (b)] 

1.4.3 The applicant shall complete Table 1.4.3 for all violations received by the applicant or any one 
owning/controlling the applicant as provided in Table 1.3.1 during the three (3) year period preceding the 

application date. [1778.14( c)] 

For any outstanding violation or violation under appeal listed in Table 1.4.3, the applicant shall 
provide supporting documentation showing good faith efforts for the violation from the issuing 
agency, or in the case of appeals provide documentation of current proceedings. [1773.15(b ), 
1778.14(c)] 

NOTE: Provide as an Attachment to Part 1.4.3. 

1.5 Property Ownership. 

1.5.1 Complete Table 1.5.1 for (1) each legal or equitable owner ofrecord, (2) each holder ofleasehold 
interest, and (3) any purchaser of record under a real estate contract for the surface and mineral property 
within the proposed permit boundary. [1778.13(e), 1778.15(a)] 

3IPage Part 1 
Created: 9/15/17 
Revised: 5/31/18 
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If the proposed permit is for a surface mine where the private mineral estate has been severed from 
the private surface estate, applicant must also provide the Department with: 

• A copy of the written consent of the surface owner to the extraction of coal by surface mining 
methods; or 

• A copy of the conveyance that expressly grants or reserves the right to extract the coal by 
surface mining methods; or 

• If the conveyance does not expressly grant the right to extract the coal by surface mining 
methods, provide the Department with documentation that, under the applicable State law, the 
applicant has the legal authority to extract the coal by surface mining methods. [1778.15(b)] 

• See Part 1.5.3, below, for additional requirements to uncontrolled properties. 

NOTE: Provide as an Attachment to Part 1.5.1. 

1.5.2 Complete Table 1.5.2 for any owner ofrecord for property (surface and subsurface) contiguous to 
any part of the proposed permit boundary. (1778.13(!)] 

Does the applicant have an interest in any lands, options or pending bids on interest for lands 
which are contiguous to the proposed permit area? 

D Yes IZI No 

IfYES, the applicant shall indicate in Table 1.5.2 all lands, interest in lands, options, or pending 
bids on interests held or made by the applicant for lands contiguous to the area described in the 
permit application. [1778.13(h)] 

Upon request by the applicant, this information may be held in confidence by the Department, if 
not on public file. Does the applicant wish any of the above information to be held confidential? 

D Yes IZI No 

If YES, the applicant shall identify which information is to be held confidential in its statement. 
[1778.13(h)] 

1.5.3 Complete Table 1.5.3 for any owner of record for property (surface and subsurface) identified in 
Table 1.5.1 and shown on the Pre-Mining Land Use Map identified in 1.5.4, not owned by the applicant, 
identifying the documents and legal rights claimed to enter and mine. 

All properties identified in Table 1.5.1 that the applicant does not have a legal right to enter and begin 
mining operations shall require submission of a Property Ownership Waiver form for each property 
identified for the application to be considered administratively complete [see Operator Memorandum No. 
2011-0IJ 

NOTE: Provide as an Attachment to Part 1.5.3. 

1.5.4 Delineate all boundaries oflands and names of present owners of record of those lands, both surface 
and subsurface, included in or contiguous to the pennit area on the Pre-Mining Land Use Map. The map 
shall also show lands within the permit area that are controlled properties (i.e. applicant is claiming legal 
right to enter and begin surface coal mining and reclamation operations) versus uncontrolled properties (i.e. 
applicant does not yet have the legal right of entry). [1779.24(a) and (b)] 

41Page Part 1 
Created: 9/15/17 
Revised; 5/31/18 
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ENGINEERING CERTIFICATION 

I hereby certify the engineering design used in preparation of this application, attachments, and 
supplements were done by me or under my direct supervision. 

I certify that I am familiar with all of the plans, specifications, reports, and maps submitted as 
part of this application and that said information is accurate. 

I certify to the best of my knowledge all such design is in accordance with all applicable local, 
state and federal laws, rules and regulations. 

I further certify that all applicable maps and/or drawings have been individually sealed in 
accordance with the Professional Engineering Act, 225 ILCS 325/15. 

James Plumley 

Name 

Williamson Energy, LLC 

Firm 

PO Box 99 

Johnston City, IL 62959 

Address 

618-969-8254 

Phone Number 

INDIVIDUAL P.E. CERTIFICATION 

IL 067610 

3-5-19 

Date 

PROFESSIONAL DESIGN FIRM CERTIFICATION 

Complete if applicable. If not, respond N/ A. 

As an employee of a Professional Design Firm as defined by the Illinois Department of 
Financial and Professional Regulation, I certify that the professional design firm is registered and in 
good standing with the Illinois Department of Financial and Professional Regulation. 

Professional Design Firm Name Professional Design Firm Number 

llPage Crt:at~d: September 15. 2017 
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PUBLIC NOTICE 

Pursuant to the Surface Coal Mining Land Conservation and Reclamation A_ct (PA-81-1015, as 
amended) and the Rules and Regulations of the Act, Williamston Energy, LLC, PO Box 99, 
Johnston City, IL 62959 hereby gives notice that under the prevision of Section 1743.13 (d) (2) 
of 62 Ill. Admin. Code, a request for 17.01 acres Contiguous IBR Surface Pennit application to 
Permit No. 375 was submitted to the Illinois Depaiiment of Natural Resources, Office of Mines 
and Minerals, Land Reclamation Division, a access roadway , on_e 16.5 foot bleeder shaft, one 
16 inch utility borehole, one 8.625 inch utility borehole, three 12.75 inch utility boreholes, and 
one 24 inch utility borehole , (each borehole having a I0'x!0'xl' concrete pad), a I0'x8'xl' 
concrete pad for transfo1mer, a compressor station, and a po1iable crib plant. The shaft will a 
large concrete pad poured in-egularly shaft with a surface area of ~2430 square feet and a 
thickness of 4 feet. Two temporary drill pits (one ~20'x40'x!0' and one~ I0'x20'x!0) will be 
used during the development of the boreholes. The site will be gravel with 8 inches of gravel 
~(1.56 acres). HDPE water (12") and power lines will be installed back connection into the 
existing shaft site along Locust Grove Road. 

Approval is also requested to operate within 100 feet of the outside right-of-way of a public road 
(Kraatz Road, Crawford Road, and Locust Grove Road) which is located as follows: Kraatz 
Road and Crawford Road - Along the North and West side of the northwest quarter of the 
n011heast quarter of Section 2 and northeast side of the northwest quarter of Section 2, Township 
8 South, Range 4 East and Locust Grove Road - Along the southeast quaiier of the southeast 
quaiier of Section 3 and n011hwest quarter of the northwest quaiier of Section I 0, Township 8 
South, Range 4 East. In accordance to the prevision of Section 1761.14 of 62 Ill. Administrative 
Code a public hearing may be requested to detennine whether the interests of the public and 
affected landowners will be protected. 

The Proposed IBR is described as: Pai1 of the NW/4 ofNE/4 of Section 2, W/2 of Section 2, S/2 
of Section 3, NE4 of NE/4 of Section 9 and NW/4 ofNW/4 of Section I 0, Township 8S, R4E of 
the 3rd Principal Meridian, Williamson County, IL, containing approximately 17.01 acres. 

Copies of the application are on file for inspection at the following office, and written comment 
may be addressed to Illinois Depaiiment of Natural Resources, Office of Mines and Minerals, 
Land Reclamation Division, One Natural Resources Way, Springfield, IL 62702-1271. 

The closing date of the comment period and the request of a public hearing for this IBR is 
fourteen (14) days from the date of this Public Notice. 

Public Notice to be adve1iised in the Marion Daily Republican. 
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1.5.1 Property Ownership 
Within Permit Area 

N~m~ Athln,1N Ty11e or lluhkr: 
Surfa,v ur Mh1rrnl l'ru11rrly 1'11rcrlll) M~1• II) ltl'fvrr1m: 1.~nllE 11lt~hlrlL~•~hnhlrrll'urrh~•r1 

David M & Karen Y Mandrell l 7llll9 Crawford Road, Thompsonville, IL 62ll9U Legal Surface AOll04U2-2U 1 AOllll402-2Ul 
Williamson Energy, LLC P.O. Box 99, Johnston City, JL 62951 Legal Surface AOllU41J2-IU2 AOllU402-!H2 
Ameren Illinois Company P.O. Box 66149 (MC 210), St Louis, MO 63166-6149 Legal Surface AOllU402-IUS AOK0402-l05 

Joyce L King 23H25 Liles Road, Thompsonville, IL 62H90 Legal Surface AOHU402-1117 AOllU402-l07 
Robert Wayne Wi!kas 2269H Locust Grove Road, Thompsonville, IL 62ll90 Legal Surface AOHIJ402-315 AOHU402-315 

New River Royally, LLC P.O. Box 609, Benton, IL 62H!2 Legal Surface AOHU4U3-40l\ A0HIJ403-4Dll 
New River Royally, LLC P.O. Box 6IJ9, Benton, IL 62ll!2 Legal Surface AOl\0403-307 A0llll403-307 
New River Royalty, LLC P.O. Box 61J9, Bemon, IL 62Hl2 Legal Surface A0ll0403-303 AOX0403-3D3 
New River Roya!ty, LLC P.O. Box 609, Demon, IL 62N 12 Lecal Surface AOH0403-304 AOH0403-304 
New River Royalty, LLC P.O. Box 609, Benton, ll. 62H 12 Legal Surface Al/K04IO-l01 AOHU410-10l 
Williamson Energy, LLC P.O. Box 99, Johoston City, IL6295 l Legal Surface AUK0409-202 AOH04IJ9-202 

---· 
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1.5.2 Property Ownership 
Contiguous to the Permit Area 

Nantl' Address Oplicms/lutcrcsts 1111 l'ropcrty Surface or l\lirwr.1\ l'ro1ll'rly 1'11rnlll> Ma11 IIJ Reference 

Williamson Energy, LLC P.O. Box 99, Johnston City, IL 62951 Owner Surface A080402-l01 A08040:!-101 

Williamson Energy, LLC P.O. Box 99, Johnston City, IL 62951 Owner Surface A080402-l03 A080402-l03 

Joyce L King 23825 Liles Road, 1l1ompsonvi!!e, IL 61890 Owner Surface A080402-106 A080402-106 

Ameren Illinois Company P.O. Box 66149 (MC 210), St. Louis, MO 63166-6149 Owner Surface A080402-104 A080402-!04 

Ameren Illinois Company P.O. Box 66149 (MC 210), St. Louis, MO 63166-6149 Owner Surface A080402-103 A080402-203 

Ameren l!linois Company P.O. Box 66149 (MC 210), St. Louis, MO 63166-6149 Owner Surface A080402-204 A080402-204 

Willard & Marina F. Gore 2144 Clearview Dr., Cookeville, TN 38506 Owner Surface A080403-207 A080403-207 

Robert Wayne Wilkas '.!:'.!:698 Locust Grove Road, Thompsonville, IL 62890 Owner Surface A080403-40'.!: A080403-40'.!: 

Thomas D. Canup '.!:'.!:'.!:55 Fancy Fann Road, Thompsonville, IL 6'.!:896 Owner Surface A080403-'.!:08 A080403-208 

David & Alyssa Adams 180'.!:4 Thompsonville Road, Thompsonville, IL 6'.!:896 Owner Surface A080403-106 A080403-106 

David & Alyssa Adams 18024 Thompsonville Road, Thompsonville, IL 62896 Owner Surface A080403-306 A080403-306 

New River Royalty, LLC P.O. Box 609, Benton, IL 62812 Owner Surface A080403-308 A080403-308 

New River Royalty, LLC P.O. Box 609, Benton, IL6'.!:81'.!: Owner Surface A080403-409 A080403-409 

Ivey Wcce 622 W. Old Andrew Johnson HWY, New Markel, TN 378'.!:0 Owner Surface A080403-107 A080403-l07 

New River Royalty, LLC P.O. Box 609, Benton, IL6'.!:81'.!: Owner Surface A080404-'.!:08 A080404-208 

Robert & Beverly Galloway 17557 Thompsonville Road, Thompsonville, IL 6'.!:896 Owner Surface A080404-4l4 A080404-414 

New River Royalty, LLC P.O. Box 609, Benton, IL6'.!:81'.!: Owner Surface A080404-4l3 A080404-413 

New River Royalty, LLC P.O. Box 609, Benion, IL6'.!:81'.!: Owner Surface A080404-4l5 A080404-4 I 5 

Robert & Beverly Galloway 17557 Thompsonville Road, Thompsonville, IL 6'.!:896 Owner Surface A080404-4I'.!: A080404•41'.!: 

Robert & Beverly Galloway 17557 Thompsonville Road, Thompsonville, IL 62896 Owner Surface A080404-4l l A080404-411 

New River Royalty, LLC P.O. Box 609, Benion, IL6'.!:81'.!: Owner Surface A080404-408 A080404-408 

New River Royalty, LLC P.O. Box 609, Benion, IL6'.!:81'.!: Owner Surface A080409-'.!:0l A080409-'.!:0I 

New River Royalty, LLC P.O. Box 609, Benton, IL6'.!:81'.!: Owner Surface A080409-'.!:l5 A080409-'.!:l5 

New River Royalty, LLC P.O. Box 609, Benton, IL 62812 Owner Surface A080410-107 A080410-107 

David & Shella Papez 3306 Springfield Way, St. Charles, IL 60175 Owner Surface A080410-102 A080410-10'.!: 

David & Sheila Papcz 3306 Springfield Way, St. Charles, IL 60175 Owner Surface A080410-105 A080410-105 

Barron & Jo Ann Chronis1cr '.!:'.!:0'.!: I Locust Grove Road, Thompsonville, IL 6'.!:896 Owner Surface A080410-103 A0804\0-I0J 
-

103'.!:8. Iowa Stf-~et,Tie~1~n. IL 6'.!:81·1 -
--- - ---- - ------

Ken Petty Ministries, Inc. Owner Surface A080410-214 A0804\0-'.!:14 

Ronald L. Madinger 2'.!.19'.!. Locust Grove Road, Thompsonville, IL 6'.!:896 Owner Surface A080403-404 A080403-404 

New River Royalty, LLC P.O. Box 609, Benton, IL 62812 Owner Surface A08040'.!:-316 A08040'.!:-3 l 6 

New River Royalty, LLC P.O. Box 609, Benton, IL 6'.!:81'.!: Owner Surface A080402-314 A08040'.!:-3l4 

New River Royalty, LLC P.O. Box 609, Benton, IL 6'.!:812 Owner Surface A080402-407 A08040'.!:-407 

Robert Wayne Wilkas 2'.!:698 Locust Grove Road, Thompsonville, IL 6'.!.890 Owner Surface A080402-J04 A080402-304 

Michael E. & Wheeler Craig Rt I, Thompsonville, 62890 Owner Surface A080402-305 A08040'.!.-305 

David M & Karen Y Mandrell 17889 Crawford Road, Thompsonville, IL 62890 Owner Surface A08040'.!:-3 l 3 A080402-313 

David M & Karen Y Mandrell & W&W Hawkins 17889 Crawford Road, Thompsonville, IL 6'.!.890 Owner Surface A080402-J 11 A080402-311 

David M & Karen Y Mandrell 17889 Crawford Road, Thompsonville, IL 6'.!.890 Chvner Surface A080402-406 A08040'.!:-406 

RM & T Land Trust 17867 State HWY 34, Thompsonville, IL 62890 Owner Surface A08040'.!:-402 A080402-40'.!: 

Robert Leon McC!erron 19734 McClerren Road, Thompsonville, IL 62890 Owner Surface A080402-'.!.07 A08040'.!:-'.!:07 

Michael A. Ferando '.!:3479 Kaskaskia Road, Thompsonville, IL 62890 Owner Surface A08040'.!.-'.!:06 A080402-'.!:06 

Danny Sweet '.!:185'.!:8 Kimme\ Road, Thompsonville, IL 62890 Owner Surface 13-35-300-007 13-35-300-007 

Robert Leon McClcrren Living Trust 19736 McClerren Road, Thompsonville, IL 6'.!:890 Ov.'l\er Surface 13-35-400-006 13-35-400-006 

Compass West. Inc 2425 Veterans A-'.!., Vandalia, IL 621~.! Owner Surface 13-35-300-007 13-35-300-007 - - ----. - ----- ·---· 
Compass West, Inc 2425 Veterans A-'.!:, Vandalia, IL 6'.!:471 Owner Surface 13-35-400-0\0 ]J-35-400-010 

Stacy J Sweet '.!.3071 Kraatz Road, Thompsonville, IL 6'.!:890 Chvner Surface A0S040:!-402 A08040'.!.-402 

Jtlinois Central Railroad 17641 South Ashland Avenue, Homewood, IL 60430 Owner Surface 04-02-501-001 04-02-501-001 
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( 

OCCUPIED DWELLING BUFFER ZONE WAIVER 

('-W~il=lia=m~so~n~E=n~er~g~Y~, =L=L~C~) _____ will conduct surface coal mining operations (Bleeder shaft IBR 

..:..:w...:;it=h'---"F,....,a=n,....,a=n=d'----U=-=ti=li"'"ty'-b=--o=r=e=ho=l=e=-s )'---- - - - ---------within the permitted area for 
-'-"(P~o=n=d~C=--r~e~e=k~#~l~M~in=e~) ____________ , Permit No. 375 , Insignificant Boundary 
=R=e_v1~· s~io~n~<~N_o~rt~h~B_le_e~d~e_r ~S=ha~ft~)~ ____ _ m __ W~il~h~· a~m~s~on _____ County, Illinois. 

These mining activities will be conducted within 300 feet measured horizontally of the occupied dwelling 
located at: 

WILLIAMSON ENERGY LLC, 18399 CRAWFORD RD; THOMPSONVILLE IL; 
62890 (04-02-100-003) or Map ID (100.003) 

I (we), as signator(s) below, verify that I am (we are) the legal owner(s) of the occupied dwelling. 

I (we) acknowledge that I (we) have the legal right to deny mining activities within a 300-ft. buffer zone 
from my (our) occupied dwelling. 

I (we), as the legal owner(s) of the dwelling and associated property on which the dwelling is located, do 
knowingly waive this right and hereby consent to the mining activities to be conducted within 300 feet of 
the occupied dwelling. 

Owner(s) of Occupied Dwelling 

STACI R LOWRY 
Official Seal 

Notary Public - State of Illinois 
My Commission Expires Jan 14, 2023 

NOTARY 

ll Page 

Williamson Energy, LLC 
(Printed Name) 

(Printed Na e) 

(Date) 

Created· Sepren;bcr 15 , 1017 
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EASEMENT 

Prepared by and return to: 
Williamson Energy, LLC 
P.O. Box 99 
Johnston City, IL 62951 

EASEMENT 

KNOW ALL MEN BY THESE PRESENTS: 

That AMEREN ILLINOIS COMP ANY d/b/a AMEREN ILLINOIS, an Illinois 

corporation, 190 I Chouteau Avenue, Mail Code 700, St. Louis, Missouri 63103, its 

successors, assigns, agents, lessees, tenants, contractors, sub-contractors and licensees, 

(herein the "Grantor"), for and in consideration of Ten Dollars ($10.00), and other good 

and valuable consideration, the receipt and sufficiency of which are hereby 

acknowledged, has granted unto Grantee an easement and surface waiver and consent on, 

over, across, through or under a strip of land (hereafter defined) of Grantor, unto 

WILLIAMSON ENERGY, LLC, a Delaware limited liability company, of P.O. Box 99, 

Johnston City, Illinois 62951 (herein "Williamson"), and all of Williamson's successors, 

licensees, agents, lessees, contractors, sub-contractors, tenants and assigns (herein 

collectively the "Grantee"). 

-1-
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Grantor does hereby give and grant to Grantee the right and easement, for a term as 

hereinafter defined, to construct, reconstruct, install and lay underground and thereafter 

use, operate, inspect, repair, maintain, replace and remove a water line lines and any and 

all associated appurtenances and facilities (with such right and easement being 

collectively either the "Easement" or the "Easement Rights," and with such line or lines 

and any and all associated appurtenances and facilities being collectively the "Lines and 

Appurtenances") on, over, across, through or under a strip of land fifty feet (50') in width 

on the land of Grantor in Williamson County, Illinois (herein the "Easement Area," and 

with such land being the "Land"), said Land being described as follows: 

From a stone at the Northwest comer (NW Cor) of the Northeast Quarter (NE¼) of the 
Northwest Quarter (NW ¼) of section two (Sec.2) Township Eight South (T8S) Range Four East 
(R4E) of the Third Principal Meridian (3PM) measure southwardly along the west line of said 
quarter quarter section seven hundred fifty six and thirty nine hundredths (756.39') feet to a point 
for the Point of Beginning. Thence continuing the last described course measure sixty one and 
twenty two hundredths (61.22') feet. Thence deflecting seventy eight degrees and twenty five 
minutes (78° 25') to the left measure southeastwardly one thousand three hundred forty one and 
twelve hundredths (1341.12') feet to the east line of said quarter quarter section. Thence 
deflecting one hundred one degrees and fourteen minutes (101° 14') to the left measure 
northwardly along the east line of said quarter quarter section sixty one and sixteen hundredths 
( 61. 16 ') feet. Thence deflecting seventy eight degrees and forty six minutes (78° 46') to the left 
measure northwestwardly on thousand three hundred forty one and forty eight hundredths 
(l 341.48') feet to the Point of Beginning. Containing an area of two (2.0) acres more of less 
situated in the County of Williamson, in the State of Illinois. 

Parcel Index Number: 04-02-100-005 

And being the same lands described in that certain Deed dated August 9, 1922, recorded August 
26, 1922 at Book 170 Page 481. 

The general location of the Easement Area is shown or depicted on the Plat entitled 
Exhibit "A" attached hereto and made a part hereof. 

-2-
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Grantor, also grants to Grantee the following, but only to the extend they do not 

interfere with Grantor's use of the land: (i) all rights reasonably implied by and/or 

incidental to the complete and full exercise and enjoyment of the Easement Rights, 

including without limitation the right of ingress and egress to, from, over and across the 

Easement Area for all necessary or convenient purposes; (ii) the right to trim, cut, and/or 

remove at any time, and from time to time, any and all brush, bushes, trees, roots, 

undergrowth, rock or other substances or obstructions upon, over or under the surface of 

the Easement Area deemed by Grantee to interfere with the Easement Rights or endanger 

the safety of or interfere with the Lines and Appurtenances; and (iii) the right to license, 

permit or otherwise agree to the use, operation or occupancy of the Lines and 

Appurtenances by any other person, association, authority, entity or corporation for the 

purposes stated herein. 

The Easement is subject to the following: 

• The Easement shall be expressly limited to an area totaling 50 feet in width and 
running along and with and being 25 feet each side of the center line of the Lines 
and Appurtenances as installed; provided, however, that the Easement Area shall not 
apply at any time when Grantee is constructing, installing, replacing or removing the 
Lines or Appurtenances or conducting significant maintenance or repairs thereto. At 
such time when Grantee is constructing, installing, replacing or removing the Lines 
or Appurtenances or conducting significant maintenance or repairs thereto, the 
Easement shall be expressly expanded within reason to allow for and area as 
necessary to conduct said installation or significant maintenance or repairs thereto. 

• The Lines and Appurtenances to be installed shall be trenched and laid, except as 
otherwise allowed herein, at a minimum of 30 inches below the surface. 

• Prior to commencement of work contemplated hereunder, Grantee will 
stake the center line of the Easement on Grantor's Land . 

• 3. 
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• Subsequent to the installation, operation, maintenance and/or removal of the Lines 
and Appurtenances under or from the Land, Grantee will perform the necessary 
reclamation work on and respecting the Land. 

• Gran tor reserves the right to use the Easement Area for purposes of an electrical 
transmission line and Grantee may use the Easement area for purposes that do not 
unreasonably interfere with Grantor's use. 

• Grantee agrees that it will conduct its operations hereunder and on the Land in a 
workmanlike manner and in accordance with industry practice; that it will comply 
with all applicable laws and regulations; and that it will obtain all necessary permits. 

e Grantor understands and acknowledges that the Land will be used in connection 
with the present and future business operations of Grantee. At such time as 
Grantee or any person or entity doing business with Grantee no longer does 
business in the State of Illinois in any mineral or energy related industry, this 
Easement will terminate, and thereupon Grantee shall deliver a release of 
easement to Grantor to place of record in the Office of the County Recorder of 
Franklin County, Illinois. 

• Nothing contained herein shall prevent Gran tor from claiming damages to other 
lands as a result of Grantee's installation, use and/or maintenance of the Lines and 
Appurtenances. 

This Easement shall be in force and have effect for as long thereafter as mining 

operations are being conducted. 

For and in consideration of the sum of Ten Dollars ($10.00), the receipt and 

sufficiency of which is hereby acknowledged, and other good and valuable consideration 

to be paid to Grantor by Grantee as total consideration in full payment for all benefits 

secured by Grantee under or in connection with this Easement. 

Grantee shall provide, and shall require all persons acting under or with the 

consent of Grantee to provide, no less than twenty-five (25') feet radial clearance from 

-4-
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all of Grantor's overhead lines. Grantee shall provide, and shall require all persons 

acting under or with the consent of Grantee to provide, no less than fifteen (15') feet 

radial clearance from all of Grantor's facilities on or adjacent to the Easement Area and 

Land, including towers, poles, anchors and structures. Grantee shall warn and instruct 

each and every person acting under or with the consent of Grantee as to the existence, 

location and nature of Grantor's electric lines and electrical facilities on or adjacent to 

the Easement Area and Land. As and to the extent applicable, Grantee shall comply 
' 

with, and shall require any person(s) acting under Grantee including without limitation 

agents, contractors and employees, to comply with 765 ILCS 140 ("Adjacent 

Landowner Excavation Protection Act") and the National Electrical Safety Code 

(collectively "Laws"), as such Laws may be amended from time to time. Nothing 

contained in this instrument shall be construed to relieve Grantee, or any person(s) 

acting under Grantee, from the duty to comply with the Laws; but if and to the extent 

that this instrument provides for precautions or specific clearances which are greater 

than those imposed by the Laws, such greater precautions or clearances provided for in 

this instrument shall be binding on Grantee and any such person(s) acting under Grantee. 

Grantee agrees not to make any excavations within thirty (30) feet radial clearance for 

any of Grantee. 

Grantee shall b_e responsible for actual damages occurring on Easement Area, 

Land and property adjacent thereto, including damages, if any, done as a result of 

ingress or egress over Grantors adjoining property, or as a result of the construction, 

-5-
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operation, maintenance or repair, including anything whatsoever described herein as 

allowed to Grantee. 

Grantee will indemnify and hold Grantor harmless from any and all liability, 

expense, judgment, suit, cause of action, or demand for personal injury, death, or direct 

damage to tangible property which may accrue against Grantor, its subcontractors, or 

their employees or agents, as a result of Grantee performing its activities under this 

Easement Agreement, 

The provisions of the Easement shall constitute covenants "running with the land" 

for the benefit of Grantee (as herein defined). 

The Easement granted herein and the provisions relating thereto shall be binding 

upon and inure to the benefit of both Granter and its successors and assigns and Grantee 

(as herein defined). This Easement and the Easement Rights are fully assignable, in 

whole or in part, by Grantee, without the consent or approval of Granter, to any person, 

entity, public utility, and/or governmental or quasi-governmental authority, board or 

association whatsoever who or which will use or utilize the Easement to serve ( or use or 

utilize the Easement in conjunction with) any business and/or operations of Grantee or 

any person or entity affiliated with Grantee. Any such assignment shall be encumbered 

by the terms of this Easement, and any successor, licensee, agent, lessee, contractor, 

sub- contractor, tenant or assignee of or to this Easement shall be bound thereby. 

-6-
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DATEDthis 3o dayof ·J.:.,-,.;,;r".J , 2019. 

~ 

STATE OF Mts@JZJ 
' 

~<!IT oF8-:-ln its. 
) 
) ss 
) 

GRANTOR 

By_/j,ry=:...L.......::.Q:::s..::..1..0-""'Q=...-=...__ 

Name. ___ G_E_O_FF_R_EY_D_._D_O~U~G~LA~S~S=---

Title. _____ D_IR_E_CT_O_FI ____ _ 

I, the undersi ned, a Notary Public in and for said County and State aforesaid, 
do hereby certify that b00~:::!:&\.-1:ld~qCl~.Mf!Cmt...0:Ueoi'.lfil~of AMEREN 
ILLINOIS COMPANY d/b/a AM REN IL 1 0 S who is personally known to me to be 
the same person whose name is subscribed to the foregoing instrument, appeared before 
me this day in person and acknowledged that they signed and delivered the said 
instrument of writing as their free and voluntary act, and as the free and voluntary act of 
the said corporation, for the uses and purposes therein set forth, pursuant toauthority 
given by the Board of Directors of said corporation. 

Given under my hand and notarial seal this 'C:>l,Q_ day of'Janll.a /kf. 2019. 

DENISE M, lHOM!'SOIJ 
MyC~ Expires 

Novombar 15, 2020 
Jel!<!raonCounty 

Commission /110434211 

ill (IJU!ll_ fYI . .Jb:um f= 
Notary Public 
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EXHIBIT A 

C 
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REAL ESTATE LEASE 

This Real Estate Lease, hereinafter called .. Lease" made and entered into this 

J ~±!i_ day of July, 2018, by and between David M. Mandrell and Karen Y. Mandrell, 

husband and wife, with a mailing address at 17889 Crawford Road, Thompsonville, Illinois 

62890, hereinafter called "Lessor", and Williamson Energy, LLC, a Delaware Limited Liability 

Company, with a mailing address at P.O. Box 99, Johnston City, Illinois 62951 hereinafter called 

''Lessee". 

For and in consideration of the mutual covenants herein contained, the parties agree as 

follows: 

l. Lessor hereby leases unto Lessee the surface only of the following described 

premises, hereinafter called "Leased Premises," located in Williamson County, Illinois: 

THE SURFACE ONLY of the West One-Half (W ½) of the Notiheast Quarter (NE ¼) 
And the Northwest Quarter (NvV ¼) of the Southeast Qua1ier (SE¼) of Section Two (2), 
all in Township Eight (8) South, Range Four East of the Third Principal Meridian. 
Subject to all public and p1ivate roadways or easements as now located. 
PIN: 04-02-200-001 

Upon the tem1s and conditions hereinafter stated. 

2. With respect to the Leased Premises, Lessee is privileged to use same in connection 

with the drilling, construction, operation, repair, replacement and dismantling of a certain air 

bleeder shaft, air intake shaft and bore hole facilities. Lessee may construct the foregoing shaHs 

and may install related facilities, structures and equipment, including, but not limited to, a high

powered electtical fan, communication lit1es, rock dust conveyor, compressed air, elect1ical 

power lines and substation or gas turbine generator, top soil stockpile sites and cutting pit sites 

and other related maintenance and operation equipment, structures and facilities. 

1 
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In addition, Lessee will install necessary culverts and construct a road for access to the 

site. [n addition, Lessee will be privileged to install a three phase power line to serve the various 

facilities. Also, in addition, Lessee shall be privileged to install facilities for the transporting of 

water to the site. 

In co1111ection with the initial construction activities, Lessee may use the premises for a 

cuttings pit and for drilling equipment and related activities as reasonably needed. Lessee will 

strip all top soil which may be affected by the activities contemplated hereunder and will store 

the same on site in suitable benns. 

After construction is completed, the facility site, the substation site and the cutting pit site 

may be enclosed by fencing, at the discretion of Lessee. 

3. The term of this Lease shall be for a period of Ten ( l 0) years, beginning on the elate 

this lease was entered into, and for as long as Lessee, at its discretion, requires the use of the 

above described facilities in cormection with its mining activities or pennitting, or until 

reclamation activity on and respecting the Affected Lands, as may be required by all regulatory 

agencies havingjutisdiction over the operations hereunder, have been completed. 

4. After expiration or te1111ination of this Lease, Williamson Energy shall re-enter the 

Affected Lands and remove all of its equipment and related property and begin reclamation and 

environmental work on and respecting the Affected Lands within one hundred eighty (180) clays 

thereafter. Further, prior to performing such reclamation and environmental work on the 

Affected Lands, and subject to the expressed ptior approval of any regulatory agency having 

jurisdiction over Williamson Energy's operntions on the Property and Affected Lands under this 

Lease; Lessor may desire Lo retain certain Facilities and Appurtenances existing on the Affected 

Lands, and upon written nc1licc to Williamson Energy, and, thereafter, ifmutml acceptable and 

2 
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agreeable to and by Williamson Energy, matters as may be requested by Lessor shall transfer, in 

whole or in part, and become the sole possession and ownership of the Lessor and Lessor shall 

accept said such Facilities and Appurtenances on an '·as is", "with all faults", and/or 

"environmental liabilities". Notwithstanding, if expressed prior approval is not granted for such 

transfer by any such regulatory agency having jurisdiction over Williamson Energy's said 

operations; Williamson Energy shall have the continuing right during which Williamson Energy 

may re-enter the Affected Lands and remove all Facilities and Appmtenances from the Affected 

Lands in accordance with then applicable laws and regulations. 

5. In consideration thereof, Lessee agrees to pay to Lessor the sum 

vith the first payment being clue within 30 days 

from the execution of this Lease, and subsequent annual payments being due on or before the 

anniversary elate thereof. Lessor agrees to accept Lessee's corporate check as good and 

sufficient payment. 

6. Lessee will protect and indemnify Lessor from any and all claims for prope1ty 

damage, personal injury or death resulting from the occupation of the Leased Premises by Lessee 

and resulting from Lessee's operations thereon. 

7. At the termination of this Lease, Lessee agrees to restore the Leased Premises, as 

nearly as is reasonable and practical to the condition in which they existed prior to the time of 

this Lease. Restoration work shall commence during appropriate periods of favorable weather 

and suitable soil conditions as mutually a;,'reed to by both parties. Once started, the work shall 

proceed in an orderly and timely manner until completed. Lessee's compliance with such 

requirements as are imposed by regulatory agencies having jurisdiction shall be detem1inative as 

to Lessee's obligation to repair and restore as provided in this Real Estate Lease. If mining 

3 
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operations and reclamation activities of Lessee cause disturbance of the roadways or utilities 

located on the premises described above, and if additional easements or rights of way are 

required by the state, county, or by the township, to repair said roadways, or by a public utility 

providing utility service of any nature whatsoever, including but not limited to, electricity, water, 

telephone service, cable service and the like, Lessor agrees, upon request, to convey, to the 

relevant entity, without additional consideration, such additional rights of way or easements as 

are required to restore, repair, or replace previously existing roadways or utilities. At Lessee's 

cost, Lessee will fill and restore the shaft site, remove roadways, remove the equipment 

associated therewith and remove and restore the substation site and the cutting pit site. Lessee 

shall also atnnge for the removal of the elect1ical power line. Lessee will redistribute the top 

soil previously stored onto the area previously stripped. 

8. Lessee agrees to pay the real estate taxes of Leased Premises for 2019, payable in 

2020, and subsequent years for as long as Lessee, at its discretion, requires the use of the above 

described facilities in connection with its mining activities or pennitting, or until reclamation 

activity on and respecting the Affected Lands, as may be required by all regulatory agencies 

havingjmiscliction over the operations hereunder, have been completed. 

9. Lessor agrees to execute a Memorandum of this Lease suitable for recording in the 

form attached l1ereto as Exhibit A, if requested by Lessee. 

\0. !fit becomes necessary for either party to enforce any of the tenns of this Lease against the 

other, lhe party in default shall pay all costs and expenses incident thereto, including reasonable 

attorneys' fees. 
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11. Any notices to be given under this Lease shall be deemed to have been properly 

given if in writing and delivered in person, by certified mail or telegram, with all necessary 

postage or charges fully prepaid, at the address for the respective parties as shown below. 

To Lessor: 

To Lessee: 

David M. Mandrell and Karen Y. Mandrell 
17889 Crawford Road 
Thompsonville, Illinois 62890 

Williamson Energy, LLC 
Attn: Land Department 
P.O. Box 99 
Johnston City, Illinois 62951 

12. This instrument constitutes the entire Lease between the parties hereto and such 

Lease shall not be changed except in writing signed by all parties. 

13. Time is of the essence of the Lease and the tenns hereof shall be binding upon, and 

inure of the benefit of the parties hereto, their heirs, devisees, legal representatives, successors 

and assigns. 

14. This Lease shall be construed under the laws of the State of Illinois. 

IN 'WITNESS WHEREOF, the parties hereto have executed this Lease as of the clay and 

year hereinabove set forth. 

David M. Mandrell 

5 
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W[LUAMSON ENERGY, LLC 

STATE OF ILLINO[S ) 

) ss 

COUNTY OF ,_j tf\tc,V>1s&,i) 

[, the undersigned, a Notary PLLblic, in and for said County, in the State aforesaid, do hereby 

certify that David M. Mandrell, personally known to me to be the same person whose name is 

subscribed to the foregoing instrument, appeared before me this clay in person, and 
acknowledged that he signed, sealed, and delivered the said instrument as his free and voluntary 

act and deed, for the uses and purposes herein set forth, including the release and waiver of the 

right of homestead. 

Given under my hand and seal this /8 clay of c/4 ( .,I 
I 

, 2018. 

Notary Public 

6 

OFFICIAL SEAL 
IAN D. FEE 

Notary Public, State of Illinois 
My Commission Expires 12-11-2021 
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STATE OF ILUNOIS ) 

) ss 

coUNTYOF Wii/rc,,,,.,,~,N) ) 

I, the undersigned, a Notary Public, in and for said County, in the State aforesaid, do hereby 

certify that Karen Y. Mandrell, personally known to me to be the same person whose name is 
subsc1ibed to the foregoing instrument, appeared before me this day in person, and 
acknowledged that she signed, sealed, and delivered the said instrument as her free and voluntary 
act and deed, for the uses and purposes herein set forth, including the release and waiver of the 
right of homestead. 

Given under my hand and seal this ___Qi__day of~'---' 2018. 

N';'i'ary Public 

OFFICIAL SEAL 
IAf\l D. FEE 

Notary Public, State of Illinois 
My Commission Expires 12-11-2021 
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STATE OF ILUNOIS 

ss 

COUNTY OF WILLIAMSON 

[, the undersigned Notary Public, in and for said County in the State aforesaid, do hereby 
certify that Ron Koontz, General Manager personally known to me to be a duly authorized 
person ofWILLlA!v!SON ENERGY, LLC, a Delaware Limited Liability Company, and 
personally known to me to be the same person whose name is subscribed to the foregoing 
instrument, appeared before me this clay in person, and acknowledged that he signed, scaled and 
delivered the said it1strnment as such authorized person pursuant to authority given by the 
Members of said limited liability company, as his free and voluntary act, and as the free and 
voluntary act and deed of said Company, for the uses and purposes therein set forth. 

-----< 
Given under my hand and seal this 2../.o </'-day of )v.L"~ 

CASEY JO MOWERY 
Official Seal 

Notary Public - Slate of Illinois 
'4Y Commission Expires Oct 19. 2020 

Notary Public 

8 

, 2018. 
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File2018-00006561 
MEMORANDUM OF SURFACE EASEMENT AND AGREEMENT 

f\ This Memorandum of Surface Easement and Agreement, with an Effective Date of the 
\J0:1..Js-lc 2\ , 2018, by and between New River Royalty, LLC. a Delaware limited 

Iiabilitylcompany duly authorized to transact business in the State of Illinois whose mailing address 
is 3801 PGA Blvd. Suite 903, Palm Beach Gardens, FL 33410, hereinafter called "Grantor", and 
Williamson Energy, LLC. P.O. Box 99. Johnson City, [liinois 62951, hereinafter called "Grantee", 

WITNESS ETH: 

WHEREAS, Gran tor owns or controls certain real property situated in Williamson County, Illinois 
as depicted on Exhibit A attached hereto and incorporated herein by reference (the "Property''); and 

WHEREAS, Gran tor and Grantee entered into a Surface Easement and Agreement ("Agreement'') 
which Granter thereby did Grant and Convey unto Grantee a non-exclusive Twenty-foot (20') easement 
(the "Easement") over a portion of the Property depicted in or on Exhibits BI attached hereto and 
incorporated herein by reference (the "Easement Premises") 

Said Agre~ment describes the conveyance of certain rights to install water, power, and communication 
lines, across the property listed on Exhibit A attached hereto, related to and necessa,y for the operation of 
the Williamson Energy (Mach) Mine by Grantee or its affiliates, successors and permitted assigns in 
Williamson County. Illinois (the "Mine"). 

The term of the Easement shall continue in force and effect until the waterline is no longer utilized by the 
Mine. or the date \\hich is Two (2) years after the date on which Grantee or its affiliates, succors or 
permitted assigns cease to actively mine coal in Williamson or Franklin County, under IDNR Permit #375. 
whichever date comes first (the 'Term") at which time the Easement and the Agreement shall cease and 
terminate without any further action or documentation. 

All persons having reason to be concerned with thl! title as to the foregoing Premises are hereby 
given notice of the existence of said Easement and of the duty to inquire about its terms and conditions with 
regard to the title to the foregoing Premises. Inquiries may be made to Grantee at the address set forth 
above. 
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GRANTOR: 

B;;zU K. 'i?..,.,,Q_ 

Its: -f,i r±bociZ£cl f-e.,(5o(') 

GRANTEE: 

Byfin-12~-
lts: ___ ......:__ r ____ _ 
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STATE oF Flo ,i cLc, 
COUNTY OF ruJ V\ t:,eQc_h 

) 
) SS. 
) 

I, the undersigned, a notar · public ·n and for said County, in the State aforesaid, do hereby certify 
that n + . · 01... , personally known to me to be an Authorized Person 
of New River Royalty, LLC, a daware limited liability company, ,vhose name is subscribed to 
the foregoing instrument, appeared before me this day in person and acknowledged that he signed 
and delivered the said instrument of writing as an Authorized Person of said limited liability 
company, pursuant to proper authority given, as his free and voluntaiy act and as the free and 
voluntary act and deed of said company, for the uses and purposes therein set forth. 

Given under my hand and notarial seal th~day ofj\LL2J L,~ , 2rJ.i. 

-1~ SAMANTHA LEA WRIGHT 
(~. .:•\ MY COMMISSION# FF983995 

'•Zi,av-r,,,"cff EXPIRES August 06, 2020 
(407)':i9ii'..o153 Frorkl.-,NOl.lrySGMCf!..COITT 

STATEOF T\\\1'\C.,\C:, 

COUNTY OF ~b:Q_,'---\'._.\,v~, 

) 
) SS. 
) 

[, the unc;L ·signed. a notary public in and for said County, in the State aforesaid, do hereby certify 
that ,, \<'...c,o,,-\-- . , personally known to me to be the 
M,cx\ c-"'c\, 72,,-ccx,,--.. of Williamson Energy, LLC. a Delaware limited liability 
company. whose name is subscribed to the foregoing instrument, appeared before me this day in 
person and acknowledged that he signed and delivered the said instrument of writing as the 

Ml'wtq,,.cL S?.Q(Scn of said limited liability company, pursuant to proper authority given. as his free and 
voluntary act and as the free and voluntary act and deed of said company. for the uses and purposes 
therein set forth. 

Given under my hand and notarial seal, this'l (.A day of ~u"2iu<.,-\ 

Notary Rilblic 

OFFICIAL SEAL 
LYNNE ELLEN JONES 

Notary Public • State of Illinois 
My Commission Expires Apr 27, 2019 1 
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PIN(s): 
04-09-200-00 I 
04-10-100-00 I 
04-03-300-003 
04-03-300-005 
04-03-400-00 I 
04-03-400-006 

EXHIBIT A 

PIN Numbers 
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PIPELINE EASEMENT 

KNOW ALL MEN BY THESE PRESENTS that for and in consideration of the 

payment of Ten Dollars ($10), the receipt of which is hereby acknowledged, the 

undersigned, Mary E. Wilkas, surviving spouse of Robert Wayne Wilkas, (deceased) 

and Executor of his Estate, and Eric J. Wilkas, Erica D. Cornm, and Courtney J. 

TVilkas, surviving descendants of Robert Wayne Willms, with an address of, 22698 

Locust Grove RD. Thompsonville, Illinois 62890, hereinafter called Grantor, do hereby 

grant and convey unto Williamson Energy, LLC, with an address of P.O. Box 99, 

Johnston City, Illinois 62951, hereinafter called Grantee, its successors, licensees, agents, 

lessees, contractors, sub-contractors and assigns, an easement across the described 

Premises attached as Exhibit A hereto, and in the general area of the Premises as shown 

on the plat attached as Exhibit B hereto. 

This easement shall be for the purpose of constructing, reconstructing, installing 

and laying, using, operating, inspecting, repairing, maintaining, replacing and removing a 

pipeline or other utility lines (underground) and all associated appurtenances and 

facilities for the transportation of fluids over and across a strip of land twenty feet wide 

and with an additio11al 30 feet of workspace during times of co11structio11 or making 

( 
\ 
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repairs across the aforementioned Premises . Grantee will also pay Grantor the fair 

market value for any crop loss incurred from time to time by Grantor and/or its tenant 

farmer by reason of the exercise by Grantee of the rights granted herein. In the event of a 

pipeline leak or other significant adverse event, Grantee will compensate Grantor for 

crops damaged or destroyed and will remediate lingering effects to the affected area. 

Subsequent to each incident of constructing, reconstructing, installing and laying, 

using, operating, inspecting, repairing, maintaining, replacing and removing a pipeline or 

pipelines or other utility lines (underground) and all associated appurtenances and 

facilities, Grantee will perform all necessary reclamation and restoration work at its sole 

expense on and respecting the Premises described herein. Grantee shall also repair any 

fencing, driveways, field access roads, field tile, or other structures and appurtenances 

damaged by Grantee's actions. 

Grantee agrees that it will conduct all operations hereunder in a workmanlike 

manner and in accordance with industry practice; that it will comply with all applicable 

laws and regulations and that it will obtain all necessary pennits. Grantee shall have the 

right to cut and remove trees, brush, vegetation and other materials on the easement 

Premises as necessary. 

All pipelines shall be buried to a minimum depth of thirty-six (42) inches. 

Any assignee, transferee or successor in interest shall be encumbered by the terms 

of this Easement. 
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Route to be installed as generally shown in attached EXHIBIT "B". 

Grantor reserves the tight to use the easement for any ptuvose that will not 

interfere with Grantee's full enjoyment of the rights granted herein, including agricultural 

use, provided, however, that Grantor agrees that no building or permanent structure will 

be constructed on the easement Premises. It is permissible for the Grantor to construct 

roads or driveways across the Easement. 

Grantee shall indemnify and defend Grantor against all claims, losses and 

expenses by reason ofliability imposed or claimed to be imposed by law for damage due 

to bodily injuries (including death) and property damage sustained by any persons, 

including Grantor, arising out the consequences of Grantee's exercise of its rights 

hereunder. 

The parties acknowledge that the use of this easement will be regulated in part, by 

the Illinois Depaitment of Natural Resources and may be subject to requirements of said 

Department. Grantor agrees to cooperate with Grantee with regard to any such matters. 

The paities aclmowledge that the use of this easement will be regulated in part, by 

the Tllinois Department of Natural Resources and may be subject to requirements of said 

Department. Grantor agrees to cooperate vvith Grantee with regard to any such matters. 

This easement and the provisions thereof shall be binding upon and inure to the 

benefit of Grantor, their successors and assigns, and Grantee and its successors or 

assigns. 

3 
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DATED this ;) i day of l/-t'~;,:-t&!-, 2018. 

STATE OF INDIANA -. 

COUNTY OF 0ihS!J4) 
) 
) SS. 

) 

I, the undersigned a Notary Public in and for said County, in the State aforesaid, 
do hereby certify that_that Eric J. Wilkas personally known to me to be the same person 
whose name is subscribed to the foregoing instnunent, as having executed the same, 
appeared before me this day in person, and acknowledged that he signed, sealed and 
delivered the said inslTument as his free ancl voluntary act, for the uses ancl purposes 
therein set forth, including the release and waiver of the right of homestead. 

Given under my hand and notarial seal this cJ{ clay of ~L, 2018. 

THIS DOCUivIENT PREPARED BY: 
WILLIAMSON ENERGY, LLC. 

If 
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Courtney J. fVilkas 

C n~~ [Jill 10 

STATE OF INDIANA ) 
) ss. 

COUNTY OF WILLIAMSON ) 

I, the undersigned a Notary Public in and for said County, in the State aforesaid, 

do hereby certify that_that Courtnev J. Wilkas personally known to me to be the same 

person whose name is subscribed to the foregoing instrument, as having executed the 

same, appeared before me this day in person, and acknowledged that he signed, sealed 

and delivered the said instrument as his free and voluntary act, for the uses and purposes ( 

therein set forth, including the release and waiver of the right of homestead. 

THIS DOCUMENT PREPARED BY: 
WILLIAMSON ENERGY, LLC. 

OFFICIAL SEAL 
IAN D. FEE 

Notary Public, State of Illinois 
My Commission Expires 12-11-2021 
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DATED thisri day of A-v-D cr-s-4- , 2018. 

Erica D. Coram 

STATE OF ILLINOIS ) 
) SS. 

COUNTY OF WILLIAMSON ) 

I, the undersigned a Notary Public in and for said County, in the State aforesaid, 
do hereby certify that_that Erica D. Coram personally known to me to be the same 
person whose name is subscribed to the foregoing instrument, as having executed the 
same, appeared before me this day in person, and acknowledged that he signed, sealed 
and delivered the said instrument as his free and voluntary act, for the uses and purposes 
therein set fo1th, including the release and waiver of the right of homestead. 

Given under my hand and notarial seal this~ day of ~ , 2018. 

THIS DOCUMENT PREPARED BY: 
WILLIAJ\!ISON ENERGY, LLC. 

OFFICIAL SEAL 
!AND. FEE 

Notary Public, State of Illinois 
My Commission Expires 12-11-2021 

) 

/ 
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DATED this 2--J day of ftv,1 ~::t= , 2018. 

·'/2' { {/At) t fr)?J,lb,) 
(/ 

Mary E. Wilkas, lndii,i£!11ally 

·1/ lrr~J f LJJ}:j 
!11ary E. Wilkus, as Executor of the Estate of Robert Wayne Wilkas 

STATE OF ILLINOIS ) 
) SS. 

COUNTY OF WILLIAMSON ) 

I, the undersigned a Notary Public in and for said County, in the State aforesaid, 

do hereby certify that_that ilfarv E. Wilkas, Indil'idually, and as Executor o[the Estate 

of Robert Wayne Wilkas personally known to me to be the same person whose name is 

subscribed to the foregoing instrument, as having executed the same, appeared before me 

this day in person, and acknowledged that he signed, sealed and delivered the said 

instrument as his free and voluntary act, for the uses and purposes therein set forth, 

including the release and waiver of the right of homestead. 

Given under my hand and notarial seal this n____ day of ~__,,,1,/- , 2018. 

THIS DOCUMENT PREPARED BY: 
WILLIAMSON ENERGY, LLC. 

OFFICIAL SEAL 
IAN D. FEE 

Notary Public, State of Illinois 
My Commission Expires 12-l l-202 l 

Notary Public 
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( 

EXHIBIT A 

THE NORTHWEST QUARTER (NWl/4) OF THE SOUTHWEST QUARTER (SWl/4) AND 
A TEN (10) ACRE STRIP ACROSS THE NORTH SIDE OF THE SOUTHWEST ONE
FOURTH (SWl/4) OF THE SOUTHWEST QUARTER (SWl/4) OF SECTION TWO (2), 
TOWNSHIP EIGHT (8) SOUTH, RANGE FOUR (4) EAST OF THE TI-IlRD PRINCIPAL 
fvfERIDIAN, EXCEPT THAT PART DESCRIBED AS FOLLOWS; COMMENCING AT AN 
IRON PIN FOUND AT THE SOUTHWEST CORNER OF TI-IE NORTHWEST QUARTER 
(NWl/4) OF TI-IE SOUTHWEST QUARTER (SWl/4) OF SECTION TWO (2), TOWNSHIP 
EIGHT (8) SOUTH, RANGE FOUR (4) EAST OF THE THIRD PRINCIPAL MERIDIAN; 
THENCE NORTH 00° 07' 04" E ALONG THE WEST LINE OF SAID QUARTER-QUARTER 
A DISTANCE OF 92.77' TO THE START OF A CENTERLINE AND POINT OF 
BEGINNING OF A TRACT OF LAND BEING 100.00 ' WIDE AND ALL CONTAINED IN 
SAID QUARTER-QUARTER; THENCE WITH A CURVE TURNING TO TI·IE LEFT WITH 
AN ARC LENGTH OF 416.62' WITH A RADIUS OF 2864.93' WITH A CHORD BEARING 
OF N82° 55' 57" E WITH A CHORD LENGTH OF 416.25', THENCE N 78° 33' 36" EA 
DISTANCE 31.00'; THENCE N 78° 27' 24" E A DISTANCE OF 906.51' TO THE EAST LINE 
OF SAID QUARTER-QUARTER AL'ill THE END OF SAID CENTERLINE. 

SITUATED IN WILLIAMSON COUNTY, ILLINOIS. 

Parcel Index Number: 04-02-300-015 

8 
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OPTION 

This Option made and entered into this /(p-lJ-.. day of AVCj os± , 2018, 

by and between, Joyce L. King, a married person acting in her individual right, with an 

address of, 23825 Liles Road Thompsonville, Illinois 62890, hereinafter called 

"Optionor", and Williamson Energy, LLC, with an address of P.O. Box 99, Johnston 

City, Illinois 62951, hereinafter called "Optionee." 

For and in consideration of the mutual covenants herein contained, the parties 

hereby agree as follows: 

I. In consideration of the payment of the sum o 

- hereinafter "Option Payment", Optionor hereby grants to Optionee the right 

and option to purchase a pipeline easement on the following described property attached 

as "Exhibit A" hereto, hereinafter "Premises", upon the terms and conditions hereinafter 

stated. 

2. The terms and conditions of the easement will be as set forth on Exhibit B 

attached hereto. Upon execution of the Easement, Grantee agrees to pay to Grantor a 

one-time payment of -
-in full consideration of the privileges granted herein. This consideration shall 

constitute payment in full for any damages to the easement Premises incurred by reason 

of the installation, operation and maintenance of the facilities of Grantee, or otherwise 
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, (- · arising from Grantee's use and enjoyment of the easement except as stated below. 

3. This Option shall remain in effect for a term of 12 months from the date 

hereof or until the Option is exercised or terminated as provided for herein, whichever 

occurs first. 

4. In the event of the exercise of this Option, the consideration for the Option 

shall be credited toward said purchase price if this Option is exercised and shall be 

retained by Optionor if the Option is not exercised. 

5. IfOptionee elects to exercise this Option, it shall give to Optionor, at any 

time during the option period, notice in writing of its election to exercise, and the 

exercise shall be effective as of the date the notice ls given. If exercised, this Option 

shall become a contract between the parties upon the terms and conditions set forth 

herein. 

6. At any time while this Option is in effect, Optionee or its agents may enter 

upon the Premises with necessary personnel and equipment for the purpose of conducting 

surveys and other activities related to the ascertainment of boundaries. If such activities 

result in crop damages, Optionee agrees to compensate Optionor or the agricultural tenant 

for such crop damages as their interests may appear. 

7. Optionee shall have the right to terminate the Option for any reason at any 

time by giving written notice to Optionor. 

2 
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8. Any notices to be given hereunder shall be in writing and shall be deemed 

given when personally delivered or mailed, postage charges prepaid, to the parties as 

follows: 
To Optionor: Joyce L. King 

23825 Liles Road 
Thompsonville, Illinois 62890 

To Optionee: Williamson Energy, LLC 
P.O. Box 99 
Attn: Land Department 
Johnston City, IL 62951 

or to such other address as each party may choose by giving notice thereof to the other. 

9. Optionor agrees to execute a memorandum of this Option suitable for 

recording if requested by Optionee. 

10. This instrument constitutes the entire agreement between the parties. 

11. This Option shall be construed in accordance with the laws of the State of 

Illinois. All terms and conditions of this Option shall be binding on and shall extend to 

the heirs, administrators, executors, successors or assigns of the respective parties. This 

Option shall be fully assignable. 

12. Time is of the essence of this Option and the terms hereof shall be binding. 

3 

( 
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IN WITNESS WHEREOF, the parties hereto have executed this Option the day and year 

first above written. 

OPTIONOR: 

Joyce L. King 

STATE OF ILLINOIS 

COUNTY OF FRANKLIN 

) 
) ss. 
) 

I, the undersigned a Notary Public in and for said County, in the State aforesaid, 
do hereby certify that Jovce L. King personally known to me to be the same person 
whose name is subscribed to the foregoing instrument, as having executed the same, 
appeared before me this day in person, and acknowledged that he signed, sealed and 
delivered the said instrument as his free and voluntary act, for the uses and purposes 
therein set forth, including the release and waiver of the right of homestead. 

OFFICIAL SEAL 
IAN D. FEE 

Notary Public, State of Illinois 
My Commission Expires 12-11-2021 

This Instrument Was Prepared By: 
WILLIAMSON ENERGY, LLC 

Notary Public 

4 
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OPTIONEE: 
OPTIONEE: 
WILLIAMSON ENERGY, LLC 

By ___ _ 

Its 

STATE OF _______ _ ) 
) ss. 

COUNTY OF _______ ) 

I, the undersigned, a notary public in and for said County, in the State aforesaid, do 
hereby certify that _________ -----·-------·-·-' personally 
known to me to be the Authorized Person of Williamson Energy, LLC, whose name is 
subscribed to the foregoing instrument, appeared before me this day in person and 
acknowledged that he signed and delivered the said instrument of writing as the 
Authorized Person of said limited liability company, pursuant to authority given, as his 
free and voluntary act and as the free and voluntary act and deed of said company, for the 
uses and purposes therein set forth, including the release and waiver of the right of 
homestead. 

Given under my hand and notarial seal this ___ day of _____ , 2016. 

Notary Public 

This Instrument Was Prepared By: 
WILLIAMSON ENERGY, LLC 

5 



R06317

EXHIBIT A 

THE SOUTHEAST QUARTER (SEl/4) OF THE NORTHWEST QUARTER (NWl/4); AND 
THE NORTHWEST QUARTER (NWl/4) OF THE SOUTHWEST QUARTER (SWl/4); THE 
NORTH ONE HALF (Nl/2) OF THE SOUTHWEST QUARTER (SWl/4) OF THE 
NORTHWEST QUARTER (NWl/4); THE SOUTH ONE HALF (Sl/2) OF THE SOUTHWEST 
QUARTER (SWl/4) OF THE NORTHWEST QUARTER (NWl/4) ; AND A TEN (10) ACRE 
STRIP ACROSS THE NORTH SIDE OF THE SOUTHWEST ONE-FOURTH (SWl/4) OF 
THE SOUTHWEST QUARTER (SWl/4) ALL IN SECTION TWO (2) TOWNSHIP EIGHT (8) 
SOUTH, RANGE FOUR (4) EAST OF THE THIRD PRINCIPAL MERIDIAN. 

SITUATED IN WILLIAMSON COUNTY, ILLINOIS. 

Parcel Index Number: 04-02-100-007 

6 
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EXHIBITB 

PIPELINE EASEMENT 

KNOW ALL MEN BY THESE PRESENTS that for and in consideration of the 

payment of Ten Dollars ($10), the receipt of which is hereby acknowledged, the 

undersigned Joyce L. King, a married person acting in her individual right, with an 

address of, 23825 Liles Road Tltompsonville, Illinois 62890hereinafter called Grantor, 

do hereby grant and convey unto Williamson Energy, LLC, with an address of P.O. Box 

99, Johnston City, Illinois 62951, hereinafter called Grantee, its successors, licensees, 

agents, lessees, contractors, sub-contractors and assigns, an easement across the described 

Premises attached as Exhibit A hereto, and in the general area of the Premises as shown 

on the plat attached as Exhibit B hereto. 

This easement shall be for the purpose of constructing, reconstructing, installing 

and laying, using, operating, inspecting, repairing, maintaining, replacing and removing a 

pipeline or other utility lines (underground) and all associated appurtenances and 

facilities for the transportation of fluids over and across a strip of land twenty feet wide 

and with an additional 30 feet of workspace during times of construction or making 

repairs across the aforementioned Premises. Grantee will also pay Grantor the fair 

market value for any crop loss incurred from time to time by Grantor and/or its tenant 

7 
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farmer by reason of the exercise by Grantee of the rights granted herein. In the event of a 

pipeline leak or other significant adverse event, Grantee will compensate Grantor for 

crops damaged or destroyed and will remediate lingering effects to the affected area. 

Subsequent to each incident of constructing, reconstructing, installing and laying, 

using, operating, inspecting, repairing, maintaining, replacing and removing a pipeline or 

pipelines or other utility lines ( underground) and all associated appurtenances and 

facilities, Grantee will perform all necessary reclamation and restoration work at its sole 

expense on and respecting the Premises described herein. Grantee shall also repair any 

fencing, driveways, field access roads, field tile, or other structures and appurtenances 

damaged by Grantee's actions. 

Grantee agrees that it will conduct all operations hereunder in a workmanlike 

manner and in accordance with industry practice; that it will comply with all applicable 

laws and regulations and that it will obtain all necessary permits. Grantee shall have the 

right to cut and remove trees, brush, vegetation and other materials on the easement 

Premises as necessary. 

All pipelines shall be buried to a minimum depth of fourty-two ( 42) inches. 

Any assignee, transferee or successor in interest shall be encumbered by the terms 

of this Easement. Route to be installed as generally shown in attached EXHIBIT "B". 

Grantor reserves the right to use the easement for any purpose that will not 

interfere with Grantee's full enjoyment of the rights granted herein, including agricultural 

use, provided, however, that Grantor agrees that no building or permanent structure will 

8 
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be constructed on the easement Premises. It is permissible for the Grantor to construct 

roads or driveways across the Easement. 

Grantee shall indemnify and defend Grantor against all claims, losses and 

expenses by reason of liability imposed or claimed to be imposed by law for damage due 

to bodily injuries (including death) and property damage sustained by any persons, 

including Grantor, arising out the consequences of Grantee's exercise of its rights 

hereunder. 

The parties acknowledge that the use of this easement will be regulated in part, by 

the Illinois Department of Natural Resources and may be subject to requirements of said 

Department. Grantor agrees to cooperate with Grantee with regard to any such matters. 

This easement and the provisions thereof shall be binding upon and inure to 

the benefit of Grantor, their successors and assigns, and Grantee and its successors or 

assigns. 

This easement shall be governed by the laws of the State of Illinois. This 

agreement constitutes the full agreement between the parties relating to the matters set 

forth herein. 
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l 

DATED this f /p day of 9«1~-
~ at:• 4 

, 2018. 

Joyce L. King 

STATE OF ILLINOIS ) 
) ss. 

COUNTY OF FRANKLIN ) 

I, the undersigned a Notary Public in and for said County, in the State aforesaid, 
do hereby certify that Joyce L. King personally known to me to be the same person 
whose name is subscribed to the foregoing instrument, as having executed the same, 
appeared before me this day in person, and acknowledged that he signed, sealed and 
delivered the said instrument as his free and voluntary act, for the uses and purposes 
therein set forth, including the release and waiver of the right of homestead. 

Given under my hand and notarial seal this /& day of A-uy c,J , 2018. 
Cl 

This Instrument Was Prepared By: 
WILLIAMSON ENERGY, LLC 

OFFICIAL SEAL 
IAN D. FEE 

Notary Public, State of Illinois 
My Commission Expires 12-11-202 l 

=42 
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EXHIBIT A 

THE SOUTHEAST QUARTER (SEl/4) OF THE NORTHWEST QUARTER (NWl/4); AND 
THE NORTHWEST QUARTER (NWI/4) OF THE SOUTHWEST QUARTER (SWl/4); THE 
NORTH ONE HALF (Nl/2) OF THE SOUTHWEST QUARTER (SWl/4) OF THE 
NORTHWEST QUARTER (NWl/4); THE SOUTH ONE HALF (Sl/2) OF THE SOUTHWEST 
QUARTER (SWI/4) OF THE NORTHWEST QUARTER (NWl/4); AND A TEN (10) ACRE 
STRIP ACROSS THE NORTH SIDE OF THE SOUTHWEST ONE-FOURTH (SWl/4) OF 
THE SOUTHWEST QUARTER (SWl/4) ALL IN SECTION TWO (2) TOWNSHIP EIGHT (8) 
SOUTH, RANGE FOUR (4) EAST OF THE THIRD PRINCIPAL MERIDIAN. 

SITUATED IN WILLIAMSON COUNTY, ILLINOIS. 

Parcel Index Number: 04-02-100-007 

l l 
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EXHIBITC 

MEMORANDUM OF OPTION 

This Memorandum dated this / 0;, -f:-¥1 day of Au3 u st , 20 I 8, 

by and between Joyce L. King, a married person acting in her individual right, with an 

address of, 23825 Liles Road Thompsonville, Illinois 62890, hereinafter called 

"Optionor", and Williamson Energy, LLC, with an address of P.O. Box 99, Johnston 

City, Illinois 62951, hereinafter called "Optionee", 

KNOW ALL MEN BY THESE PRESENTS that Optionor and Optionee have 

entered into an Option of even date herewith concerning the Premises located in Franklin 

County, Illinois, described in Exhibit A attached hereto. 

Option or is the owner of the rights and estates to be granted pursuant to said 

Option. 

Said Option contemplates conveyance within a reasonable, specified time period, 

but extensions are provided for therein based on various contingencies. 

All persons having reason to be concerned with the title as to the foregoing 

Premises are hereby given notice of the existence of said Option and of the duty to 

inquire about its terms and conditions with regard to the title to the foregoing Premises. 

Inquiries may be made to Optionee at the address set forth above. 

12 
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Dated the date set forth above. 

Joyce L. King 

STATE OF ILLINOIS ) 
) ss. 

COUNTY OF FRANKLIN ) 

I, the undersigned a Notary Public in and for said County, in the State aforesaid, 
do hereby certify that Joyce L. King personally known to me to be the same persons 
whose name is subscribed to the foregoing instrument, as having executed the same, 
appeared before me this day in person, and acknowledged that he signed, sealed and 
delivered the said instrument as his free and voluntary act, for the uses and purposes 
therein set forth, including the release and waiver of the right of homestead. 

Given under my hand and notarial seal this &_day of~, 2018. 

~ 
This Instrument Was Prepared By: 
WILLIAMSON ENERGY, LLC 

OFFICIAL SEAL 
IAN D. FEE 

Notary Public, State of Illinois 
My Commission Expires 12-11-202! 

Notary Public 
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EXHIBIT A 

THE SOUTHEAST QUARTER (SEJ/4) OF THE NORTHWEST QUARTER (NWl/4); AND 

THE NORTHWEST QUARTER (NWl/4) OF THE SOUTHWEST QUARTER (SW!/4); THE 

NORTH ONE HALF (Nl/2) OF THE SOUTHWEST QUARTER (SW!/4) OF THE 

NORTHWEST QUARTER (NWl/4); THE SOUTH ONE HALF (S!/2) OF THE SOUTHWEST 

QUARTER (SWl/4) OF THE NORTHWEST QUARTER (NWl/4) ; AND A TEN (10) ACRE 

STRIP ACROSS THE NORTH SIDE OF THE SOUTHWEST ONE-FOURTH (SWl/4) OF 

THE SOUTHWEST QUARTER (SWl/4) ALL IN SECTION TWO (2) TOWNSHIP EIGHT (8) 

SOUTH, RANGE FOUR (4) EAST OF THE THIRD PRINCIPAL MERIDIAN. 

SITUATED IN WILLIAMSON COUNTY, ILLINOIS. 

Parcel Index Number: 04-02-100-007 

14 
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I PART 2: Pre-Mining Information 

2.1 Pre-Mining Land Use Information. 

2.1.1 Pre-Mining Land Use and Capability Acreages. Complete Table 2.1.1: Pre-Mining Land Use 
Capability giving the acreage and capability of each land use within the proposed permit area, employing 

only land use categories of 62 Ill. Adm. Code 1701.5, the "fish and wildlife" land use categmy must be 
subdivided as required by Operator Memorandum 2015-01. Use only these land uses for completing the 

land use maps. 

The information shall be broken down with a separate table for each landowner. In addition, the applicant 
shall complete Table 2.1.1 - Grand Total: Pre-Mining Land Use Capability Summary. This table is a 

compilation of all Pre-Mining Land Use Capability tables filled out for each individual land owner. 

For !BR applications, complete Table 2.1.1: Pre-Mining Land Use Capability for each landowner and 
update Table 2.1.1 - Grand Total: Pre-Mining Land Use Capability Summary. [1780.23/1784.15] 

Note: other agencies, such as USA CE, may define land uses differently. 

See Table 2.1.1 

2.1.2 Provide slope measurements to represent existing land surface configuration of proposed permit area. 
A soils map of medium intensity prepared to NRCS specificalions or a contoured aerial photo may be 
submitted to meet this requirement. [1779.24/1783.24(1)] 

IZJ Check here if using one of the above maps or photos. 

Does the Soils Map submitted with the application meet the requirements to provide slope measurements? 

IZI YES □ NO 

IfNO, provide a contoured aerial photo for the proposed boundary. 

2.1.3 For any proposed surface coal mining and reclamation operation, has previous mining activity 
including active, inactive or abandoned underground mine workings along with any mine opening to the 
surface occurred within the permit and/or adjacent area? [1816.133/1817.133] 

IZI YES 0 NO 

IfYES, complete Table 2.1.3: Previous Mining Activity - Surface Permit Areas and delineate the areas 
disturbed by previous mining activities, including active, inactive or abandoned underground mine work 
along with any mine opening to the surface on the Pre-Mining Land Use Map. In addition, the map shall 

identify areas where surface coal mining operations were conducted prior to August 3, 1977; after August 
3, 1977 and prior to May 3, 1978; after May 3, 1978 and prior to February I, 1983; and any permanent 
regulatory program permit issued after February 1, 1983. [1777.14(b); l 779.25(a)(8)/1783.25(a)(8)] 

llPage Part 2 
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2.1.3.1 Identify the land uses preceding any type of mining, if known. 

[1780.23(a)(l)/l 784.15(a)(l)] 

Cropland, Industrial, Fish and Wildlife- Herbaceous, Fish and Wildlife-Woody, 
Residential. Note: Area identified as residential is owned b the a Iicant. 

2.1.4 Is any of the permit area subject to local or county zoning? 

0 YES r8'] NO 

IfYES, provide a description of the existing land uses and land classifications under local law, if any, for 

the proposed permit and adjacent areas. 

2.1.5 Provide the location of surface and subsurface man-made features within, passing through, or 

passing over the proposed permit area on the Pre-Mining Land Use Map. Such features should include, but 

are not limited to, major electric transmission lines, pipelines, agricultural drainage tile fields, gas and oil 

wells, and water wells. For gas, oil, and water wells provide the depth, if available, of the well in Table 

2.1.5: Oil and Gas Well Infonnation. [1779.24(e)/l 783.24(e)] 

2.1.6 If any of the land uses changed within the last five (5) years, indicate the acreage and changes ofland 

uses. [1780.23(a)(l)/1784.15(a)(l)] 

NIA 

2.2 Pre-Mining Soils Information. The applicant is strongly recommended to use the USDA Web Soil Survey. 

The web soil survey has the ability to create a Custom Soil Survey repmi for the application area which will 
generate many of the information requirements for pre-mining soils and prime farmland restoration plans which may 

reference this report. Please note there are extra soil data tables, including Land Classification, Non-irrigated 

Capability Class, and Vegetation Productivity, and the data from the Soil Property and Qualities tab which must 

specifically be extracted when creating a custom report. 

NOTE: The acreage of the Area of Interest must agree with the permit acreage. This report may be referenced in 

responding to portions of the required soil information. 

2.2.1 The narrative of land capability and productivity shall employ the USDA National Resources 

Conservation Service's Land-Capability Classification (Agriculture Handbook No. 210) in conjunction 

with the soil information provided under the published soil survey when completing Part 2.2.9. 

Optimum levels management productivity information may be found in Bulletin 811. [1779.21/1783.21]. 

NOTE: This Bulletin has periodic updates in a supplemental table. 

See Attachment 2.2 

2.2.2 A Soils Map shall be provided as required by Part 2.2. The scale of the Soil Map scale must be the 

same scale as the Pre-Mining Land Use Map and Post-Mining Land Use/Capability Reclamation Map, 

unless otherwise approved by the Department. Does the submitted Soils Map represent a map developed by 

the National Resources Conservation Service (NRCS)? [1779.21/1783.21] 
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[gj YES □ NO 

If YES, complete the following: 

2.2.2.1 Has the NRCS soil map been modified in any way except by a change in scale? 

0 YES [gjNO 

IfYES, explain the nature of the changes. 

2.2.3 For surface mines, delineate on the Soils Map, the area which will incur actual mmmg 
(removal of overburden and/or deposition of overburden for the extraction of coal). Identify any areas 
proposed to remain undisturbed. [1780.14] 

For underground mines, identify any areas proposed to remain undisturbed. [1784.23] 

I N/ A. All area is underground mine support 

2.2.4 Are any of the identified map units correlated as prime farmland by NRCS criteria? 

[gj YES 0 NO 

IfYES, explain and provide documentation to meet the requirements of62 Ill. Adm. Code 1785.17 or 
1823.11, if a request for grandfathering, negative determination or underground mine exemption is sought. 
If prime farmlands exist which will not meet the exemption criteria described above, a prime farmlands 
restoration plan must be provided in Parts 8.2 through 8.4. [1785.17(b)/1823.11] 

See attached Soil map and soil report. 

2.2.5 Indicate the average topsoil thickness of each of the Soil Map units to be affected. Locate on Soils 
Map the test holes for soil horizon thickness sampling. Provide the average and methodology for 
determining the average pre-mining topsoil thickness in inches for: [1779.21/1783.21] 

Non-cropland capability 6-9 inches 
High capability 6-9 inches 

-c-'c------
Prime Farmland 6-9 inches 

2.2.6 List the soil types and acreages of areas that will require the B and/or portions of the C horizon to be 
removed and replaced in order to establish the root medium necessary to achieve soil productivity 
consistent with the proposed post-mining land use. Alternatively, a narrative description explaining why 
specific soil type acres information for reclamation plan achievement is not necessary may be provided. 
[1780.18(b )( 4)/1784.13(b)(4)] 

NIA 

2.2.7 Are selected overburden materials proposed to be used in lieu of or as a supplement to the A
horizon? 

□ YES [gj NO 

3IPage Part 2 
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IfYES, provide the appropriate information required by 62 Ill. Adm. Code 1779.21(b) or 1783.21(b). 

Also, identify the source of the substitute materials and the topsoil to be substituted away from (not 
removed) on a separate soils map, labeled Topsoil Substitution Map and/or describe the area in narrative 
form. [1780.14/1784.23] 

2.2.8 Explain why the proposed plan will provide the best available material of equal or better quality than 
present topsoil or surface existing material. [1816.22(b)/1817.22(b)]. This section must be addressed when 
affecting previously disturbed areas if the surface soil is not to be salvaged. If topsoil substitutes or 

supplements are proposed, a demonstration of their suitability shall be required based on analysis of 
thickness of soil horizons, total depth, texture, percent coarse fragments, pH, and aerial extent of the 

different kinds of soils. The Department shall require other chemical and physical analyses, field-site trials, 
or greenhouse tests if determined to be necessary or desirable to demonstrate the stability of the topsoil 

substitutes or supplements. [1780.18(b)(4)/l 784.13(b)(4); 1779.21/1783.21] 

IN/A. Topsoil will be replaced. 

2.2.9 Complete Table 2.2.9: Soils Information Chart acreage for each of the map units (soil type and slope 
classification) of prime farmland, high capability (include grandfathered and negatively determined prime 
farmland) and non-cropland capability land with respect to areas within the permit area. All soils 
previously disturbed by home sites, farmsteads, roads, etc., shall be tabulated as non-cropland capability 
and need not undergo a negative determination. The Soil Information Chart must be broken out by land 
owner, if there is more than one. [1779.21(a)/1783.21(a); 1785.17] 

I Table 2.2.9 included 

Optional-addition: If applicable, quantify map units acreage values on Table 2.2.9: Soils 
Information Chart for areas which will not be disturbed. [1779.21(a)/1783.21(a)) 

2.3 Areas Where Mining is Limited or Prohibited. 

Complete Table 2.3: Areas Prohibiting or Limiting Mining Operations for each structure (occupied dwelling, public 
building, school, church, community/institutional building, public park, cemeteries, public road) identified in 
question 2.3.2 through 2.3.9 with respect to areas where mining is prohibited. Indicate if the buffer zone will be in 
effect or if a waiver is obtained. [1761.11( c)(d)(e)(f)(g)] 

2.3.1 Does the proposed permit area include areas designated unsuitable for surface coal mining and 
reclamation operations, or under study for designation in an administrative proceedings as unsuitable for 
surface coal mining and reclamation operations? [1773.15(c)(3)) 

0 YES [8JNO 

IfYES, identify these areas on the Pre-Mining Land Use and Operations Map. 
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2.3.2 Does the proposed pennit area include lands within boundaries of the National Park System, National 
Wildlife Refuge System, the National System of Trails, the National Wilderness Preservation System, 
the Wild and Scenic Rivers System, and National Recreation Areas, etc.? [1761.ll(a)] 

0 YES 12:JNO 

If YES, identify these areas on the Pre-Mining Land Use and Operations Map. 

2.3.3 Does the proposed permit area include lands within the boundaries of any national forest? 
[1761.ll(b)] 

0 YES 12:JNO 

IfYES, identify these areas on the Pre-Mining Land Use and Operations Map. 

2.3.4 Are there any publicly owned parks or any places included in the National Register of Historic Places 
on or within 1,000 feet of the proposed permit area? [1761.ll(c)] 

0 YES 12:JNO 

IfYES, identify these areas on the Pre-Mining Land Use and Operations Map. 

2.3.5 Does the operations plan propose any surface coal mining operations within 100 feet measured 
horizontally of the outside right-of-way line of any public road? [1761.ll(d)] 

12:J YES □ NO 

IfYES, complete the following: 

2.3.5.1 Describe the measures to be used to insure that the interest of the affected public and 
landowners will be protected. [1761.ll(d)(2)(B)] 

The Bleeder site is located adjacent to Kraatz and Crawford roads and will be accessed 
off Crawford Road via North Bleeder access road and the associated waterline and 
powerline corridor will be accessed from Crawford Road and Locust Grove Road. 
Crawford Road and Locust Grove Road will have water line install up to the road right of 
way and the waterline will be bored underneath the roads from outside of the road right 
of way. The entrances will comply with the Williamson County Road Authority to ensure 
the safety of the affected public and the land owner. Installation and construction 
activities will be completed over a short period of time and once completed there will be 
no further construction activities. During construction, no equipment will be allowed to 
endanger the public or landowner. 

2.3.5.2 In the public notice of the application required in the Cover Sheet, identify the public 
road(s), describe the activities to be conducted within 100 feet of the road(s), and indicate the 
opportunity for a public hearing on this matter. [1761.ll(d)(2)(A)] 

I See public notice 

2.3.6 Does the proposed permit area include any public roads which are to be removed, relocated or 
closed? [1761.14] 
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□ YES 

IfYES, complete the following: 

2.3.6.1 Submit the necessary approvals of the authority with jurisdiction over the public road. 

[1761.14(b)(2)] 

NIA 

2.3.6.2 Ifa public road is to be replaced or re-located within the permit area, provide evidence 
that a bond has or will be posted with the authority with jurisdiction over the public road. If such 
bond has not been nor will be posted, address road replacement costs in Table 9.5.1.14: Public 
Road Replacement. 

NIA 

2.3.6.3 Describe the measures to be used to insure that the interest of the affected public and 

landowners will be protected. [1761.14(b)(S)] 

2.3.6.4 As required in the Cover Sheet, the public notice shall identify the public road(s) to be 
removed, relocated or closed, and indicate the opportunity for a public hearing on this matter. 
[1761.14(b)(3) and (4)] 

I See public notice 

2.3.7 Does the operations plan propose any surface coal mining operations within 300 feet measured 
horizontally from any occupied dwelling other than a haul road or access road which connects with an 
existing public road on the side of the public road opposite the dwelling? [1761.ll(e)) 

0 YES iZ] NO 

If YES, include a waiver from the owner of the dwelling meeting the following requirements: [1761.15] 

The waiver shall be by lease, deed, or other conveyance from the owner of the dwelling. The 
waiver must clarify that the owner and signator had the legal right to deny mining and knowingly 
waived that right. 
Provide proof that the waiver has been properly filed in public property records pursuant to State 
laws. 

IfNO, and occupied dwellings are located either within the permit boundary or within 300 feet of the 
permit boundary but no disturbance is proposed within 300 feet, then indicate 300 foot buffer markers 
around all applicable occupied dwellings on the Operations Map 

NOTE: If a valid waiver was obtained before August 3, 1977 from the owner of an occupied dwelling to 

conduct operations within 300 feet of the dwelling, a new waiver need not be obtained. /1761.IS(c)] 

300 foot buffer shown on the Operations Map. Williamson Energy owns two the of structures 
within 300 feet of the site therefore no waiver is require, the third structure a 300 feet buffer 
zone will be observed. 
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2.3.8 Does the operations plan propose any surface coal mining operations within 300 feet measured 

horizontally of any public building, school, church, community or institutional building or public park? 

[1761.11(1)] 

□ YES ~ NO 

2.3.9 Are there any public or private cemeteries or Indian burial grounds or other areas where human 
bodies are interred located in or within one hundred (100) feet of the proposed permit area? [1761.ll(g)] 

0 YES ~ NO 

IfYES, locate on the Pre-Mining Land Use, Operations and Post-Mining Land Use/Capability Reclamation 

Plan Maps the boundaries of the above-referenced areas and indicate a 100 foot buffer zone around the 

cemetery or burial ground. [1779.24(j)/1783.24(j)] 

2.3.10 Are valid existing rights claimed for any part of the permit area? [1761.5; 1761.16] NIA 

□ YES ~ NO 

IfYES, complete Part 2.6 or 2.7 to substantiate the claim. 

2.4 Public Parks, Historic Properties. 

2.4.1 Provide a description of the historic properties (archeological sites and/or historic standing 
structures) listed or potentially eligible for listing on the National Register of Historic Places and any 

known archeological features within the proposed pennit and adjacent areas. The description of the historic 
properties occurring within the permit area and adjacent areas shall be based upon available data. If studies 
have been completed and submitted for review prior to this application, attach a copy of the results of that 
review. For significant revisions other than shadow area revisions, attach a copy of the IHPA review. Also, 

with regard to historic properties, provide the anticipated start date when the area is to be affected. 

[1779.12/1783.12] 

I See Attachment 2.4.1 

2.4.2 If investigations are underway or under review, reference the current status. [1779.12(b)/1783.12(b)] 

NOTE: Studies which are submitted to the Department shall be submitted as a separate document (3 hard 

copies, plus one on disk in pdf format or otherfonnat as directed by the Department) 

NIA 

2.4.3 If historic properties are to be avoided, provide a map showing their location in lieu of either a Phase 

I evaluation or a Phase II evaluation. A qualified archaeologist shall create the map and identifying field 
markings to be employed to ensure the site(s) will not be disturbed by surface coal mining and reclamation 

operations. The map is to be submitted in duplicate in separate cover from the rest of the application and 
labeled Historic Properties Protection Map. The Department will hold the map as a confidential document. 

If a revision proposes a disturbance not previously identified, identify its location to any avoidance area. 

[1773.13(d)(3)]. 
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NIA 

2.4.4 Provide a plan for publicly owned park(s), or place(s) listed on the National Register of Historic 

Places, that may be adversely affected by the proposed operation describing the measures to be 

employed: [1780.31/1784.17] 

NIA 

To prevent adverse impacts caused by surface mining related activities including, but not limited 

to, loss or destruction of historic properties; or 

If valid existing rights exist or joint agency approval is to be obtained under 62 Ill. Adm. Code 

1761.1 ?(d), to minimize adverse impacts. If valid existing rights are to be claimed, complete 

Sections 2.5 or 2.6 of this application, whichever is applicable. 

2.5 Valid Existing Rights (VER) Good Faith/All Permits Standard. ]1761.16(b)(2)] NIA 

The applicant must provide a property rights demonstration under 62 Ill. Adm. Code 1761 .5(a) if the applicant's 

request for VER is based upon the good faith/all permits standard in Section 1761.S(b )(I). This demonstration must 

include the following items: [1761.16(b)] 

2.5.1 A legal description of the land to which the request pertains. 

2.5.2 Complete documentation of the character and extent of the current interests in the surface and 

mineral estates of the land to which the request pertains. 

2.5.3 A complete chain of title for the surface and mineral estates of the land to which the request pertains. 

2.5.4 A description of the nature and effect of each title instrument that fonns the basis for the request, 

including any provision pertaining to the type of method of mining or mining-related surface disturbances 

and facilities. 

2.5.5 A description of the type and extent of surface coal mining operations that the applicant or permittee 

claims the right to conduct, including the method of mining and mining-related surface activities and 

facilities, and an explanation of how those operations would be consistent with State property law. 

2.5.6 Complete documentation of the nature and ownership, as of the date that the land came under the 

protection of 62 Ill. Adm. Code 1761.11, of all property rights for the surface and mineral estates of the 

land to which the request pertains. 
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2.5.7 Names and addresses of the current owners of the surface and mineral estates of the land to which 
the request pertains. 

2.5.8 If the coal interests have been severed from other property interests, documentation that the owners 
of other property interests in the land to which the request pertains have been notified and provided a 
minimum of 14 days to comment on the validity of the applicant or permittee's property rights claims. 

2.5.9 Provide any comments received in response to the notification provided under Part 2.5.8. above. 

2.5.10 Approval and issuance dates and identification numbers for any permits, licenses, and 
authorizations that the applicant, permittee or a predecessor in interest obtained before the land came under 
the protection of 62 Ill. Adm. Code 1761.11. 

2.5.11 Application dates and identification numbers for any permits, licenses, and authorizations for which 
the applicant, permittee or a predecessor in interest submitted an application before the land came under the 
protection of 62 Ill. Adm. Code 1761.11. 

2.5.12 An explanation of any other good faith effort that the applicant, permittee or a predecessor in 
interest made to obtain the necessary permits, licenses, and authorizations as of the date that the land came 
under the protection of 62 Ill. Adm. Code 1761.11. 

2.6 Valid Existing Rights (VER) Needed for and Adjacent Standard. [1761.16(b)(3)] N/A 

The applicant must provide a property rights demonstration under 62 Ill. Adm. Code 1761.5(a) if the applicant's 
request for VER is based upon the needs for and adjacent standard in Section l 761.5(b )(! ). This demonstration must 
include the following items: [1761.16(b)] 

2.6.1 A legal description of the land to which the request pertains. 

2.6.2 Complete documentation of the character and extent of the current interests in the surface and 
mineral estates of the land to which the request pertains. 

2.6.3 A complete chain oftitle for the surface and mineral estates of the land to which the request pertains. 
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2.6.4 A description of the nature and effect of each title instrument that forms the basis for the request, 
including any provision pertaining to the type of method of mining or mining-related surface disturbances 

and facilities. 

2.6.5 A description of the type and extent of surface coal mining operations that the applicant or permittee 
claims the right to conduct, including the method of mining and mining-related surface aclivilies and 
facilities, and an explanation of how those operations would be consistent with State property law. 

2.6.6 Complete documentation of the nature and ownership, as of the date that the land came under the 
protection of 62 Ill. Adm. Code 1761.11, of all property rights for the surface and mineral estates of the 
land to which the request pertains. 

2.6.7 Names and addresses of the current owners of the surface and mineral estates of the land to which 

the request pertains. 

2.6.8 If the coal interests have been severed from other property interests, documentation that the owners 
of other property interests in the land to which the request pertains have been notified and provided a 
minimum of 14 days to comment on the validity of the applicant or permittee's property rights claims. 

2.6.9 Provide any comments received in response to the notification provided under Part 2.6.8 above. 

2.6.10 Explain how and why the land is needed for and immediately adjacent to the operation upon which 
the request is based. This explanation shall include a demonstration that prohibiting expansion of the 
operation onto that land would unfairly impact the viability of the operation as originally planned before 
the land came under the protection of 62 Ill. Adm. Code 1761.11. 

2.7 Valid Existing Rights (VER) Standards for Mine Roads. [1761.16(b)(4)] NIA 

If the request relies upon one of the standards for roads in 62 Ill. Adm. Code 1761.5(c)(l) through (c)(4), 
satisfactory documentation of one or more of the following must be submitted showing that: [1761.S(c)] 

2.7.1 The road existed when the land upon which it is located came under the protection of 62 Ill. Adm. 
Code 1761.11, and the applicant has a legal right to use the road for surface coal mining operations. 
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( 

2.7.2 A properly recorded right of way or easement for a road in that location existed when the land came 

under the protection of 62 III. Adm. Code 1761.11, and, under the document creating the right-of-way or 
easement, and under any subsequent conveyances, the applicant has a legal right to use or construct a road 

across that right of way or easement to conduct surface coal mining operations. 

2. 7.3 A valid permit for use or construction of a road in that location for surface coal mining operations 

existed when the land came under the protection of 62 Ill. Adm. Code 1761 .11. 

2.7.4 Valid existing rights exist under 62 III. Adm. Code 1761.S(a) and (b). 

11 I P a g e P a r t 2 
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Land Owner: 

DISTURB LAND 

CATEGORY CAPABILITY 

Prime 

Mining Neg. Del. 

Area High Cap. 

Limited Capability 

Subtotal 

Prime 

Unaffected Neg. Del. 

(Optional) High Cap. 

Limited Capability 

Subtotal 

Prime 

Total Neg. Det. 

Area High Cap. 

Limited Capability 

Subtota l 

David M. & Kare11 Y. Mandrel 

Cropland Pasture Forest 

n 
Table 2.1.1 

Pre-Mining Land Use Capability 

PRE-MINE LAND USE ACREAGE 
Wildlife- Wildlife- Wildlife- Residential Industrial/ 

Wildlife -Herb Woody Wetland Water Commercial 

3.30 

3.30 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 000 

I.IO 

1 10 0.00 0.00 (I.OU 0.00 0.00 0.00 ()()() 0 .00 

4.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4.40 0 .00 0 .00 0.1)0 0.00 000 0.00 0.00 0 .00 

NOTE: All a«:1:cagc numbers mu st be r<'portcd to the t<'nth of an acre (xx.xx) 

() 

Undeveloped Developed Recreation Subtotal 

Water Public Cemetery 

Resources Roads 

J.30 

000 

0.00 
()1)1) 

0.00 0 .00 (1.00 0 .00 0 .00 .uo 
1.10 

000 

0 .00 

O.tlO 

0.00 0.00 0.00 0 .00 0.00 1 10 

0 .00 0.00 0.00 0.00 0.00 4.40 

0 .00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0 .00 0 .00 0 .00 0.00 0.00 4.40 
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Land Owner: Williamson Energy, LLC 

DISTURB LAND Cropland Pasture Forest 

CATEGORY CAPABILITY 

Prime 

Mining Neg . Del. 

Area High Cap. 
Limited Capabi lity 

Subtotal 0.00 0 00 0.00 

Prime 

Unaffected Neg. Del. 

(Optional) High Cap. 

Limited Capability 

Subtotal 0 .00 0 .00 0.00 

Prime 0.00 0 .00 0 .00 

Total Neg. Del. 0.00 0 .00 0.00 

Area High Cap. 0.00 0 .00 0.00 

Limited Capability 0.00 0 .00 0.00 

Subtotal 000 0.00 0.00 

n 
Table 2.1.1 

Pre-Mining Land Use Capability 

PRE-MINE LAND USE ACREAGE 

Wildlife - Wild life- Wild life- Residential Industrial/ 

Wildl ife -Herb Woody Wetland Water Commercial 

0.06 

0.67 0.28 

0 .67 0 00 0 .00 0 .00 0 .. ,4 0 00 

0.00 0 00 0 .00 0.00 ()()() 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.06 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.67 0.00 0.00 0.00 0.28 0.00 

0.67 0.00 0.00 0.00 0.34 000 

NOTE: All acreage numbc-rs must be r<'portl'd to the tenth of an acre (xx.xx) 

() 

Undeveloped Developed Recreation Subtotal 

Water Public Cemetery 

Resources Roads 

0.00 
0 .0(> 

0 .00 
0 .95 

0.00 0.00 0.00 0.00 0.00 101 

0 .00 

000 

0.00 

0 .00 

0.00 o.uo 0 .00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.06 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.95 

0.00 0.00 0.00 0.00 0.00 1.01 
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Land Owner: Ameren JIU11ois Company 

DISTURB LAND Cropland Pasture Forest 

CATEGORY CAPABILITY 

Prime 
Mining Neg. Del. 

Area High Cap. 

Limited Capability 

Subtotal 0.00 0.00 0.00 

Prime 

Unaffected Neg. Det. 

(Optional) 1-ligh Cap. 

Limited Capabil ity 

Subtotal ()()() 0.00 0.00 

Prime 0.00 0.00 0.00 

Total Neg . Det. 0.00 0.00 0.00 

Area High Cap. 0.00 0.00 0 .00 

Limited Capability 0.00 0.00 0 .00 

Subtotal (1.00 0.00 0.00 

0 

Table 2.1.1 
Pre-Mining Land Use Capability 

PRE-MINE LAND USE ACREAGE 
Wildlife- Wildlife- Wildlife - Residential Industrial/ 

Wildlife -Herb Woody Wetland Water Commercial 

0. 12 

0.12 000 0.00 000 000 0.00 

(l.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0 .00 0 .00 0 .00 0 .00 

0.00 0.00 0.00 0 .00 0 .00 0.00 

0.00 0.00 0.00 0.00 0 .00 0.00 

0.12 0.00 0 .00 0 .00 0.00 0.00 

0.12 0.00 0.00 0.00 0.00 000 

NOTE : All acrl'agc numbl'rs must be rl'portcd to thl' tenth of an acre (xx.xx) 

I) 

Unde veloped Developed Recreation Subtotal 
Water Public Cemetery 

Resources Roads 

0.00 
0.00 

0.00 
0.12 

0.00 0.00 (l.00 0.00 0.00 0 .12 

0.00 
000 

o.oo 
0.00 

0.00 0.00 (l.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.12 

0.00 0.00 0.00 000 0.00 0.12 
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Land Owner: Joyce L King 

DISTURB LAND Cropland Pasture Forest 

CATEGORY CAPABILITY 

Prime 

Mining Neg. Det. 

Area High C ap. 

Limited Capability 

Subtotal 0.00 0.00 0.00 

Prime 

UnafTected Neg. Det. 

(Optional) High Cap. 

Limited Capability 

Subtotal 0.00 0.0() 0 .00 

Prime 0.00 0.00 0 .00 

Total Neg. De t. 0.00 0.00 0.00 

Area High Cap. 0.00 0.00 0.00 

Limited Capability 0.00 0.00 0.00 

Subtotal (l.00 0.00 000 

n 

Table 2.1.1 
Pre-Mining Land Use Capability 

Revised 1/9/'.!0 I 9 

PRE-MINE LAND USE ACREAGE 
Wildlife- Wildlife- Wildlife- Residential Industrial/ 

Wildlife -Herb Woody Wetland Water Commercial 

1.00 

1.08 

2.08 000 0.00 0.00 0.00 000 

0.00 0.(1() 0.00 0.00 000 0.00 

0.00 0 .00 0.00 0 .00 0.00 0.00 

1.00 0.00 0.00 0.00 0.00 0.00 

0 .00 0 .00 0.00 0.00 0.00 0.00 

1.08 0.00 0.00 0.00 0.00 0.00 

2.08 0.00 0.00 0.00 0.00 0.00 

NOTE: All aneagc numbers must be 1·eportcd to the tenth of an acre (xx.xx) 

r") 

Undeveloped Developed Recreation Subtotal 

Water Public Cemetery 

Resources Roads 

0.00 

I 00 

0.00 
I .Oil 

0.00 0.00 0.00 0.00 0.00 2.08 

0.00 

000 

0.00 

0.00 

0.00 0.00 0.00 000 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0 .00 I 01) 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 1.08 

0.00 0.00 O.Oll 000 0.00 2.08 
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Land Owner: Robert Wayne Wilkas 

DISTURB LAND Cropland Pasture Forest 

CATEGORY CAPABILITY 

Prime 

Mining Neg. Det. 

Area High Cap. 

Limited Capability 

Subtotal 0 .00 0 .00 0 .00 

Prime 

Unaffected Neg. Del. 

(Optional) High Cap. 

Limited Capabili ty 

Subtotal 0.00 0.00 0.00 

Prime 0.00 0 .00 0.00 

Total Neg. Det. 0.00 0 .00 0.00 

Area High Cap. 0.00 0.00 0.00 

Limited Capability 0 .00 0 .00 0.00 

Subtotal 0 .00 0.00 0.00 

n 

Table 2.1.1 
Pre-Mining Land Use Capability 

Revised 1/9/20 19 

PRE-MINE LAND USE ACREAGE 

Wildlife- Wildli fe - Wildli fe - Residential Industrial/ 

Wildlife -Herb Woody Wetland Water Commercial 

1.27 

0.04 

I .JI 0.00 0.00 0.00 0.00 00(1 

(LOO 0.()0 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

1.27 0.00 0.00 0.00 0.00 0.00 

0.04 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

1.31 000 0.00 0.00 0.00 0.00 

NOTE: All acreage numbers must be reported to the tenth of an acre (xx.xx) 

') 

Undeveloped Developed Recreation Subtotal 
Water Public Cemetery 

Resources Roads 

0.00 

L:!7 
0 .04 
0.()1) 

0.00 0.00 0.00 0.00 0.00 l..l 1 

0.00 

0.00 

0.0() 

0.0() 

0.00 0.00 ()()() 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 1.27 

0.00 0.00 0.00 0.00 0.00 0.04 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0 .00 lJl 
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Land Owner: New River Royalty, LLC 

DISTURB LAND Cropland Pasture Forest 

CATEGORY CAPABILITY 

Prime 3.96 

Mining Neg. Del. 

Area High Cap. 0.06 

Limited Capability 2 .50 

Subtotal 6.52 0.00 0.00 

Prin1e 

Unaffected Neg. Det. 

(Optional) High Cap. 

Limited Capability 

Subtotal 0 ()() 0.00 0.00 

Prime 3.96 0.00 0.00 

Total Neg. Det. 0.00 0.00 0.00 

Area High Cap. 0.06 0.00 0.00 

Limited Capability 2.50 0.00 0.00 

Subtotal 6.52 0.00 0.00 

n 

Table 2.1.1 
Pre-Mining Land Use Capability 

Revised I /9/20 I 9 

PRE-MINE LAND USE ACREAGE 
Wildlife- Wildlife- Wildli fe- Residential Industrial/ 

Wildlife -Herb Woody Wetland Water Commercial 

0.2 1 0.70 

0.28 0.33 0.05 

0.49 t 03 0.00 0.00 0.00 0 05 

(l.00 0.00 0.00 000 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0 .00 

0.21 0.70 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.28 0.33 0.00 0.00 0.00 0.05 

0.49 I.OJ 0.00 0.00 0.00 0.05 

NOTE: All acreage numbers must be reported to the tenth of an ane (xx.xx) 

I') 

Undeveloped Developed Recreation Subtotal 

Water Public Cemetery 

Resources Roads 

3 96 
0.91 

0.06 
3. 16 

0.00 0 .00 0.00 000 0.00 8.09 

0.00 

000 

0.00 

0.00 

0.00 0.00 (l.00 000 0.00 0.00 

0 .00 0.00 0.00 0.00 0.00 3.% 

0.00 0.00 0.00 0.00 0.00 0.91 

0.00 0.00 0.00 0.00 0.00 0.06 

0.00 0.00 0.00 0.00 0.00 J.16 

0.00 0.00 ().()0 0.00 0.00 8.09 
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DISTURB LAND Cropland 

CATEGORY CAPABILITY 

Prime 7.26 

M ining Neg. Det. 

Area High Cap. 0.06 

Limited Capability 2.50 

Subtotal 9.82 

Prime 1.10 

Unaffected Neg. Dct. 

(Optional) High Cap. 

Limited Capability 

Subto tal 1.10 

Prime 8.36 

Total Neg. Det. 

Area High Cap. 0.06 

Limited Capabil ity 2.50 

Subtota l 10.92 

n 

Table 2.1.1 - Grand Total 
Pre-Mining Land Use Capability Summary 

NOTE: This table 11111st reflect the summary of all i111/iliid11a/ Pre-111i11i11g La111/ Use Capabili(I' wbles 
Revised 1/9/20 19 

PRE-MINE LAND USE ACREAGE 
Pasture Forest Wildlife - Wild life - Wildlife- Residential Industrial/ Undeveloped Developed 

Wildlife -Herb Woody Wetland Water Commercial Wa1er 

Resources 

2.48 0.70 0.06 
- . -- -

0.04 

2.1 5 0.33 0.28 0.05 

0.00 0.00 4.67 1.03 000 0.0() 0.34 O 05 000 0 .00 

-
000 000 0.00 0.00 0.00 0 .00 0.00 0 .00 0 .00 0 .00 

2.48 0.70 0.06 

O.D4 
2.15 0.33 0.28 0 .05 

0.00 0 .00 4.6~ 1.0.1 0 .00 0.00 0 .34 0.05 0.00 0.00 

NOTE: All acreage numbers must he reported to the tenth of an acn• (xx.x-x) 

() 

Recreation Subtotal 

Public Cemetery 

Roads 

7.26 

:U4 

0.10 

5.31 

0.00 000 0.00 15.91 

1 10 

0.00 

0.00 
---

0.00 

0 .00 0.00 0.00 1.10 

8.36 

U4 

0 .10 

5.31 

0.00 0.00 (l.{)() 17.<JI 
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TABLE2.l.3 
Previous Mining Activity - Surface Permit Areas 

TYPE OF MINING MATERIAL MINED METHOD OF UNDERGROUND MINING NAME OF COAL STATUS OF MINING 
NAME OF MINE SEAM MINED 

(Surface/Underground) (Coat/Other) (Room and Pillar/Lon •wall) (Active/Inactive/Abandoned) 

M-Clll.'is #1 Mine Underground Coal Longwall 116 Active 

---- - - ---- ------- -- I-
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SURFACE OWNER 

Soil Map 

Symbol 

r\ 
\ 

Table 2.2.9 
Soils Information Chart 

Revised 1/9/2019 

SOIL IDENTIFICATION 
MINING OR DISTURBANCE AREA UNAFFECTED (OPTIONAL) 

Prime Soils Non Prime Soils Prime Soils Non Prime Soils 

High Limited Prime High Limited Soil 

Name 

Slope 

1%1 
! Capability Productivity 

' Class Index 

Prime 

Farmland ! 

Neg Dct 

PFL Capability i Capability I Farmland 

Neg Det 

PFL Capability Capability 

(optimum)* I acres I I acres I I acres I !acres] ]acres] ]acres I !acres] !acres] 

TOTALS 

]acres I 

David M. & Karen Y Mandrel l3382A \Belkna_p_ 0 to 2 3w 117 3.30j 1.10 4.40 
0.00 

!Williamson Energy, LLC 10D /lumfield 10 to 18 6e 56 0.95 0.95 

3382A !Belknap Oto 2 3w 11 7 0.06 0.1)6 

0.00 

!Ameren Illinois Company 10D jPlumfield 10 to 18 6e 56 0. 12 0.12 

0.001 

!Joyce L King 10D jPlumfield i IO to 18 I 6e I 56 I ) I I I.OSI I I T I I.OR I 114B \Ava ! 2 to 5 j 2e : 93 I ! 1.001 ! I : I I 1.001 . . . , , , 0.00 

Robert Wayne Wilkas_ 13B2 lBiuford 2 to 5 2e 96 0.52 0.52 

14B \Ava 2 to 5 2e 93 0.75 () 751 

14C2 )Ava 5 to 10 3e 74 0.04 ll.041 
o.oo. 

New River Royalty, LLC IOC \Plumfield i 5 to 10 i 4e 70 I l I i 3.161 l I l I 3.16 

13B2 Bluford 2 to 5 2e 96 j 0.02 j j 0.02 

14B Ava 2 to 5 2e 93 0.66! 0.05 l l l 0.71 

14C3 :Ava \ 5 to 10 i 3e 74 I i I 0.06 : I i I I O 06 

337A !Creal Oto 2 2w 110 0.34 I I I I 0.34 

'3382A !Belknap Oto2 3w 117 2.96 0.84 I I I 3.ROI 
0.00 
0.1)0 

0.00 

oool 
o.ooi 
t)(J() i 

TOTALS: 7.26\ 3.24 0.10 S.:11 1.10 0.00 o.oo: 0.00 17.01 

* Bulletin 811 (adjusted for slope and erosion) 

lnfonnation required under 1785.17, 1823, 1779.2 1 and/or 1783.21 

NOTE: AUacxcagt' numhl'rs must I)(' rt'portt'd to the tenth of an acre (xx.xx) 

r') 
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Owner/Structure ID/ 
Area/Feature 

Kraatz Road 

Crawford Road 
Crawford Road 

Locust Grove Road 

Willaimson Energy, LLC owned 

Willaimson Energy, LLC owned 

Compass West, Inc. 

- - ------ - --- - -

-

TABLE2.3 
Areas Prohibiting or Limiting Mining Operations 

Refer to the index below for a list of areaslfeamres to be identified 

Address/Location Type of Structures 
Reason for !\'lining (dwelling owner 

l\laplD 
waiver/ cemetery relocation) 

l~Ollll 01<:ew:r .:,mu1 .>Ill:• .:,ue 

development located 10 minimize to 

NW/4, NE/4, Section 2, TBS, R4E Road Road 
!,minimize disturbance to fann fields anc 
wooded areas 
Nortn B1ccocr Snau Site• Site 
development located to minimize to 
minimize disturbance to fann fields anc 

NW/4, NE/4, Section 2, T8S, R4E Road Road wooded areas 

NE/4, NW/4, Section 2, TSS, R4E Road Road Waterline crosses roadway at 45 
SW/4, SW/4, Section 3 and NW/4, 
NW/4, Section IO, and NE/4, NE/4, Waterline crosses roadway at 90 and 

Section 9, all ofT8S, R4E Road Road parallels roadway 

NW/4, SW/4, Sect 8, T6S, RSE Dwelling Dwelling Waiver 

NE/4, NW/4, Sec1ion2, T8S, R4E Dwelling Dwelling Waiver 

SE/4, SW/4, Section 35, T7S, R4E Dwelling Dwelling No Disturbance proposed within 300' 

---~ -- . -- -

--- ----

Areas/Features Prohibiting or Limiting Mining Operations [62 Ill Adm. Code 1761.11] 

Buffer Distance 

Lands within boundaries of the National Park System, National Wildlife Refuge System, the National System of Trails, the National Wilderness Preservation 
System, the Wild and Scenic Rivers System, and National Recreation Areas, etc 

Lands within the boundaries of any national forest. 

Areas on or within 1,000 feet of Publicly Owned Parks or any places included in the National Register of Historic Places. 

Areas within 100' horizontally of right of way line of Public Road. 

Areas within 300 feet measured horizontally from an Occupied Dwelling 

Areas within 300 feet measured horizontally from Public Building (e.g School, church, community/institutional building etc.) 

Areas within 100 feet horizontally ofa Cemetery. 

JO 

10 

JO 

10 

35 
95 

JOO 
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Preface 

Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers . 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment. 

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soi l 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations. 

Although soil survey information can be used for general farm, local , and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/ 
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https:1/offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http:l/www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/? 
cid=nrcs142p2_053951). 

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations. 

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey. 

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national orig in, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 

2 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer. 

3 
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Soil Map 

The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit. 

5 



R
06352

37° s1•s3· N 

37° S0'49~N 

~ ;; 

I 

§ 

! 

I 

§ 

t 

~ ;; 

~ 
;; 

3: 
~ 
'ii 
~ 

344700 

3: 
~ 
'ii 
~ N 

A 
0 

Custom Soil Resource Report 
Soil Map 

345CXXl 345'.n) 3459'.X) 3459'.X) 346200 

345CXXl 345'.n) 34500:J 3459:xJ 346200 

Map Scale: 1:14,00'.l f printed on A landscape (11" x 8.5") sheet 

----====--------=========Meters 
0 ;m 400 !Ill 1.m 
- ---====--- ---- -=======feet 0 fJXJ 1000 200) :nXJ 
Map projection: Web Mercator Comer ooordinates: WGS84 Edge tics: lJTM Zone 16N WGS84 

6 

-~ 

3'16600 

3'16600 

3460CO 347100 347400 

3460CO 347100 347400 

347700 

; 37"51'53" N 

§ 
en ;; 

I 

~ 
en 
;; 

§ 
en 
;; 

I 

~"!!'.•~•~\r i 

347700 

3: 
\', 
~ 

~ 

r-,._. 
J 

370 50' 49" N 



R
06353

,.,.--" 

Custom Soil Resource Report 

MAP LEGEND 
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MAP INFORMATION 

The soil surveys that comprise your AOI were mapped at 
1:12,000. 

Please rely on the bar scale on each map sheet for map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required. 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below. 

Soil Survey Area: Franklin County, Illinois 
Survey Area Data: Version 12, Sep 12, 2018 

Soil Survey Area: Williamson County, Illinois 
Survey Area Data: Version 13, Sep 12, 2018 

Your area of interest (AOI) includes more than one soil survey 
area. These survey areas may have been mapped at different 
scales, with a different land use in mind, at different times, or at 
different levels of detail. This may result in map unit symbols, soil 
properties, and interpretations that do not completely agree 
across soil survey area boundaries. 

Soil map units are labeled (as space allows) for map scales 
1 :50,000 or larger. 

Date(s) aerial images were photographed: Feb 11, 2012-Mar 
14,2017 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND 

r--~, 

MAP INFORMATION 

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident. 
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Map Unit Legend 

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI 

3382A Belknap silt loam, O to 2 percent 0.0 
slopes, frequently flooded 

Subtotals for Soil Survey Area 0.0 

Totals for Area of Interest 17.0 
.. -

-

Map Unit Symbol Map Unit Name Acres inAOI Percent of ADI 

10C Plumfield silty clay loam, 5 to 10 3.2 
percent slopes 

10D Plumfield silty clay loam, 10 to 2.1 
18 percent slopes 

1382 Bluford silt loam, 2 to 5 percent 0.5 
slopes, eroded 

148 Ava silt loam, 2 to 5 percent 2.5 
slopes 

14C2 Ava silt loam, 5 to 10 percent 0.0 
slopes, eroded 

-- -·· 
14C3 Ava silty clay loam, 5 to 10 0.1 

percent slopes, severely 
eroded 

337A Creal silt loam, o to 2 percent 0.3 
slopes 

3382A Belknap silt loam, Oto 2 percent 8.3 
slopes, frequently flooded 

Subtotals for Soil Survey Area 17.0 
. 

Totals for Area of Interest 17.0 

Map Unit Descriptions 

The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit. 

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
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up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils. 

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape. 

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas. 

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities. 

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series. 

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups. 

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example. 

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example. 

10 
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An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example. 

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example. 

11 
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Franklin County, Illinois 

3382A-Belknap silt loam, 0 to 2 percent slopes, frequently flooded 

Map Unit Setting 
National map unit symbol: 2tbrv 
Elevation: 330 to 490 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 200 days 
Farmland classification: Prime farmland if drained and either protected from flooding 

or not frequently flooded during the growing season 

Map Unit Composition 
Belknap, frequently flooded, and similar soils: 90 percent 
Minor components: 10 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Belknap, Frequently Flooded 

Setting 
Landform: Flood plains 
Landform position (three-dimensional): Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Silty alluvium 

Typical profile 
Ap - 0 to 7 inches: silt loam 
Bw - 7 to 59 inches: silt loam 
Bg - 59 to 79 inches: silt loam 

Properties and qualities 
Slope: 0 to 2 percent 
Depth to restrictive feature: More than 80 inches 
Natural drainage class: Somewhat poorly drained 
Runoff class: Very low 
Capacity of the most limiting fayer to transmit water (Ksat): Moderately high to 

high (0.20 to 2.00 in/hr) 
Depth to water table: About 6 to 24 inches 
Frequency of flooding: Frequent 
Frequency of ponding: None 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm) 
Available water storage in profile: Very high (about 12.7 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 3w 
Hydro/ogic Soil Group: BID 
Hydric soil rating: No 

Minor Components 

Bonnie, frequently flooded 
Percent of map unit: 5 percent 

12 
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Landform: Flood plains 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Tall 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: Yes 

Piopolis, frequently flooded 
Percent of map unit: 5 percent 
Landform: Flood plains 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Tall 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: Yes 

13 
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Williamson County, Illinois 

10C-Plumfield silty clay loam, 5 to 10 percent slopes 

Map Unit Setting 
National map unit symbol: 2wk1 I 
Elevation: 330 to 820 feet 
Mean annual precipitation: 38 to 46 inches 
Mean annual air temperature: 54 to 58 degrees F 
Frost-free period: 180 to 195 days 
Farmland classification: Farmland of statewide importance 

Map Unit Composition 
Plumfield and similar soils: 90 percent 
Minor components: 10 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Plumfield 

Setting 
Landform: Ground moraines 
Landform position (two-dimensional): Shoulder, backslope 
Landform position (three-dimensional): Side slope, head slope 
Down-slope shape: Convex 
Across-slope shape: Linear 
Parent material: Loess over mixed loess and drift over till 

Typical profile 
Ap - 0 to 5 inches: silty clay loam 
2Btx1 - 5 to 12 inches: silty clay loam 
2Btx2 - 12 to 36 inches: silt loam 
3B tgb - 36 to 70 inches: silty clay loam 

Properties and qualities 
Slope: 5 to 10 percent 
Depth to restrictive feature: 5 to 20 inches to fragipan 
Natural drainage class: Moderately well drained 
Runoff class: Very high 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 

to 0.06 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm) 
Sodium adsorption ratio, maximum in profile: 5.0 
Available water storage in profile: Very low (about 1.8 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 4e 
Hydrologic Soil Group: D 
Hydric soil rating: No 
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Minor Components 

Passport, eroded 
Percent of map unit: 4 percent 
Landform: Hillslopes 
Landform position (two-dimensional): Backslope, shoulder 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Linear 
Hydric soil rating: No 

Belknap, occasionally flooded 
Percent of map unit: 4 percent 
Landform: Flood plains 
Landform position (three-dimensional): Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: No 

Bluford 
Percent of map unit: 2 percent 
Landform: Ground moraines 
Landform position (two-dimensional): Summit, shoulder 
Landform position (three-dimensional): Rise 
Down-slope shape: Convex 
Across-slope shape: Convex 
Hydric soil rating: No 

1 OD-Plumfield silty clay loam, 1 Oto 18 percent slopes 

Map Unit Setting 
National map unit symbol: 2wk1 m 
Elevation: 330 to 820 feet 
Mean annual precipitation: 38 to 46 inches 
Mean annual air temperature: 54 to 58 degrees F 
Frost-free period: 180 to 195 days 
Farmland classification: Not prime farmland 

Map Unit Composition 
Plumfield and similar soils: 90 percent 
Minor components: 10 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Plumfield 

Setting 
Landform: Ground moraines 
Landform position (two-dimensional): Shoulder, backslope 
Landform position (three-dimensional): Head slope, side slope 
Down-slope shape: Convex 
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Across-slope shape: Linear 
Parent material: Loess over mixed loess and drift over till 

Typical profile 
Ap - 0 to 5 inches: silty clay loam 
2Btx 1 - 5 to 12 inches: silty clay loam 
2Btx2 - 12 to 36 inches: silt loam 
3Btgb - 36 to 70 inches: silty clay loam 

Properties and qualities 
Slope: 10 to 18 percent 
Depth to restrictive feature: 5 to 20 inches to fragipan 
Natural drainage class: Moderately well drained 
Runoff class: Very high 
Capacity of the most limiting layer to transmit water (Ksat]: Moderately low (0.02 

to 0.06 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm) 
Sodium adsorption ratio, maximum in profile: 5.0 
Available water storage in profile: Very low (about 1.8 inches) 

Interpretive groups 
Land capability classification (irrigated]: None specified 
Land capability classification (nonirrigated]: 6e 
Hydro/ogic Soil Group: D 
Hydric soil rating: No 

Minor Components 

Belknap, occasionally flooded 
Percent of map unit: 5 percent 
Landform: Flood plains 
Landfonn position (three-dimensional]: Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: No 

Bluford 
Percent of map unit: 5 percent 
Landform: Ground moraines 
Landform position (two-dimensional]: Summit, shoulder 
Landform position (three-dimensional]: Rise 
Down-slope shape: Convex 
Across-slope shape: Convex 
Hydric soil rating: No 
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1382-Bluford silt loam, 2 to 5 percent slopes, eroded 

Map Unit Setting 
National map unit symbol: 2t95f 
Elevation: 360 to 840 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 53 to 58 degrees F 
Frost-free period: 175 to 195 days 
Farmland classification: All areas are prime farmland 

Map Unit Composition 
Bluford and similar soils: 90 percent 
Minor components: 10 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Bluford 

Setting 
Landform: Ground moraines 
Landform position (two-dimensional): Shoulder, backslope 
Landform position (three-dimensional): Rise 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Loess over mixed loess and drift 

Typical profile 
Ap - 0 to 6 inches: silt loam 
E - 6 to 9 inches: silt loam 
Btg - 9 to 32 inches: silty clay 
2Btgx - 32 to 47 inches: silty clay loam 
2Btg - 47 to 60 inches: silty clay loam 

Properties and qualities 
Slope: 2 to 5 percent 
Depth to restrictive feature: 5 to 20 inches to abrupt textural change; 19 to 45 

inches to fragipan 
Natural drainage class: Somewhat poorly drained 
Runoff class: Medium 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: About 6 to 24 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm) 
Sodium adsorption ratio, maximum in profile: 13.0 
Available water storage in profile: Very low (about 2.0 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
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Land capability classification (nonirrigated): 2e 
Hydrologic Soil Group: CID 
Hydric soil rating: No 

Minor Components 

Ava 
Percent of map unit: 5 percent 
Landform: Ridges 
Landform position (two-dimensional): Shoulder, summit 
Landform position (three-dimensional): lnterfluve 
Down-slope shape: Convex 
Across-slope shape: Convex 
Hydric soil rating: No 

Wynoose 
Percent of map unit: 5 percent 
Landform: Ground moraines 
Landform position (two-dimensional): Summit 
Landform position (three-dimensional): Tall 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: Yes 

14B-Ava silt loam, 2 to 5 percent slopes 

Map Unit Setting 
National map unit symbol: 2t95h 
Elevation: 360 to 840 feet 
Mean annual precipitation: 38 to 46 inches 
Mean annual air temperature: 54 to 58 degrees F 
Frost-free period: 180 to 195 days 
Farmland classification: All areas are prime farmland 

Map Unit Composition 
Ava and similar soils: 90 percent 
Minor components: 10 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Ava 

Setting 
Landform: Ridges 
Landform position (two-dimensional): Shoulder, summit 
Landform position (three-dimensional): lnterfluve 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Loess over mixed loess and drift over till 

Typical profile 
Ap - 0 to 6 inches: silt loam 
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E - 6 to 14 inches: silt loam 
Bt - 14 to 34 inches: silty clay loam 
2Btx - 34 to 50 inches: silty clay loam 
3Btb - 50 to 79 inches: loam 

Properties and qualities 
Slope: 2 to 5 percent 
Depth to restrictive feature: 25 to 40 inches to fragipan 
Natural drainage class: Moderately well drained 
Runoff class: Medium 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 

to 0.06 in/hr) 
Depth to water table: About 18 to 36 inches 
Frequency offloading: None 
Frequency of ponding: None 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm) 
Sodium adsorption ratio, maximum in profile: 5.0 
Available water storage in profile: Moderate (about 6.3 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 2e 
Hydrologic Soil Group: C 
Hydric soil rating: No 

Minor Components 

Bluford 
Percent of map unit: 10 percent 
Landform: Ground moraines 
Landform position (two-dimensional): Summit 
Landform position (three-dimensional): Rise 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: No 

14C2-Ava silt loam, 5 to 10 percent slopes, eroded 

Map Unit Setting 
National map unit symbol: 21951 
Elevation: 360 to 840 feet 
Mean annual precipitation: 38 to 46 inches 
Mean annual air temperature: 54 to 58 degrees F 
Frost-free period: 180 to 195 days 
Farmland classification: Farmland of statewide importance 

Map Unit Composition 
Ava, eroded, and similar soils: 90 percent 
Minor components: 10 percent 
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Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Ava, Eroded 

Setting 
Landform: Hillslopes, ridges 
Landform position (two-dimensional): Backslope, shoulder, summit 

Landform position (three-dimensional): Side slope, interfluve 

Down-slope shape: Convex 
Across-slope shape: Linear, convex 
Parent material: Loess over mixed loess and drift over till 

Typical profile 
Ap - 0 to 9 inches: silt loam 
Bl and E - 9 to 28 inches: silty clay loam 
Btx - 28 to 36 inches: silty clay loam 
28/x - 36 to 64 inches: silt loam 
38/b - 64 to 78 inches: silt loam 

Properties and qualities 
Slope: 5 to 10 percent 
Depth to restrictive feature: 25 to 40 inches to fragipan 

Natural drainage class: Moderately well drained 

Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low 

(0.01 to 0.06 in/hr) 
Depth to water table: About 18 to 36 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhoslcm) 
Sodium adsorption ratio, maximum in profile: 5.0 

Available water storage in profile: Low (about 5.2 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 

Land capability classification (nonirrigated): 3e 

Hydrologic Soil Group: C 
Hydric soil rating: No 

Minor Components 

Bluford, eroded 
Percent of map unit: 10 percent 
Landform: Ground moraines 
Landform position (two-dimensional): Shoulder, backslope 

Landform position (three-dimensional): Rise 
Down-slope shape: Convex 
Across-slope shape: Convex 
Hydric soil rating: No 
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14C3-Ava silty clay loam, 5 to 10 percent slopes, severely eroded 

Map Unit Setting 
National map unit symbol: 1 lm1 b 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 
Farmland classification: Farmland of statewide importance 

Map Unit Composition 
Ava, severely eroded, and similar soils: 90 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Ava, Severely Eroded 

Setting 
Landform: Till plains 
Landform position (two-dimensional): Backslope, shoulder 
Landform position (three-dimensional): Side slope 
Down-slope shape: Convex 
Across-slope shape: Linear 
Parent material: Peoria and roxana loess over glacial drift 

Typical profile 
H1 - a to 9 inches: silty clay loam 
H2 - 9 to 28 inches: silty clay loam 
H3 - 28 to 64 inches: silt loam 
H4 - 64 to 78 inches: silt loam 

Properties and qualities 
Slope: 5 to 10 percent 
Depth to restrictive feature: 25 to 40 inches to fragipan 
Natural drainage class: Moderately well drained 
Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low 

(0.01 to 0.06 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Sodium adsorption ratio, maximum in profile: 5.0 
Available water storage in profile: Low (about 4.9 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 3e 
Hydrologic Soil Group: C 
Hydric soil rating: No 
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337 A-Creal silt loam, 0 to 2 percent slopes 

Map Unit Setting 
National map unit symbol: 1 lm36 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 
Farmland classification: Prime farmland if drained 

Map Unit Composition 
Creal and similar soils: 90 percent 
Minor components: 5 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Creal 

Setting 
Landform: Fans 
Landform position (two-dimensional): Footslope 
Landform position (three-dimensional): Base slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Mixture of loess and local silty alluvium 

Typical profile 
H1 - 0 to 9 inches: silt loam 
H2 - 9 to 27 inches: silt loam 
H3 - 27 to 55 inches: silty clay loam 
H4 - 55 to 80 inches: silt loam 

Properties and qualities 
Slope: 0 to 2 percent 
Depth to restrictive feature: More than 80 inches 
Natural drainage class: Somewhat poorly drained 
Runoff class: Low 
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr) 
Depth to water table: About 12 to 36 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water storage in profile: High (about 11.7 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 2w 
Hydrologic Soil Group: C 
Hydric soil rating: No 
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Minor Components 

Racoon 
Percent of map unit: 5 percent 
Landform: Depressions 
Landform position (two-dimensional): Toeslope 
Down-slope shape: Concave 
Across-slope shape: Concave 
Hydric soil rating: Yes 

3382A-Belknap silt loam, 0 to 2 percent slopes, frequently flooded 

Map Unit Setting 
National map unit symbol: 2tbrv 
Elevation: 330 to 490 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 200 days 
Farmland classification: Prime farmland if drained and either protected from flooding 

or not frequently flooded during the growing season 

Map Unit Composition 
Belknap, frequently flooded, and similar soils: 90 percent 
Minor components: 10 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Belknap, Frequently Flooded 

Setting 
Landform: Flood plains 
Landform position (three-dimensional): Tall 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Silty alluvium 

Typical profile 
Ap - 0 to 7 inches: silt loam 
Bw - 7 to 59 inches: silt loam 
Bg - 59 to 79 inches: silt loam 

Properties and qualities 
Slope: 0 to 2 percent 
Depth to restrictive feature: More than 80 inches 
Natural drainage class: Somewhat poorly drained 
Runoff class: Very low 
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0,20 to 2.00 in/hr) 
Depth to water table: About 6 to 24 inches 
Frequency of flooding: Frequent 
Frequency of ponding: None 
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Custom Soil Resource Report 

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 
mmhos/cm) 

Available water storage in profile: Very high (about 12.7 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 3w 
Hydro!ogic Soil Group: B/D 
Hydric soil rating: No 

Minor Components 

Bonnie, frequently flooded 
Percent of map unit: 5 percent 
Landform: Flood plains 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Tall 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: Yes 

Piopolis, frequently flooded 
Percent of map unit: 5 percent 
Landform: Flood plains 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Tall 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: Yes 
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Soil Information for All Uses 

Suitabilities and Limitations for Use 

The Suitabilities and Limitations for Use section includes various soil interpretations 
displayed as thematic maps with a summary table for the soil map units in the 
selected area of interest. A single value or rating for each map unit is generated by 
aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each interpretation. 

Land Classifications 

Land Classifications are specified land use and management groupings that are 
assigned to soil areas because combinations of soil have similar behavior for 
specified practices. Most are based on soil properties and·other factors that directly 
influence the specific use of the soil. Example classifications include ecological site 
classification, farmland classification, irrigated and nonirrigated land capability 
classification, and hydric rating. 

Farmland Classification (North Bleeder Shaft) 

Farmland classification identifies map units as prime farmland, farmland of 
statewide importance, farmland of local importance, or unique farmland. It identifies 
the location and extent of the soils that are best suited to food, feed, fiber, forage, 
and oilseed crops. NRCS policy and procedures on prime and unique farmlands are 
published in the "Federal Register," Vol. 43, No. 21, January 31, 1978. 
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Custom Soil Resource Report 
Map-Farmland Classification (North Bleeder Shaft) 
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Custom Soil k.esource Report 

MAP LEGEND 
Area of Interest (AOI) D Prime farmland if - Prime farmland if - Prime farmland if irrigated Cl Prime farmland if 

D Area of Interest (AOI) subsoiled, completely protected from flooding or and reclaimed of excess irrigated and drained 
removing the root not frequently flooded salts and sodium 

□ Prime farmland if 
Soils inhibiting soil layer during the growing - Farmland of statewide irrigated and either 

Soil Rating Polygons D Prime farmland if irrigated season importance protected from flooding 

D Not prime farmland 
and the product of I (soil ~ ~ Prime farmland if irrigated - Farmland of local or not frequently flooded 
erodibility) x C (climale importance during the growing 

D All areas are prime factor) does not exceed "'V Prime farmland if drained season 
60 and either protected from - Farmland of unique 

farmland 
flooding or not frequently importance □ Prime farmland if 

D Prime farmland if drained D Prime farmland if irrigated 
flooded during the Not rated or not available 

subsoiled, completely 
and reclaimed of excess ,. ,. 

removing the root 

D Prime farmland if salts and sodium 
growing season 

inhibiting soil layer - Prime farmland if irrigated Soil Rating Points 
protected from flooding or 0 Farmland of statewide 

□ Prime farmland if 
not frequently flooded importance and drained • Not prime farmland 

irrigated and the product 
during the growing D Farmland of local 

,. # Prime farmland if irrigated 
□ All areas are prime of I (soil erodibility) x C 

season 
importance 

and either protected from 
farmland (climate factor) does not 

D Prime farmland if irrigated flooding or not frequently exceed 60 
CJ Farmland of unique flooded during the • Prime farmland if drained 

Ill Prime farmland if 
D Prime farmland if drained importance growing season 

and either protected from D Not rated or not available l!!I Prime farmland if · irrigated and reclaimed - ,, Prime farmland if protected from flooding or of excess salts and 
flooding or not frequently subsoiled, completely not frequently flooded sodium 
flooded during the Soil Rating Lines removing the rool during the growing Farmland of statewide growing season Not prime farmland inhibiting soil layer Ill - season importance 

D Prime farmland if irrigated 
All areas are prime - Prime farmland if irrigated 

□ Prime farmland if irrigated C Farmland of local and drained - and the product of I (soil 
farmland importance 

D Prime farmland if irrigated erodibil ity) x C (climate 
□ Prime farmland if drained 

and either protected from - Prime farmland if drained factor) does not exceed and either protected from II Farmland of unique 

flooding or not frequently 60 flooding or not frequently importance 

flooded during the flooded during the □ Not rated or not 
growing season growing season available 

Water Features 
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MAP INFORMATION 

Streams and Canals 

Transportation ..... 
,._, 

Rails 

Interstate Highways 

US Routes 

Major Roads 

local Roads 

Background 

Aerial Photography 

Custom Soil Resource Report 
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The soil surveys that comprise your AOI were mapped at 
1:12,000 . 

Please rely on the bar scale on each map sheet for map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required. 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below. 

Soil Survey Area: Franklin County, Illinois 
Survey Area Data: Version 12, Sep 12, 2018 

Soil Survey Area: Williamson County, Illinois 
Survey Area Data: Version 13, Sep 12, 2018 

Your area of interest (ADI) includes more than one soil survey 
area. These survey areas may have been mapped at different 
scales, with a different land use in mind, at different times, or at 
different levels of detail. This may result in map unit symbols, soil 
properties, and interpretations that do not completely agree 
across soil survey area boundaries. 

Soil map units are labeled (as space allows) for map scales 
1 :50,000 or larger. 

Date(s) aerial images were photographed: Feb 11, 2012-Mar 
14, 2017 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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Custom Soil Resource Report 

MAP INFORMATION 
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imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident. 
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Custom Soil Resource Report 

Table-Farmland Classification (North Bleeder Shaft) 

Map unit symbol 

3382A 

Map unit name 

Belknap silt loam, Oto 2 
percent slopes, 
frequently flooded 

Subtotals for Soil Survey Area 

Totals for Area of Interest 

Map unit symbol Map unit name 

10C Plumfield silty clay loam, 
5 to 1 O percent slopes 

-· --------- -

10D Plumfield silty clay loam, 
1 O to 18 percent 
slopes 

- - - ·-- ----- - ----------

1382 Bluford silt loam, 2 to 5 
percent slopes, eroded 

- ---------- ----- --------
148 Ava silt loam, 2 to 5 

percent slopes 

-

Rating 

Prime farmland if drained 
and either protected 
from flooding or not 
frequently flooded 
during the growing 
season 

Rating 

Farmland of statewide 
importance 

--------

Not prime farmland 

Acres in ADI 

Acres in AOI 

---- ---- ----- -

- - ------ -------

All areas are prime 
farmland 

-------- ----- -- -------- --
All areas are prime 

farmland 

0.0 

0.0 

17.0 

3.2 

-· 
2.1 

0.5 

~--

2.5 

----------- -- --------- ------ -------- ---· ,,_-, --------- ------

14C2 Ava silt loam, 5 to 1 o Farmland of statewide 0.0 
percent slopes, eroded importance 

- -- ---- ----. ·-·· ·-- ------ - -- ---------- -- - -------- --------

14C3 Ava silty clay loam, 5 to Farmland of statewide 0.1 
1 O percent slopes, importance 
severely eroded 

------ ------- ------ --- -- - ---------

337A Creal silt loam, a to 2 Prime farmland if drained 0.3 
percent slopes 

----- --- ----- -- ------ ---· ----- --------

3382A Belknap silt loam, Oto 2 Prime farmland if drained 8.3 
percent slopes, and either protected 
frequently flooded from flooding or not 

frequently flooded 
during the growing 
season 

Percent of AOI 

0.0% 

0.0% 

100.0% 

Percent of AOI 

18.6% 

------ - -------- -· 
12.2% 

-- -----

3.2% 

-- --- ---------· 

14.6% 

-· ------

0.0% 

----------- - -------

0.5% 

------------- ------

2.0% 

- -· -
48.8% 

----- --------- -------- ------- - . - ------- --- -- ------- -- ------- --- ---- -------- -- -------- ------- -----

Subtotals for Soil Survey Area 17.0 
- ---------- - --- -- -·--- ------ --------- - - . -- ----- --

Totals for Area of Interest 17.0 
---- - - - ---- ---- - ---- --- ---- --------- - -------- ------ -- -

Rating Options-Farmland Classification (North Bleeder Shaft) 

Aggregation Method: No Aggregation Necessary 

Tie-break Rule: Lower 

30 
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I PART 3: Mining Operations Plan 

3.1 General Description of Operations. 

3.1.1 Describe the type of operation (surface, underground or carbon recovery) and method of mining 
procedures (surface, room and pillar or longwall). [1780.ll(a)/1784.ll(a)] 

This !BR is requesting to install the following: a Bleeder site access (30 feet wide), one (1) 16.5 
foot concrete finished bleeder shaft (Hole A) (-500' deep), one (I) 16 inch steel lined turbine 
utility borehole (Hole B), one (I) 8.625 inch compressed air steel lined utility borehole (Hole C), 
three (3) 12.75 inch steel lined power drop/Jenchem utility boreholes (Holes D, E & F), one (I) 
24 inch pump drop steel lined utility borehole (Hole F), ( each borehole having a I 0'xl 0'x I' 
concrete pad and each -500' deep), a transfonner with a IO' x 8' x I' concrete pad, a 
compressor station, crib plant (Jenchem Plant) with associated facilities. 

The shaft will a large concrete pad poured irregularly shaft with a surface area of ~2430 square 
feet and a thickness of 4 feet. Two temporary drill pits (one ~20'x40'xl0' and one-
! 0'x20'x I 0) will be used during the development of the turbine and utility boreholes. The !BR 
drill site will be gravel with 8 inches of crusher run gravel (~2.07 acres). HDPE water (12") and 
power lines will be installed back connection into the existing shaft site along Locust Grove 
Road. A mobile crib plant will be used this site. All tanks with crib plant chemical will have 
temporary berm construct around each for spill prevention. 

Within the bleeder shaft !BR site Jenchem plant will be used to provide underground roof 
support, compress to provide underground air and various service boreholes for power and 
material drops in to the mine and water recovery from the mine. 
Installation of a 12" HPDE water line to return excess mine water back to !BR #11 where it will 
connect into and existing water line to return the water from underground back to the mine site. 
The pipeline will constructed with SDR 17 HDPE pipe or equivalent which has a pressure rating 
of 125 psi Pipe are constructed by fusing joints whenever possible. Operation of vertical turbine 
pumps is managed through a PLC system that turns pumps on and off and monitors their 
operation. The pipelines are inspected once per month to check for leaks and other conditions 
that require maintenance. If leaks are detected, they are immediately addressed. 
Historically, no impacts have been seen when undennining these heavy walled HPDE pipeline 
but the most critical points of this pipeline, based on severity of subsidence, will be inspected on 
an as needed basis during periods of subsidence while the pipelines are being undennined. 
During the longwall process prior to and during subsidence the pipeline will be inspected on a 
more frequent basis as needed to ensure integrity and for a period after until subsidence in the 
pipeline area has ceased, then the inspection schedule will resume to monthly. 
Please see the Operations Map in the Map Section. 

3.1.2 Describe the major equipment to be employed and how such equipment will be used in the different 
aspects of the mining operation. [1780.ll(a)/1784.ll(a)] 

I Bulldozers, Scrapers, Loaders, Excavators, rotary drill 

3.1.3 Provide an estimation of the anticipated annual coal production and anticipated total coal production 
by tonnage once the mine is at full operational capacity. Define the annual progression of mining on the 
Operations Map. For underground mines, show annual progression of surface disturbance for support 
facilities. [1780.ll(a)/1784.ll(a)] 

llPage Part 3 
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C 

l 

NIA 

3.2 Description of Mine Facilities. Provide a narrative that explains the construction, modification, use 

maintenance and removal of the following structures and facilities as applicable to the proposed operations. If not 

appl icable to this permitting action, indicate such. [1780.ll(b)/1784.ll(b)]. 

3.2.1 Dams, Embankments, and other impoundments. List all such structures, their use, maintenance 

practices and whether they wi ll be retained permanently or removed as applicable. Please note that an 

impoundment includes incised structures. [1780.ll(b)/1784.ll(b)] 

NIA 

3.2.2 Coal storage, coal preparation and cleaning fac il ities, loading and transportation areas. 

[1780.ll(b)/1784.ll{b)] 

NIA 

3.2.3 Water treatment facil ities including but not limited to, sediment ponds, chemical treatment of 

discharge, and any special water treatment facilities beyond sediment ponds. [1780.ll(b)/1784.ll(b)] 

I NIA. Sediment pond exemption requested. 

3.2.4 Air pollution control facilities [1780.ll(b)/1784.ll(b)) 

NIA 

3.2.5 Buried Pipelines. Are pipelines proposed to be buried with in the permit boundary? 

[1816.133/1817.133) 

~ YES 0 NO 

IfYES, locate pipeline corridors on the operations map. Provide a description of the pipeline operation 

including but not limited to: the material to be transported, the type, diameter and wal l thickness of the pipe 

and the depth of burial to the top of pipe. Indicate whether the pipe is to be removed when no longer 

needed. It is recommended that pipeline burials follow the Illinois Department of Agriculture guidelines if 

they are intended to be left in place permanently. IDOA guidelines for different types of pipelines may be 

found at: https://www2.illinois.gov/sites/agr/Resfv 
ources/LandW ater/Documents/pipel i nestandardspo I icies.pdf#search=pipel ine 

https:/ /www2. i 11 ino is.gov/sites/ agr/Resources/Land W ater/Documents/waterandsewerl ines.pd f 

See Operations Map, 12" HDPE (minimum SDR of 19) waterline buried a minimum of 5 feet 

deep and buried electrical and communication wires in the same ditch. All lines will be capped 
and left in place during reclamation. 

3.3 Signs and Markers. All signs and markers required to be posted shall be easily seen and read, uniform in 

design and made of durable material. Signs and markers shal l also be maintained and retained in place throughout 

the life of specific mining activity. Boundary or buffer markers shall be spaced to be visible from one to another. 

Describe the signs and markers in terms of material type, color, and wording to be used for the following 

boundary(s) and/or protected feature(s). If not applicable to this permitti ng action, indicate as such. 

[1816.ll(a)/1817.ll(a)). 

21 Page Part 3 
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3.3.1 Permit Perimeter markers (Include incremental bond areas, unaffected areas, uncontrolled properties, 
pending archeological areas, and areas oflateral support) [1816.ll(d)/1817.ll(d)] 

I Penni! perimeter will be marked in accordance with the provisions specified in Permit 375. 

3.3.2 Stockpile Markers [1816.11(1)/1817.ll(f)] 

I Topsoil stockpiles will be marked with an identifying sign. 

3.3.3 Stream buffer zones [1816.57(b)/1817.57(b)] 

There are five (5) intennittent streams that pass through the proposed !BR site. The applicant 
is requesting a waiver to the 100 foot stream buffer restriction. This is justified because no 
runoff from the operations will flow into this stream segment. The intermittent stream 
segments will be bored underneath. There will be no adverse impact to the quantity or quality 
of water going into this ditch. There will be no adverse impact to stream biota. 
See Part 6 for more details. 

3.3.4 Prohibited or limited areas identified on Table 2.3: Areas Prohibiting or Limiting Mining Operations 
[1816/1817.ll(d)] 

Structures with 300 feet waiver will have metal fence post place at the edge of the buffer zone 
and the to s of the metal ost will be ainted red. 

3.4 Soil and Overburden Handling and Protection. 

3.4.1 Describe how each type of overburden (soil horizons, glacial drift and consolidated material) will be 
handled with regards to different types of mining equipment. [1780.18(b)(7)/1784.13(b)(7)] 

I Topsoil and Subsoil will be stockpile on site by dozer, truck and excavators. 

3.4.2 If toxic materials have been identified as occurring in the overburden, describe how these materials 
will be segregated and handled to insure proper disposal. This includes, shaft and slope cuttings, excavation 
of incised portions of ponds, ditches, stream diversions or refuse disposal areas. [1780.ll(b)/1784.ll(b); 
1780.18(b )(7)/1784.13(b )(7)] 

NIA 

3.4.3 Locate all soil horizon storage areas and/or root medium stock piles on the Operations Map and 
describe measures to be employed to prevent or minimize exposure of soil stockpiles to excessive water 
and wind erosion, unnecessary compaction and contamination by undesirable materials. 
[1780.ll(b)(2)/1784.ll(b)(2); 1780.14(b )(5)/1784.23(b )(5)] 

See operation map for storage area location, stockpiles will be seed and strawed during the first 
a ro riate seedin eriod after com letion of used. 

3.4.4 Describe methods and treatment measures to be used on exposed areas where topsoil has been 
removed to prevent excess air and water pollution. [1816.95/1817.95] 

Stockpiles will be seed and strawed during the first appropriate seeding period after completion 
of used. 

3IPage Pa rt 3 
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3.5 Lateral Support. For excavations locate all areas on the Operations Map where lateral support removal will 

approach the minimum distance allowed. State the minimum width of lateral support to be left in appropriate areas, 
including adjacent landowners, road right-of-way's, pipelines and power line easements. Account for highwall 
sloping when such slopes are to be incorporated into the proposed reclamation plan. [1816.99] 

NIA 

3.6 Surface Mining Near Underground Mining. If surface mining activities are to be conducted within 500 feet 
of an underground mine describe the measures to be employed to comply with the requirements of 62 Ill. Adm. 

Code 1780.27 and 1816.79 

NIA 

3.7 Existing Structures. The definition of an "existing structure" is a structure used in connection with surface 
coal mining and reclamation operations for which construction began prior to June 1, 1982. Are existing structures 

proposed to be used in connection with or to facilitate the surface coal mining and reclamation operations? 
[1701.APP.A] 

0 YES [gjNO 

IfYES, complete the following: 

3.7.1 Use of Existing Structures. Provide a list of all of the existing structures to be used 
[1780.12/1784.12] 

3.7.2 Provide the location of all existing structures on the Operations Map and provide the following 
information for each existing structure to be used: [1780.12(a)/1784.12(a)] 

Plans of the structure detailing its current, pre-mining condition. 

Approximate dates, beginning and completion for construction of the structure. 

A showing that the structure meets the performance standards of 62 Ill. Adm. Code 1810 through 
1828. The showing shall include monitoring data or other substantiating evidence. 

3.7.3 Modification or Reconstruction of Existing Structures. Provide a plan for each existing structure 
to be modified or reconstructed for use in connection, or to facilitate coal mining and reclamation 
operations. The plan shall include the following information: [1780.12(b)/1784.12(b)] 

Design specifications for reconstruction or modification of the structure to meet the design and 

performance standards of 62 Ill. Adm. Code 1810 through 1828, 
A schedule for reconstruction or modification of the structure showing dates for beginning and 

completing interim steps as well as final reconstruction, 

Provisions for monitoring the structure during and after modification to ensure that the 
performance standards of 62 Ill. Adm. Code 1810 through 1828 are met, and 

A showing that the risk of harm to the environment or to public health or safety is not significant 
during the period of modification or reconstruction. 

41Page Part 3 
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3.8 Transportation Facilities. 

3.8.1 Which, if any of the following facilities, are to be constructed, used, modified or maintained within 
the proposed permit area? 

jg] Roads 
D Conveyors 
D Rail Systems 

3.8.2 For all roads proposed, indicate the classification of each as either Primary or Ancillary in 
accordance with 62 Ill. Adm. Code 1816.150/1817.150 below: [1816.150(a)/1817.150(a)J 

Road Identification i Road Classification 
! fPrimarv or Ancillarv) 

North Bleeder Site Access Road . Ancillary 

----- -- ---

----- ---- - ------- -- ---- ------- ---· 

3.8.3 For each transportation facility, provide a detailed description of their design, construction and 
maintenance that includes the following information: [1780.37/1784.24] 

3.8.3.1 A general description of each road, conveyor, or rail system to be constructed, used, or 
maintained within the proposed permit area. [1780.37(a)(6)/1784.24(a)(6)] 

The North Bleeder Site Access Entrance will be an infrequently used entrance to 
allow construction of the IBR site and long term monitoring of the bleeder shaft, 
turbine pump and associated facilities. Please see the Operations Map in the Map 
Section. 

3.8.3.2 Specifications for each road width, existing grade line, proposed road gradient, road 
surface, road cut, fill embankment, culvert, bridge, drainage ditch, and drainage structure. Provide 
information as Attachment 3.8.3.2. [1780.37(a)(l)/1784.24(a)(l)] 

I See Drawing of Entrance Plan. 

3.8.3.3 Provide a report of appropriate geotechnical analysis, where the Department's approval is 
required for alternative specifications, or for steep cut slopes. This report shall be included as 
Attachment 3.8.3.3. [1780.37(a)(2)/l 784.24(a)(2); 1816.150/1817.150] 

NIA 

3.8.3.4 A description of measures to be taken to obtain the Department's approval for alteration or 
relocation of a natural drainageway. [1780.37(a)(3)/1784.24(a)(3); 1816.150/1817.150] 

NIA 

3.8.3.5 A description of measures, other than use of a rock headwall, to be taken to protect the 
inlet end of a ditch relief culvert. [1780.37(a)(4)/1784.24(a)(4); 1816/1817.150] 

SjPage Part 3 
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NIA 
3.8.3.6 The drawings and specifications for each proposed ford of a perennial or intermittent 

stream that is used as a temporary route. [1780.37(a)(5)/1784.24(a)(5); 
1816.151(c)(2)/1817.151(c)(2)] 

NIA 
3.8.3.7 A description of the plans to remove and reclaim each road that will not be retained under 

an approved post-mining land use, and the schedule for this removal and reclamation. 

[1780.37(a)(7)/1784.24(a)(7)] 

Ancillary road will be removed at time of reclamation of the IBR. Road gravel will be 
hauled to future IBR site for re-use. 

3.8.3.8 A discussion of the removal/construction/or relocation of power lines related to 

transportation facilities and structures associated with roads. [1780.ll(b)(3)/1784.ll(b)(3)] 

NIA 

3.8.4 Primary Roads. If any roads identified in Part 3.8.2 are classified as primary, provide the design 

criteria and construction procedures used for each primary road proposed. Design calculations and/or 

drawings shall be included as attachments to this part. [1816.151/1817.151] 

3.8.5 Are any roads constructed to facilitate surface coal mining operations proposed to be permanent? 

[1816.150(b)/1817.150(b )] 

□ YES [gj NO 

IfYES, locate on the Post-Mining Land Use/Capability Reclamation Map and include appropriate 

discussion on how modifications will be accomplished, including the removal and disposition of any excess 

road material. 

3.9 Non-Coal Mine Waste Material. 

3.9.1 Identify all non-coal waste material to be disposed within the permit area, including but not limited 

to, grease, lubricants, paints, flammable liquids, garbage, tires, abandoned mining machinery, lumber and 

other hazardous and/or combustible materials generated during coal mining operations. 

[1780/1784.ll(b )(4)] 

NIA 

3.9.2 Describe how each non-coal waste will be stored on site, disposed on site or removed from the site. 

Also, describe the measures to be employed to ensure that all debris, acid-forming and toxic-fonning 

materials, and materials constituting a fire hazard are disposed in a safe manner. Indicate on the Operations 

Map the location of each non-coal waste storage area. [1780.14(b)(5)/1784/23(b)(5); 1816.89/1817.89]. 

NIA 

GJPage Part 3 
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3.10 Coal Preparation. 

3.10.1 Will processing of coal take place within the proposed permit area? [1780.ll(b)(3)/1784.ll(b)(3)] 

0 YES [ZJNO 

IfYES, locate processing facilities on the Operations Map and give a general description of the coal 
processing operation at this facility. [1780.14(b)(4)/1784.23(b)(4)]. 

IfNO, and coal preparation plants are not located within the permit area, the applicant shall explain where 
coal processing would occur. The applicant is required to possess or obtain a separate permit for coal 
preparation plants that are not located within the proposed permit area. [1785.21; 1827] 

NIA 

3.10.2 Will in-situ processing activities be conducted? [1785.22] 

0 YES [Z]NO 

IfYES, provide information to assure compliance with 62 Ill. Adm. Code 1785.22 and 1828. [1785.22; 
1828] 

3.10.3 Provide an annual estimation of the volume of both coarse and fine coal waste streams generated. 
[1780/1784.ll(b )(4)] 

3.10.4 Describe the processing water (fresh water/make-up water) and slurry line circuitry. Incorporate 
flow diagrams as necessary. Provide locations of all processing water transport lines and slurry transport 
lines on the Operations Map. [1780.ll(b)/1784.ll(b)] 

3.10.5 What safeguards are provided to prevent the discharge of slurry fines and untreated slurry water 
during emergency situations (e.g. power outages, mechanical equipment breakdown, plant shutdowns, 
etc.)? Indicate where the slurry would go by gravity flow in the event of an emergency discharge, and the 
environmental impact this would have [l 780.2l(h)/1784.14(g)] 

3.11 Coal Processing Waste and Underground Development Waste. 

3.11.1 Will coal processing waste and/or underground development waste be disposed of within the 
proposed permit area? 

0 YES [Z]NO 

71Page Pa r t 3 



R06384

IfNO, explain how coal processing waste and underground development waste will be handled and 
disposed? 

I Drill cuttings will be stored in a temporary drill pit. See Operations Map. 

IfYES, complete Table 3.11.1: List of Coal Waste Materials to be Disposed within the Permit Area 
providing analytical data to describe the nature of all coal processing waste and underground development 
waste material that will be disposed within the proposed pennit area. 

Note: If this is a new facility and no processed refuse has been generated, provide an estimated analysis in 
the table and a discussion of the basis for the assumptions in the space below. Also, please note the 
Depa1tment will require submittal of actual analytical results of the refuse material within 60 days after the 
preparation facility is operational. 

Table 3.11.1: List of Coal Waste Materials to be Disposed within the Permit Area 

Type of material includes but is not limited to Coarse Coal Reji,se Filter Cake, Fine Coal Reji,se (Sluny), 

immediate floor and roof rock potentially removed and not sent to the preparatio11 pla11t with coal. 

Type of 
Material 

i Source Mine Permit and 
[ Preparation Plant 

, Potential 
; Acidities 

\ Net 
( Neutralization 
: Potential 

3.11.2 ls Disposal of Coal Waste in Underground Workings proposed in this application? 

□ YES 18] NO 

IfYES, complete and include Part 14: Disposal of Coal Waste in Underground Workings 

3.12 Coal Refuse Disposal Area. Is the construction or modification of a Coal Refuse Disposal Area proposed in 
this application? 

0 YES 18] NO 

IfYES, complete the following 

3.12.1 Complete Table 3.12.1: List of Coal Refuse Disposal Areas to be Constructed or Modified for each 
Coal Refuse Disposal Area to be constructed or modified with this application. 

Table 3.12.1 List of Coal Refuse Disposal Areas to be Constructed or Modified . 

I Name of Facility 

. *Typ~~fjj;~ility. 
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(Coal Refuse Pile, Coal Slurry 
Waste Impoundment) 

Latitude (DD) 

Longitude (DD) 

Approx. Start of Construction 
(111011th/yr)_ 
Es_tim_ate_d __ Lifespan 

(;_o,ar,se _r~fuse 
...... ,s,111r,:y __ ........ •·········•··• 

Surface Acreage footprint 

Total Coarse Coal Refuse Storage 
yolu111e(cubicyarcls) ... .. . .. ..... .. _ 
Total Fine Coal Refuse Storage 
Volume (cubic yards) 
*Dam Class 
(According to TR,60, if applicable) 
*Hazard Classification 
(According to MSHA 
deter111ination, ifapplic~l>le) ... 
Associated NPDES Permit 

3.12.2 Design and Construction Details of Coal Refuse Disposal Areas. Coal mine waste shall be 
disposed of in compliance with requirements of 62 Ill. Adm. Code 1816.81/1817.81 through 
1816.84/1817 .84. 

3.12.2.1 Provide location and describe refuse disposal capacity requirements, facility 

configuration/staging and scheduling in a detailed construction plan. The plan shall include: 
acreage of disposal and borrow areas associated with the coal waste disposal area, engineering 
calculations, cross sections, maps, drawings and design certification for each proposed structure. 

[1780.14(b )(8)/1784.23(b )(7); 1816/1817.81(c)] 

3.12.2.2 Provide measures to be taken to: control surface drainage, provide surface area 
stabilization and minimize erosion of the coarse refuse disposal facility and of areas that receive 

runoff from the coarse refuse disposal facility. Include detail engineering design of all proposed 
surface drainage control structures. [1816/1816.81(a)(l); 1816/1817.83(a); 1816.84/1817.84(d)] 

3.12.2.3 Provide measures that will be taken to ensure mass stability and prevent mass movement 
of the structure during and after construction. [1816/1817.49(a)(4); 1816.81(a)(2)/1817.81(a)(2)] 

3.12.2.4 Provide all necessary on-site investigations results, test borings, and laboratory results of 

foundation material and coal waste that was used to determine the design requirements for the 
foundation stability of the coarse refuse disposal area and/or structure as Attachment 3.12.2.4. 

[1816/1817.49(a)(6); 1816/1817.8l(d)] 
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3.12.2.5 For coal processing waste dams and embankments meeting the Mine Safety and Health 
Administration (MSHA) size criteria, each design and operations plan shall comply with the 
requirements ofMSHA 30 CFR 77.216-1 and 77.216-2. 

3.12.2.5.1 ls the applicant proposing to construct or modify a coal waste disposal 
structure that impounds water and/or slurry to an elevation of five (5) feet or more above 
the upstream toe of the structure and can have a storage volume of20 acre-feet or more? 

0 YES ONO 

3.12.2.5.2 ls the applicant proposing to construct or modify a coal waste disposal 
structure that impounds water and/or slurry to an elevation of twenty (20) feet or more 
above the upstream toe of the structure? 

0 YES ONO 

If the answer to either above is YES, the applicant shall provide in this application the 
plan submitted to the District Manager of the Mine Safety and Health Administration 
(MSHA) under 77.216 insofar as the MSHA informational design standard requirements 
are duplicative of the Department's requirements. [1816/1817.49(a)(2)]. 

3.12.3 Operation and Maintenance of Coal Refuse Disposal Areas. 

3.12.3.1 Describe measures to be taken to safely operate the coal refuse disposal area including 
but not limited to: Scope and frequency of inspections, maintenance of embankments and liners, 
controls to ensure compaction standards and maintenance of runoff conveyance and discharge 
stmctures [1816/1817.81(a)(4)] 

3.12.3.2 For all coal waste disposal areas explain measures to be taken to ensure that final 
disposal facility is suitable for reclamation. [1816/1817.81(a)(3)] 

3.12.3.3 Provide the emergency guidelines that will be followed in the case that a potential hazard 
develops associated with the coarse refuse disposal area(s) being discussed. [1816/1817.81(e)] 

3.13 Air Pollution Control Plan. 

3.13.1 Provide a plan detailing fugitive dust control practices to be employed during proposed surface coal 
mining and reclamation operations. [1780.15/1784.26; 1816.150(b)(l)/1817.150(b)(l)] 

NIA 

3.13.2 Provide a description of the steps to be taken to comply with the requirements of the Clean Air Act 
(42 U.S.C. 7401 et seq.), and other applicable air and water quality laws and regulations and health and 
safety standards. [1780.18(b)(9)/1784.13(b )(9)] 
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NIA 

3.14 Fire Control Plan. 

3.14.1 Concerning non-coal mine waste, all debris, acid-forming and toxic-forming materials, and 
materials constituting a fire hazard, provide a description of contingency plans which have been developed 
to preclude sustained combustion of such materials. [1780.lS(b )(7)/1784.13(b )(7)]. 

NIA 
3.14.2 Provide a plan detailing how coal mine waste fires shall be extinguished. [1816.87/1817.87] 

NIA 
3.14.3 Provide a plan detailing how coal stockpile fires shall be extinguished. [225 ILCS 720/4.08] 

NIA 
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I PART 5: Drainage Control 

5.1 Pre-mining Drainage Patterns Mapping. On the Existing Streams Location and Watershed Map, show the 
pre-mining drainage patterns of all areas to be affected by the mining and reclamation activities within the permit 
boundary and properties adjacent to the permit boundary. The map shall include, at minimum, adequate contour 
mapping, a delineation of the watershed boundaries both within and adjacent to the permit boundary, and shall 
depict the size of each watershed. [1780.14/1784.23] 

5.2 General Drainage Control Description. 

5.2.1 Will all surface drainage from the affected mining area be collected and treated prior to leaving the 
permit area? [ 1816.46(b )(2)/1817.46(b )(2)] 

0 YES 

IfNO, delineate the areas where an exemption is being requested on the Operations Map. Describe each 
location concerning the size of the disturbed area and the type of disturbances. Describe alternate sediment 
control measures to be utilized if proposed. Demonstrate that siltation structures and alternate sediment 
control measures (if not proposed) are not necessary for drainage from the disturbed areas to meet effluent 
limitations and water quality standards. [1816.46(e)/1817.46( e)] 

Williamson Energy is requesting a sediment pond exemption due to its small area. Silt fence 
and/or straw bales will be placed along the outside edge of the disturbed areas to minimize 
sediment loss during site construction. After construction is complete a durable rock surface 
will be installed or lime stabilization will be completed and all available areas will be seeded 
during the first planting season after completion of construction. 

5.2.2 Will any surface drainage from unaffected areas be intercepted and diverted around the affected 
mining area. [1816/1817.43(a)] 

0 YES i:8]NO 

IfNO, explain why this is not necessary. 

Water will be allowed to sheet flow along the waterline/powerline corridor and the Bleeder site 
is located such that the unaffected areas will drain awa from the Bleeder site. 

IfYES, based on the definitions of"perennial" and "intermittent" streams as outlined in 62 Ill. Adm. Code 
1701.Appendix A, does the Applicant propose to divert a perennial or intermittent stream? 

0 YES i:8]NO 

IfYES, also complete the appropriate items of Part 6.0: Streams. 

5.2.3 Describe the timing in which all construction of the sediment ponds and surface drainage control 
structures will be completed. Include a discussion of the vegetation stabilization of these structures. 
[ 1816.46(b )(3)/1817 .46(b )(3 ); 1816.49( a)(7)/18 l 7 .49( a )(7) J 

NIA 
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5.3 Conveyance Ditch Design. 

5.3.1 Does the Applicant propose to construct or modify any conveyance ditch that collects surface water 
drainage from affected mining areas and direct it to sediment ponds/treatment facilities? 
[1816/1817.45(b )(3)] 

0 YES [g) NO 

Does the Applicant propose to construct or modify any conveyance ditch that intercepts surface drainage 
from unaffected areas and direct it around the affected mining area? [1816/1817.45(b)(4)] 

0 YES [g] NO 

If either answer above is YES, complete Table 5 .3.1: Conveyance Ditch Design Summary and complete the 

remaining questions through Part 5.3.4. Refer to Technical Guidance Document 2 for clarification. 

5.3.1.1 Provide detailed design and construction calculations for the ditches listed in Table 5.3.1 
as Attachment 5.3.1.1. [1816.43/1817.43] 

5.3.1.2 For all ditches listed in Table 5.3.1, indicate the location of each on the Operations Map in 
relation to the proposed mining operations. Include the drainage area reporting to each segment of 

conveyance ditch on the Surface Drainage Control Plan Map and/or indicate the drawing(s) that 
provide the information required and provide a specific reference in the area below. 

[1780.14(b )(6)/1784.23(b )(6)] 

5.3.1.3 Provide typical cross-sections for each ditch listed in Table 5.3.1 depicting the bottom 

width, side slopes, depth based on the appropriate precipitation event, and freeboard depth. 
(Indicate the drawing(s) that provide the information required and provide a specific reference in 
the area below.) [1780.14(b )(6)/1784.23(b )(6)] 

5.3.1.4 Provide profiles for each ditch listed in Table 5.3.1 depicting the flow line slope and the 
depth based on the appropriate precipitation event. (Indicate the drawing(s) that provide the 

information required and provide a specific reference in the area below.) 
I 1780.14(b )( 6)/1784.23(b )( 6) I 

5.3.1.5 Based on calculated flows, define areas that require supplemental erosion control such as 

rip rap or dry dams on the Surface Drainage Control Plan Map. Provide details and calculations 
on the design of additional erosion control features to be employed during the operational life of 
the ditches. [1780.14(b)(6)/l 784.23(b )(6)] 

5.3.1.6 Describe measures to ensure proper maintenance of diversion ditches, such as methods 

and frequency of cleaning of ditches that may receive excessive sediments and special equipment 
to be used for ditches designed with liners. [1816.43(a)(2)(c)/1817.43(a)(2)(c)] 

P a r t 5 
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5.3.1.7 Provide details of the proposed erosion and sediment control measures to be employed 
during the construction of the proposed conveyance ditches. [1816.43(a)(2)/1817.43(a)(2)] 

5.3.2 Are culvert(s) being proposed within the permit area including but not limited to ditches, stream 

crossings and/or transportation facilities. 

□ YES 18] NO 

IfYES, complete Table 5.3.2: Culvert Design Summary and the following: 

5.3.2.1 Provide design calculations for each culvert as Attachment 5.3.2.1. [1816/1817.43(b)(3); 
1816/1817.43( c)(3); 1816/1817.151(d)(l)] 

5.3.2.2 Provide a profile for each culvert, depicting appropriate design information including but 
not limited to length, diameter, slope, inlet and outlet elevations, maximum headwater depth and 
elevation of roadway or rail crossing. (Indicate the drawing(s) that provide the information 
required and provide a specific reference in the area below) [1780/1784.29] 

NIA 

5.3.2.3 For culverts being proposed beneath transportation facilities (road/railway), provide 
measures to be implemented to insure structural capacity under live loads. [1816/1817.151(d)(4)] 

NIA 

5.4 Impoundments. This section refers to modifications or design plans for all impoundments including sediment 

ponds, freshwater lakes, recirculation lakes (both incised and above grade) other than those covered under Part 3.12 
"Coal Refuse Disposal Area". These structures are considered "impoundments" as defined in 62 Ill. Adm. Code 
170 I .Appendix A. Refer to Technical Guidance Document 2 for clarification. NOT APPLICABLE 

5.4.1 Impoundment Design. 

5.4.1.1 For all proposed impoundments, complete the Impoundment Design Table 5.4.1: 
Impoundment Design. [ 1816.46( c )/1817.46( c) I 

5.4.1.2 Discuss the design basis for the irnpoundment calculations. Submit calculations used in 
spillway designs and determination of inflow volume and pond volume as Attachment 5.4.1.2. 

5.4.1.3 Provide construction and maintenance details of dams, spillways, seepage control 
measures, and erosion control measures for inlets and outlets. Employ maps and cross sections 
where necessary. [1816.45/1817.45; 1816.46/1817.46; 1816.49/1817.49] 
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5.4.1.4 Submit a typical cross section of the embankment(s), details of the principal and 

emergency spillways and a plan view of each pond at an appropriate scale showing pond bottom 

contours and points of inflow. (Indicate the drawing(s) that provide the information required and 

provide a specific reference in the area below) [1816.45/1817.45; 1816.46/1817.46; 
1816.49/1817.49] 

5.4.1.5 If underground mining has or will occur beneath or adjacent to the proposed 

impoundment, the plan shall incorporate a technical discussion, survey and evaluation of the 

potential effect subsidence of the surface and subsurface strata would have on the structure. 

[l 780.25(a)(l)(D)/l 784.16(a)(l)(D)] 

5.4.1.6 Explain what criteria will be used to monitor and determine periodic and/or timely 

removal of sediments from sediment ponds, to maintain storage volume capacity. If sediment 

removal becomes necessa1y to maintain necessary pond treatment volume, explain how the 

sediment will be removed, where it will be disposed of, and what protective measures will be used 

to ensure the integrity of clay and/or geosynthetic liners) if applicable. 

[1816.46( c)(l)(C)(vi)/1817.46( c)(l)(C)(vi)] 

5.4.1.7 Will pH adjustment be necessary on any of the impoundments in order to meet the 

applicable State and Federal Standards? [1780.2l(h); 1784.14(g)] 

0 YES 0 NO 

IfYES, discuss in detail, along with detailed basis of design. The basis should include a detailed 

description of the proposed treatment facilities, process flow diagrams, and design calculations. 

[l 780.2l(h)/l 784.14(g)] 

5.4.2 Impoundments Regulated by MSHA. 

Are any of the impoundments proposed to be modified or constructed in Part 5.4.1 capable of impounding 

water or sediment to an elevation of five feet or more above the upstream toe of the structure and can have 

a storage volume of20 acre-feet or more? 

□ YES □ NO 

Are any of the impoundments proposed to be modified or constructed in Part 5.4.1 capable of impounding 

water or sediment to an elevation of twenty feet or more above the upstream toe of the structure? 

0 YES □ NO 

If the answer to either above is YES, for each structure meeting or exceeding the size or other criteria of 

MSHA, 30 CFR 77.216(a), include the following additional information [1780.25(a)(2)/1784.16(a)(2)]: 
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5.4.2.1 The plan required to be submitted to the District Manager of the Mine Safety and Health 
Administration (MSHA) under 30 CFR 77.216 shall also be submitted to the Department as part 
of the permit application insofar as the MSHA infonnational design standard requirements are 
duplicative of the requirements of 62 Ill. Adm. Code l 780.25/1784.22. This plan shall be 
included as Attachment 5.4.2.1. [1816/1817.49(a)(2)] 

5.4.2.2 Any certification issued by MSHA with respect to the design plan shall be included as 
Attachment 5.4.2.2. [1816/1817.49(a)(2)] 

5.4.2.3 Provide a geotechnical analysis for stability design and construction specification 
requirements for the structure as Attachment 5.4.2.3. Include a description of each engineering 
design assumption and calculation with discussion of each alternative considered in selection 
design parameters and construction methods. [1780.25(1); 1784.16(1)] 

5.4.2.4 Describe the operation and maintenance procedures that will be used to ensure the stability 
of each structure. Include all monitoring instrumentation to be used. [1780.25(a)(2)(C); 
1784.16(a)(2)(C)] 

5.4.3 lmpoundment Reclamation. 
For permanent impoundments, including sedimentation ponds, provide the following information: 

5.4.3.1 Describe the proposed reclamation plans for each structure, including a time table and 
plans for removal and disposaLof material. [1780.25(a)(2)(D); 1784.16(a)(2)(D)] 

For permanent impoundments, including sedimentation ponds, provide the following information: 

5.4.3.2 Provide sufficient design data and calculations to substantiate that the design is in 
accordance with NRCS Engineering Standard 378 "Ponds" or NRCS Technical Release #60 
"Em1h Dams and Reservoirs". This information shall be included as Attachment 5.4.3.2. 
[1816/1817.49(b)(2)] 

5.4.3.3 Based on the location of the pond relative to existing or proposed surface mining 
disturbances, and the projected post mining reclamation and post mining land uses, provide an 
evaluation of the anticipated water quality to assure it will be suitable for the intended use. 
[1816.49(b )(2)/1817.49(b )(2)] 

5.4.3.4 Describe the relationship of the impoundment to the post-mining land use. 
[1816.49(b )(6)/1817.49(b)(6)] 
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5.4.3.5 Describe methods of dropping surface runoff over excavated impoundment side slopes. 

Discuss design criteria to be employed for downdrain structures and perimeter diversions. 

[1816.49(b )(7)/1817.49(b )(7)] 

5.4.3.6 Plans of access roads and other use related facilities. [1816.49(b )(4)/1817.49(b )(4)] 



R06394



R06395

! PART 6: Streams 

The design and construction of all stream channel diversions of perennial and intermittent streams shall be sealed by 
a qualified registered professional engineer as meeting the performance standards of this Section. 
I 1780.16( a)(2)(B)/1784.21 ( a)(2)(B); 1816.97(1)/1817 .97(1); 1816.43( a )(3)/1817 .43( a )(3) J 

6.1 Disturbance Information. Are surface coal mining operations and/or reclamation activities (including road 
crossings) or permit boundaries proposed within 100 feet of any stream ( ephemeral, intermittent, or perennial)? 
[1816.57/1817.57] 

~ YES □ NO 

IfYES, 

For any stream(s) located outside the proposed permit bounda,y where disturbance within 100 feet. is 
proposed go to Part 6.3; and 
For any stream(s) located outside the proposed permit boundary where NO disturbance within 100 feet. will 
occur go to Part 6.9; and 
For any stream(s) located within the proposed permit boundary where disturbance within 100 feet. is 
proposed go to Part 6.2. 

IfNO, go to Part 6.9. 

6.2 Stream Information. Provide a Stream Delineation Report and/or Wetland Delineation Report as Attachment 
6.2. Information contained in the report(s) shall meet the requirements found at 1780.14/1784.23; 1780.29/1784.29; 
1816.43/1817.43 and 1816.97/1817.97. 

6.2.1 Stream Classification. Provide the total number of each type of stream or stream segment or 
channel reach located within the proposed permit area and continue to Part 6.3. 

[I] Ephemeral [I] Intermittent D Perennial 

6.3 Stream Buffer Variance. Is a stream buffer variance requested? [1816.57/1817.57] 

~ YES □ NO 

Note, in certain scenarios both YES and NO may be applicable. 

IfYES, 

For stream(s) located outside the proposed permit boundary go to Part 6.4 
For stream(s) located inside the proposed permit boundary go to Part 6.5. 

IfNO, provide a justification that each disturbed stream is ephemeral based on both parts of the definition of 
ephemeral stream found at Section 1701.5 Appendix A. Refer to Operator Memorandum No. 2017-06 for guidance 
regarding ephemeral stream justification. Briefly describe the disposition of the ephemeral stream(s) during 
operations and post-mining. Nomenclature of ephemeral streams must be consistent with maps and reports. No 
further information is required in Part 6 of the application if all streams are ephemeral. [1816.57/1817.57; 1701.5 
Appendix A; 1777.13] 

See delineation report (Attachment 6.2) The surface disturbance was modified to not disturb the 
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potential wetland identified in the Attachment 6.2. 
Both ephemeral streams have a drainage watershed ofless than one square mile. 
SI is a small channel which was classified as "ephemeral" based on criteria specified in OMM-LRD 
Operator Memorandum 2017-06. Specifically, Criterion I applies as the soil description for the Bluford 
silt loam indicates the highest perched water table is 0.5 feet deep with a channel depth of only 0.3 ft. 
Criterion 2 applies as the stream is a headwater stream. The bed and bank begins about 9 feet upstream 
of the southern corridor boundary. No other streams flow into SI upstream of the corridor. Also 
Criterion 6 applies as there are no meanders, riffles, or pools in the corridor reach. Criterion 7 applies as 
there are no erosional features such as headcuts. Criterion 9 also applies as soil coloration was 0-1" 
I0YR 3/3; 1-12" I0YR 4/3, which is not gray enough to meet the criteria for a hydric soil." 

S3 is an erosional gully in a soybean field which appears to be growing larger each year as tillage occurs 
up to the top of slope and headcut erosion is progressing to the south. This feature, although exhibiting 
bed and bank, may not be a CW A jurisdictional stream but rather an erosional feature. 2017-06 Criteria 
6 aoolies as there are no meanders, riffles, or oools, therefore this feature is classified as "eohemeral"." 

6.4 Streams Outside Permit Boundary. For each intermittent and/or perennial stream located outside the permit 
boundary where a stream buffer variance is requested, provide the name of the stream and describe how the stream 
channel and its associated riparian vegetation will be restored and how the proposed operations will not adversely 
affect water quality and quantity. No further information is required in Part 6 of the application for streams outside 
the proposed permit boundary where buffer zone exemptions are requested. [1816.57/1817.57] 

There are two intennittent stream segments located adjacent to the proposed !BR area that are not 
directly associated with the intermittent stream segments proposed to be bored underneath. Quality of 
riparian vegetation is poor. Neither the channel nor any associated stream bank vegetation associated 
with these stream segments will be directly impacted by this operation. Water quantity and quality will 
not be adversely impacted through the use of alternate sediment control measures such as straw bales 
and silt fence. 

6.5 Existing Streams Locations. Provide the Existing Streams Location and Watershed Map meeting the 
specifications found in the General Mapping Requirements of the Instructions. Additionally, for each intermittent 
and/or perennial stream located inside the permit boundary where a stream buffer variance is requested, provide the 
name of the stream and describe how the stream channel and its associated riparian vegetation will be restored and 
how the proposed operations will not adversely affect water quality and quantity. [1780.14/1784.23; 
1780.29/1784.29; 1816.43/1817.43; 1816.57/1817.57; 1816.97/1817.97] 

For Temporary Stream Diversions complete Part 6.6. 
For Permanent Stream Diversions, Restorations and Relocations complete Part 6.7. 
For culverts and crossings of non-diverted, temporary, or permanent stream channels complete Part 6.8. 

A Stream Buffer Zone Variance is requested by Williamson Energy for all streams to allow for the 
boring and installation of water and powerline and/or bleeder shaft site. The stream locations and buffer 
zones for the streams are shown on the Operations Map. Williamson Energy will install silt fence 
and/or straw bales along the boundary of the construction activities adjacent to the stream segments to 
protect the stream from having any adverse effect to the water quantity or quality. Construction 
activities will be carried out over a short period of time and will be temporarily reclaimed immediately 
after completion of construction and/or boring under the stream se.,.ments. 

6.6 Temporary Stream Diversions. Temporary diversions shall be removed promptly when no longer needed to 
achieve the purpose for which they were authorized. [1816.43/1817.43] 
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6.6.1 Temporary Stream Diversion Construction Narrative. For each temporary diversion proposed, 

discuss the proposed construction practices including the following information: [1780.29/1784.29]; 
[1816.43/1817.43; Memorandum No. 2005-04) 

6.6.1.1 Estimated diversion construction beginning and ending dates. 

6.6.1.2 Erosion control practices during construction to reduce addition of suspended solids to 

streamflow outside the permit area. 

6.6.1.3 Estimated date when erosion control and vegetation will be sufficiently established to 

allow diversion of water through the temporary channel. 

6.6.1.4 Indicate the timing and method of contacting the Department for approval upon 

stabilization of the stream channel. Department approval is required before water may be diverted 

through the temporary stream channel. 

6.6.1.5 Ifa sediment pond exemption was requested for diversion channel spoi l in Part 5.2.1, then 

describe methods to prevent channel spoil from impacting the surrounding area and include a 

discussion of the disposition of channel spoil. If a sediment pond exemption was not requested for 

diversion channel spoil in Part 5.2.1 , then indicate NIA. [1816.46(e)/1817.46(e)) 

6.6.1.6 Outline a reporting schedule to be submitted to the Department during construction and 

submit a repo11 to the Depa11ment within 30 days after completion of the tempora1y diversion that 

has been sealed by a qualified registered professional engineer. 

6.6.1.7 Discuss how the activity will comply with the Section 404 of the Federal Water Pollution 

Control Act of 1972, as amended, and all local ordinances. [Ill. Rev. Stat. 1991, ch. 19, pars. 52-
79; 615 ILCS 5; 30 U.S.C. 1344) 

6.6.2 Temporary Stream Diversion Locations. Provide a Stream Diversion Map meeting the 

specifications found in the General Mapping Requirements of the Instructions or reference the Surface 

Drainage Control Plan Map. [1780.14/1784.23; 1780.29/1784.29; 1816.43/1817.43) 

6.6.3 Temporary Stream Diversion Plan-Profile and Cross-Section. For each temporary stream 

diversion proposed, provide drawings depicting the following information : [1780.14/1784.23; 
1780.29/1784.29; 1816.43/1817.43) 

3I Page Part 6 
Created 9/1$/1/ 

Revis~d 10/25/18 



R06398

6.6.3.1 Cross-sections showing the limits and configuration of the proposed activities, 
dimensions, channel linings, normal water surfaces, side slopes and inflection points ( cut and fill, 
curves, and straight sections). 

6.6.3.2 A profile of the temporary stream diversion depicting the flow line slope and the water 

level for the 10-year 6-hour storm event. 

6.6.3.3 Detailed channel sizing calculations demonstrating the temporary diversion channel is 
adequate to convey the 10-year 6-hour storm event. The calculations shall include run-off 
volumes from the drainage area. 

6.6.4 Post-Diversion Reclamation. Describe the reclamation of temporary stream diversions after flow 
has been diverted to the restored or relocated stream channel, provide the following information: 

[ 1816.43( a)(3 )/1817 .43( a)(3) I 

6.6.4.1 Describe the timing of removal of each temporary stream diversion when the diversion is 
no longer needed to achieve the purpose for which they were authorized. 

6.6.4.2 Discuss any necessary modification or removal of downstream water treatment facilities 
that were protected by the temporary diversion to prevent overtopping or failure of such facilities. 

6.7 Permanent Stream Diversion. The following requirements for a permanent stream diversion must be met: 

[1816.43/1817.43] 

6.7.1 Classification. The following information in Part 6.8 contains construction and restoration plan 
information for (indicate the number of each type): 

D Permanent Restored Stream(s) D Pennanent Relocated Stream(s) 

6.7.2 Permanent Stream Channel Construction Narrative. For each permanent diversion or permanent 
restored stream proposed, discuss the proposed construction practices including the following information: 
[1780.29/1784.29; 1816.43/1817.43; Operator Memorandum No. 2005-04] 

41Page 

6.7.2.1 Estimated permanent channel construction beginning and end dates. 

6. 7.2.2 Erosion control practices during construction to reduce addition of suspended solids to 
streamflow outside the permit area. 

Pa rt 6 
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6.7.2.3 Estimated date when erosion control and vegetation will be sufficiently established to 

allow diversion of water through the permanent channel. 

6.7.2.4 Indicate the timing and method of contacting the Department for approval upon 

stabilization of the stream channel. Department approval is required before water may be diverted 

through the permanent stream channel. 

6.7.2.5 Is a Sediment Pond Exemption requested for diversion channel spoi l. 

[1816.46( e)/1817.46( e)] 

□ YES 0 NO 

UNO, explain why an exemption is not required. 

IfYES, describe methods to prevent diversion channel spoil from impacting surrounding area, 

including disposition of channel spoil. 

6.7.2.6 Discuss how the activity will comply with the Rivers, Lakes. and Streams Act, Section 

404 of the Federal Water Pollution Control Act of 1972, as amended, and all local ordinances. [Ill. 
Rev. Stat. 1991, cb.19, pars. 52-79; 615 ILCS 5; 30 U.S.C. 1344) 

6.7.2.7 Outline a reporting schedule to be submitted to the department during construction and 

submit a report to the Department within 30 days after completion of the permanent stream 

channel that has been sealed by a qualified registered professional engineer. 

6.7.3 Permanent Stream Diversion Locations. Provide a Stream Diversion Map meeting the 

specifications found in the General Mapping Requirements of the Instructions or reference the Surface 

Drainage Control Plan Map. [1780.14/1784.23; 1780.29/1784.29; 1816.43/1817.43] 

6.7.4 Permanent Stream Channel Plan-Profile and Cross-Section. Permanent stream channels shall 

approximate the orig inal pre-mining stream characteristics. For each permanent stream channel proposed, 

provide drawings depicting the following information: [1780.14/1784.23 ; 1780.29/1784.29; 

1816.43/1817 .43] 

6.7.4.1 A profile depicting bed slopes, pool-riffle ratios, and normal water surfaces. 

6.7.4.2 Plans and drawings for boulder deflectors, check dams, and other instream habitat 

structures. 

S I Page Part 6 
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6.7.4.3 Cross-sections showing the limits and configuration of the proposed activities, 
dimensions, channel linings, normal water surfaces, side slopes and inflection points (cut and fill, 

curves, and straight sections). 

6.7.4.4 Include a calculated flow rate (cfs) and velocity (ft/sec) at representative locations for low 
flow and normal flow and the I 00-year flood condition that will allow a freeboard of no less than 

0.3 feet. 

6.7.4.5 Channel sizing calculations to demonstrate that the proposed stream channel and 

surrounding flood plain are adequate to convey the 100-year, 6-hour storm event. The calculations 

shall include run-off volumes from the drainage area. 

6.7.5 Permanent Stream Channel Reclamation. Describe the reclamation of permanent stream 
channels, provide the following: [1780.18(b)(5)/1784.13(b)(5); 1816.14/1817.43; 1816.116/1817.116; 
1816.97/1817.97] 

If all responses to this part are the same as Forest or Fish and Wildlife- Woody post-mining land use 

information provided in Part 10, indicate such in the space below. 

6.7.5.1 Describe proposed soil preparation and a soil testing plan related to reclamation and 

revegetation procedures. [1780.18(b)(5)(G)/1784.13(b )(S)(G)] 

6.7.5.2 Describe the methods for the use of temporary seeding/mulching to control erosion, 

discuss the species, seeding rate by species per acre, and mulching methods and type of mulch. 

[1816.lll(c)/1817.lll(c); 1816.114/0817.114] 

6.7.5.3 Describe the timing and methods proposed to transition from the temporary vegetation to 

the permanent vegetative cover. (1816.lll(c)/1817.lll(c)] 

6.7.5.4 Provide a permanent species list that will achieve the designated post-mining land use that 

is diverse, permanent, composed of species native to the area, capable of controlling erosion, 
compatible with the approved post-mining land use, and capable of self-regeneration .. If non
native species are proposed to achieve the post-mining land use, provide adequate justification that 

the species are desirable and necessary to achieve the approved post-mining land use. Describe 
seeding rate by species per acre, methods of planting and seeding, mulching and fertilizer plan and 

rates. [1780.18(b)(5)/1784.13(b)(5); 1816.111 (a) and (b)/1817.111 (a) and (b); 

1816.97(g)/1817 .97(g) J 

GIPugc Part 6 
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6.7.5.5 If a bat Protection and Enhancement Plan (PEP) is part of the application, the applicant 
shall ensure consistency between this part and the bat PEP. Describe measures taken to ensure 
consistency. 

6.7.5.6 Describe a periodic measurement plan of the vegetation that will be used to identify if 
remedial actions are necessary to achieve the approved species and/ or post-mining land use 
vegetation success standards during the applicable period of liability. Refer to Operator 
Memorandum No. 2017-02 for additional information regarding tree and shrub planting 
maintenance. Information provided shall also describe a remedial action plan to achieve the 
approved vegetative species, invasive species management, or post-mining land use success. 
Remedial actions required may include but are not limited to mowing, burning, undesirable 
invasive species control, irrigation and pest and disease control. [1816.116(b)(l)/1817.116(b)(l); 
1816.lll(a) and (b)/1817.lll(a) and (b)] 

6.8 Culverts and Crossing of Non-Diverted, Temporary, and/or Permanent Stream Channels. Where a 
bridge, road, culvert or other crossing is proposed for any streams, provide the following information: 
[1780.37/1784.24] 

NOTE: For design specification requirements, see Part 5.3.2. 

6.8.1 Name of stream(s) with nomenclature consistent with names used in maps and reports. 

I The five intennittent streams will be bored under from outside the riparian zone. 

6.8.2 Description of construction methods and sequence including water handling during 
construction and erosion/sediment control measures for each crossing. 

A directional boring machine will be used to bore at least 5 feet underneath the bottom 
of the stream bed. Silt fence will be used to provide erosion/sediment control around the 
boring and receiving locations. 

6.8.3 Describe how the original stream channel(s) and associated riparian vegetation will be 
restored. 

I No riparian vegetation will be disturbed 

6.9 Stream Buffer Zone. Discuss how the designated I 00 ft. stream buffer zone will be marked for any 
intermittent and/or perennial stream that will not be disturbed by surface mining activities. Cleary indicate the 100-
ft. stream buffer zone on all appropriate maps in the General Mapping Requirements of the Instructions and Part 3.3. 
If no streams are located within the proposed permit boundary or within I 00 ft. of the proposed permit boundary 
indicate NIA. [1816.57(b)/1817.57(b) and 1816.11/1817.11] 

Stream Buffer Zone Variance Requested 

71Page Part 6 
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PROJECT DESCRIPTION 
HMG Engineers, Inc. (HMG) was contacted Williamson Energy who requested a wetland and stream 
delineation on a site located in Sections 2, 3, and 10, T8S, R4E in Williamson County, Illinois, located 
4 miles south of Thompsonville, Illinois (Figure I). The delineation area includes rowcrop agricultural 
land, hayland, and forest. The site includes a corridor approximately 2 miles long and 50 feet wide, and 
also a trapezoidal tract of 4.4 acres on the east end. 

METHODS 
HMG conducted a wetland and stream delineation for the assessment area. Results of that 
investigation are reported herein. Background information was reviewed including aerial photography, 
topography, soils, floodplain maps, and National Wetland Inventmy. A field investigation was 
conducted on June 20, 2018 and October 16, 2018 by HMG Environmental Scientist William O'Leary. 
Stream identification utilized COE "bed and bank" criteria. Wetland delineation followed criteria of 
the 1987 U.S. Anny Corps of Engineers Wetlands Delineation Manual, including Regional 
Supplement, Midwest Version 2.0 (U.S. Army Corps of Engineers [COE] 2010). Global positioning 
equipment was used to locate features in the field. 

BACKGROUND 
USGS Topographical Map (see Figures I and 3), aerial photography (see Figure 2), soils, National 
Wetlands Inventory (NWI, Figure 2), and floodplain maps (Figure 2) were reviewed. Aerial photographs 
and topographical maps identified 3 main stream channels running through and/or adjacent to the 
cmTidor. Additionally a number of draws intersected the cmTidor in which small streams might be 
present. The area does not lie within any I 00 year floodplains; the closest being just across the railroad 
track from the NE corner (Prairie Creek floodplain). The site includes 7 soil map units, 1 0C and I OD 
(Plumfield silty clay loam 5-10% and 10-18% slope), 13B2 (Bluford silt loam 2-5% slope, eroded), 14B 
and 14C2 (Ava silt loam 2-5% slope and 5-10% slope, eroded), 337A (Creal silt loam 0-2% slope), and 
3382A (Belknap silt loam 0-2% slope). None of these soil types are classified as hydric. 

FIELD DELINEATION 
Field investigation identified that the corridor crosses 7 "bed and bank" channels, which are labeled as 
SI through S7 in Figure 4. SI Is a small channel which was classified as "ephemeral" based on criteria 
specified in OMM-LRD Operator Memorandum 2017-06. Specifically, Criterion I applies as the soil 
description for the Bluford silt loam indicates the highest perched water table is 0.5 feet deep. Criterion 
2 applies as the stream is a headwater stream. The bed and bank begins about 9 feet upstream of the 
southern corridor boundary. No other streams flow into SI upstream of the corridor. Also Criterion 6 
applies as there are no meanders, riffles, or pools in the corridor reach. Criterion 7 applies as there are 
no erosional features such as headcuts. Criterion 9 also applies as soil coloration was 0-1" I0YR 3/3; 
1-12" I 0YR 4/3, which is not gray enough to meet the criteria for a hydtic soil. 

Stream S2 is identified as an intermittent stream on the USGS topo map. None of the 2017-06 criteria 
apply, therefore, the intermittent classification was used. 

Feature S3 is an erosional gully in a soybean field which appears to be growing larger each year as 
tillage occurs up to the top of slope and headcut erosion is progressing to the south. This feature, 
although exhibiting bed and bank, may not be a CW A jmisdictional stream but rather an erosional 
feature. 2017-06 Criteria 6 applies as there are no meanders, riffles, or pools, therefore this feature is 
classified as "ephemeral". 

1 
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Stream S4 has a drainage area greater than I square mile and is therefore classified as "intennittent", 
.-7 - which is consistent with the USGS designation. This is the largest stream in the conidor. The corridor 
\. crosses the meanders of this stream in 3 locations (the reach containing the sample point, a reachjust 

downstream, and a reach near the confluence with S2). 

Stream S5 is a draw draining an upland area NW of the c01Tidor. The channel was classified as 
"intennittent" as none of the 2017-06 criteria apply. 

Stream S6 is located where the corridor crosses into a crop field via a culvert. The sample ppint is just 
downstream of the culvert. This stream is identified as "inte1mittent" on the USGS topographical map. 
None of the 2017-06 criteria apply, therefore the "inte1Tnittent" designation was used. 

The conidor crosses Stream S7 just south of the railroad track. This is a fairly large channel which was 
classified as "intermittent". 

See Figure 4 for overview of jurisdictional features, Figure 6 for more detail on SI through S4, and 
Figure 7 for more detail on S5 through S7. 

Within the trapezoidal block at the east end of the conidor, no bed and bank streams were observed, 
although one such channel was observed just off site to the south. A small wetland area is present, a 
po1iion of which is located in the SE corner of the trapezoid. The portion of the wetland within the 
trapezoidal block is 0.04 acres (Figures 4 and 5). 

Tlu·ee other areas along the co1Tidor were tested for either stream or wetland criteria, identified in 
Figure 4 as points A, B, and C. Point A is located in a draw with likely wetland hydrology. 
Vegetation was mowed grass which could be reed canary grass (wetland vegetation). Soils, however, 
tested as I 0YR 3/3, not a hydric soil. No bed and bank was present at this location either. At point B, 
there was no bed and bank. Vegetation was upland species. At point C, there also is no bed and bank. 
Soils tested as I 0YR 4/3, not a wetland soil. 

RESULTS 
Based on review of available info1mation and the field assessment, 7 streams and I wetland were 
identified. The streams were classified as ephemeral in 2 cases and inte1mittent in 5 cases. One 
small emergent wetland (0.04 acre) is present. 

2 
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0 1 Miles Figure 1. Site location south of 
Thompsonville, (-= . 
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100 yr floodplains 
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Figure 2. Floodplain and National Wetland 
Inventory sites. 
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0 0.25 Miles Figure 4. Clean Water Act, Section 404 
features within assessment area. 



R06409

0 200 Feet Figure 5. Wetland W1 in SE corn1 ~ 
of trapezoidal trahc.. 
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Figure 6. Stream S1, S2, S3, and S4. 
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0 300 Feet Figure 7. Stream S5, S6, and S(_ 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(FRONT) 

STREAM NAME Sl 
STATION# RIVERMILE 

LAT 37.85423 LONG -88.74416 
STORET# 

INVESTIGATORS William OLearv 
FORM COMPLETED BY 

WEATHER 
CO:'\DlTIONS 

WO 

Now 

LOCATION NE Williamson Countv, IL 
STREAM CLASS ephemeral 
RIVER BASIN Middle Fork Saline River 
AGENCY 

r~: 11q~TZ~SPM 

Past 24 
hours 
0 
0 

REASON FOR SURVEY 

potential permitting 

Has there been a heavy rain in the last 7 days? 
□ Yes X)No 

AirTemperaturc 45 °::0: F 0 
0 
0 

100 %ii} 
0 

stonn {heavy rain) 
rain (steady rain) 

showers (intennittcnt) 
%cloud cover 
clear/sunny 

0 
D % 
□-

Other _____________ _ 

SITE LOCA TIO:\'./l\.IAP Draw a map of the site and indicate the areas sampled (or attach a photograph) 

Bankfull width 2.7 ft 
Bankfull depth 0.3 ft 
Floodprone width 4.9 ft 
Terrace width 6.5 ft 
Terrace depth 1.2 ft 

Photographs were taken facing downstream and upstream. 

STREAM Stream Subsystem 
CHARACTERIZATIOX O Perennial O Intermittent O Tidal 

Stream Origin 
0 Glacial 
0 Non-glacial montane 
0 Swamp and bog 

0 Spring-fed 
0 Mixture of origins 
IDOther J"lJDOff 

Stream T)·pe 
0 Coldwater x) Warmwatcr 
Catchment Area 5. 9 acres 

Rapid Bfoassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Aifacroinvertebrates, and Fish, Second Edition - Form 1 A-5 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(BACK) 

WATERSHED Predominant Surrounding Landusc Local Watershed i.\PS Pollution 
FEATURES 0 Forest O Commercial Xl No evidence O Some potential sources 

0 Field/Pasture 0 Industrial 0 Obvious sources 
XI Agricultural □ Other 
0 Residential Local Watershed Erosion 

0 None ~ Moderate 0 Heavy 

RIPARfAN Indicate the dominant type and record the dominant species present 
VEGETATION XI Trees □ Shrubs O Grasses □ Herbaceous 
(18 meter buffer) 

dominant species present green ash, shagbark hickor):'., hackberry 

!:\'STREAM Estimated Reach Length 50 fl ;x:_ Cano~y Cover 
FEATURES □ Partly open O Partly shaded XI Shaded 

Estimated Stream Width ___ m 
High Water Mark ---m 

Sampling Reach Arca ___ m' 
Proportion or Reach Represented by Stream 

Area in km1 (m2xl000) ___ km~ i\Ior_ehologv Types 
0 Riffle • % Xl Run 100 °' 

Estimated Stream Depth ___ m 0 Pool 1/o ---'" 

Surface Velocity m/sec Clumnelized 0 Yes Xl:No ---(at thalweg) 
Dam Present 0 Yes :x}No 

LARGE WOODY LWD ___ m' 
DEBRIS 

Density ofLWD ___ m2/km~ (LWD/ reach area) 

AQUATIC Indicate the dominant type and record the dominant sC)ecies present 
0 Free tloating VEGETATIO~ 0 Rooted emergent O Rooted submergent Rooted floatimi: 

0 Floating Algae O Attached Algae ~ 

dominant species present 

Portion of the reach with aquatic vegetation 0 % 

WATER QUALITY Temperature "C Water Odors 
0 Nonnal/None O Scwa~ 

Specific Conductance 0 Petroleum O hemical 
0 Fishy □ Other 

Dissolved Oxygen 

no water present Water Surface Oils 
pH □ Slick 0 Sheen OG!obs 0 Flecks 

□ None 0 Other 
Turbidity 

Turbidity~ not measured) 
WQ Instrument Used 0 Clear Slightly turbid □ Turbid 

0 Opaque O Stained □ Other ___ 

SEDIME!\T/ Odors Desj°sits 
SUBSTRATE IXJ'Nomm! 0 Sewage 0 Petroleum 0 Judge O Sawdust O Paper fiber □ Sand 

0 Chemical 0 Anaerobic □ None U Relict shells O Other 
0 Other 

Oils 
Looking at stones which are not deeply embedded, 
are the undersides black in color? N / A 

ID Absent □ Slight 0 Moderate D Profuse □ Yes □ No 

IXORGANIC SUBSTRATE COMPO,';E'.'.'TS ORGA1"\'.IC SUBSTRATE COMPO,';ENTS 
(should add up to 100%) (docs not necessarily add up to 100%) 

Substrate Diameter % Composition in Substrate Characteristic % Com1.1osition in 
Type Sampling Reach Type Samplmg Area 

Bedrock Detritus sticks, wood, coarse plant 
materials (CPOM) 

Boulder > 256 mm (10") 

Cobble 64<!56 mm (2.5"-10") Muck-Mud black, vety fine organic 
(FPOM) 

Gravel 2-64 mm (O. l "-2.5") 

Sand 0.06-2mm (gritty) Marl grey, shell fragments 

Silt 0.004-0.06 mm 50 
Clay < 0.004 mm (slick) 50 

A-6 Appendix A-1: Hab;tat Assessment and Physicochemical Characterization Field Data Sheets - Form I 
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (FRONT) 

STREAM NAME Sl LOCATION NE Williamson Countv, IL 
STATION# RIVERM!LE STREAM CLASS eohemeral 
LAT 37.85423 I.ONG -88.74416 RIVER BASIN Middle Fork Saline River 
STORET# AGENCY 

!NVESTIGA TORS William OLearv 
FORM COMPLETED BY DATE 160CT2~- l REASONFORSURVEY 

WO TIME 
11

'
15 

AM '" potential permitting 

Habitat Condition Category 
Parameter 

Optimal Suboptimal Marginal Poor 

Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable 
I. Epifaunal substrate favorable for habit.it; well-suited for habitat; habitat habitat lack of habitat is 
Substrate/ epifaunal colonization and full colonization potential; availability less than obvious; substrate 
Available Cover fish cover; mix of snags, adequate habitat for desirable; substrate unstable or lacking 

submerged logs, undercut maintenance of frequently disturbed or 
banks. cobble or other populations; presence of removed. 
stable habitat and at stage additional substrate in the 
to allow full colonization fonu ofnewfall, but not 
potential (i.e., logs/snags yet prepared for 
that are not new fall and colonization (may rate at 

11 not transient) high end of scale) 
-;; -

15 :14 iJ 12 n <10· , .•• •7 6 ·3;2>! 
" SCORE 20 19 18 17 16 /5: 4 .0 • -" Mixture of substrate Mixture of soft sand, mud, All mud or clay or sand Hard-pan clay or bedrock; C 

:a, 2. Pool Substrate materials, with gravel and or clay; mud may be bottom; little or no root no root mat or vegetation. 
c Characterization firm sand prevalent; root dominant; some root mats mat; no submerged ;;; mats and submerged and submerged vegetation vegetation. 
·= 6 vegetation common nresent. 
"' " SCORE 20 19 18. 17 16 15 1-4- ,.,13 12 II 10 .. ,.9 S .· .7 .. :.6 s 4 3 2 I .O · " -= ;: Even mix of large- Majority of pools large- Shallow pools much more ivlajority of pools small-• • 3. Pool Variability shallow, large-deep, deep; very few shallow. prevalent than deep pools. shallow or pools absent. .Q 

-= small-shallow, small-deep . 
1 I nools orcsent -" • SCORE 20 19 18 17 16 15 14 13 12 II IO . 9 . 8 · . 7 ·, 6 5 . 4 3 2 I 0 c 

E 
Little or no enlargement Some new increase in bar Moderate deposition of Heavy deposits of fine " .. 

4. Sediment of islands or point bars formation, mostly from new gravel, sand or fine material, increased bar 
Deposition and less than <20% of the gravel, sand or fine sediment on old and new development; more than 

bottom affected by sediment; 20-50% of the bars; 50-80% of the 80% of the bottom 
sediment deposition. bottom affected: slight bottom affected; sediment changing frequently; pools 

deposition in pools. deposits at obstructions, almost absent due to 
constrictions, and bends; substantial sediment 
moderate deposition of deposition 

6 I nools orevalent 
.... 

SCORE 20 19 18 17 16 15 14 13 12 II· IO 9 .8 7 .· 6 5 4 3 2 I 0 

Water reaches base of Water fills >75% of the Water fills 25-75% of the Very little \Yater in 
5. Channel Flow both lower banks, and available channel; or available channel, and/or channel and mostly 
Status minimal amount of <25% of channel substrate riffle substrates are mostly present as standing pools 

channel substrate is is exposed. exposed. 

1 
exposed. 

SCORE 20 19 18 17 16 15 14 13 12 II IO 9 8 7 6 5 4 3 2 I 0 

Rapid Bioassessment Protocols For Use in Streams and Wadeab/e Rivers: Periphyton, Benthic 
1\1acroinvertebrates, and Fish, Second Edition - Form 3 A-9 
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK) 

Habitat Condition Categonr 
Parameter 

Qntimal Subontimal l\far11i11al Poor 

6. Channel Channelization or Some channelization Channelization may be Banks shored \vith gabion 
Alteration dredging absent or present usually in areas of extensive; embankments or cement: over 80% of 

mmunaL stream with bridge abutments: or shoring slruclures the stream reach 
normal pattern evidence of past present on both banks; and ch;;mnelized and disrupted. 

channelization. i.e, 40 to 80% of stream reach Jnstream habitat greatly 
dredging, ( greater than channelized and disrupted altered or removed 
past20 yr) may be entirely 
present, but recent 
cha11nelizat1on is not 

15 oresenl 

SCORE 20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 1 I 0 

The bends in the stream The bends in the stream The bends in the stream Channel straight, 
7. Channel increase the stream length increase the stream length increase the stream length watenvay has been 
Sinuosity 3 to 4 times longer than if I to 2 times longer than if I to 2 times longer than if channelized for a long 

it was in a straight line. it was in a straight line. it was in a straight lmc distance. 
(Note• channel braiding is 
considered normal in 

;; coastal plains and other 

" - low.[ving areas This 

" para1{1et;r is not easily .5 
C. 7 rated in these areas ) 
a 
;;, SCORE 20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0 
C 
• Banks stable: evidence of Moderately stable; Moderately unstable; 30· Unstable; many eroded ; - 8. Bank Stability erosion or bank failure infrequent, small areas of 60% of bank in reach has areas; "raw" areas • "' (score each bank) absent or minimal, little erosion mostly healed areas of erosion; high frequent along straight a - potential for future over 5•30% of bank in erosion potential during sections and bends; 
.c 

"' problems <5%ofbank reach has areas of erosion floods obvious bank sloughing; 
:, affected 60· 100% of bank has • 
-= erosional scars 
l; 

SCORE 9 (LB) 
c-

• Left Bank . IQ 9 •· 8 7 6 . 5 4 3 ... 2 · , I 0 
• .c 

SCORE 9 .: (RB) Riiht Bank 10 9 8 . 7 6 5 4 . 3 2 I 0 

~ 
;, More than 90% of the 70•90% of the streambank 50-70% of the streambank Less than 50% of the 

5 9. Vegetative streambank surfaces and surfaces covered by native surfaces covered by strcambank surfaces 

" Protection (score immediate nparian zone vegetalion, but one class vegetation, disruption covered by vegetation; -" .. each bank) covered by native of plants is not well• obvious; patches of bare disruption of stream bank 
vegetation. including represented, disruption soil or closely cropped vegetation is very high; 

Note; detem1ine left trees. understory shrubs, evident but not affecting vegetation common: less vegetation has been 
or right side by or nonwoody full plant growth potential than one•half of the removed to 
facing downstream macrophytes; vegetative to any great extent; more potential plant stubble 5 centim!!lers or less in 

disruption through grazing than one•halfofthe height remaining. average stubble height. 
or mowing minimal or not potential plant stubble 
evident almost all plants height remaining 
allowed to grow naturally 

SCORE~(LB) Lell Bank 10 9 8 7 6 5 4 3 2 I 0 

SCORE 9 (RB) Righ!Bank · .. 10 9 S. . . 7 6 5 4 .. 3 · . 2. 1. . 0 

Width of riparian zone Width of riparian zone 12· Width of riparian zone (5. Width of riparian zone <6 

10. Riparian > 18 meters, human 18 meters, human 12 meters; human meters: little or no 
Vegetath·e Zone activities (i e .• parking activities have impacted activities have impacted riparian vegetation due to 
Width (score each lots. roadbeds, clear•cuts, zone only minimally zone a great deal human activities. 
bank riparian zone) la,nts, or crops) have not 

impacted zone 

SCORE~(LB) Left Bank 10 Q 8 7 6 5 4 3 2 I 0 

SCORE4_(RBJ Rig.ht Bank IO 9 8 7 6 5 4 J 2 I 0 

Total Score __ 9_7 __ 

A-10 Appendix A-1: Habitat Assessment and Physicochemical Characteri:::.ation Field Data Sheets - Form 3 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(FRONT) 

STREA..\11 NAME S2 
STATION# RIVERMILE 

LAT ,z 854?] LONG -88 74660 
STORET# 

INVESTIGATORS William OLearv 
FOR.i\tl COMPLETED BY 

WEATHER 
CO~DITIO:XS 

WO 

Now 

LOCATION NE Williamson Countv, IL 
STREA.i\-1 CLASS intermittent 
RIVER BASIN Middle Fork Saline River 
AGENCY 

DATE 16OCT2~ l REASON FOR SURVEY 

TIME 
I uo "' '" potential permitting 

Past 24 
hours 
□ 
□ 

Has there been a heavy rain in the last 7 days'! 
OYes :f)No 

Air Temperature~0i F □ 
□ 
□ 100 ¾Ji) 

stonn (heavy rain) 
rain (steady rain) 

showers (intcnnittent) 
%cloud cover 
clear/sunny 

□ 
0 % 
□-

Other _____________ _ 

□ 

SITE LOCATION/MAP Draw a map orthe site and indicate the areas sampled (or attach a photograph) 

STREAM 
CHARACTERIZATIOX 

Bankfull width 6.4 ft 
Bankfull depth 0.8 ft 
Floodprone width 1.4 ft 
Terrace width 25.0 
Terrace depth 3.5 ft 

Photographs were taken facing downstream and upstream. 

Stream Subsystem 
0 Perennial §:! Intermittent O Tidal 

Stream Origin 
□ Glacial 
0 Non-glacial montanc 
□ Swamp and bog 

0 Sprin°-fed 
a Mixtllre of origins 
XlOther rJJDOff 

Stream Type 
0 Coldwater ~ Warmwater 

Catchment Area 0.8 sq miles 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Nlacroinvertebrates, and Fish, Second Edition - Form 1 A-5 



R06419

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(BACK) 

S2 

WATERSHED Predominant Surrounding Landusc Local Watershed NPS Pollution 
FEATURES 0 Forest O Commercial Xl No evidence O Some potential sources 

0 Field/Pasture 0 Industrial 0 Obvious sources 
XI Agricultural 0 Other 
0 Residential Local Watershed Erosion 

□ None §:,;! Moderate □ Heavy 

RIPARIAN Indicate the dominant type and record the dominant species present 
VEGETATIO;;,,; Trees O Shrubs~ Grasses O ~erbaceous (18 meter buffer) dominant species present arnyard grass, fall panicum 

IXSTREAM Estimated Reach Length 50 fl ;x Cano~y Cover 
FEATURES Xl Partly open 0 Partly shaded O Shaded 

Estimated Stream Width ---m 
High Water Mark ---m 

Sampling Reach Arca ___ m' 
Proportion of Reach Represented by Stream 

Arca in km? (m!xto00) ---km2 i\Ior_ehology Types 
0 Riffle % <>lRun_2Q___ 

Estimated Stream Depth m ~ Pool 10% %. 
---

Surface Velocity rn/sec Channelized XlYes □ No ---
(at thalwcg) 

Dam Present □ Yes j;l No 

LARGE WOODY LWD ___ m2 
DEBRIS 

Density ofLWD m2/km2 (LWD/ reach area) 

AQUATIC Indicate the dominant type and record the dominant s6ecics present 
VEGETATION 0 Rooted emergent O Rooted submergent Rooted floating 0 Free floating 

0 Floating Algae O Attached Algae 

dominant species present 

Portion of the reach with aquatic vegetation 0 % 

WATER QUALITY Temperature 'C Water Odors 
Xl Nonna!/None O Sewa2e 

Specific Conductance 0 Petroleum □ 'Chemical 

1 small pool 
□ Fishy 0 Other 

Dissolved Oxygen 
Water Surface Oils 

present pH □ Slick D Sheen □ Globs 0 Flecks 
,xi None □ Other 

Turbidity 
Turbidity~ not measured) 

WQ Instrument Used 0 Clear Slight~ turbid □ Turbid 
z:) Opaque D Stame □ Other 

SEDIMENT/ Odors De~osits 
SUBSTRATE !Sl Normal 0 Sewa2e 0 Petroleum 0 !ude:e O Sawdust O Paper fiber □ Sand 

□ Chemical □ Anaerobic □ None 0 Relict shells O Other 
□ Other 

Looking at stones which arc not deeply embedded, 
Oils arc the undersides black in color? 
XI Absent □ Slight 0 Moderate 0 Profose x)Yes □ No 

I~ORGANIC SUBSTRATE COMPONENTS ORGAi\'IC SUBSTRATE COi\.lPO:\'ENTS 
(should add up to 100%) (docs not necessarily add up to 100%) 

Substrate Diameter % Composition in Substrate Characteristic '1/o COOlJ?OSition in 
Type Sampling Reach Type Samplmg Area 

Bedrock Detritus sticks, wood, cOarse plant 
materials (CPOM) 

Boulder >256mm(I0") 

Cobble 64-256 mm (2.5"-10") Muck-Mud black, very fine organic 
(FPOM) 

Gravel 2-64 mm (0.1 "-2.5") 

Sand 0.06-2mm (gritty) 10 Marl grey, she!! fragments 

Silt 0.004-0.06 mm 45 
Clay < 0.004 mm (slick) 45 

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form I 



R06420

HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (FRONT) 

STREAM NAME S2 LOCATION NE Williamson County, IL 
STATION# RIVERMILE STREAM CLASS intermittent 
LAT 37.85421 LONG -88.74660 RIVER BASIN Middle Fork Saline River 
STORET# AGENCY 

INVESTIGATORS William OLearv 
FORM COMPLETED BY DATE 16OCT2~ REASON FOR SURVEY 

WO TIME 11:30 •\M PM potential permitting 

Habitat Condition Category 
Parameter 

Optimal Suboptimal Marginal Poor 

Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than I 0% stable 
I. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat: lack of habitat is 
Substrate/ epifaunal colonization and full colonization potential; availability less than obvious; substrate 
AYailable Cover fish cover; mix of snags, adequate habitat for desirable; substrate unstable or lacking. 

submerged logs, undercut maintenance of frequently disturbed or 
banks. cobble or other populations; presence of removed 
stable habitat and at stage additional substrate in the 
to allow full colonization fonu ofnewfall, but not 
potential (i.e., logs/snags yet prepared for 
that are not new fall and colonization (may rate at 
not transient) high end of scale) 

"' 11 :20'',i9' IS . 17 16 15 14 13 .12 9 
.. 

6 i ,,, 2; /1, 
t SCORE 11 10 8 - '. 7 5 ' 3 0 

" Mixture of Sl1bstrate Mixture of soft sand, mud, All mud or clay or sand Hard-pan clay or bedrock; .E 
C. 2. Pool Substrate materials, with gravel and or clay; mud may be bottom; little or no root no root mat or vegetation. 
c Characterization firm sand prevalent root dominant; some root mats mat; no submerged a mats and submerged and submerged vegetation vegetation. 

.E vegetation common present 
] 

SCORE 7 
20 19 18 17 16 15 14 13 12 II 10 9,, - 8 7 - ,6 5 4 3 2 I 0 " -= = > Even mix oflarge• Majority of pools large• Shallow pools much more Majority of pools small• • • 3. Pool Variability shallow, large-deep, deep, very few shallow prevalent than deep pools. shallow or pools absent .,, 

£ small-shallow, small-deep , I oools oresent. • 4 .s .. 

5 SCORE 20 19 18 17 16 15 14 13 12 II JO 9 8 7 .6 5 ,4 - 3 2 I 0 
• • Little or no enlargement Some new increase in bar Moderate deposition of Heavy deposits of fine " .. 

4. Sediment of islands or point bars formation, mostly from new gravel, sand or fine material, increased bar 
Deposition and less than <20% of the gravel, sand or fine sediment on old and new development; more than 

bottom affected by sediment, 20-50% of the bars; 50-80% of the 80% of the bottom 
sediment deposition. bottom affected: slight bottom affected: sediment changing frequently; pools 

deposition in pools. deposits at obstructions, almost absent due to 
constrictions, and bends: subst.intial seJiment 
moderate deposition of deposition 

6 oools nrevalent 

SCORE 20 19 18 17 16 15 , 14 13 12 II JO 9 8 7 6 5 4 3 2 I 0 

Water reaches base of Water fills >75% of the Water fills 25-75% of the Very little \\-uter in 
S. Channel Flow both lower banks, and available channel; or available channel, and/or channel and mostly 
Status minimal amount of <25% of channel substrate rime substrates are mostly present as standing pools. 

channel substrate is is exposed. exposed 

8 exposed 

SCORE 20 19 JS 17 16 15 J.J 13 12 II IO 9 s 7 6 5 4 3 2 I 0 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 3 A-9 



R06421

HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK) 
S2 

Habitat Condition Categorv 
Parameter 

Qntimal Subontimal Mar0 inal Poor 

6. Channel Channelization or Some channchzat1on Channelization may be Banks shored with gabion 

Alteration dredging absent or present. usually in areas of extensive: embankments or cement over 80% of 
mini~na!: stream with bridge abutments: or shoring structures the stream rcad1 
normal pattern. evidence of past present on both banks; and channelized and disrupted. 

channelization, Le. 40 to 80% of stream reach lnstream habitat greatly 
dredging, (greater than channelized and disrupted altered or removed 
past 20 yr) may be entirely 
present, but recent 
channelization is not 

SCORE 
10 

20 19 18 17 

oresent 

16 15 14 13 12 11 10 9 8 7 6 5 4 J 2 l 0 

The bends in the stream The bends in the stream The bends in the stream Channel straight; 
7, Channel increase the stream length increase the stream length increase the stream length waterway has been 

Sinuosity 3 to 4 times longer than if 1 to 2 times longer than if 1 to 2 times longer than if channelized for a long 
1t \VUS in a straight line it was in a straight lme it was in a straight line distance 
(Note - channel braiding is 
considered nom1al in 

;; coastal plains and other 
a! 
" low-lvinl! areas This ,. paran;et;r ts not easily .5 
C. 

7 
rated in these areas ) 

e 13 6 1;, SCORE 20 19 18 17 16 15 14 12 11 10 9 8 7 5 4 3 2 l 0 

§ 
Banks stable; evidence of Moderately stable; Moderately unstable; 30- Unstable; many eroded i: 

" 8. Bank Stability erosion or bank failure infrequent, small areas of 60% of bank in reach has areas; "raw" areas • ~ (score each bank) absent or minimal. little erosmn mostly healed areas of erosion; high frequent along straight = 0 potenual for future 5-30% of bank in erosion potential during si..-ct1ons and bends; " over ,, 
E problems <5% of bank reach has areas of erosion tloods, obvious bank sloughing. 

= affected. 60-100% of bank has 
.: erosional scars 

~ SCORE~(LB) Left Bank .. 10 9 8 7 6 5 4 J 2 l 0 
• ,, 

SCORE 7 Righl Bank 10 8 E (RB) 9 7 6 5 4 J 2 l 0 

" " ~ More than 90% ofthe 70-90% of the streambnnk 50-70% of the streambank Less than 50% of the 

~ 9. Vegetative streambank surfaces and surfaces covered by native surfaces covered by streambank surfaces 
Protection (score immediate nparian zone vegetation, but one class vegetation. disruption covered by vegetation; 

~ each bank) covered by native of plants is not \Veil- obvious; patches of bare disruption ofstreambank 
vegetation. including represented. disruption soil or closely cropped vegetation is vcty high, 

Note: detem1ine left trees, understory shmbs, evidt!nl but not affecting vegetation common; less vegetation has been 
or right side by or nonwoody full plant growth potential than one-half of the removed to 

facing downstream nmcrophytes; vegetative to any great extent; more pcitential plant stubble 5 centimeters or less in 
disruption through grazing than one-half of the height remaining average stubble height. 
or mowing minimal or not potential plant stubble 
evident almost all plants height remaining 
allowed to grow naturally 

SCORE Q_ (LB) Len Bank IO 9· 8 7 6 5 4 3 2 l 0 

SCOREL(RB) Right Bank . 10 9 . s 7 6 5 4 3 2 l () 

Width of riparian zone Width of riparian zone 12- Width of riparian zone 6- Width of riparian zone <6 
10. Riparian > 18 meters, human 18 meters; human 12 meters, human meters: little or no 
Vegetative Zone activities (i e .• parking activities have impacted activities have impacted riparian vegetation due to 
\Vidth (score each lots. roadbeds, clear-cuts, zone only minimall} zone a great deal human activities 
bank riparian zone) lawns, or crops) have not 

impacted zone 

SCORE_l_(LB) Left Bank 10 9 8 7 6 5 4 J 2 l () 

SCORE I (RB) Right Bank 10 9 8 7 6 5 4 3 2 l u 

Total Score __ S_l __ _ 

A-10 Appendix A-I: Habitat Assessment and Physicochemical Characteri:ation Field Data Sheets - Form 3 
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R06424

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(FRONT) 

STREAt\-1 NAME S3 LOCATION NE \Nilliamson Countv, IL 
STATION# RIVERMILE STREAM CLASS eohemeral 
LAT 3:Z 85,1?2 LONG -88 :Z4:Z41 RIVER BASfN Middle Fork Saline River 
STORET# AGENCY 

INVESTIGATORS William OLearv 
FORM COMPLETED BY 

WEATHER 
COXDITIONS 

SITE LOCATIO:\'/MAP 

STREAM 
CHARACTERIZATIO:\' 

WO 

Now 

0 
0 
0 

100 %ii} 
0 

?1iTl }p£lCT2t5,M 

storm (heavy rain) 
rain (steady rain) 

showers (intem1ittent) 
%cloud cover 

clear/sunny 

Past 24 
hours 
0 
0 
0 
0 % 
□-

REASON FOR SURVEY 

potential permitting 

Has there been a heavy rain in the last 7 days'! 
□ Yes XINo 

Air Temperature 45 °i F 
Other ____________ _ 

Draw a map of the site and indicate the areas sampled (or attach a photograph) 

Bankfull width 3.6 ft 
Bankfull depth 0.3 ft 
Floodprone width 7.5 ft 
Terrace width 10.5 ft 
Terrace depth 2.9 ft 

Photographs were taken facing downstream and upstream. 

Note: This feature is an erosional gully and as such is probably not 
a jurisdictional feasture under 404 CW A. 

Stream Subsvstem 
0 Perennial • D Intennittent O Tidal 

Stream Origin 
0 Glacial 
0 Non-glacial montane 
0 S,\~<1mp and bog 

0 Sprin"-fed 
0 Mixhf're of origins 
DOther rnnoff 

Stream Type 

0 Coldwater :Ki \Vannwater 

Catchment Arca 3 .2 acres 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
i\;facroinvertebrates, and Fish, Second Edition - Form 1 A-5 



R06425

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DA TA SHEET 
(BACK) 

S3 

WATERSHED Predominant Surrounding Landusc Local Watershed i\'.PS Pollution 
FEATURES 0 Forest D Commercial XI No evidence O Some potential sources 

0 Fickl/Pasture □ Industrial 0 Obvious sources 
1'I Agricultural 0 Other 
0 Residential Local Watershed Erosion 

ONone §i! Moderate 0 Heavy 

RIPARIAN Indicate the dominant type and record the dominant species present 
VEGETATION Trees 0 Shrubs 0 Grasses xl Herbaceous 
(18 meter buffer) dominant species present Japanese bone}!:Sllckle fall panicllm 

lNSTREAM Estimated Reach Length 50 fl ;x CanOP.Y Cover 
FEATURES XI Partly open 0 Partly shaded O Shaded 

Estimated Stream Width ___ m 

___ m' 
High Water Mark ___ m 

Sampling Reach Arca 
Proportion of Reach Represented by Stream 

Area in km1 (m1x I 000) ___ km1 Mor£hology Types 

Estimated Stream Depth 
0 Riffle % Xl Run 100 % 

---m 0 Pool_¼ ---

Surface Velocity ---m/sec Channelized OYes XI No 
(at thalweg) 

Dam Present □ Yes x)No 

LARGE WOODY LWD ___ m' 
DEBRIS 

Density of L WO m?/km2 (LWD/ reach area) 

AQUATIC Indicate the dominant type and record the dominant sr3ecics present 
VEGETATION 0 Rooted emergent O Rooted submergent Rooted floatine 0 Free floating 

0 Floating Algae O Attached Algae -

dominant species present 

Portion of the reach with aquatic vegetation 0 % 

WATER QUALITY Temperature "C Water Odors 
O Nonnal/Nonc O Sewat 

Specific Conductance 0 Petroleum O hemical 

no water present 0 Fishy 0 Other 
Dissolved Oxygen 

Water Surface Oils 
pH □ Slick 0 Sheen □ Globs 0 Flecks 

□ None D Other 
Turbidity 

Turbidity~ not measured) 
WQ instrument Used 0 Clear Sli¥ht1J' turbid □ Turbid 

0 Opaque O Staine 0 Other 

SEDli\lENT/ Odors Dc£iosils 
SUBSTRATE 00 Nonna\ 0 Sewage 0 Petroleum D Judge O Sawdust O Paper fiber □ Sand 

□ Chemical D Anaerobic □ None 0 Relict shells O Other 
0 Other 

Looking at stones which are not deeply embedded, 
Oils are the undersides black in color? N/ A 
XI Absent □ Slight 0 Moderate □ Profuse □ Yes □ No 

INORGANIC SUBSTR.A TE COMPONE'.\'TS ORGANIC SUBSTRATE COMPONENTS 
(should add up to 100%) (docs not necessarily add up to 100%) 

Substrate Diameter % Composition in Substrate Characteristic % Comeosition in 
T:ype Sampling Reach Type Samplmg Area 

Bedrock Detritus sticks, wood, coarse plant 
materials (CPm"'1} 

Boulder >256 mm (10"} 

Cobble 64-256 mm (2.5"-10") Muck-Mud black, very fine organic 
(FPOM) 

Grave! 2-64 mm (0.l "-2.5") 

Sand 0.06-2mm (gritty) Marl grey, shell fragments 

Silt 0.004-0.06 mm 50 
Clay < 0.004 mm (slick) 50 

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1 



R06426

HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (FRONT) 

STREAM NAr-..tE S3 LOCATION NE Williamson County, IL 
STATION# RIVERMILE STREAM CLASS ephemeral 
LAT 37.85422 LONG -88.74741 RIVER BASIN Middle Fork Saline River 
STORET# AGENCY 

INVESTIGATORS William OLeary 
FORM COMPLETED BY DATE 160CT2(0 I REASONFORSURVE\' 

WO TIME 
11

'
50 

•'"" "'' potential permitting 

J-Iabit:lt Condition Category 
Parameter 

Optimal Suboptimal i\Jarginal Poor 

Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than I 0% stable 
1. Epifaunal substrate favorable for habitat; well-suited for habitat, habitat habitat. lack of habitat is 
Substrate/ epifaunal colonization and full colonization potential. avnilability less than obvious; substrate 
AYuilablc Cover fish cover; mix of snags, adequate habitat for desirable; substrate unstable or lacking 

submerged logs, undercut maintenance of frequently disturbed or 
banks. cobble or other populations, presence or removed 
stable habitat and at stage additional substrate in the 
to allow lull colonization fonn ofncwfall, but not 
potential {i.e., logs/snags yet prepared for 
that are not new fall and colonization {may rate at 
not transient) high end ofsca!e). 

" SCORE 1 2ci ,, i9 /:18 . 17 16 15 14 .-·13 ~ 12 n JO 9' 8 7 '6 -'S '4 3 2 .. :1 . 0 t 
"" i\lixture of substrate Mixture of soft sand, mud, All mud or clay or sand Hard-pan clay or bedrock; ·= C. 2. Pool Substrate materials, with gravel and or clay; mud may be bottom, little or no root no root mat or vegetation. 
E Characterization firm sand prevalent; root dominant; some root mats mat; no submerged ;; mats and submerged and submerged vegetation vegetation. 
·= vegetation common present 
] 7 
.2 SCORE 20 · 19 18 ,17 16 15 14 13 12 JI IO. ,9 .. 8 ... 7 ... 6 ... 5 4 3 2 I 0 

~ Even mix of large, Majority of pools large- Shallow pools much more Majority of pools small-
0 3. Pool Variability shallow, large-deep, deep, very few shallow prevalent than deep pools shallow or pools absent ~ 

-= small-shallow. small-deep 
' 1 pools oresent a 

" 1 " SCORE 20 19 18 17 16 15 14 13 12 II JO 9 8 7 6 5 4 3 2 I 0 
~ 

Liule or no enlargement Some new increase in bar Moderate deposition of Heavy deposits of fine " '-
-'· Sediment of islands or point bars fom1ation, mostly from new gravel, sand or fine material, increased bar 
Deposition and less than <20% of the gravel, sand or fine sediment on old and new development; more than 

bottom affected by sediment, 20-50% of the bars, 50-80% of the 80% of the bottom 
sediment deposition bottom affected; slight bottom affected; sediment changing frequently; pools 

depositmn in pools. deposits at obstructions, almost absent due to 
constrictions, and bends. substanti.il sedunent 
moderate deposition of deposition 

3 
pools nrcvalent 

. 
SCORE 20 19 18 17 16 15 14 13 12 II IO 9 8 7 6 5 4 3 2 I 0 

Water reaches base of Water fills >75% of the Water fills 25-75% of the Very little waler in 
5. Channel Flow both lower banks, and available channel, or a\ailable channel, and/or channel and mostly 
Status minimal amount of <25% of channel substrate nffie substrates are mostly present as standing pools 

channel substrate is is exposed. exposed 
exposed 

SCORE 3 20 19 18 17 16 15 14 13 12 II JO 9 8 7 6 5 4 3 2 I 0 

Rapid Bioassessnrenl Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
lv!acroinvertebrates, and Fish, Second Edition - Form 3 A-9 



R06427

HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK) 
S3 

Habitat Condition Cate2ory 

Parameter 
Ontim:tl Subontimal i\laroinal Poor 

6. Channel Channchzation or Some channcl11,auon Channelization may be Banks shored \V1th gab10n 

Alteration dredgmg absent or present. usua!I) in areas of extensive. emb<1nkmcnts or cement. over SO% of 

minimal. stream with bridge .ibutmcnts. or shoring structures the str.:=am reach 
normal pattern evidence of past present on both banks; and chunne!izcd and d1sn1ptcd 

channelization, i e, -W to SO% of stream reach lnstrcam habitat greatly 
dredging, (greater than channel 1zed and disrupted altered or rcmo\·ed 
past 20 yr) may be entirely 
present, but recent 
channelization is not 

16 
I present. 

SCORE 20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0 

The bends m the stream The bends m the stream The bends m the stream Channel straight, 

7, Channel mcrease the stream length increase the stream length increase the stream length watersay has been 

Sinuosity 3 to 4 times longer than if 1 to 2 times longer than tf I to 2 tunes longer than if channelized for a long 
it \\·as in a straight l inc it v.'aS in a straight line it \\as in a straight hne distance. 
(Note - channel braiding is 
considered normal m 

~ 
0 coastal plains and other 
t low-lying areas This 

" parameter 1s not easily = 
~ rated in these areas.) 

= 1J. SCORE 8 20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0 

= • Banks stable: evidence of Moderately stable; Moderately unstable. 30~ Unstable; many eroded -5 
" 8. B:rnkSt:1bility erosion or bank failure infrequent, small areas of 60% of bank in reach has areas, "rnw" areas 
0 -= (score each bank) absent or minimal, lntle erosion mostly heakd areas of erosion; high frequent along straight • E potential for future over 5-30% of bank in erosion potential during sections and bends; 
~ 

E problems <5% of bank reach has areas of erosion tloo<ls obvious bank sloughing, 

• affected 60- 100% of bank has 

-= erosional scars . 
• , 

SCORE~(LB) 0 Left Bank 10 9 8 7 6 5 4 3 2 1 0 
0 
~ 

E SCORE2 (RB) Right Bank 10 9 8 7 6 . 5 4 3 2 I 0 
, 
~ More than 90% ofthe 70-90% of the streambank 50-70% of the streambank Less than 50% of the 
" streambank surfaces and surfaces covered by native surfaces covered by streambank surfaces 
= 9. Vegetative 
E Protection (score immediate riparian zone vegetation. but one class vegetation. disruption covered by vegetation; 
• 0. each bank) covered by native of plants is not well- obvious. patches of bare disruption ofstreambank 

vegetation, including represented. disruption soil or closely cropped vegetation is very high. 

Note: detem1ine left trees. understory shrubs. evident but not affecting vegetation common: less vegetatmn has been 

or right side by or nonwoody full plant gro\\1h potential than one-half of the removed to 

facing downstream macroph) tes; vegetative to any great extent. more potential plant stubble 5 centimeters or less in 
disruption through grazing than one-half of the height remaining average stubble height. 
or mowing mmimal or not potential plant stubbk 
evident. almost all plants height remainmg 
allowed to grow naturally 

SCORE2_(LBJ Left Bank 10 9 8 7 6 5 4 3 2 I 0 

SCOREl_(RB) Right Bank 10 9 s 7. 6 5 4 3 2 I 0 

Width of riparian zone Width of riparian zone !2- Width of riparian zone 6- Width of riparian zone <6 

I 0. Riparian > 18 meters. human 18 meters. human 12 meters, human meters little or no 
Vegetative Zone activities (i e, parkmg activities ha\·e impacted activities have impacted npanan vegetation due to 
Width (score each lots, roadbeds, clear-cuts, zone only minimally zone a great deal human act iv Jties 
bank riparian zone) lam15, or crops) have not 

m1pacted zone 

SCORE _2_1LB) Left.Bank 10 9 8 7 6 5 4 3 2 I 0 

SCORE 0 (RB) Right Bank 10 9 8 7 6 5 4 3 2 I 0 

Total Score _4_9 __ _ 

A- IO Appendix A-1: Habitat Assessment and Physicochemical Characteri=ation Field Data Sheets - Form 3 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(FRONT) 

STREAi\1 NAME S4 
STATION# RIVERMILE 

LAT 3Z.85421 LONG -88. 7 49 I 0 
STORET# 

INVESTIGATORS William OLearv 
FORM COMPLETED BY 

WEATHER 
CONDIT!ONS 

WO 

Now 

LOCATION NE Williamson Countv, IL 
STREAt'vl CLASS intermittent 
RIVER BASIN Middle Fork Saline River 
AGENCY 

DATE 160CT20101 REASON FOR SURVEY 
TIME 12:Uj AM PM t f 1 "tf po en ia perm1 mg 

Past 24 
hours 
0 
0 

Has there been a heavy rain in the last 7 days'! 
□ Yes X)No 

Air Tcmperature~0:0: F 0 
0 
0 

100 ¾x) 
0 

storm (heavy rain) 
rain (steady rain) 

showers (intermittent) 
%cloud cover 

clear/sunny 

0 
0 % 
□-

Other ____________ _ 

SITE LOCATION/MAP Draw a map of the site and indicate the areas sampled (or attach a photograph) 

Bankfull width 13.0 ft 
Bankfull depth 3.2 ft 
Floodprone width 20.2 ft 
Terrace width 22.2 ft 
Terrace depth 7.1 ft 

Photographs were taken facing downstream and upstream. 

STREAM Stream Subsystem 
CHARACTERIZATION O Perennial Xlntennittent D Tidal 

Stream Origin 
D Glacial 
0 Non-glacial montanc 
0 Swamp and bog 

O Sprine:-fcd 
0 Mixture of origins 
1D Other r1JDOff 

Stream Type 
a Coldwater xl \Vam1water 

Catchment Arca 1.9 sq miles 

Rapid Bioassessment Protocols For Use in Streams and TVadeable Rivers: Periphyton, Benthic 
Jvlacroinvertebrates, and Fish, Second Edition - Form 1 A-5 



R06431

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(BACK) 

S4 

WATERSHED Predominant Surrounding Landusc Local Watershed i\PS Pollution 
FEATURES 0 Forest O Commercial ,a No evidence O Some potential sources 

0 Field/Pasture 0 Industrial 0 Obvious sources 
Xl Agricultural 0 Other 
0 Residential Local Watershed Erosion 

□ None ~ Moderate □ Heavy 

RIPARIAN l_ndicate the dominant type and record the dominant species present 
VEGETATIO:\' ~ Trees O Shrubs D Grasses 0 Herbaceous 
(18 meter buffer) 

dominant species present box elder, green ash, walnut 

INSTREAM Estimated Reach Length 50 ft X Canopy Cover 
FEATURES ~ Partly open O Partly shaded 0 Shaded 

Estimated Stream Width ---m 
High Water Mark ___ m 

Sampling Reach Area ---m' 
Proportion or Reach Represented by Stream 

Arca in km2 (m2xl000) ---km2 i\lor_eholog2Qy~es i Riffle 1/o ~ Run 20 % 
Estimated Stream Depth ___ m Pool 60 1/o --- " 

Surface Velocity ---m/sec Channelized OYes _xi No 
(at thalweg) 

Dam Present OYes x)No 

LARGE WOODY LWD ___ ml 
DEBRIS 

Density of L WO m2/km" (LWD/ reach area) 

AQUATIC 
VEGETATIO:'\: 

Indicate the dominant type and record the dominant si:5ecies present 
0 Rooted emernent O Rooted submergent Rooted floatine: 
0 Floating Alga"c O Attached Algae -

0 Free floating 

dominant species present 

Portion of the reach with aquatic vegetation 0 % 

WATER QUALITY Temperature "c Water Odors 
X} Nonnal/Nonc O Sewa1t 

Specific Conductance 0 Petroleum O hemical 
0 Fishy 0 Other 

Dissolved Oxygen 
Water Surface Oils 

pH □ Slick 0 Sheen 0 Globs 0 Flecks 
XI None 0 Other 

Turbidity 
Turbidity~ not measured) 

WQ Instrument Used Xi Clear Slight1J turbid □ Turbid 
0 Opaque O Staine □ Other ___ 

SEDli\lENT/ Odors De~osits 
SUBSTRATE !XI Normal 0 Sewage. 0 Petroleum 0 ludge O Sawdust O Paper fiber □ Sand 

□ Chemical 0 Anaerobic □ None 0 Relict shells O Other 
0 Other 

Looking at stones which are not deeply embedded, 
Oils are the undersides black in color? N/ A 
Zl Absent □ Slight 0 Moderate 0 Profuse □ Yes □ No 

lXORGANIC SUBSTRATE COMPONE~TS ORGA,'\IC SUBSTRATE COMPO:\'ENTS 
(should add up to 100%) (does not necessarily add up to 100%) 

Substrate Diameter % Composition in Substrate Characteristic % Com8osition in 
T:ypc Sampling Reach Type Samp mg Area 

Bedrock Detritus sticks. wood, coarse plant 
materials (CPOM) 

Boulder >256mm(l0") 

Cobble 64-256 mm (2.5"-!0") Muck-Mud black, vel)' fine organic 

50 
(FPOM) 

Gravel 2-64 mm (0.1 "•2.5") 

Sand 0.06-2mm (gritty) 50 Marl grey, shell fragments 

Silt 0.004-0.06 mm 

Clay < 0.00-1- mm (slick) 

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1 
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( 

HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (FRONT) 

STREAM NAME S4 LOCATION NE Williamson Countv, IL 
STATION# RIVER.t\ULE STREAM CLASS intermittent 
LAT 32 8542] LONG -88. 7 4910 RIVER BASIN Middle Fork Saline River 
STORET# AGENCY 

INVESTIGATORS William OLearv 
FOR.t\11 COMPLETED BY DATE 16OCT2018 I REASON FOR SURVEY 

WO TIME 12
=
05 A~,@ potential permitting 

Habitat Condition Category 
Parameter 

Optimal Suboptimal Marginal Poor 

Greater than 50% of 30-50¾ mix of stable 10-30% mix of stable Less than I 0% stable 
I. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat 1s 
Substrate/ cpifuunal colonization and full colonization potential, availability less than obvious, substrate 
Av:1ilable Cover fish cover; mix of snags, adequate habitat for desirable; substrate unstable or lacking 

submerged logs, undercut maintcmmcc of frequently disturbed or 
banks. cobble or other populations, presence of removed 
stable habitat and at stage additional substrate in the 
to allow full colonization font1 ofnc\\'fall. but not 
potential {i.e., logs/snags yet prepared for 

11 
that arc not new fall and colonization (may rate at 
not transient) high end of scale} .,, 

SCORE 20' 19 ·18 17' . 16 15 14 13 12' 11< IO< 9 · s<,7 ·· 6 5 4 3 2 . l 0 ~ -"' ivlixture of substrate i\lixture of soft sand, mud, All mud or clay or sand Hard-pan clay or bedrock; ·= C. 2. Pool Substrate matcrin!s, with gravel and or clay; mud may be bottom; little or no root no root mnt or vegetation 
= Characterization firm sand prevalent; root dominnnt. some root mats mat no submerged ;; mats and submerged and submerged vegetation vegetation 
·= vegetation common present 
] 

SCORE 10 20 19 18 .17 16 15 14 13 . 12 11 10 .,9, 8 7 6 5 4 3 2 1 . 0 .2 
t Even mix oflnrge- Majority of pools large- Shallow pools much more Majority of pools small-
• 3. Pool Variability shallow, large-deep, deep, very few shallow. prevalent than deep pools shallow or pools absent ~ 

.= small-shallow, small-deep 
' I poo!s present -. 6 . i9 ·, 18 .,, 

SCORE 20 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 . ,-1 0 = 
~ Little or no enlargement Some new increase in bar Moderate deposition of !·lea\)' deposits of fine "-

4. Sediment of islands or point bars formation, mostly from new gravel, sand or fine material, increased bar 
Deposition and less than <20% of the gravel, sand or fine sediment on o!d and new de\"elopment; more than 

bottom affected by sediment, 20-50% of the bars; 50-80%, of the 80% of the bottom 
sediment deposition. bottom affected; slight bottom affected; sediment changing frequently; pools 

depositton in pools. deposits at obstructions, almost absent due to 
constrictions, and bends, substantial sediment 
moderate deposition of deposition 

SCORE 8 20 · 19· 0 ·18 ·17 16. 15 14 13 12 II 

pools nrevalent 

10 9 8 7 · -6 5 4 3 2 I . 0 

Water reaches base of Water fills >75% of the Water fills 25-75% of the Very little \\'ater in 
5. Channel Flow both lower banks, and available channel; or available channel, and/or channel and mostly 
Status minimal amom1t of <25% of channel substrate nffie substrates arc mostly present as standing pools 

channel substrate is is exposed exposed 

10 
exposed 

SCORE 20 19 IS 17 16 15 14 13 12 II 10 9 s 7 6 5 4 3 2 I 0 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Alacroinvertebrates, and Fish, Second Edition - Form 3 A-9 
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK) 
S4 

Habitat Condition Catcgorv 
Parameter 

O•ltimal Subontimal :\foro'inal Poor 

6. Channel Channelization or Some chnnnchzat1on Channelization ma} be Banks shored with gab1on 

Alteration dredgmg absent or present usually in areas of extensive; embankments or cement. over 80'hJ of 
minimal. stream with bmlge abutments. or shoring structures the stream reach 
normal pattern evidence of past present on both banks, and channchzc<l and disrupted 

channelization, 1 e, -10 to SO% of stream reach lnstream habitat greatly 

dredging, (greater than channelized nnd disrupted altered or removed 
past 20 yr) may be entirely 
present. but recent 
channelization is not 

I present 

SCORE 
15 20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0 

The bends m the stream The bends m the stream The bends m the stream Channel straight, 

7. Channel increase the stream length increase the stream length mcrcase the stream length waterway has been 

Sinuosity 3 to 4 times longer than 1f I to 2 times longer than if 1 to 2 tunes longer than if channelized for a Ionµ 

ll ½TIS in a straight l me 1I was in a straight line 1t was in a straight line distance 
(Note - channel braiding is 
considered normal m 

s coastal plmns and other 
t !ow-!ymg areas This 
~L parameter 1s not easily 

:g_ 
10 

rated in these areas. J 

= 1;. SCORE 20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0 

• Banks stable; evidence of Moderately stable; Moderately unstable, 30- Unstable; many eroded -5 

" 8. Bank Stabilil}· erosion or bank failure infrequent, small areas of 60% of bank in reach has areas, "raw" areas 
~ (score each bank) absent or minimal, little erosion mostly healed areas of erosion, high frequent along straight • E potential for future over 5-30% of bank in erosion potential during sect10ns and bends, 
~ 

] problems <5% of bank reach has areas of erosion floods obvious bank sloughing. 

• affected 60-100% of bank has 
E erosional scars. 
~ 

SCORE 5 (LB) 0 Left Bank 10 9 8 7 6 5 4 3 2 I 0 
" ~ 
3 SCORE 4 (RB) Right Bank 10 9 8 7 6 5 4 3 2 I 0 
, -.s More than 90% ofthe 70-90% of the streambank 50-70% of the streambank Less th:m 50% ofthe 
0 

9, Vegetative stream bank surfaces and surfaces covered by native surfaces covered by strcambank surfaces 
~ Protection (score Immediate riparian zone vegetation, but one class vegetation, disruption covered by vegetation; 
!: each bank) covered by native of plants is not ,veil- obvious; patches ofbare disruption ofstrcambank 

vegetation, mcludmg represented, disruption sml or closely cropped vegetation 1s very high, 

Note dctcm1ine left trees, understory slm1bs, evident but not affecting vegetation common; less vegetation has been 

or right side by or nonwoody ftil I plant growth potential than one-half of the removed to 

facing downstre:un macrophytcs; vegetative to ;my great extent; more potential plant stubble 5 centimeters or less in 
disruption through grazing than one~half of the height remaining average stubble height 
or mowing mmimal or not potential plant stubble 
evident, almost al! plants height remaining 
allowed to grow naturally 

SCORE S (LB) Left Bank JO 9 8 7 6 5 4 3 2 I 0 

SCORE 4 (RB) Right Bank 10 9 . 8 .. 7 6 5 4 3 . 2 1 0 

Width of riparian zone Width of riparian zone 12- Width of riparian zone 6- Width of riparian zone <6 

IO. Riparian > I 8 meters, human 18 meters, human 12 meters, human meters little or no 
Vegetative Zone activities ( i e , parking activities have impacted activities ha\'e impacted nparian vegetation due to 
Width (score each lots. roadbeds, clear-cuts, zone only minima!ly zone a great deal human activities 
bank npanan zone) lawns, or crops) have not 

impacted zone 

SCORE 2 (LB) Len Bank JO 9 8 7 6 5 4 3 2 I 0 

SCORE 2 (RBI Right Bank 10 9 8 7 6 5 4 3 2 I 0 

Total Score 92 

A-lO Appendix A-1: Habitat Assessment and Physicochemical Characteri=ation Field Data Sheets - Form 3 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(FRONT) 

STREA.t\1 NAME S5 
STATION# RlVERMILE 

LAT 37.85424 LONG -88. 75730 
STORET# 

INVESTIGATORS William OLearv 
FORM COMPLETED BY 

WEATHER 
CONDITIONS 

WO 

Now 

LOCATION NE Williamson Countv, IL 
STREAM CLASS intermittent 
RIVER BASfN Middle Fork Saline River 
AGENCY 

DATE 16OCT2Qlel REASON FOR SURVEY 
TIME iz,.i, AM '" potential permitting 

Past 24 
hours 
0 
0 

Has there been a heavy rain in the l:lst 7 days'! 
OYes :xlNo 

Air Temperature~0:0: F stonn (heavy rain) 
rain (steady rain) 

showers (intcnnittent) 
%cloud cover 
clear/sunny 

0 
0 % 
□-

Other _____________ _ 

SITE LOCATION/i\rlAP Draw a map of the site and indicate the areas sampled (or attach a photograph) 

STREAM 
CHARACTERIZATIO:-. 

Bankfull width 4.3 ft 
Bankfi.ill depth 1. 1 ft 
Floodprone width 7.5 ft 
Terrace width 12.1 ft 
Terrace depth 3.1 ft 

Photographs were taken facing downstream and upstream. 

Stream SubsystCJ)l 
0 Perennial ~ Intermittent O Tidal 

Stream Origin 
0 Glacial 
0 Non-glacial montanc 
0 Swamp and bog 

0 Spring-fed 
0 Mixture of origins 
Xl Other rJ (n Q ff 

Stream Type 
0 Coldwater Xl Wamnvatcr 

Catchment Area 26.1 acres 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
1vfacroinvertebrates, and Fish, Second Edition - Form 1 A-5 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(BACK) 

S5 

WATERSHED Predominant Surrounding Land use Local Watershed i\'PS Pollution 
FEATURES 0 Forest O Commercial Xl No evidence Cl Some potential sources 

0 Fie!d/Pasttl!'C 0 Industrial 0 Obvious sources 
Xi Agricultural 0 Other 
0 Residential Local Watershed Erosion 

□ None ~ Moderate □ Heavy 

RIPARlA:\' Indicate the dominant type and record the dominant species present 
VEGETATION l1 Trees O Shrubs O Grasses O Herbaceous 
(18 meter buffer) 

dominant species present red marle, American elm, green ash 

li\'STREAI\I Estimated Reach Length 50 ft ;x: Canopy Cover 
FEATURES 0 Partly open 0 Partly shaded XI Shaded 

Estimated Stream Width ---m 
High Water !\lark ____ m 

Sampling Reach Arca ---111! 

Proportion of Reach Represented by Stream 
Arca in km2 (m2xl000) ---km2 i\lorP-hology Types 

O Riffle % XI Run 100 % 
Estimated Stream Depth ___ m □ Pool ¼ ---

Surface Velocity ___ m/sec Channelized ~Yes □ No 
(at thalweg) 

Dam Present 0 Yes :xl No 

LARGE WOODY LWD ml ---DEBRIS 
Density or L WD ___ m1/km1 (LWD/ reach area) 

AQUATIC Indicate the dominant type and record the dominant s8ccies present 
0 Free floating VEGETATION 0 Rooted emergent O Rooted submcrgent Rooted tloatimi: 

0 Floating Algae O Attached Algae ~ 

dominant species present 

Portion or the reach with aquatic vegetation 0 % 

WATER QUAUTY Temperature "c Water Odors 
0 Nonnal/None O Scwu~ 

Specific Conductance 0 Petroleum O hcmical 

no water present 0 Fishy 0 Other 
Dissolved Oxygen 

Water Surface Oils 
pH □ Slick 0 Sheen □ Globs 0 Flecks 

□ None 0 Other 
Turbidity 

Turbidity~ not measured) 
WQ Instrument Used 0 Clear Slightt turbid 0 Turbid 

0 Opaque O Stame □ Other 

SEDii\IENT/ Odors Deiosits 
SUBSTRATE ~Normal 0 Sewa<>e 0 Petroleum 0 Judge O Sawdust O Paper fiber □ Sand 

0 Chemical 0 Anaer'obic □ None 0 Relict shells O Other 
0 Other 

Oils 
Looking at stones which arc not deeply embedded, 
arc the undersides black in color? N/ A 

XI Absent □ Slight 0 Moderate 0 Profuse □ Yes □ No 

Ii\"ORGAi'oIC SUBSTRATE COMPO:\'ENTS ORG,\...'-:IC SUBSTRATE COi\IPO;o.;ENTS 
(should add up to 100%) (does not necessarily acid up to 100%) 

Substrate Diameter % Composition in Substrate Characteristic % Comeosition in 
Type Sampling Reach Type Samplmg Arca 

Bedrock Detrill\S sticks, wood, coarse plant 
materials (CPOM) 

Boulder > 256 mm (IO") 

Cobble 64-256 mm (2.5"-10") Muck-Mud black, very fine organic 

50 
(FPOM) 

Gravel 2-64 mm (0. l "-2.5") 

Sand 0.06-2mm (gritty) 50 Marl grey, shell fragments 

Silt 0.004-0.06 mm 

Clay < 0.004 mm (slick) 

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form I 
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (FRONT) 

STREAi\.'l NAME S5 LOCATION NE Williamson Countv, IL 
STATION# RIVERMILE STREAM CLASS intermittent 
LAT 3Z.85424 LONG -88. 75730 RIVER BASJN Middle Fork Saline River 
STORET# AGENC'I' 

INVESTIGATORS William OLearv 
FORM COMPLETED BY DATE 16OCT2018A[ REASON FOR SURVEY 

WO TIME IHs "'1 e,i potential permitting 

Habitat Condition Category 
Parameter 

Optimal Suboptimal Marginal Poor 

Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than I 0% stable 
1. Epifauual substrate favorable for habitnt. well-suited for habitat habitat habitat, lack of habitat ls 
Substrate/ cpifaunal colonization und full colonization potential. availability less than obvious; substrate 
Available Cover fish cover; mix of snags, adequate habitat for desirable; substrate unstable or lacking 

submerged logs, undercut maintenance of frequently disturbed or 
banks. cobble or other populations; presence of removed 
stable habitat and at stage additional substrate in the 
to allow full colonization fonn ofnewfa!l, but not 
potential (i.e., logs/snags yet prepared for 
that are not new fall and colonization (may rate at 

11 
not transient) high end ofsca!e). 

~ 20 •19" 18 17 16 •I. {~(:.· 14 ', 13 ' 12 :11 ' IO 'J's····•i ·6 ·s 4" •3 
.. 

t SCORE 2 1 0 

" Mixture of substrate ivtixturc of soft sand, mud, Al! mud or clay or sand Hard-pan clay or bedrock; 
~ 2. Pool Substrate materials, with gravel and or clay; mud may be bottom; little or no root no root mat or vegetation. ~ 

= Characterization firm sand prevalent; root dominant. some root mats mat; no submerged 
1;. mats and submerged and submerged vegetation vegetation. 
·= vegetation common present 

"' SCORE 11 20 19 .. ·18 17 16 15 14 . J3 12 II 10 . 9 ,,. 8 '7.,. 6 5 4 3 2 I 0 " -= " Even mix oflarge- Majority of pools large- Shallow pools much more Majority of pools small-> • • 3. Pool Variability shal!ow, large-deep, deep, very few shallow prevalent than deep pools shallow or pools absent "' = small-shallow. small-deep . I oools oresent 
~ 4 ~ . 9 : '-8 2 
= 

SCORE 20 19 18 17 16 15 · 14 13 12 II 10 7 6 5 4 3 l' : 0 

~ Little or no enlargement Some new increase in bar Moderate deposition of Heavy deposits of fine .. 
4. Sediment of islands or point bars formation, mostly from new grave!. sand or fine material, increased bar 
Deposition and less than <20% ofthe gravel, sand or fine sediment on old and new de,·elopment; more than 

bottom affected by sediment, 20-50% of the bars; 50-80% of the 80% of the bottom 
sediment deposition. bottom affected; slight bottom affected; sediment changing frequently; pools 

deposition in pools deposits at obstructions, almost absent due to 
constrictions, and bends; substantial seJ1ment 
moderate deposition of depositwn 
pools orevalent. 

SCORE 9 20 19 18'17 16 15 14 ... 13 12 II JO 9 ·. 8 7 ·.· 6 5 4 3 2 l 0 

Water reaches base of Water fills >75% of the Water fills 25-75% of the Very little water in 
5. Channel Flow both lower banks, and available channel. or available channel, and/or channel and mostly 
St:1tus minimal amount of <25% of channel substrate nftle substrates are mostly present as standing pools 

channel substrate is is exposed exposed 

9 
exposed 

SCORE 20 19 18 17 16 15 14 13 12 II IO 9 . 8 7 6 5 4 3 2 I . 0 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rfrers: Periphyton, Benthic 
i'v/acroinvertebrates, and Fish, Second Edition - Form 3 A-9 
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK) 
S5 

Habitat Condition Cate2orv 
Parameter 

Ootimal Subontim:d Ma..,,inal Poor 

6. Channel Channelization or Some channel1zat1on Channeltzation may be Banks shored with gabion 
Alteration dredging absent or present. usually in areas of extensive: embankments or cement over 80% of 

mmnnal, stream with bridge abutments: or shoring structures lhe stream reach 
normal pattern. evidence of past present on both banks; and channelized and disrupted. 

channelization. i.e, 40 to 80% of stream reach Instream habitat greatly 
dredging, (greater than channelized and disrupted altered or removed 
past 20 yr) may be entirely 
present but recent 
channelization is not 
oresent 

SCORE 11 20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0 

The bends in the stream The bends in the stream The bends in the stream Channel straight; 
7. Channel increase the slream length increase the stream length mcrease the stream length ,,vaterv,:ay has been 

Sinuosity 3 to 4 times longer than if I to 2 times longer than if 1 tu 2 times longer than if channelized for a long 
it \VUS in a straight line it was in a straight line it was in a straight line. distance. 
(Note- channel braiding is 
considered normal in 

'a coastal plains and other 
~ - low-lying areas Th,s 

" parameter is not easily 
·= C. 

7 
rated in these areas ) 

= • SCORE 20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0 
• = = Banks stable; evidence of Moderately stable; Moderately unstable; 30- Unstable; many eroded 

"' - 8. Bank Stability erosion or bank failure infrequent, small areas of 60% of bank in reach has areas; "raw" areas • ~ (score each bank) absent or mm1mal. little erosion mostly healed areas of erosion; high frequent along straight • 0 potentfal for future 5-30% ofbank in erosion potential during sectmns and bends; - over 
~ 

E problems. <5% of bank reach has areas of erosion lloods. obvious bank sloughing: 
affected 60-100% of bank has 

E erosional scars • t SCORES (LB) Left Bank - 10 9 8 7 6 
. 

5 .4 3 2. I 0 
• 

. 
~ 

SCORE 5 E (RB) Right Bank 10 9 8 7 . 6 5 4 3 . 2 I 0 . -;, More than 90% of the 70-90% of the stream bank 50-70% of the stream bank Less than 50% of the 
e 9. Vegttative streambank surfaces and surfaces covered by native surfaces covered by streambank surfaces 
f Protection (score immediate nparian zone vegetation, but one class vegetation; disruption covered by vegetation, 
= 
"" each bank) covered by native of plants is not well- obvious; patches of bare disruption of stream bank 

vegetation. including represented, disruption soil or closely croppt:d vegetation is very high, 
Note: detem1ine left trees, undcrstory shrubs, evident but not affecting vegetation common: less vegetation has been 
or right side by ornonwoody full plant gro\\1h potential than one-half of the removed 10 

facing downstream macrophytes; vegetative to any great extent; more potential plant stubble 5 centimeters or less in 
disruption through grazing than one-half of the height remaining average stubble height. 
or mowing minimal or not potential plant stubble 
evident: almost all plants height remainmg 
allowed to grow naturally 

SCORE 2_ (LB) LdtBank JO 9 8 7 6 5 4 3 2 I 0 

SCORE 5 (RB) Right Bank 10 9 8 . 7 6 5 : ,' 4" 3 . 2 .. I 0 

Width of riparian zone Width of ripnrian zone 12- Width of riparian zone 6- Width of riparian zone <6 

10. Riparian > 18 meters, human 18 meters. human 12 meters; human meters: little or no 
Vegetative Zone activities (i e,, parking activities have impacted activities have impacted riparian vegetation due to 
Width (score each lots. roadbeds, clear-cuts. zone only minimally zone a great deal human activities. 
bank riparian zone) la\\11S, or crops) have not 

1moacted zone 

SCORE1_(LB) Left Bank I() 9 8 7 6 5 4 3 2 I 0 

SCORE 4 (RB) Right Bank 10 9 8 7 6 5 4 3 2 I 0 

Total Score __ S_S __ 

A-IO Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(FRONT) 

STREAM NAME S6 
STATION# RIVER.i.\11LE 

LAT 37.84999 LONG -88. 75926 
STORET# 

INVESTIGATORS William OLearv 
FORM COMPLETED BY 

WEATHER 
C01'DITl01'S 

WO 

Now 

LOCATION NE Williamson County, IL 
STREAi'vI CLASS intermittent 
RlVERBASrN Middle Fork Saline River 
AGENCY 

DATE 160CT2010 REASON FOR SURVEY 
TIME 2:30 AM PM 

potential permitting 

Past 24 
hours 
0 
0 

Has there been a heavy rain in the last 7 days? 
□ Yes X!No 

Air Temperature 45 °:K F 0 
0 
0 

100 %jil 
0 

stom1 (heavy rain) 
rain (steady rain) 

showers (intermittent) 
%cloud cover 
clear/sunny 

0 
0 % 
□-

Other ____________ _ 

SITE LOCATION/i\IAP Draw a map of the site and indicate the areas sampled (or attach a photograph) 

Bankfull width 5. 7 ft 
Bankfull depth 1.5 ft 
Floodprone width 8.0 ft 
Terrace width 11.8 ft 
Terrace depth 3.9 ft 

Photographs were taken facing downstream and upstream. 

STREAl\l Stream Subsystem 
CHARACTERJZA TION O Perennial X:) Intermittent O Tidal 

Stream Origin 
0 Glacial 
D Non-glacial montane 
D Swamp and bog 

0 SprintT-fed 
0 Mixttfre of origins 
XlOther n1noff 

Stream Type 

0 Coldwater x□ Wannwater 

Catchment Arca 0.2 sq miles 

Rapid Bioassessment Protocols For Use in Streams and Wadeab/e Rivers: Periphyton, Benthic 
lvfacroinvertebrates, and Fish, Second Edition - Form 1 A-5 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(BACK) 

S6 

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution 
FEATURES 0 Forest O Commercial Xl No evidence O Some potential sources 

0 Field/Pasture 0 Industrial 0 Obvious sources 
Xi Agricultural 0 Other 
0 Residential Local Watershed Erosion 

□ None ~ Moderate 0 Heavy 

RIPARIAN Indicate the dominant type and record the dominant species present 
VEGETATION ~ Trees O Shrubs O Grasses O Herbaceous 
(18 meter buffer) 

dominant species present S¥camocel 8mericaa elm red maple 

I;xSTREAM Estimated Reach Length 50 ft ;x Canopy Cover 
FEATURES 0 Partly open 0 Partly shaded O Shaded 

Estimated Stream Width ---m 
High Water Mark ___ m 

Sampling Reach Arca ___ m' 
Proportion of Reach Represented by Stream 

Are:i in km? (m1xt000) ___ km1 Mor_ehologv Types 
~ Riffle 20 % XJ Run 80 % 

Estimated Stream Depth ___ m Pool 1/o ---

Surface Velocity ___ m/sec Channelized XI Yes □ No 

(at thalweg) 
Dam Present □ Yes XI No 

LARGE WOODY LWD ___ m' 
DEBRIS 

Density of LWD m:/km2 (L\VD/ reach area) 

AQUATIC Indicate the dominant type and record the dominant s8ecies present 
0 Fr1::c floating VEGETATIO~ 0 Rooted emergent O Rooted submergenl Rooted floatin2 

0 Floating Algae O Attached Algae ~ 

dominant species present 

Portion of the reach with aquatic vegetation 0 % 

WATER QUALITY Temperature 'C Water Odors 
0 Norn.al/None O Sewage 

Specific Conductance 0 Petroleum O Chemical 
0 Fishy □ Other 

no water present Dissolved Oxygen 
Water Surface Oils 

pH □ Slick 0 Sheen □ Globs 0 Flecks 
□ None □ Other 

Turbidity 
Turbidity~ not measured) 

WQ Instrument Used □ Clear S\ie:htt nirbid □ Turbid 
0 Opaque O Staine 0 Other 

SEDIMENT/ Odors Dc~osits 
SUBSTRATE iSlNonna! □ Sewage 0 Petroleum 0 !udge O Sawdust O Paper fiber □ Sand 

0 Chemical 0 Anaerobic □ None 0 Relict she!ls O Other 
0 Other 

Looking at stones which arc not deeply embedded, 
Oils arc the undersides black in color? 
XI Absent □ Slight 0 Moderate □ Profuse Xl Yes ONo 

INORGANIC SUBSTRATE COMPONENTS ORGA .. ~IC SUBSTRATE COMPONENTS 
(should add up to 100%) (docs not necessarily add up to 100%) 

Substrate Diameter % Composition in Substrate Characteristic % Com1.1osition in 
Type Sampling Reach Type Samplmg Arca 

81!drock Detritus sticks wood coarse plant 
materials (CPOM) 

Boulder >256mm(I0") 

Cobble 64-256 mm (2.5"-10") Muck-Mud black, very fine organic 
(FPOM) 

Gravel 2-64 mm (0.1 "-2.5") 

Sand 0.06-2mm (gritty) Marl grey, shell fragments 

Silt 0.004-0.06 mm 25 
Clay < 0.004 mm (slick) 75 

A-6 Append;x A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1 
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (FRONT) 

STREAM NAME S6 LOCAT£ON NE Williamson County, IL 
STATION# RIVERMILE STREAM CLASS intermittent 
LAT 37.84999 LONG -88. 75996 RIVER BASIN Middle Fork Saline River 
STORET# AGENCY 

INVEST[GATORS ·william O Learv 
FOR.tVI COMPLETED BY DATE 16OCT2018 f] REASON FOR SURVEY 

vVO TIME 2:30 A:-.1 r:-.1 potential permitting 

Habitat Condition Category 
Parameter 

Optimal Suboptimal Marginal Poor 

Greater than 50% of 30-50% mix ofstab!e 10-30% mix of stable Less than I 0% stable 
l. Epif:mnal substrate favorable for habitat; well-suited for habitat habitat habitat, lack of habitat is 
Substrate/ epifaunal colonization and ful! colonization potential; availability less than obvious; substrate 
An1ilable Coyer fish cover: mix of snags, adequate habitat for desirable; substrate unstable or lacking 

submerged logs, undercut maintenance of frequently disturbed or 
banks. cobble or other populations; presence of removed. 
stable habitat and at stage additional substrate in th..: 
to allow full colonization fonn of newfall, but not 
potential (i.e, logs/snags yet prepared for 
that are not new fall and colonization {may rate at 
not transient). high end of scale). 

0 SCORE 13 20 19 fa< 17 16 15 14 -13:.·.·u n :I()". 9···-_, s·· 7 "G 5 4 3 <2 < I 0 ~ -I Mixture of substrate i\fixture of soft sand, mud, All mud or clay or sand Hard-pan clay or bedrock; 
0. 2. Pool Substrate materials, with gravel and or clay; mud may be bottom; little or no root no root mat or vegetation. 

= Characterization firm sand prevalent; root dominant some root mats mat; no submerged 
~ mats and submerged and submerged vegetation vegetation. 

·= vegetation common present .,, 
" SCORE 11 20 . 19 18 17 16 15 14 13 12 II IO. 9 .8 7 6 C 5 4 3 2 I 0 " .= 
~ Even mix of large- Majority of pools large- Shallow pools much more Majority of pools small-
0 3. Pool Variability shallow, large-deep, deep, very few shallow. prevalent than deep pools shallow or pools absent ~ 

.s small-shallow, small-deep 
" nools nrescnt -" 5 

. 

0 SCORE 20 '. 19. ·1s _ n 16 15 14 13 12_ 11 IO 9 8 7 6 5 4 3 2 I 0 
= " - Little or no enlargement Some new increase in bar Moderate deposition of Hea\-y deposits of fine ~ 

-t. Sediment of islands or point bars formation, mostly from new grave!. sand or fine material, increased bar 
Deposition and less than <20% of the gravel. sand or fine sediment on old and new development. more than 

bottom affected by sediment; 20-50% of the bars; 50-80% of the 80% of the bottom 
sediment deposition bottom affected; slight bottom affected; sediment changing frequently; pools 

deposition in pools. deposits at obstmctions. almost absent due to 
constrictions. and bends: substantial sediment 
moderate deposition of depositmn 

I nools nrevalent 

SCORE 8 20 19 18 17 16 15 14 13-12-11 IO .· 9 .8 7 6 5 4 3 2 I 0 

Water reaches base of Water fills >75% of the Water fills 25-75% of the Very little water in 
5. Channel Flow both lower banks, and available channeL or available channel, and/or channel and mos1ly 
Status mm!mal amount of <25% of channel substrate rime substrates are mostly present as standing pools 

channel substrate is is exposed exposed 
exposed 

SCORE 8 20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
;\;/acroinvertebrates, and Fish, Second Edition - Form 3 A-9 
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK) 
S6 

Habitat Condition Categorv 
Parameter 

o~tim:ll Suhontimal i\faroinal Poor 

6. Channel Channchzatton or Some channelizcmon Channelization may be Banks shored with e:ab10n 
Alteration dredging absi,::m or pn.:scnt, usual!y in areas of extensive; embankments or cement over 80°/o of 

mimma!, stream with bridge ubutmcnts. or shoring structures the stream reach 
normal pattern evidence of past present on both banks, and channelized and d1smpt..::d 

channcliz-.auon. i e. -lO to 80% of stream reach lnstream habitat greatly 
dredging, (greater than channelized and disrupted altered or removed 
past 20 yr) may be entirely 
present but recent 
channelization is not 
present. 

SCORE 
11 20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0 

The bends m the stream The bends m the stream The bends in the stream Channel strnight, 
7. Channel increase the stream length increase the stream length mcrea~e the stream length waterway has been 

Sinuosity 3 to 4 times longer than if I to 2 tunes longer than if I to 2 tunes longer than if channelized for a long 
lt \\.US in a straight line it was in a straight line it was in a straight line distance 
(Note - channel braiding is 
considered normal in 

" coastal plains and other 
t low-lymg areas Th» 
:.t parameter is not easily .5 
C. rated in these areas,) 
a 7 
~ SCORE 20 19 18 17 16 15 14 13 12 II IO 9 8 7 6 5 4 3 2 I 0 
= 
~ Banks stable; evidence of Moderately stable; Moderately unstable; 30- Unstable; many eroded 

t 8. Bank Stability erosmn or bank failure infrequent, small areas of 60% of bank in reach has are.is; "raw" areas .,, 
(score each bank) absent or minimal, little erosion mostly healed areas of erosion. high frequent along straight g 

" potential for future over 5-30% ofbank in erosion potential dunng sectmns and bends, 
"' 
l 

problems <5% of bank reach has areas of erosion floods obvious bank sloughing, 
affected 60-100% ofbank has 

-= erosional scars. 

t SCORE 2._ (LB) Left Bank 10 9 8 7 6 5 4 3 2 I 0 
0 
~ 

= SCORE 6 (RB) Right Bank 10 9 8 7 6 5 4 3 2 I 0 

~ Mon: than 90% of the 70-90% of the streambank 50-70% of the streambank Less than 50% of the 

a 9. Vegetative streambank surfaces and surfaces covered by native surfaces covered by strcambank surfaces 

~ Protection (score immediate riparian zone vegetation, but one class vegetation, disruption covered by vegetation, .. each bank) covered by native of plants is not well- obvious; patches of bare disruption ofstreambank 
vegetation, including represented, d1sruptton sml or closely cropped vegetation 1s very high, 

Note: determine left trees, undcrstory shrubs. evident but not affecting vegetation common; less vegetation has been 
or right side by or nonwoody full plant growth potenti;:il than one-half of the removed to 
facmg downstream macroph) tes; vegetative to any great extent more potential plant stubble 5 centimeters or less m 

disruption through grazing than one~half of the height remaining average stubble height. 
or mowing mmima! or not potential plant stubble 
evident, almost all plants height rcmainmg 
allowed to grow naturally 

SCORE~ (LB) Left Bank 10 9 8 7 
. 

6 5 4 3 2 I 0 

SCORE 6 (RB) Right Bank IO 9 . 8 7 6 5, :, 4 3 2 . I 0 

Width ofnparian zone Width of riparian zone 12- Width of riparian zone 6- Width of riparian zone <6 

I 0. Riparian > 1 S meters; human 18 metcrs, human 12 meters, human mders little or no 
Veget:1tive Zone activities (1 e, parking activities hmc impacted activittes have impacted riparian vegetation due to 
Width (score each lots, roadbeds, clear-cuts, zone only minimal!)" zone ri great deal human activities 
bank npari::m zone) la\mS, or crops) have not 

impacted zone 

SCORE~(LB) Left Bank 10 9 8 7 6 5 4 3 2 I 0 

SCORE 3 (RB) Right Bank 10 9 & 7 6 5 4 3 2 I 0 

Total Score __ 9_0 __ 

A-IO Appendix A-1: Habitat Assessment and Physicochemical Characteri::::ation Field Dara Sheets - Form 3 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(FRONT) 

STREAiVl NAME S7 
STATION# RIVERMILE 

LAT 3Z.85216 LONG -88. 75882 
STORET# 

INVESTIGATORS William OLearv 
FORM COMPLETED BY 

WEATHER 
CONDITIONS 

WO 

Now 

LOCAT!O"N NE Williamson Countv, IL 
STREAM CLASS intermittent 
RIVER BASIN Middle Fork Saline River 
AGENCY 

DATE 160CT20101 REASONFORSURVEY 
TIME H, AM PM potential permitting 

Past 24 
hours 
0 
0 

Has there been a heavy rain in the last 7 days? 
□ Yes :XlNo 

AirTcmperature~0
~ F 0 

0 
0 

100 ¾if) 
0 

storm (heavy rain) 
rain (steady rain) 

.showers (inlcnnillent) 
%cloud cover 

clear/sunny 

0 
0 % 
□-

Other _____________ _ 

SITE LOCATION/MAP Draw a map of the site and indicate the areas sampled (or attach a photograph) 

Bankfull width 12.5 ft 
Bankfull depth 1.2 ft 
Floodprone width 14.5 ft 
Terrace width 16.2 ft 
Terrace depth 5.5 ft 

Photographs were taken facing downstream and upstream. 

STREAM Stream Subsystem 
CHARACTERIZATION O Perennial IXl Intermittent O Tidal 

Stream Origin 
□ Glacial 
0 Non-glacial montane 
0 Swamp and bog 

0 Sprinu-fcd 
U Mixtu're of origins 
XlOther fJlDOff 

Stream Type 
0 Coldwater x;l Wamnvater 

Catchment Arca 0.06 sq miles 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
lv/acroinvertebrates, and Fish, Second Edition - Form I A-5 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(BACK) 

S7 

WATERSHED Predominant Surrounding Landusc Local Watershed i'iPS Pollution 
FEATURES 0 Forest O Commercial Xi No evidence O Some potential sources 

0 Field/Pasture 0 Industrial 0 Obvious sources 
Xi Agricultural 0 Other 
0 Residential Local Watershed Erosion 

□ None ~ Moderate 0 Heavy 

RIPARIAN Indicate the dominant type and record the dominant species present 
VEGETATIO~ ~ Trees O Shrubs O Gmsses O Herbaceous 
(18 meter buffer) 

dominant species present green ash, shagbark hickor)'., American elm 

l:'\STREAM Estimated Reach Length 50 ft ;x: Canopy Cover 
FEATURES 0 Partly open 0 Partly shaded ~ Shaded 

Estimated Stream Width m --- High Water Mark ___ m 
Sampling Reach Arca ---m! 

Proportion of Reach Represented by Stream 
Arca in km2 (m2xl000) ---km2 Mor_ehology Types 

□ Riffle % fil Run --2.Q¾ 
Estimated Stream Depth ___ m ~ Pool --r-D'1¼ 

Surface V clocity m/sec Channelized □ Yes )QNo 
---

(at thalweg) 
Dam Present □ Yes :fl:No 

LARGE WOODY LWD ml ---DEBRIS 
Density of L \VD m1/km2 (LWD/ reach area) 

AQUATIC 
VEGETATIO:\' 

Indicate the dominant type and record the dominant soecies present 
0 Free floating 0 Rooted emergent D Rooted submergent Rooted floating 

0 Floating Algae O Attached Algae 

dominant species present 

Portion of the reach with aquatic vegetation 0 % 

WATERQUAUTY Temperature "c Water Odors 
Xl Normal/None O Sewaig 

Specific Conductance 0 Petroleum O hcmical 
0 Fishy 0 Other 

Dissolved Oxygen 
Water Surface Oils 

pH □ Slick 0 Sheen □ Globs D Flecks 
~None 0 Other 

Turbidity 
Turbidity~ not measured) 

WQ Instrument Used iJl Clear • Slight~ turbid □ Turbid 
□ Opaque O Statne □ Other 

SEDIME;-.;T/ Odors De~osits 
SUBSTRATE 00-Normal 0 Scwa0 e 0 Petroleum 0 ludge D Sawdust O Paper fiber □ Sund 

0 Chemical 0 Anaer'obic □ None 0 Relict shells O Other 
0 Other 

Oils 
Looking at stones which arc not deeply embedded, 
are the undersides black in color? 

:s:IAbscnt □ Slight 0 Moderate 0 Profuse XI Yes □ No 

I:\'ORGANIC SUBSTRATE COi\IPOXENTS ORGA.i'\'IC SUBSTRATE COl\IPO:\"ENTS 
(should add up to 100%) (docs not necessarily add up to 100%) 

Substrate Diameter % Composition in Substrate Characteristic % Composition in 
Type Sampling Reach Type Sampling Arca 

Bedrock Detrims sticks, wood, coarse plant 
materials (CPOM) 

Boulder > 256 mm (10") 

Cobble 64-256 mm (2.5"-!0") 5 Muck-Mud black, veiy fine organic 

50 
(FPOM) -

Gravel 2-64 mm (0.1 "-2.5") 

Sand 0.06-2mm (gritty) 45 Marl grey, shell fragments 

Silt 0.004-0.06 mm 

Clay < 0.004 mm (slick) 

A-6 AppendLt A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form I 
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (FRONT) 

STREAM NAi\lE S7 LOCATION NE Williamson Countv, IL 
STATION# RIVERMILE STREAl'vI CLASS intermittent 
LAT :lZ.85216 LONG -88.75882 RIVER BASIN Middle Fork Saline River 
STORET# AGENCY 

INVES"IlGA TORS William OLearv 
FORM COMPLETED BY DATE 16OCT2018 A REASON FOR SURVEY 

WO TlME 2
=
45 

AM r:-.i potential permitting 

Habitat Condition Category 
Parameter 

Optimal Suboptimal Marginal Poor 

Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than I 0% stable 
I. Epifaun:11 substrate favorable for habitat; we!l-suited for habitat habitat habitat; lack oflmbitat is 
Substrate/ epifaunal colonization and full colonization potential; availability less than obvious: substrate 
Avail:1blc Cover fish cover; mix of snags, adequate habitat for desirable; substrate unstable or lacking 

submerged logs, undercut maintenance of frequently disturbed or 
banks. cobble or other populations, presence of removed 
stable habitat and at stage additional substrate in the 
to allow l'ull colonization fonu of newfa!l, but not 
potential (i.e., logs/snags yet prepared for 
that are not new fall and colonization (may rate at 

13 
not transient). high end of scale). 

" 20 "'I<J • 18 17 16 15 14 ', 13 12· n··· 'to'. 
. 

7 '6 5 4 3 >2 ·. I 
~ 

SCORE -'.7 "'·, l'I ',," 0 
,,, i\[ixture of substrate i\lixture of soft sand, mud, All mud or clay or sand Hard-pan clay or bedrock; ·= C. 2. Pool Substrate materials, with gravel and or clay; mud may be bottom~ little or no root no root mat or vegetation. 

= Charncterization firm sand prevalent; root dominant, some root mats mat; no submerged 
~ mats and submerged and submerged vegetation vegetation. 
·= vegetation common present -= 11 • 0 SCORE 20 19 .. 18 17 16 15 14 13 12 11 . 10, ,9 8 7 6 5 4 3 2 I 0 
-= ~ Even mix of large- l\fajority of pools large- Shallow pools much more Majority of pools small-• . 3. Pool Variability shallow, large-deep, deep, very few slmllow prevalent than deep pools shallow or pools absent ~ 

.s small-shallow, small-deep 
~ I nools nresent 
~ 5 .. 

= 
SCORE 20 , 19-- 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0 

E 
Little or no enlargement Some new increase in bar Moderate deposition of Heavy deposits of fine ~ 

•'- Sediment of iskmds or point bars formation. mostly from new gravel, sand or fine material, increased bar 
Deposition and less than <20% of the gravel. sand or fine sediment on old and new development; more than 

botlom affected by sediment, 20-50% of the bars, 50-80% of the 80% of the bottom 
sediment deposition. bottom affected; slight bottom affected: sediment changing frequently; pools 

deposition in pools deposits at obstructions, almost absent due to 
constrictions, and bends; substantial sediment 
moderate deposition of deposition 

10 I nools oreva!ent 

SCORE 20 .. 19 18 17 16 15 14 13 12 II 10 9 8 - ,.7 , 6 5 4 3 2 I 0 

Water reaches base of Water fills >75% of the Water fills 25-75% ofthe Very little water in 
5. Channel Flow both lower banks, and mailable channel; or available channel, and/or chcmnel and mostly 
Status mmimal amount of <25'% of channel substrate nfile substrates are mostly present as standing pools 

channel substrate is is exposed exposed 
exposed 

SCORE 6 20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0 

Rapid Bioassessment Protocols For Use in Streams and IVadeable Rivers: Periphyton, Benthic 
A1acroinvertebrates, and Fish, Second Edition - Form 3 A-9 
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK) 
S7 

Habitat Condition Cah~2:orv 

Parameter 
O11timal Subontimal Mar0 inal Poor 

6. Channel Channe!1zat1on or Some chnnnc\1zat1on Channelization may be Banks shored with gab ion 

Alteration dredgmg absent or present usual\~ m areas of extensive, embankments or cement. over 80% of 

mm1mal, stream \\ith bridge abutments, or shoring structures the stream rc.:ich 

normal pattern evidence of past present on both banks, and channelized and disrupted 
channelization, i.e, -to to 80% or stream reach lnstrenm habitat greatly 

dredging, (greater than channelized and disrupted altered or removed 
past 20 yr) may be entirely 
present, but recent 
channelization is not 

13 
present. 

SCORE 20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 I 0 

The bends m the s1ream The bends tn the stream The bends m the stream Channel straight, 

7, Channel increase the stream length mcrcase the strenm length mcrcase the stream length watenrny has been 

Sinuosity 3 to 4 times longer than if I to 2 times longer than if I to 2 times longer than if channelized for a long 

it wns ma straight line 1t was in a straight 1 inc 1t was in a straight line distance 
(Note - channd braiding is 
considered normal in 

~ 
0 coastal plams and other = 0 low-lying areas This " " parameter is not eas1I) .5 
C. rated in these areas.) 
§ 

SCORE 8 20 19 18 17 16 15 14 13 12 :r. II 10 9 8 7 6 5 4 3 2 I 0 

= 
-B Banks stable; evidence of Moderately stable; Moderately unstable; 30- Unstable; many eroded 

" 8. Bank Stabilit}· erosion or bank failure mfrequent, small arcus of 60% of bank in reach has areas; "raw" areas 
0 
~ (score each bank) absent or mirnmal, htt!e erosion mostly healed areas of erosion; high frequent along straight = 
] potenual for future over 5-30% ofbank in erosion potential during sectmns and bends; 

] problems <5% ofbank reach has areas of erosion floods_ obvious bank s!oughmg. 

= affected 60-100% ofbank has 

-= erosional scars 

t SCORE.±_ (LB) Left Bank IO 9 8 7 6 5 4 3 
. 

2 I 0 
0 
~ 

= SCORE 4 (RB) Right Bank IO .9 8 7 6 5 4 3 2 I 0 
,. 
" ~ More than 90% of1he 70-90% of the streambank 50-70% of the streambank Less thnn 50% ofthe 

~ 9. \'cgetatl\'e streambank surfaces and surfaces covered by native surfaces covered by strcambank surfaces 

" Protection {score immediate riparian zone vegetation, but one class vegetation, disruption covered by vegetation; 
:i: each bank) covered by native of plants is not well- obvious; patches ofbare disruption of strcambank 

vegetation. includmg represented. d1smptton soil or closely cropped vegetation 1s very high, 

Note; detemtine left trees, undcrstory shrubs. evident but not atl'ectimr vegetation common; less vegetation has been 

or right side by ornonwoody full plant gro\\1h poh!n~a! than one-ha!fofthe removed to 

facing downstream maerophytes; \Cgetative to any great extent, more potential plant sh1bble 5 centimeters or less in 

disruption through grazing than one-half of the height remaining average stubble height. 
or mowing mmimal or not potential p!ant stubble 
evident, almost all plants height remaimng 

SCORE 4 (LB) 

allowed to grow naturally 

Len Bank IO 9 8 7 6 5 4 3 2 I 0 

SCORE 4 (RB) Right Bank 10 9 8 7 6 5 4 3 . 2 . I 0 

Width of riparian zone Width of riparian zone 12- Width of riparian zone 6- Width of riparian zone <6 

to. Riparian > l 8 meters, human 18 meters, human ! 2 meters, human meters· little or no 
Vegetative Zone activities (1 e .• parking activities have impacted activities have impacted riparian vegetation due to 
\Vidth (score each lots, roadbeds, clear-cuts, zone only mirnmally zone a great deal human activities 
bank riparian zone) la\\·TIS, or crops) have not 

10 
impacted zone. 

SCORE - [LB) Len Bank 10 9 8 7 6 5 4 3 2 I 0 

SCORE 2 (RB) Right Bank 10 9 8 7 6 5 4 3 2 I 0 

Total Score __ 9_4 __ 

A-IO Appendix A-1: Habiiat Assessment and Physicochemical Characteri=ation Field Data Sheets - Form 3 
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WETLAND DETERMINATION DATA FORM - Midwest Region 

ProjecVSite: _B_l_e_ed_er_S_h_a_ft_I_B_R _____________ City/County: NE Williamson County 
20JUNE2018 

Sampling Date: 

4pplicanVOwner: vViliamson Energy 

lnvesligator(s): vVilliam OLeat 
State: --'l"'L'------- Sampling Point V\Tl 

Section, Township, Range: 

Landform (hillslope, terrace, etc.): __ fl_a_t _______________________ _ . 2 T8S R4F 
Local relief {concave, convex, nonej': 

Slope(%): 0-2% Lat: _3_7._8_6_1_7_1 _________ _ Long: -88.73364 WGS84oatum: 
Soil Map Unit Name: 3382A Belknap silt loam 0-2% NWI classification: 

Are climatic/ hydrologic conditions on the site typical for this time of year? Yes _X __ No ___ (If no, explain in Remarks.) 

Are Vegetation _X __ , Soil _X"-----~ or Hydrology _x ___ significantly disturbed? Are "Normal Circumstances" present? Yes __ _ No 
see 

Are Vegetation __ , Soil ___ , or Hydrology ___ naturally problematic? (If needed, explain any answers in Remarks.) remarks 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area 
Hydric Soil Present? Yes X No 

X within a Wetland? Yes No 
Wetland Hydrology Present? Yes X No --- ------
Remarks: Site is a cultivated crop field with a channelized ditch along the southern border. v\T etland exists in a 

portion of the waterway with no defined bed and bank. 

VEGETATION - Use scientific names of plants. 

Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum (Plot size: ) % Cover Sgecies? Status Number of Dominant Species 
1. That Are OBL, FACW, or FAC: 3 (A) 

2. 
Total Number of Dominant 

3. Species Across All Strata: 
3 

(B) 
4. 

Percent of Dominant Species 100 5. That Are OBL, FACW, or FAC: (A/B) 
= Total Cover 

Sagling/Shrub Stratum (Plot size: ) Prevalence Index worksheet: 

1. Total % Cover of: Multigly by: 

2. OBL species X 1 = 

3. FACW species X 2 = 

4. FAC species X 3 = 

5. FACU species X 4 = 

= Total Cover UPL species x5= 
Herb Stratum (Plot size: ) Column Totals: (A) (B) 
1. Echinochloa crus-g_alli 50 yes FACW 

2. Panicum dichotomiflorum 25 yes EIICW Prevalence Index = B/A = 

3. Xanthium strumarium 25 yes FAC Hydrophytic Vegetation Indicators: 

4. 1L Dominance Test is >50% 

5. - Prevalence Index is S3.01 

6. _ Morphological Adaptations 1 {Provide supporting 

7. 
data in Remarks or on a separate sheet) 

8. 
_ Problematic Hydrophytic Vegetation1 (Explain) 

9. 
1tndicators of hydric soil and wetland hydrology must 

10. 
be present, unless disturbed or problematic. 

100 -Total Cover 
Woody_ Vine Stratum (Plot size: ) 

1. Hydrophytic 

2. Vegetation 
Present? Yes X No --- ---- Total Cover 

Remarks: (Include photo numbers here or on a separate sheet.) 

US Army Corps of Engineers Midwest Region - Interim Version 
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SOIL s r P amp mg om: Wl 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 

(inches) Color {moist) _'.&__ Color (moist) ~ .lYQL _1Qf:_ Texture Remarks t 
0-12 l0YR 4/2 50 7.SYR 3/4 50 C M silly clay \ __ 

--- ---------

--- ---------

--- ---------
--- ---------
--- ---------
--- ---------
--- ---------

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 
2Location: PL=Pore Linino, M=Matrix. 

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3
: 

_ Histosol (A 1) _ Sandy Gleyed Matrix (S4) _ Coast Prairie Redox (A 16) 

_ Hlstic Epipedon (A2) _ Sandy Redox (SS) _ Iron-Manganese Masses (F12) 

_ Black Histic (A3) _ Stripped Matrix (S6) _ Other (Explain in Remarks) 

_ Hydrogen Sulfide (A4) _ Loamy Mucky Mineral (F1) 

_ Stratified Layers (AS) _ Loamy Gleyed Matrix (F2) 

_ 2 cm Muck (A 10) ~ Depleted Matrix (F3) 

_ Depleted BelowDarkSurface{A11) _ Redox Dark Surface (F6) 

_ Thick Dark Surface (A12) _ Depleted Dark Surface (F7) 3!ndicators of hydrophytic vegetation and 

_ Sandy Mucky Mineral (S1) _ Redox Depressions (FS) wetland hydrology must be present, 

5 cm Mucky Peat or Peat (S3) unless disturbed or problematic. 

Restrictive Layer {if observed): 

Type: 

Depth (inches): Hydric Soil Present? Yes X No 

Remarks: 

( 

HYDROLOGY 
Wetland Hydrology Indicators: 

Prima[Y Indicators (minimum of one is reguired: check all that aQQly} Secondact Indicators (minimum of two reguired} 

_ Surface Water (A 1) _ Water-Stained Leaves (B9) _ Surface Soil Cracks (86) 

_ High Water Table (A2) _ Aquatic Fauna (B13) _x_ Drainage Patterns (81 O) 

_ Saturation (A3) _ True Aquatic Plants (B14) _ Dry-Season Water Table {C2) 

_ WaterMarks(B1) _ Hydrogen Sulfide Odor (C1) _ Crayfish Burrows (CS) 

_ Sediment Deposits (B2) _ Oxidized Rhizospheres on Living Roots (C3} _ Saturation Visible on Aerial Imagery (C9) 

_ Drift Deposits (B3) _ Presence of Reduced Iron (C4) _ Stunted or Stressed Plants (01) 

_ Algal Mat or Crust (B4) _ Recent Iron Reduction in Tilled Soils (C6) _ Geomorphic Position (02) 

_ Iron Deposits (85) _ Thin Muck Surface (C7) ~ FAG-Neutral Test (DS) 

_ Inundation Visible on Aerial Imagery (B7) _ Gauge orWe!I Data (09) 

Sparsely Vegetated Concave Surface (B8) _ Other (Explain in Remarks) 

Field Observations: 

Surface Water Present? Yes __ No _X_ Depth (inches): 

Water Table Present? Yes __ No _x_ Depth (lnches): 

Saturation Present? Yes __ No ____x__ Depth (inches): Wetland Hydrology Present? Yes X No --- ---
(includes caoillarv frinae) 
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers Midwest Region - Interim Version 



R06456

C 

i_C 

Wetland Wl 



R06457

Wetland W 1 Soils 

l 



R06458

I PART 7: Fish and Wildlife 

7.1 Pre-Mining Fish and Wildlife Resources. Each application shall include fish and wildlife resource 
information for the permit and adjacent area. Prior to initiating fish and wildlife resource information studies, the 
applicant shall contact the Department to determine what fish and wildlife resources information will be required. If 
the applicant has not contacted the Department as described above, an explanation shall be supplied in the space 
below. [1780.16(a)/l 784.2l(a); 1780.16(a)(l)(A)/1784.21(a)(l)(A)] 

I See the Pre and Post Mining Land Use Map 

7.1.1 Vegetation Map. Provide a Vegetation Map meeting the requirements found in General Mapping 

Requirements of the Instructions. [1779.19/1783.19; 1779.24(1)/1783.24(1); 1780.16(a)(2)(B) & 

(C)/1784.21( a)(2)(B)&(C) l 

I See Aerial Photo Map and Pre and Post Mining Land Use Map. 

7.1.2 Habitat Descriptions. Provide a description of the habitat types for each listed pre-mining land use 
category, excluding cropland, within the proposed permit area. Include information for areas categorized 
as Residential, Industrial/Commercial, Recreational, and Undeveloped that contain trees or other potential 
habitats of high value for fish and wildlife. Include specific information on pre-mining woody and 
herbaceous vegetation species. In addition, provide a general description of the habitat found in the 
adjacent half mile area, specifically addressing any potential habitats of high value. 

[1784.1S(a)(l)/1780.23(a)(l); 1779.19(a)/1783.19(a); Operator Memorandum 2015-011 

Primary habitat is Cropland, Fish and Wildlife- Woody, Fish and Wildlife Habitat
Herbaceous, Residential and Industrial. Within the half mile buffer the primary land use 
is cropland and fish and wildlife habitat (herbaceous, woody, and water) with limited 
areas of residential and industrial/connnercial. 

7.1.2.1 For wetland resources located within the proposed permit area, discuss how these areas 
will be avoided or replaced, and enhanced where applicable and provide general information on 
the steps taken to comply with the Section 404 of the Clean Water Act. Ifno wetland resources 

exits within the proposed permit area pre-mining, indicate NI A. [1780.18(b )(9)/1784.B(b )(9); 
1816.97(1)/1817.97(1) l 

NIA. 

7.1.3 Other Site Specific Habitats of High Value. Address any habitats of unusually high value for fish 
and wildlife located within the proposed permit and adjacent half mile area. The following information is 

required: [1780.16(a)(2)(B)/1784.21(a)(2)(B); 1816.97(1)/1817.97(1)1 

7.1.3.1 Stream Habitat Characterization. For each intermittent and perennial stream discussed 
in Part 6, provide a description of the riparian vegetation (if this information is found in 
Attachment 6.2, referencing that material is acceptable) and a narrative discussing any critical 
habitat for threatened and endangered aquatic species. Provide a general discussion on how 
stream habitat will be avoided or replaced, and enhanced where practicable. Provide general 
information on the steps taken to comply with Section 404 of the Clean Water Act regarding 
streams and associated riparian areas. If no intermittent or perennial streams were identified in 

llPage Part 7 
(rtc,,t~'d 9;15/1-
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Part 6 indicate NIA. (1780.16(a)(2)(B)ll 784.21(A)(2)(B); 1816.97(f)l1817.97(f); 
(l 780.18(b )(9)11784.13(b )(9)) 

The stream intennittent streams will be bored underneath and the riparian vegetation 
will not be disturbed. 

7.1.3.2 Shelter, Protection, and Reproductive Areas. Discuss areas within the proposed permit 

and adjacent half mile area such as cliffs supporting raptors, caves, migration routes and wintering 

areas and measures to protect these areas and enhance where practicable. If none of these areas 

exist indicate NIA. [1780.16(a)(2)(B)ll 784.2l(a)(2)(B); 1816.97(f)l1817.97(f)] 

7.1.3.2 Agency Consultation. Discuss any additional habitats of high value identified through 

other agency consultations as requiring protection by applicable state and federal laws, this may 

include a larger adjacent area as defined by consultation. If no other habitats of high value were 

identified through consultation indicate NIA. [1780.16(a)(2)(C)ll 784.2l(a)(2)(C); 
1780.16(a)(l)(B)(iii)ll 784.21(a)(l )(B)(iii)) 

7.2 Threatened and Endangered Species. Information required in this section will ensure that the proposed 

operations adhere to the Endangered Species Act of 1973, as amended, the Migratory B ird Treaty Act, as amended, 

the Bald and Golden Eagle Protection Act, as amended and other applicable state and federal laws. [1773.12; 
1780.1611784.21; 1816.9711817.97] 

7.2.1 T&E Species List. Provide a complete threatened and endangered species list for both state and 

federally listed species that are known to occur within the county(ies) of the proposed permit area and half 

a mile adjacent to the proposed boundary. Applicants should be aware that the adjacent area may be 

expanded based on the nature of the listed species in the area and/or as defined by consultation. The 

applicant is encouraged to utilize IPaC - Information for Planning and Conservation system for federal 

species lists. This information may be provided in Attachment 7.2.1. [1780.16(a)(l)(B)ll 784.2l(a)(l)(B); 
1780.16(a)(2)(A)/l 784.21(a)(2)(A); 1816.97(b)l1817.97(b)) 

I Indiana Bat (Myotis Sodalist) and Chuck-Wills-Widow 

21 Page 

7.2.1.1 Likely to Occur Determination. For each threatened and endangered species listed in 

part 7 .2.1 provide a determination based on species habitat requirements regarding the likelihood 

that the species may occur with in the proposed permit and, if applicable, the adjacent half mile 

area. In addition, provide the rationale justifying the determination. If an attachment is provided, 

it should be titled Attachment 7.2.1.1. If multiple attachments are necessary they should be titled 

Attachment 7.2.1.1 - 1 of2 etc. [1780.16(a)(l)(B)l1784.21(a)(l)(B), 
1780.16(a)(2)(A)/1784.21(a)(2)(A); 1816.97(b)l1817.97(b)) 

Williamson Energy, LLC has performed Indiana and Northern Long eared bat survey in 
this area. No protected bats were caught within this IBR area but the southwest portion 
of this IBR falls within the 2.5 mile buffer zone of an Indiana Bat roost tree capture 
durin the 2018 bat surve b Alliance Consultin°, Inc. Williamson Ener 

Pa rt 7 
Cre.3ted 9/15 11 
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to only cut any trees within the buffer zone during the approved Indiana Bat cutting 
season of October 15 through March 31. 

Chuck-Wills-Widow survey was complete by HMG, Inc. (Attachment 7.2.1 2-2). The 
Chuck-Wills-Widow typically nest in habitat of bare dirt, leaf, or pine needle cover in 
dense thickets near openings is not present on this proposed IBR area. Given the lack of 
habitat and the plans not to disturb the surface around the stream corridors, impact to the 
Chuck-Wills-Widow is unlikely. Chuck-Wills-Widow, typical nesting habitat is namely 
bare dirt, leaf, or pine needle cover in dense thickets near openings is not present on this 
proposed IBR area. Given the lack of habitat and the plans not to disturb the surface 
around the stream corridors, impact to the Chuck-Wills-Widow is unlikely. 

7.2.1.2 Format and Contents. The information presented shall be current, clear and concise, 

filed in the format required by the Department, and contain explicit citations. Where required by 
the Department, relevant portions of the referenced materials shall be presented by photocopying 

or abstracting. If references to previously approved permits are made, the relevant portions of the 

permits must be supplied in accordance with Operator Memorandum No. 90-08 or an explanation 

shall be provided below why this information is not provided. This information may be supplied 

as Attachment 7.2.1.3 if necessary. [1777.ll(a) and (b)] 

7.2.1.3 Agency Consultation. Discuss any additional species identified through other agency 

consultations as requiring protection by applicable state and federal laws. If no other species 

information is required indicate NIA. [1780.16(a)(2)(C)/1784.2l(a)(2)(C); 
1780.16(a)(l)(b )(ili)/l 784.2l(a)(l)(b )(iii)) 

7.2.2 T &E Species Protection and Enhancement Plans. 

3I Page 

7.2.2.1 Do any trees exist within the proposed permit area? [1780.16(b)/1784.2l(b)] 

~ YES 0 NO 

IfYES, the applicant shall: 

Provide a Protection and Enhancement Plan and an Incidental Take Authorization request as 

Attachment 7 .2.2 for the Indiana bat meeting the specifications of the "Range-wide Indiana 

Bat Protection and Enhancement Plan Guidelines" (revised 2013) developed by the U.S. Fish 

and Wildlife Service and the Office of Surface Mining, or justify why a Protection and 

Enhancement Plan and Incidental Take authorization request are not requ ired under those 

guidelines, and; 

Discuss whether or not the project is consistent with the northern long-eared bat Final 4(d) 

Rule for Federal Actions (Janua1y 2016), and if not then provide a Protection and 

Enhancement Plan and Incidental Take Authorization request consistent with the 2013 

Indiana bat gu idelines referenced above. This information may be provided in Attachment 

7.2.2. 

Part 7 
Created 9/1$/17 
Revised 5,31/18 
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IfNO, provide a statement regarding the absence of trees below. If the proposed permit area 
contains trees but these trees will remain unaffected throughout the life of the permit, this 
information may be relayed in the space below. 

See Attachment 7 .2.2 and 7 .2.2 A for the Protection and Enhancement Plan, 
Williamson Energy has performed Indiana and Northern Long eared bat survey in this 
area. No protected bats were caught within this IBR area but the southern portion of 
this IBR falls within the 2.5 mile buffer zone of a male Indiana Bat roost tree capture 
during the 2018 bat survey. Williamson Energy is proposing to only cut any trees 
within the buffer zone during the approved Indiana Bat cutting season of October 15 
through March 31. Tree removal will be limited to the extent practicable during 
construction of this IBR. Please note if not tree removal is completed on this project 
because of the boring under the wood patch around the stream, not tree girdling will 
be completed, but it any trees great than 3" DBH are remove then tree girdling will be 
completed. 

Northern Long-Eared Bat 4(d) Rule Streamlined Consultation Protocol 
Does the project occur wholly outside of the WNS Zone? No 
Have you contacted the appropriate agency to determine if your project is near known 
hibernacula or maternity roost trees? Yes 
Could the project alter the entrance or interior environment of a known 
hibernaculum? No 
Does the project remove any trees within 0.25 miles of a known hibernaculum at any 
time of year? No 
Would the project cut or destroy known occupied maternity roost trees, or any other 
trees within a 150-foot radius from the maternity roost tree from June I through July 
31? No 
Base on about no further action is needed to be in compliance with the Northern 
Long-Eared Bat 4(d) rule. 

7.2.2.2 Provide Protection and Enhancement Plans for any additional state or federally listed 

species that are likely to occur within the proposed permit and adjacent half mile area in 
Attachment 7.2.2.2. For any additional federally listed threatened or endangered species that are 
likely to occur in the permit area, provide an Incidental Take Authorization request with the 
Protection and Enhancement Plan. Indicate N/ A if this information is not applicable. 

I See Attachment 7 .2.2 for the Protection and Enhancement Plan 

7 .2.2.3 If an applicant is in possession of any current Incidental Take Authorizations for state 
listed threatened or endangered species obtained through the Illinois Department of Natural 
Resources Office of Resource Conservation, list those species in the space below, otherwise 
indicate NIA. 

See Attachment 7.2.2 for the Protection and Enhancement Plan 

41Page Part 7 
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7.2.3 Eagles. The applicant shall ensure that mining activity will be conducted in a manner that will not 

result in the taking of a Bald or Golden Eagle, or any other raptor protected under the Bald Eagle Protection 

Act, and their nests or eggs. "Take" includes the disturbance of protected eagles to the degree that it 

substantially interferes with breeding, feeding, or sheltering behavior or results in injury. [1816.97(c) and 
(d)/1817.97(c) and (d)] 

7.2.3.1 Provide current and accurate information on distances to known Bald Eagle nests within 

the proposed permit boundary and within a one mile radius. If none exist, then this should be 

specifically stated. If nests exist within a one mile radius, a Protection and Enhancement Plan must 

be supplied. Information should also include any species protected under the Bald Eagle 

Protection Act as amended and may be provided in Attachment 7 .2.3. 

The following resource is suggested: 

National Bald Eagle Management Guidelines USFWS 

NIA 

7.2.4 Reporting of Threatened and Endangered and Other Identified Protected Species. Describe the 

steps and timeframe for reporting to the Department any state or federally listed species or other protected 

species as identified through agency consultation, should the operator become aware of the species 
existence within the proposed permit area. This may include, but not be limited to bald eagle nest reporting 

in the permit area or applicable adjacent area. [1780.16(a)(2)(C)/l 784.21(a)(2)(C); 1816.97(b)/1817.97(b)] 

I See Attachment 7.2.2 and 7.2.2 A for the Protection and Enhancement Plan 

7.3 General Fish and Wildlife Protection and Enhancement Measures. The applicant shall , to the extent 

possible and with the best technology currently available, minimize disturbances and adverse impacts on fish and 

wildlife and related environmental values and achieve enhancement of these resources where practicable. 

[1780.16(b )/l 784.2l(b )] ; [1816.97(a)/1817.97(a)] 

7.3.1 Protection Measures. Provide information on measures using the best technology currently 

available how the applicant will protect fish and wildlife and related environmental values. The following 

infonnation is required: [1780.16(b)(3)/l 784.2l(b)(3); 1816.97(e)/1817.97(e)] 

7.3.1.1 Electric Powerlines. If powerlines are proposed to be relocated or constructed at any 

point during operations, then discuss the measures to ensure electric powerlines are designed and 

constructed to minimize electrocution hazards and other hazards as identified by agency 

consultation (potential ly including collisions with powerlines) to ensure that the Endangered 

Species Act, the Bald Eagle Protection Act, and the Migratory Bird Treaty Act have been 

considered and addressed where applicable. This information may be provided in Attachment 

7.3.1.1 if necessary. (1773.12; 1780.16(b)/l 784.2l(b); 1816.97(e)(l)/1817.97(e)(l)] 

The following are suggested resources: 

"Suggested Practices for Avian Protection from Powerlines: The State of the Art in 2006" 

"Reducing Avian Collisions with Power Lines: The State of the A1i in 2012" 

Any powerline constructed will be constructed per the suggested practice for avian 
rotection for owerlines. 

SI Page Part 7 
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7.3.1.2 Haul and Access Roads. Describe how access and haul roads will be located and 
operated to avoid or minimize impacts on species protected under the Endangered Species Act, 
Migratory Bird Treaty Act, and the Bald Eagle Protection Act, or discuss why these protection 
measures are not applicable. [1780.16(b)(3)(A)/1784.21(b)(3)(A); 1816.97(e)(2)/1817.97(e)(2)] 

I Access road will be minimized length as much as possible. 

7.3.1.3 Fences and Overland Conveyers. Describe how fences and overland conveyers and 
other potential barriers will be designed and constructed to allow passage of large mammals, or 
discuss why these protection measures are not applicable. [1780.16(b)(3)(A)/1784.21(b)(3)(A); 
1816.97( e)(3)/1817 .97( e)(3)] 

NIA 

7.3.1.4 Exclusion from Ponds. Provide information on whether or not ponds on site will contain 
hazardous concentrations of toxic-forming materials and ifso, then describe how control 
measures, management techniques, and monitoring methods will be used to ensure how wildlife 
protected under the Endangered Species Act, Migratory Bird Treaty Act, and the Bald Eagle 
Protection Act are excluded from these areas. [1780.16(b )(3)(A)/1784.21(b )(3)(A); 

1816.97( e )( 4)/1817 .97( e)( 4)] 

I N/ A, no ponds are proposed in this application. 

GIPage Part 7 
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7.3.2 Enhancement Measures. Provide a detailed description of enhancement measures that will be used 
during the reclamation and post-mining phases of operations to develop aquatic and terrestrial habitats. 
Measures may include but are not limited to: restoration of streams and wetlands, retention of ponds, 
establishment of wildlife food and cover, addition of perches or nest boxes, habitat diversification of 
croplands, and any other management strategies designed to enhance wildlife habitat. 
[1780.16(b )(3)(b )/1784.2 l(b )(3)(b)] 

Disturbed areas will be revegetated after the initial disturbance with a cover crop to minimize 
erosion. The entire disturbed area will be graded for positive drainage. 
During the reclamation work, topsoil removed and stored during initial site construction, will be 
redistributed and graded over the exposed subsoil. The topsoil will be limed, fertilized, prepared 
and seeded in accordance with the following schedule: 

• If the site is reclaimed in the spring season but before normal crop planting, the 
disturbed area will be straw mulched at I ½ tons/acre and seeded with a cover crop of 
spring oats to protect the soil until the primary planting season is under way. The site 
will then be planted to row crops as determined by the property owner or tenant fanner. 

• If the site is reclaimed in the late fall season, the site will be seeded to a temporary cover 
crop of winter wheat(+/-) 1.5 Bu./Ac., and the site fertilized, and then mulched at two 
tons/acre, to protect the soil over the winter season. 

• Thereafter, planting of agricultural crops will occur during the first available crop 
planting period after proper seedbed preparation has been achieved. 

71Page Part 7 
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A SUMMER SURVEY FOR THE FEDERALLY 
ENDANGERED INDIANA BAT (MYOTIS SODALIS) 

AND THE THREATENED NORTHERN LONG
EARED BAT (MYOTIS SEPTENTRIONALIS) 

POND CREEK NO. 1 MINE NORTH PANELS 
WILLIAMSON COUNTY, ILLINOIS 

Prepared for: 

WILLIAMSON ENERGY, LLC 
WILLIAMSON COUNTY, ILLINOIS 

ALLIANCE PROJECT NO. BlS-128-1413 
REPORT DATE: DECEMBER 2018 

SURVEY DATE: JULY 2018 

Charleston, WV 

928 Cross Lanes Drive, Suite 300 
Charleston, WV 25313 

Telephone: (681) 217-2090 
Fax: (681) 217-2092 
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Raleigh County Airport Industrial Park 
124 Philpott Lane 

Beaver, WV 25813-9502 
Telephone: (304) 255-0491 

Fax: (304) 255-4232 

Canonsburg, PA 

3 Four Coins Drive, Ste. 100 
Canonsburg, PA 15317 

Telephone: (724) 745-3630 
Fax: (724) 745-3631 
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POND CREEK NO. 1 MINE NORTH PANELS 
ASUMMERSURVEYFORTHEFEDERALLY 

ENDANGERED INDIANA BAT (MYOTIS SODALIS) 
AND NORTHERN LONG-EARED BAT (MYOTIS SEPTENTRJONALIS) 

WILLIAMSON COUNTY, ILLINOIS 
WILLIAMSON ENERGY, LLC 

1.0 INTRODUCTION 

Alliance Consulting, Inc. (Alliance) was contracted by Williamson Energy, LLC (Williamson) to 
conduct a presence/absence survey of the federally endangered, Indiana bat (Myotis soda/is) and 
federally threatened northern long-eared bat (Myotis septentrionalis) (NLEB) at the proposed 
Pond Creek No. 1 Mine North Panels project area located in Williamson County, Illinois. The 
project is the Pond Creek No. 1 Mine North Panels (Penn.it No. 375). The mist net survey site 
locations are shown on Drawing No. B18-128-B2 contained within this submittal. This report is 
hereby submitted on behalf of Williamson to fulfill the requirements set forth by the USFWS and 
IDNR. 

The bat survey was conducted by Alliance biologists from July 17-23, 2018, while tracking 
persisted through July 23, 2018. The bat survey services were completed in accordance with our 
proposal for professional ecological services and Williamson's subsequent authorization to 
proceed. 

The purpose of the study was to confmn presence/ absence of the federal! y endangered Indiana 
bat (Myotis sodalis) and the federally threatened NLEB (Myotis septentrionalis). The survey was 
based on Alliance's professional judgment and interpretation of the technical criteria outlined in 
the USFWS (Region 3) agency document entitled "2018 Range-Wide Indiana Bat Summer 
Survey Guidelines", dated April 2018. 

2.0 SITE LOCATION 

The project area is located approximately six miles northeast of Johnston City in Williamson 
County, Illinois and has its approximate center at Latitude 37.856 and Longitude -88.784. 
Drawing No. B18-128-Bl, found in the Figures Section and entitled "Project Location Map", 
shows the general area where the study took place. 

2.1 Watershed Information 

The proposed shadow area and associated facilities lie within the Pond Creek watershed in 
IUinois. Pond Creek flows into the Big Muddy River. The Big Muddy River, is a perennial 
stream which flows to the Mississippi River, which are navigable waters of the United States. 

3.0 INDIANA BAT INFORMATION 

3.1 Species Status and Conservation 

The Indiana bat (Myotis soda/is) was one of the first bat species in the United States to be 

LZl 
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recognized as endangered by the U.S. Fish and Wildlife Service Endangered Species Act (ESA). 
It was listed as a federally endangered species on March 11, 1967, under the ESA. This listing 
was largely due to declines recorded at winter hibernation sites in caves, which until very 
recently were the only known roosts for this species. It is now known that in summer, Indiana 
bats roost and rear their young under loose bark or in tree hollows. In order to outline habitat 
requirements, critical habitat, potential causes for the bats' decline, and recovery objectives, the 
USFWS published a recovery plan in 1983. An agency Draft of a Revised Recovery Plan was 
distributed by the USFWS in 1999. This document was re-circulated in 2002 for further 
comments and a first revision was available in 2007. The objectives of the Indiana Bat Recovery 
Plan include: (1) protect hibernacula, (2) maintain, protect, and restore summer maternity habitat, 
(3) monitor population trends through winter censusing, ( 4) educate the public, and ( 5) continue 
research. Most recently the USFWS released the "2018 Range-Wide Indiana Bat Summer 
Survey Guidelines" that outline the specific efforts that should be undertaken during a survey. 

The Indiana bat was listed as endangered by the federal government because of declines in their 
numbers that were documented at seven major hibernacula in the Midwest. At the time of the 
federal listing, about 85% of the entire population hibernated at only seven sites, and nearly half 
of the entire population hibernated in only two caves. Populations across the species range (as 
recorded from counts in hibemacula) have declined since the late 1950s. Human disturbance, 
collapse, and flooding ofhibernacula are considered to be major factors in the bats' population 
decline. Suspected contributing factors include loss of suitable swnmer habitat and 
contamination by pesticides (USFWS, 1999). Since then, steps have been taken to protect most 
of the major, as well as minor hibernation sites. 

3.2 Distribution 

The Indiana bat is a migratory species found throughout much of the eastern half of the United 
States. They are found from Oklahoma, Iowa, Wisconsin east to Vermont, and south to 
northwestern Florida (Barbour and Davis, 1969). As this species is migratory, this range includes 
both summer and winter habitat. During winter, the Indiana bat primarily hibernates in caves and 
abandoned mines. Within these hibemacula, Indiana bats congregate in tightly packed clusters 
and are easily counted; therefore, winter census data is t.lie most reliable me1J1od for documenting 
population trends range-wide. Consequently, winter distribution of the Indiana bat is well 
documented. During the summer maternity season, the bats are much more scattered and difficult 
to locate, so there is much less known about summer distribution. Data on summer distribution 
may reflect lack of search effort in some areas (USFWS, 1999). Also, even less is known about 
the migratory habits of the Indiana bat. 

3.2.1 Winter Distribution and Habitat 

Indiana bats hibernate from October to April, depending on climactic conditions. Specific roost 
sites in caves or mines that attain temperatures appropriate for hibernation serve as winter habitat 
for Indiana bats. The preferred hibemacula have temperatures averaging 3 7 degrees to 43 
degrees Fahrenheit in midwinter, and a relative humidity averaging 87 percent. The 2017 winter 
census estimate of the population was 559,781 individuals (USFWS, 2017). The current 
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population is less than half the estimated population of 1960, even though there were fewer 
known hibernacula at that time (USFWS, 2002). However, the populations for the state of 
Illinois have shown a nearly 16.5% increase in populations since 2015 with the 2017 estimate 
including approximately 81,444 individuals. 

3.2.2 Summer Distribution and Habitat 

Reproductive female Indiana bats typically form maternity colonies in trees during the summer. 
Most records ofreproductively active females come from the Midwest: southern Iowa, northern 
Missouri, northern Illinois, northern Indiana, southern Michigan, and western Ohio (Gardner and 
Cook, 2002). This area is considered to be the core summer range for the species. 

Typically, Indiana bats use the space under exfoliating bark of trees in riparian, bottomland, and 
upland forest to day roost in the summer. Maternity colonies of females may congregate under 
this loose tree bark. Because these bats are roosting mainly under exfoliating tree bark, their 
summer roosts are short-lived. Maternity colonies appear to have at least one "primary roost" 
that is used by the majority of the colony. Portions of the colony may use over a dozen different 
"alternate roosts" intermittently. 

3.3 Reproduction 

Most bats of the United States, including the Indiana bat, mate in the fall. Between early August 
and mid-September, Indiana bats arrive near their hibernation caves and engage in swarming and 
mating activity. Swanning at cave entrances continues into mid- or late October. Limited 
observations indicate that birth and development occur in very small, widely scattered colonies 
consisting of25 or so females and their young. Females give birth to a single young in late May 
to early July. Young Indiana bats are capable of flight within a month of birth, and may mate 
their first autumn (USFWS, 2002). 

3.4 Food Habits 

Indiana bats forage in and around the tree canopy of flood plains, riparian areas, and upland 
forests (USFWS, 1999). They eat a variety of soft-bodied, flying insects found along rivers and 
lakes in these habitats. Consistently, food habit studies conducted throughout the species range 
reveal that small moths are important prey items. However, components of diet vary depending 
on habitat, region, season, and sex or age of the bat. Some researchers have labeled the Indiana 
bat as a "selective opportunist" feeder due to the abundant occurrence in the diet of one 
particular insect for brief, unpredictable periods, corresponding with the hatch or mating swarms 
(Brack and La Val, 1985). 

3.5 Reasons for Current Status 

Causes for the overall decline of the Indiana bat are not fully understood or have not been 
determined. The decline of the species at its current rate is unknown, although it is rapid in 
certain areas of it range, due the onset of "white-nose syndrome". Originally, cave disturbance 
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by humans was thought to be the primary reason for the decline, and thought to transmit the ( 
fungus that causes "white nose" called Pseudogymnoascus destructans. Therefore, habitat 
protection for these bats bas primarily focused on the caves where they hibernate, such as gating 
of the opening, fencing of the surrounding land, and generally protecting the hibernacula. 
However, as evidenced by the still-declining population numbers, these measures have not 
produced the desired result of recovery of the species (USFWS, 1999). Other potential causes for 
the decline include loss of summer habitat, improper cave gate construction, loss of forest cover, 
stream channelization, severe weather, and range-wide pesticide poisoning (USFWS, 2002). 
Presently, white--nose syndrome has devastated bat populations across the eastern United States, 
not excluding the already endangered Indiana bat (BCI, 2010). 

4.0 NORTHERN LONG-EARED BAT INFORMATION 

4.1 Species Status and Conservation 

The NLEB bat is currently listed as federally threatened under the ESA due to significant 
population declines throughout the bat's range. This species was proposed for listing in Octobe: 
of 2013, and was added as a threatened species on April 2, 2015. The 4(d) rule was later 
developed and approved on January 14, 2016. The 4(d) rule prevents the removal of trees within 
¼ mile of known hibernaculum, tree removal, or destruction of a known occupied maternity roost 
tree or any other trees within a 150 foot radius of a maternity roost between June 1 and July 31. 

4.2 Distribution 

The NLEB bas an extensive range, from Canada down to North Carolina, and from the Atlantic 
coasts to as far west as the Yukon territory in Canada and Montana and Wyoming in the United 
States. 

4.3 Winter Habitat 

NLEBs roost over winter in hibernacula including caves and mines. These bibernacula vary from 
large, with large passages and entrances, to much smaller hibemacula. The hibernacula tend to 
have relatively constant cool temperatures ranging from 32° - 48° F. NLEBs tend to prefer 
higher humidity hibernacula than most other species of bats (Federal Register, 2015). 

4.4 Summer Habitat 

During the summer, NLEBs roost singly or in colonies under loose bark, tree crevices, or man
made structures. They will utilize a wide variety of roosts including dead or live trees, buildings, 
or even caves. They will utilize areas with abundant canopy cover, as well as areas with less 
canopy cover, which could be due to their ability to exploit roosts fn cluttered environments 
(Federal Register, 2015). 

4.5 Reproduction 

Mating occurs from late July to early October. Copulation occurs in early spring, but may also 
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occur during the winter. They typically produce a single pup in early summer. Females form 
maternity colonies comprised of adult females and juveniles of up to 30 bats. The colony of 
females tends to give birth around the same time in late May or early June (Federal Register, 
2015). 

4.6 Reasons for Current Status 

Limited scientific literature exists in relation to the NLEB, including its habitat, reproduction, 
and foraging activities. The reason for the current listed state of the NLEB is due to white nose 
syndrome decimating its population in many cases up to 90-100%. 

5.0 METHODS 

5.1 Level of Survey Effort 

The level of survey effort for this project was based upon survey guidelines developed by the 
Indiana Bat Recovery Team (USFWS, 2018; Appendix A). 

5.2 Site Selection 

Using a topographic map, aerial photographs, and field reconnaissance of the proposed project 
area, field personnel identified areas for possible mist net site placement. Alliance corresponded 
with USFWS for concurrence on these projected mist net sites, prior to implementing the survey 
(refer to Appendix B). Actual mist net sites for the project were selected during field 
reconnaissance (Drawing No. Bl8-128-B2). Field reconnaissance was completed in order to 
establish mist net sites that would maximize the success of the survey. Additionally, each net site 
was assessed individually. Photographs were taken (Appendix E) and sketches were made of 
each net site to show net placement and surrounding habitat features, and habitat characteristics 
near each net site were recorded (Appendix C). 

5.3 Mist Net Survey 

Allia.11ce conducted the mist netting survey following the guidelines (Appendix A) outlined in the 
2018 Range Wide Indiana Bat Summer Survey Guidelines. Mist nets were composed of 2-ply, 
50-denier nylon construction with a mesh size of 38 mm. Mist net sizes were 2.6 to 7 .8 m high 
(approximately 9 to 27 feet) in height, and were 2.6, 6, 9, 12 or 18 m (approximately 9, 20, 30, 
36 or 54 feet) in width. 

Nine (9) sites were proposed; however, only four ( 4) sites were operated due to an Indiana bat 
being captured at Site 01. The three (3) sites were surveyed for endangered bats by Alliance 
biologists on July 17-23, 2018. Four ( 4) or five (5) net sets were each operated for two calendar 
nights at each site. This resulted in a total of 22 net nights of the proposed 81 for the entire 
survey. A "net night" is defined as the operation of one net set for one night. To the extent 
possible, nets were placed in a location where they would be bordered on top and sides by 
vegetation to create a funneling effect to facilitate the capture of bats. Mist nets were deployed at 
dusk (approximately 20:00 hours) and monitored every 10 minutes for at least five hours. 
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It is not recommended that Indiana bat surveys be conducted when temperatures drop below 50 
degrees Fahrenheit or during rainy, foggy, or windy conditions (USFWS, 2018). To ensure that 
surveys were not conducted during inclement weather, temperature, wind speed, percent cloud 
cover, rainfall and moon phase were monitored and recorded during the survey (Appendix C). 

Captured bats were carefully removed from the nets and then identified. The age, sex, 
reproductive condition, weight, and forearm length were then determined and recorded for all 
bats. Any notable bands, parasites or deformities were also recorded. After all information had 
been collected, the bats were released at the site of capture. 

5.4 Telemetry 

Alliance biologists used Lotek PicoPip Ag337 (Bat) transmitters in the 172 MHz range. Each 
transmitter weighed 0.3 grams or less and had a transmitter life expectancy of 8 days. When an 
endangered bat was captured the transmitter was activated by removing the magnetic switch and 
tested for signal quality at 500 meters. Field Marshall 1000 telemetry receivers paired with 
folding 3 element Yagi directional antennas from Marshall Telemetry were used to locate and 
track the activated transmitters. The active and tested transmitter was then affixed to the back of 
the bat using Penna-Type Surgical Cement. Once the adhesive was dry the bat was released in a 
relative open area so the biologist could ensure that the bat flew unimpeded. 

C 

Once a transmitted bat was released the biologist monitored its activity to obtain a direction of ( 
flight from the release point and to ensure that the bat was active. Following release of a 
transmitted bat and upon verification that the bat was flying unimpeded, a telemetry crew of2 to 
4 biologists would search for the transmitter frequency. Once the transmitter frequency was 
located its general position was triangulated using a compass and handheld gps unit. 

The biologist then proceeded to hone in on the transmitter frequency until they found the exact 
tree that the radio signal was coming from. The detennination of the roost tree was confirmed by 
circling the tree and approaching the tree from multiple angles with the telemetry receivers. If the 
transmitter frequency was not located, the telemetry crew would begin searching for the bats and 
continue for a minimum of four hours. 

5.5 Roost Tree Emergence Survey 

Once a roost tree was identified and its location was recorded with a sub-meter gps unit the 
biologists would record the tree DBH, height, percent of exfoliating bark, approximate location 
on the tree of the transmitter, species of tree, and solar exposure. The biologists would then leave 
the area to keep disturbance to a minimum around the roost tree. The biologists would then 
return to the roost tree approximately half an hour before sunset. They would approach quietly to 
the general area of the roost tree and check that the radio signal was still present. The biologists 
would then find a place where they could see the most actual roosting locations on the tree with 
the sky as a backdrop. If multiple roosting locations or debris were encountered then the 
biologists would split up to cover multiple angles of observation. 
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Each biologist watched the roost tree to document the total number of bats that emerged, as well 
as when the first bat emerged, when the transmitted bat emerged, and when the final bat 
emerged. The biologists stayed in position until they could no longer see the roost tree due to 
darkness. 

Each transmitted bat was tracked for a minimum of seven days. Each identified roost tree was 
surveyed for a minimum of two evenings. 

6.0 RESULTS 

6.1 Summer Habitat Survey 

From July 17-23, 2018, Alliance biologists evaluated the project area for potential Indiana bat 
summer habitat. The forested areas were dominated by an overstory of box elder (Acer negundo ), 
American sycamore (Platanus occidentalis), and silver maple (Acer saccharinum). The area is 
covered with a mixed mesophytic forest of primarily second or third growth timber and several 
large snags including potential and known roost trees. 

6.2 Mist Net Survey 

Mist nets were set primarily along stream channels through forested areas, as well as forest/field 
interfaces and ponds. Old roads and stream corridors provide foraging areas or travel corridors 
for bats as they move between roosts and feeding areas. Streams and ponds attract insects and 
provide drinking areas as well. The forest/field interfaces offer some protection for the bats while 
flying from field to field, as well as providing foraging areas. 

6.3 Pond Creek No. 1 Mine North Panels Results 

A total of 31 bats of three species were captured during the 22 net nights of effort for the Pond 
Creek No. 1 Mine North Panels. Two federally listed endangered Indiana bats were captured 
during survey efforts. The eastern red bat (Lasiurus borealis) was the species most commonly 
encountered, making up 80.6 percent of the total capture (Table No. 1). Other species captured 
included the tri-colored bat (Perimyotis subflavus) and the Indiana bat (Myotis soda/is). Refer to 
Table No. I. Bat survey forms were completed for each night of mist netting and can be found in 
Appendix E. Representative photographs of bat species caught in the project area and 
representative photographs at the bat roosts are located in Appendix D. 

Table No. 1- Pond Creek No. 1 Mine North Panels 

Eastern 
Tri-

Indiana Site colored Total Red Bat 
Bat 

Bat 

I 5 4 1 10 
2 5 0 1 6 

3* 0 0 0 0 
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Eastern 
Tri-

Indiana Site 
Red Bat 

colored 
Bat Total 

Bat 

4* 0 0 0 0 
5* 0 0 0 0 
6* 0 0 0 0 
7 8 0 0 8 
8 7 0 0 7 

9* 0 0 0 0 

Total 25 4 2 31 

% Total 80.6 12.9 6.5 
*Site not operated due to it being within a 2.5 mile Indiana bat buffer. 

6.5 Telemetry and Tracking 

The mist net surveys for the Pond Creek No. 1 Mine North Panels project that Alliance 
conducted included the capture of two Indiana bats (Table No. 2). One of the captured bats was 
an adult lactating female and another was an adult non-reproductive male. A radio transmitter 
was affixed on the captured Indiana bats. Both of the captured bats were banded (Table No. 2). 
The frequency of the radio transmitter utilized is included in Table No. 2. 

a e o. rac 12 ummary T bl N 2 T kin S 

Species Age/Sex/Condition Transmitter 
Capture Site 

Band 
Freauency Number 

Myotis soda/is Adult/Female/ 
172.413 01 A0024 Lactating 

Myotis sodalis Adult/Male/Non-
172.636 02 A0026 Reproductive 

Bat 172.413 was captured and tracked from July 15 through July 23, 2018. The first night it was 
tracked, Alliance biologist tracked all night until they could no longer locate the bat. On July 
16th

, the bat could not be located during the day, but was located at night and tracked to its roost 
on July 17th (Roost 01). It was located in the same roost on July 18th (Roost 01). It was located in 
a new roost on July 19th (Roost 02). On July 20th

, the bat was located in the same roost as the 
previous night (Roost 02). On July 21st

, Bat 172.413 was located in a third roost (Roost 03). On 
July 23rd

, the bat could not be located. 

Bat 172.636 was captured and tracked on July 18, 2018. It was tracked from July 18th through 
Juz 24th

. On July 18th
, the bat was tracked through the night, and its roost was identified on July 

19 (Roost 01). On July 20th
, it was located in a new roost (Roost 02). On July 21st

, the bat was 
located back in its first roost (Roost 01). Bat 172.636 remained in the same tree until July 24th

, 
when tracking concluded. 
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6.6 Roost Emergence 

The tracking efforts for Bat 172.413 were carried out from July 15, 2018 through July 23, 2018. 
Bat 172.413 used three different roosts over that time. Roost 01 was watched on July 17th and 
18

th
. Roost 02 was watched on July 19th and 20th

, and Roost 03 was watched on July 21st and 
23

rd
• The results oftbe emergence counts for Bat 172.413 have been summarized in Table No. 3 

below. Roost and emergence data sheets can be found in Appendix D. Photographs of the roosts 
can be found in Appendix Das well. Locations of the roosts can be found in the Figures section 
(Drawing No. B18-128-B3). 

The tracking efforts for Bat 172.636 were carried out from July 18, 2018 through July 24, 2018. 
Bat 172.636 used two different roosts during that time. Roost 01 was watched on July 19th and 
21

st
, and Roost 02 was watched on July 20th and July 21 st

. The results of the emergence counts 
for Bat 172.636 have been summarized in Table No. 4 below. Roost and emergence data sheets 
can be found in Appendix D. Photographs of the roosts can be found in Appendix Das well. 
Locations of the roosts can be found in the Figures section (Drawing No. B18-128-B3). 

a e o. a . T bl N 3 B t 172 413 E mergence C t oun s 
Date: Roost 01 Roost02 Roost03 

7/17/2018 56 -- ·-
7/18/2018 52 -- -
7/19/2018 -- 27 -· 
7/20/2018 -- 43 --
7/21/2018 -- -- 47 
7/23/2018 - -- 40 
Avera2:e: 54 33.5 43.5 

a e o. a . mer~ence T bl N 4 B t 172 636 E C t onn s 
Date: Roost0l Roost02 

7/19/2018 1 --
7/20/2018 -· 1 
7/21/2018 1 0 
Average: 1 1 

7.0 DISCUSSION 

7.1 Bats Captured 

Weather conditions at the project area were within the limits to conduct an Indiana bat survey. 
The eastern red bat was the most common species captured during survey efforts. Other bats 
captured included the tri-colored bat and the Indiana bat. 

The eastern red bat (Lasiurus borealis) was the most abundant species of bat captured during the 
survey when evaluated cumulatively (80.6%). Its distribution includes southern Canada, the 
eastern United States ( except the Florida peninsula), and northeastern Mexico (Harvey et al., 
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1999). In colder parts of their range, they are known to migrate south in winter or hibernate in ( 
hollow trees or leaf litter. The eastern red bat is common throughout most of its range. 

Tri-colored bats (Perimyotis subflavus) were also captured in the project area. These are one of 
the most common bats within their range, which includes eastern Canada, most of the eastern 
United States, and southward through eastern Mexico to Central America (Harvey et al., 1999). 

Myotis soda/is, the Indiana bat, was also captured within the project area. The Indiana bat was 
one of the first bat species in the United States to be recognized as endangered by the U.S. Fish 
and Wildlife Service Endangered Species Act (ESA). This bat spends the winter at hibernation 
sites in caves, which, until very recently, were the only known roosts for this species. It is now 
known that in summer, Indiana bats roost and rear their young under loose bark or in tree 
hollows. Indiana bats forage in and around the tree canopy of flood plains, riparian areas, and 
upland forests (USFWS, 1999). They eat a variety of soft-bodied, flying insects found along 
rivers and lakes in these habitats. Consistently, food habit studies conducted throughout the 
species range reveal that small moths are important prey items. However, components of diet 
vary depending on habitat, region, season, and sex er age of the bat. 

It should be noted that no NLEBs (Myotis septentrionalis) were captured during this project. The 
NLEB has been listed as threatened. 

No open mine portals or other potential hibernacula were observed in the proposed project area 
by Alliance or reported by Williamson personnel. 

In preparing this document, our professional services have been performed with the care and 
skill ordinarily exercised by reputable members of the profession practicing under similar 
conditions at the same time and the same or similar locality. No warranty, expressed or implied, 
is made or intended by rendition of these consulting services or by furnishing oral or written 
reports of the findings made. We reserve the right to revise or amend our opinion in this report in 
the event new information, documentation or evidence becomes available. 

Respectfully submitted, 

ALLIANCE CONSULTING, [NC. 

&v~ 
Alex J. Patterson 
Staff Scientist 

~4,;f-
Braden A. Hoffman 
Senior Project Manager 

AJP/BAH:kjs 
File: \\Aci,zcuslprojccu\Projcm\WIUiamson Energy (I◄ 13)120181Bl8-128-l◄ 13\Bat ~ ort\Jlcpon.doc 
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APPENDIX A 

MIST NETTING GUIDELINES RATIONALE 

(AS CONTAINED WITHIN APPENDIX B OF 2018 
INDIANA BAT SUMMER SURVEY GUIDANCE) 
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APPENDIX B: PHASE 2 or 3 MIST-NETTING 

APPENDIX B: PHASE 2 or 3 MIST-NETTING 

Mist-netting can be used as a presence/probable absence method (Phase 2 surveys) or it can be 
conducted for the purpose of attempting to capture Indiana bats after detection during acoustic 
presence/probable absence surveys (Phase 3 surveys). The same recommendations (e.g., season, 
personnel, equipment, net placement, checking nets) apply for either use of mist-netting surveys. 

SUMMER MIST-1'<'ETI1NG SEASON: May 1529 -August 1530 

Capture of reproductive adult females (i.e., pregnant, lactating, or post-lactating) and/or young of the 
year during May 15 -August 15 confirms the presence of a maternity colony in the area. Since adult 
males and non-reproductive females have commonly been found summering with maternity co)onies, 
radio-tracking results will be relied upon to help determine the presence or absence of a maternity 
colony or large concentrations of bats in the area when only males and/or non-reproductive females 
are captured. 

PERSONNEL 

A qualified biologist(s)31 must (1) select/approve mist-net set-ups in areas that are most suitable for 
capturing Indiana bats, (2) be physically present at each mist-net site throughout the survey period, 
and (3) confirm all bat species identifications. This biologist may oversee other biological 
technicians and manage mist-net set-ups in close proximity to one another as long as the net-check 
timing (i.e., every 10 minutes) can be maintained while walking between nets. 

COORDINATION WITII USFWS FO(s) 

If not already required by federal permit, we recommend that applicants submit a draft study plan for 
all survey phases to the USFWS FO(s) for review and approval. Study plans should include a 
map/aerial photo identifying the proposed project area boundaries, suitable bat habitats and acreages 
within the project area, and the proposed number and tentative locations ofnet sites. 

EQUIPMENT 

Use the finest, lowest visibility mesh mist-nets commercially available, as practicable. CurrenHy, the 
finest net on the market is 75 denier, 2 ply, denoted 75/2 (Arndt and Schaetz 2009); however, the 50 
denier nets are still acceptable for use at this time. The finest mesh size available is approximately 
1 ½ inches (3 8 millimeters). 

29 Due to concerns with transmission of white-nose syndrome., some USFWS FO(s) and state natural resource agencies 
have delayed the start of the Indiana bat summer field survey season/mist-netting until June I. Surveyors/applicants 
should always coordinate with local USFWS FO(s) and state natural resource agencies before beginning surveys. 
30 With prior USFWS FO approval, a Slln'ey maybe completed a.fler August 15 ifit was initiated in time to be completed 
by August 15 and extenuating weather circumstances resulted in delaying completion, Delays as a result of not meeting 
the acceptable weather requirements are the ONLY valid justification for surveying after August 15. 
31 A qualified biologist is an individual who holds a USFWS Recovery Permit (Federal Fish and Wildlife Pennit) for 
Indiana bats in the state/region in which they are sutveying and/or has been authorized by the appropriate state agency to 
net and handle Indiana bats. Several USFWS offices maintain lists of qualified bat surveyors. and if working in one of 
those states with authorizations in lieu of a Recovery Penni ts, the individual will either need to be on that list or submit 
qualifications to receive USFWS approval prior to conducting any field work. 
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APPENDIX B: PHASE 2 or 3 MIST-NETTING 

No specific hardware is required. There are many suitable systems of ropes and/or poles to hold nets. 
The system of Gardner et al (1989) has been widely used. See NET PLACEMENT for minimum 
net heights, habitats, and other netting requirements that affect the choice of hardware. 

To minimize potential for disease transmission, any equipment that comes in contact with bats should 
be kept clean and disinfected, following approved protocols; this is particularly a concern relative to 
white-nose syndrome (WNS). Disinfection of equipment to avoid disease transmission (e.g., WNS) 
is required; protocols are posted at http://www.whitenosesyndrome.org/. Federal and state permits 
may also have specific equipment restrictions and disinfection requirements. 

MINIMUM PRESENCE/ABSENCE MIST-NETTING LEVEL OF EFFORT (PHASE 2) 

The level of netting survey effort required for a non-linear project will be dependent upon the overall 
acreage of suitable habitat that may be impacted by the action (directly or indirectly). To determine . 
the survey effort, quantify the amount of suitable summer habitat within the project area. NOTE: for 
projects where other impacts than tree removal are likely (e.g., collision), ensure that 
presence/probable absence surveys are designed to cover all suitable habitat within the entire project 
area (where exposure to any kind of impacts may be anticipated) and NOT just the locations where 
tree removal is planned. Additional guidance for linear project is in Appendix F. 

Conduct Mist-Netting Surveys following Recovery Unit-based protoco!s32 (See Figures 1 ~nd 2) 

Northeast and Appalachian Recovery Units (CT, DE, MA, MD, NC, NJ, NY, PA, 
eastern TN, WV, VA, V'I): 

Linear projects: a minimum of,~- net nights per km (0.6 miles) of suitable summer 
habitat (see Appendix F). 

Non-linear projects: a minimum of 42 net nights per 123 acres33 (0.5 km2
) of suitable 

summer habitat. 

For example: 
• 7 sites34

, 2 nets35/site for 3 calendar nights= 42 net nights 
• 7 sites, 3 nets/site for 2 calendar nights = 42 net nights 
• 3 sites, 2 nets/site for 7 calendar nights* = 42 net nights 

n The Indiana bat populations in the Northeast and Appalachian Recovery Units (RUs) have been more heavily impacted 
by white-nose syndrome; therefore, we recommend higher survey effort in these RUs than the Midwest and OzarkRCentral 
RUs. 
33 We have no recommendations for reducing the minimum level of effort required to demonstrate probable absence for 
projects <123 acres in size. Detection probabilities and occupancy estimates were derived from past survey efforts that 
used the same acreage threshold (see Niver et al. 2013). 
34 A site is defined as a geographic area to be swnpled. It can include one or more nets that can be managed by one 
Qualified BiologisL 
"A net is defined as any combination of individual panels and poles (e.g., single, double, triple high) to fill the area (e.g., 
corridor) being sampled. 
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Maximum of 3 nights of consecutive netting at any given net location. After 3 
consecutive nights of netting at the same location, you must change net locations or 
wait at least 2 calendar nights before resuming netting at the same location. 

a) Ifno capture ofindiana bats, then no further summer surveys are 
necessary36• 

b) If capture of Indiana bat(s), then stop or proceed to Phase 4 
as previously decided in coordination with the FO(s). 

Midwest and Ozark-Central Recovery Units (AL, AR, GA, IA, IL, IN, KY, MI, MO, 
MS, OH, OK, and central & western T1''): 

Linear projects: a minimum of:~ net nights per km (0.6 miles) of suitable summer 
habitat (see Appendix F). 

Non-linear oroiects: a minimum of9 net nights per 123 acres (0.5 km2) of suitable 
summer habitat. 

• 3 sites, I net/site for 3 calendar nights= 9 net nights 
• I site, 3 nets/site for 3 calendar nights = 9 net nights 

Maximum of3 nights of consecutive netting at any given net location. After 3 
consecutive nights of netting at the same location, you must change net locations or 
wait at least 2 calendar nights before resuming netting at the same location. 

a) Ifno capture ofindiana bats, then no further summer surveys are necessary. 
b) If capture ofindiana bat(s), then stop or proceed to Phase 4 

as previously decided in coordination with the FO(s). 

MIST-NETTING SURVEYS TO CAPTURE INDIANA BATS AFTER ACOUSTICS WERE 
USED AS PIA METHOD (PHASE 3) 

If netting was not conducted as the PIA method, then netting may be conducted to capture and 
characterize ( e.g., sex, age, reproductive condition) the Indiana bats ( documented through the 
Phase 2 acoustic Pl A survey) present in an area and to facilitate radio-tracking (Phase 4) efforts. 
We encourage working with the FO(s) to develop Phase 3 netting plans based on best available 
information ( e.g., positive acoustic locations). There are no minimum requirements for this 
phase as this is not a P/ A phase. 

a) Ifno Indiana bats are captured, then coordinate with the USFWS FO. 
b) If Indiana bats are captured, then proceed to Phase 4 as previously decided in coordination 

with the FO(s). 

36 NOTE: For Phase 2 Presence/Absence Surveys, wherever the phrase "no further summer surveys are necessary" occurs 
within this dcct.L.uent, the USFWS FO(s) is in affect 11.S:suming probahie absence of indiana bats during the summer. 
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NET PLACEMENT 

Potential travel corridors (e.g., streams, logging trails) typically are the most effective places to net 
(although other places may also be productive; see Carroll et al. 2002). Place nets approximately 
perpendicular across the corridor. Nets should fill the corridor from side to side, extending beyond 
the corridor boundaries when possible, and from stream (or ground) level up to the overhanging 
canopy. Nets of varying widths and heights may be used as the situation dictates. A typical set is at 
least 5 m to 9 m high consisting of two or more nets stacked on top one another and from 6 m to 18 · 
m wide. If netting over water, ensure there is enough space between the net and the water so that 
captured bats will not get wet. 

Occasionally it may be necessary or desirable to net where a suitable corridor is lacking. The typical 
equipment described in the section above may be inadequate for these situations, requiring 
innovation on the part of the surveyor (see Humphrey et al. 1968). See Kiser and MacGregor (2005) 
for additional discussion about net placement. 

Although no minimum spacing between mist-nets is beh1g specified, surveyors should attempt to 
evenly distribute net set-ups throughout suitable habitat and must provide written justification in their 
report if net set-ups were not distributed throughout suitable habitat (i.e., why were they clumped?). 
Net set-ups can be repeatedly sampled throughout the project, but generally no more than 2-3 nights 
at a single location is recommended. In addition, changing locations within a project area may 
improve capture success (see Robbins et al. 2008; Winhold and Kurta 2008). Photo-document 
placement of nets. 

SURVEY PERIOD 

The survey period for each net shall begin at sunset37 and continue for at least 5 hours (longer survey 
periods may also improve success). 

CHECKING NETS 

Each net set-up should be checked approximately every IO minutes (Gannon et al. 2007). If 
surveyors monitor nets continuously, take care to minimize noise, lights and movement near the nets. 
Monitoring the net set-up continuously with a bat detector (ideally using ear phones to avoid alerting 
bats) can be beneficial: (a) bats can be detected immediately when they are captured, (b) prompt 
removal from the net decreases stress on the bat and potential for the bat to escape (MacCarthy et al. 
2006), and (c) monitoring with a bat detector also allows the biologist to assess the effectiveness of 
each net placement (i.e., if bats are active near the net set-up but avoiding capture), which may.allow 
for adjustments that will increase netting success on subsequent nights. There should be no otlier 
disturbance near the nets, other than to check nets and remove bats. Biologists should be prepared to 
cut the net if a bat is severely entangled and cannot be safely extracted withln 3 or 4 minutes (CCAC 
2003; Kunz et al. 2009). 

37 Surveys may need to start a little earlier or later than official sunset times (i.e., at "dusk") in some settings such as a 
deep/dark forested valleys or ridge tops to avoid missing early~flying bats or capturing late.flying birds, respectively. 
Sunset tables for the Location of survey can be found at: http://aa.usno.nayy.mil/dataldocsJRS One Year.php. 
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Capture and handling are stressful for bats. Emphasis should be on minimizing handling and holding 
bats to as short a time as possible to achieve field study objectives. Indiana bats should not be held 
for more than 30 minutes after capture, unless the individual is targeted for radio-tracking. Bats 
targeted for radio-tracking should be released as quickly as possible, but no longer than 30 minutes" 
after capture, or as allowed in federal and state permits. See Kunz and Kurta (1988) for general 
recommendations for holding bats. 

WEATHER, LIGHTING, AND OTHER lm'VIRONMENTAL CONDillONS 

Severe weather adversely affects capture of bats. Some Indiana bats may remain active despite 
inclement weather and may still be captured while others in the same area become inactive. 
Therefore, negative surveys combined with any of the following weather conditions throughout all or 
most of a sampling period are likely to require an additional night ofmist-netting39: (a) temperatures 
that fall below 50°F (I 0°c)4°; (b) precipitation, including rain and/or heavy fog, that exceeds 30 
minutes or continues intermittently during the survey period; and (c) sustained wind speeds greater 
than 9 miles/hour (4 meters/seconds; 3 on Beaufort scale) for 30 or more minutes. 

NQ!];: Provided that nets are not dripping wet, surveyors can resume netting to meet the minimum 
5-hour requirement after short periods of adverse weather. If nets are under good cover, light rain 
may not alter bat behavior. However, ifno bats are being captured during marginal weather, 
coordinate with the USFWS FO(s). 

It is typically best to place net set-ups under the canopy where they are out of moonlight, particularly 
when the moon is half-full or greater. Net set-ups illuminated by artificial ligbt sources should also 
be avoided. 

The shining ofligbts, and noise should be kept to a minimum with no smoking around the survey 
sites. In addition, the use of radios, eampfrres, running vehicles, punk sticks, citronella candles and 
other disturbances will not be permitted within 300 feet of mist nets ( or acoustic detectors) during 
surveys. 

DOCUMENTATION OF INDIANA BAT CAPTURES 

If an Indiana bat(s) is captured during mist-netting, protocols for radio-tracking and emergence 
survey requirements, as provided in Appendix D and E, respectively, should be followed. In 
addition, the appropriate USFWS FO(s) must be notified of the capture within 48 hours ( or in 
accordance with permit conditions), and the sex and reproductive condition of the bat and GPS 
coordinates of the capture site should be provided. Ensure GPS coordinates are recorded for each 
individual net set on datasheets. 

39 Current standard federal Section IO bat permit conditions require prior written approval from the Field Supervisor in the 
USFWS FO(s) if capture times may exceed 30 minutes. 
39 With prior USFWS FO approvaJ, 11 survey may be completed after August 15 if ft was initiated in time to be completed 
by August 15 and extenuating weather circumstances resulted in delaying completion, Delays as a result of not meeting 
the acceptable weather requirements are the ONLY valid justification for surveying after August 15. 
40 If using this guidance for NLEB: Overnight survey temperatures may be Jower in northern portions of the NLEB range, 
please coordinate with the local USFWS FO in the northern portion of the range for any variation in temperature 
requirements. 

23 



R06485

APPENDIX B: PHASE 2 or 3 MIST-NETIJNG 

Several species of bats from the genus Myolfs share common features which can make identification 
difficult; Indiana bats and little brown bats (Myotis /ucifagus) can be particularly difficult to 
distinguish. Photo-documentation of all bats captured and identified as Indiana bats and the first 10 
little brown bats per project are requested to verify the identifications made in the field. 

Photo-documentation should include diagnostic characteristics: 
• a ¾-view of face showing ear, tragus, and muzzle 
• view of calcar showing presence/absence of keel 
• a transverse view of toes showing extent of toe hairs 

If a bat from the genus Myotis is captured during mist netting that cannot be readily identified to the 
species level, then species verification may be attempted through fecal DNA analysis. Collect one or 
more fecal pellets (i.e., guano) from the bat in question by placing it temporarily in a holding bag ( 15 
minutes is usually sufficient, no more than 30 minutes is recommended). The pellet (or pellets) 
collected should be placed in a small vial (e.g., 1.5 ml) with silica gel desiccant; pellets from each 
individual bat should be stored in separate vials and out of direct light. Fees charged by independent 
laboratories for sequencing fecal DNA samples is generally inexpensive (approx. $50 per guano 
sample), however, it has been challenging to identify labs willing to consistently conduct these 
analyses. Any additional information and a list of available laboratories will be made available on 
the Indiana bat webpage on the USFWS's Region 3 website 
(http://www.fws.gov/midwest/Endangered/mammals/inba/index.html). 

SUBMISSION OF MIST-NETTING RESULTS 

Provide results of netting surveys to the appropriate USFWS FO(s) in accordance with previously 
agreed upon41 timeframes and formats42

• Jflndiana bats are captured, this report should also include 
the results of subsequent radio-tracking and emergence counts. Reports should include the 
following: 

1. Copy of prior phase reports (ifnot previously provided). 

2. Explanation of any modifications from original survey plan (e.g., altered net 
locations). 43 

3. Description of net locations (including site diagrams), net set-ups (include net 
heights), survey dates, duration of surveys, weather conditions, and a summary of 
findings. · 

4. Map identifying netting locations and information regarding net set-ups, including 
lat/long or U1M, individual net placement, net spacing (i.e., include mist-netting 

4-I As discussed in the Introduction, we encourage coordination with USFWS FO(s) prior to implementation of any surveys 
to ensure that all parties agree UpOn the need for surveys~ the methods proposed, and the decisions from various survey 
results. 
42 In 2016, the USFWS implemented a new standardized approach for reporting of bat survey data. In addition to a 
traditional writteh report,. federal pennit holders are now required to submit their survey data using the standardized permit 
reporting spreadsheets available on the R3 Indiana Bat Summer Survey Guidance webpage 
(http://www.fws.govlmidwest/Endangered/mammalslinba/inbasummersuryeyguidance.htrnl). 
43 If the USFWS previously agreed upon the study plan we need to understand whether the revised work still accomplished 
the agreed upon methods 
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equipment in photographs ofnet locations), and adequate justification if net set-ups 
are not evenly distributed across suitable habitat within the project area. 

5. Full names of mist-netting personnel attending each mist-net site during an operation, 
including the federally-permitted/qualified biologist present at each mist-net site. 
Indicate on the field data sheet the full name of person who identified bats each night 
at each site. 

6. Legible copies of all original mist-netting datasheets (see example datasheet below) 
and a summary table with information on all bats captured during the survey 
including, but not limited to: capture site, date of capture, time of capture, sex, 
reproductive condition, age, weight, right forearm measurement, band number and 
type (if applicable), and Reichard's wing damage index score (Reichard and Kunz. 
2009). 

7. Photographs of all net set-ups, as well as all Indiana bats and the first IO little brown 
bats captured from each project, so that the placement of netting equipment and 
identification of species can be verified. Photographs of bats should include all 
diagnostic characteristics that resulted in the identification of the bat to the species 
level. 

8. Any other information requested by the local USFWS FO(s) related to the project. 
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Issuing Office: 

Department of the Interior 
U.S. FISH & WILDLIFE SERVICE 
Endangered Species Permit Office 
5600 American Boulevard, Wes~ Suite 990 
Bloomington, MN 55437-1458 
permHsR3ES@fws.gov 

Permiltee: 
PITTSBURGH WILDLIFE & ENVIRONMENTAL, INC. 
dbaPWE 
853 BEAGLE CLUB ROAD 
MCDONALD, PA 15057 
U.S.A. 

Name and TiUe of Prlnclpal Officer: 
NEIL R. BOSSART - PRESIDENT 
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Page 1 of8 
NATIVE ENDANGERED & THREATENED SP. RECOVERY 

ENDANGERED & THREATENED WILDLIFE 

Permit Number: TE06801A-5 
Effective: 03/29/2018 Expires: 12/31/2018 

I' CHIEF - ENDANGERED SPECIES 

Authority: Statutes and Regulations: 16 use 1539(a), 16 USC 1533(d); 50 CFR 17.22, 50 CFR 17.32, 50 CFR 13. 

Location where authorized activity may be conducted: 
'N LANDS SPECIFIED IN THE CONDITIONS AND AUTHORIZATIONS 

Reporting requirements: 
ANNUAL REPORT DUE: 01/31 
See permit conditions for reporting requirements 

Authorizations and Conditions: 

A. General Conditions set out in Subpart B of 50 CFR 13, and specific Conditions contained in Federal regulations 
cited above, are hereby made a part of this permit. All activities authorized herein must be carried out in accord 
with and for the purposes described in the application submitted. Continued validity, or renewal of this permit is 
subject to complete and timely compliance with all applicable Conditions, including the filing of all required 
information and reports. 

B. The validity of this permit is also conditioned upon strict observance of all applicable foreign, state, local, tribal, 
or other Federal law. 

C. Valid for use by those identified in the List of Authorized Individuals. 

C.1. Authorized individuals: 

Only individuals on the attached List of Authorized individuals (LAI) are authorized to conduct activities 
pursuant to this permit. The LAI, printed on U.S. Fish and Wildlife Service (USFWS) letterhead, and 
signed and dated by the Region 3 permit issuing office or a Region 3 lead species Field Office 
Supervisor, may identify special Conditions or circumstances under which individuals can conduct 
authorized activities and it must be retained with these Conditions and Authorizations. Each named 
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individual shall be responsible for compliance with the Conditions and Authorizations of this permit. 

Trained assistants not named on the attached LAI may work on permitted activities under the direct and 
on-site supervision of the individuals named on the LAI. "On-site supervision" is defined as having the 
Permittee at a distance close enough to enable immediate assistance to a supervised individual, as 
needed, while the supervised individual conducts an authorized activity. Trained assistants may not 
work independently at a site. 

Permittee/Principal Officer shall replace outdated LAls and attach the subsequent current updated 
version of the LAI to this recovery permit upon receipt. This permit will be considered invalid 
without a current attached LAI. 

C.2. To request changes to the LAI, the Permittee/Principal Officer shall submit written requests to the 
USFWS Midwest Region (Region 3) Permit Coordinator identified in Condition L. The request shall be 
submitted at least 30 days prior to the desired effective date. The request should indicate the desired 
effective date, must include the $50 application processing fee unless fee exempt (see 50 CFR 13.11 
(d)), must be signed and dated by the Permittee/Principal Officer, and include the following information: 

a. The name of each individual (first name, middle initial, last name) to be added to the LAI and indicate 
the species they will be working with and the activities they will be conducting; 

b. The resume/qualifications of each person, including specific information on previous professional 
experience working with the species/activity affected by the request. Information should include: 
the approximate number of hours of focused activity with each species in occupied habitat; 
approximate numbers of each species the applicant has worked with at each site (e.g ., how many 
birds at a specific site(s) or specific activity(ies); names, dates, and location of areas surveyed; and 
experience with similar species; 

c. For each individual: the names, titles, organizations, emails, and telephone numbers of a minimum 
of two references who can verify experience with the species (reference letters are preferred and 
always appreciated); and 

d. The names of any individuals to be deleted from the LAI. 

Note : This procedure is only for personnel changes to the LAI. For requests to renew/amend this permit, a 
complete application and appropriate application processing fee must be submitted to the Region 3 
Recovery Permits Coordinator. The application Form 3-200-55 may be obtained at: 
httgs:/iwww.fws.gov/endangered/permits/how-to-apply.html. 

D. Acceptance of this permit serves as evidence that the Permittee and its authorized agents understand and 
agree to abide by the terms of this permit and all sections of Title 50 Code of Federal Regulations, Parts 13 and 
17, pertinent to issued permits (https://www.fws.gov/permits/ltr/ltr.html). Section 1 1 of the Endangered Species 
Act of 1973, as amended, provides for civil and criminal penalties for failure to comply with permit Conditions. 

E. Permittee is authorized to take (capture with mist-nets or harp traps, handle, identify, radio-tag, band, collect 
non-intrusive measurements, enter hibernacula or maternity roost caves, and release) Indiana bat (Myotis 
soda/is), gray bat (M. grisescens), and northern long-eared bat (M. septentrionalis) for scientific research aimed 

C 

at recovery of the species: presence/absence surveys, studies to document habitat use, population monitoring, (_ 
and to evaluate potential impacts. This permit does not authorize the collection of voucher specimens. 

F. Activities are authorized at the following locations: 
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F.1. Location within Region 2 of the USFWS: Oklahoma upon receipt of written concurrence from the Field 
Supervisor, and upon coordination wi!t1 Ozark Plateau National Wildlife Refuge prior to 1) surveys of 
caves known to be used by federally-listed bats, and 2) examinations of caves suspected of containing 
federally-listed bat species (some presence/absence surveys may require the presence of a USFWS 
Biologist), and as outlined in Condition G. 

F.2. Locations within Region 3 of the USFWS: Illinois, Indiana, Iowa, Michigan, Missouri, Ohio, and Wisconsin 
upon receipt of written concurrence from the Field Supervisor, as outlined in Condition G. 

F.3. Locations within Region 4 of the USFWS: Alabama, Arkansas, Florida, Georgia, Kentucky, Mississippi, 
North Carolina, South Carolina, and Tennessee, upon receipt of written concurrence from the Field 
Supervisor, as outlined in Condition G. 

F.4. Locations within Region 5 of the USFWS: New Jersey, New York, Pennsylvania, Virginia and West 
Virginia, upon receipt of written concurrence from the Field Supervisor, as outlined in Condition G. 

F.5. Locations within Region 6 of the USFWS: Kansas, upon receipt of written concurrence from the Field 
Supervisor, as outlined in Condition G. 

G. Permittee shall notify the USFWS Field Supervisor in the state in which activities are proposed to occur at least 
15 days prior to conducting any activities. Contact information is available at: 
https://www.fws.gov/midwest/endangered/permits/index.html. Your request for this site-specific approval must 
be in writing and must indicate: 

G.1. Species for which proposed activities are being conducted. 

G.2. Location of proposed activities, including project site (legal description and lat/long), county, and state. 

G.3. The purpose and a description of the proposed activities (e.g., surveys, radio telemetry studies, etc.). 

G.4. Dates when the project is proposed to take place. 

G.5. Evidence that Permittee has received any required contracts to complete the activities. 

G.6. Whether all annual reporting requirements have been fulfilled. 

G. 7. You may proceed with activities only upon receipt of written concurrence from the USFWS Field 
Supervisor. Your concurrence letter must be carried with this permit to authorize site-specific 
activities. 

H. Permittee shall adhere lo the following Conditions involving capture and handling of bats: 

H.1. Bats may be captured with mist nets following the protocol included in the Range-wide Indiana Bat 
Summer Survey Guidelines. Guidelines are available at: 
https://www.fws.gov/midwest/endangered/mammals/inba/inbasummersurveyguidance.html. Note: You 
must use the most up-to-date version of the Summer Survey Guidelines, available on lhe USFWS website 
page, for your summer surveys. The monitoring interval for mist nets is +/- 1 O minutes and may not 
exceed 15 minutes. Captured bats may be held for a maximum of 30 minutes, unless injured. In 
extenuating circumstances, bats shall be held for no longer than 45 minutes. 
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H.2. Bats may be captured with harp traps with written concurrence from the Field Supervisor in the state in 
which trapping is proposed. Harp traps must be continually monitored. Captured bats may be held for a 
maximum of 30 minutes, unless injured. In extenuating circumstances, bats shall be held for no longer 
than 45 minutes. 

H.3. Permittee shall carry out non-intrusive measurements on all captured bats. Data shall be recorded for all 
bats captured and include, but not be limited to, the data requested in any automated or species specific 
data sheet provided by the USFWS (e.g., Bat Reporting Spreadsheet). Handling should be limited to the 
maximum extent practicable and should cease immediately at signs of undue stress (e.g., bat becoming 
unresponsive, etc.). Bats that appear stressed from handling should be placed in a dark, quiet location 
away from activity where it can safely fly away after recovery, and should be checked lo ensure successful 
recovery before leaving the study site. Photographs of the identifying characteris!ics for each individual 
federally-listed species captured are encouraged. The Permittee may be requested to provide individual 
photographs after submittal of annual reporting data. 

H.4. Lipped metal bands having a unique identifier may be applied to the forearm of captured bats prior to 
release. No more than one band per bat may be used. Bands should be applied to the forearm of 
captured bats prior to release. Position the band on the wing so that when the bat is hanging upside 
down, the band numbers are right-side up. A single band should be placed on the right forearm of each 
male and the left forearm of each female bat. 

H.5. Radio transmitters may be applied during spring, summer, and fall roosting and migration periods via (-
nontoxic skin bond adhesive. The total weight of the transmitter may not exceed 5% of the bat's body '---
weight and the total weight of the package (transmitter and adhesive) may not exceed 6% of the bat's 
body weight. The lightest package (both transmitter and adhesive) capable of accomplishing the required 
task should be used, especially with pregnant females and newly volant juveniles. Bats carrying 
transmitters must be monitored daily for at least three days, or until the transmitter falls off, whichever 
occurs first. Although not required as a Condition of this permit, in order to gather needed 
information to promote the conservation of the northern long-eared bat, it is recommended that 
the permittee radio-track female and juvenile northern long-eared bats captured when conducting 
mist-netting and radio-tracking of Indiana bats within the white-nose syndrome zone of the range 
of the northern long-eared bat. Specifics on the number of females and juvenile bats to be tracked 
will be determined in coordination with the appropriate Field Office, as specified in Condition G. 

H.6. No trapping activities shall occur within 20 meters of a known Indiana bat maternity roost site, either 
natural or artificial roosts, unless Permitlee receives prior written approval from the USFWS Field 
Supervisor for the state in which the activities are proposed to occur. 

H. 7. Caves, mines, or other suitable hibernation sites may be quietly searched in a manner that minimizes 
disturbance by utilizing the minimum number of people and time required to complete the survey. Surveys 
should not be repeated more often than once every other year in any given hibernaculum that is occupied 
by endangered or threatened bats. Where hibernacula area and safety conditions allow, individuals 
entering caves are recommended to utilize night vision goggles or red-filtered light and to remain in the 
cave no more than 90 minutes to complete the work. 

H.8. For the Ozark big-eared bat (Corynorhinus townsendii ingens), Virginia big-eared bat (C. t. virginianus) 
[all authorized individuals]. and gray bat (M. grisescens) [Genavie Veron and Ethan Okon], Permittee 
Is authorized to take ( capture and release) only in the event that the species is captured accidental to 
lawful survey activities directed at other permitted species. This permit does not authorize any activities 
for the specific purpose of capture of gray bat, Ozark or Virginia big-eared bats. Should 
incidental/accidental capture of gray bat, Ozark or Virginia big-eared bats occur, you must document the 
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capture and collect data (weight, sex, and age) on the captured animal. Permittee must also document 
the discovery with a photograph. Gray bat, Ozark and Virginia big-eared bats must be released 
immediately following the data collection. Captured bats may be held for a maximum of 30 minutes, 
unless injured. Handling should be limited to the maximum extent practicable and should cease 
immediately at signs of undue stress (e.g., bat becoming unresponsive, etc.). Bats that appear stressed 
from handling should be placed in a dark, quiet location away from activity. where they can safely fly away 
after recovery, and should be checked to ensure successful recovery before leaving the study site. Ozark 
and Virginia big-eared bats shall not be held in paper bags. Within 48 hours, you must notify the USFWS 
in the state in which you are working of the accidental capture (see 
https://www.fws.gov/midwest/endangered/permits/index.html). 

H.9. Equipment used to capture and handle bats shall be cleaned and decontaminated, including personal gear 
such as boots and gloves, using products cited in decontamination guidelines and in compliance with label 
directions. The most recent decontamination guidance is found on the web at: 
https:!/www.whitenosesyndrome.org/topics/decontamination. 

I. Upon determination that endangered or threatened bats are present at previously undocumented sites, Permittee 
shall notify the following offices within 48 hours: the USFWS Region 3 Office (Condition L.), the Species 
Recovery Lead (Condition M.), and the USFWS Field Office within the geographic location of study areas 
{https://www.fws.gov/midwest/endangered/permits/index.html). 

J. Accidental injury or mortality may not exceed two (2) specimens. In the event that any accidental injury or 
mortality occurs, all activities must cease. The Permittee must immediately report any bat mortality or serious 
injury to the applicable USFWS Field Office in the state in which the incident occurred (contact information 
provided at: https://www.fws.gov/midwest/endangered/permits/index.html). Written notification must also be 
made within 24 hours to the Midwest Regional Permits Coordinator (see Condition L.), the Species Recovery 
Lead (Condition M.), and the applicable USFWS Field Office in the state in which the incident occurred 
(Condition N.). The Permittee's statement must document the cause of the injury or mortality, and identify all 
remedial measures employed by the Permittee to eliminate future mortality or injury events. Based on 
consultation between the USFWS offices, decisions will be made regarding remedial measures that will be 
implemented and whether and/or when any of the authorized activities may continue. The Species Recovery 
Lead Office will provide a decision within five (5) business days concerning the disposition of any injured or 
dead specimen. Dead or moribund bats may be retained for further study only with the written permission of the 
USFWS. Any bats that are not authorized for retention are to be chilled and promptly transferred to the USFWS 
Species Recovery Lead for potential necropsy and/or contaminants analysis. Permitted activities may resume 
upon receipt of written approval from the Species Recovery Lead Office. 

K. An Annual Report of aii activities conducted under the authority of thls permit is due by January 31 following 
each year this permit is in effect. In addition, copies of all publications and reports resulting from work 
conducted under this permit must be submitted as they become available. Failure to furnish any reports 
required by this permit is cause for permit revocation and/or denial of future permit applications. At a minimum, 
your report shall include: 

K.1. The date, time, geographic locations (including datum and projection infonnation), species, age, sex, and 
weight of all bats encountered. 

K.2. A description of locations surveyed where no bats were encountered. 

(_ K.3. Band numbers of all bats banded. 

K.4. Information on any injuries and/or mortalities and disposition of specimeRS. 
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K.5. Location and characteristics of roost trees and bat colonies. 

K.6. Copies of any separate reports and/or publications resulting from work conducted under the authority of 
this permit. 

K. 7. A completed data collection form as found in the Summer Survey Guidelines, Appendix B, cited in 
Condition H. 1. 

K.8. Data shall be submitted for all bats captured and include, but not be limited to, the data requested in any 
automated or species-specific data sheet provided by the USFWS (e.g., the data collection sheets found 
on the current Rangewide Indiana Bat Summer Survey Guidelines website page cited in Condition H.1., or 
other species specific data sheets). Photographs of the identifying characteristics for each individual 
federally-listed species captured are encouraged. The Permittee may be requested to provide individual 
photographs after submittal of annual reporting data. 

K.9. Copies of all site-specific authorization letters required under Condition G. 

IF NO ACTIVITIES OCCURRED OVER THE COURSE OF THE YEAR, INDICATION OF SUCH SHALL BE 
SUBMITTED AS AN ANNUAL REPORT. 

L. Copies of your reports shall be sent to the offices listed below. When possible, electronic copies shall be 
submitted in lieu of hard copies in MS Word, Portable Document Format, Rich Text Format, or other file format 
that is compatible with the receiving office. 

L.1. Regional Recovery Permits Coordinator 
U.S. Fish and Wildlife Service - Midwest Region (Region 3) 
Ecological Services - Endangered Species 
5600 American Blvd. W., Suite 990 
Bloomington, Minnesota 55437-1458 
(612/713-5343; fax 6121713-5292) 
permitsR3ES@fws.gov 

L.2. Regional Recovery Permits Coordinator 
U.S. Fish and Wildfffe Service - Southwest Region (Region 2) 
Division of Classification & Recovery Permits 
P.O. Box 1306 
Albuquerque, New Mexico 87103-1306 
(505/248-6420; fax 505/248-6788) 
permitsR2ES@fws.gov 

L.3. Regional Recovery Permits Coordinator 
U.S. Fish and Wildlife Service - Southeast Region (Region 4) 
Endangered Species Permits Office 
1875 Century Blvd. 
Atlanta, Georgia 30345-3301 
(404/679-7097; fax 404/679-7081) 
permitsR4ES@fws.gov 

L.4. Regional Recovery Permits Coordinator 

C 

(_ 
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U.S. Fish and Wildlife Service - Northeast Region (Region 5) 
Endangered Species Division 
300 Westgate Center Drive 
Hadley, Massachusetts 01035-9589 
(413/253-8795; fax 413/253-8482) 
permltsR5ES@fws.gov 

L.5. ESA Assistant Recovery Coordinator & Permit Coordinator 
U.S. Fish and Wildlife Service - Mountain-Prairie Region (Region 6) 
Endangered Species Permits Office 
Denver Federal Center, P.O. Box 25486 
Denver, Colorado 80225-0489 
(303-236-4224; fax 303/236-0027) 
permitsR6ES@fws.gov 

M. Additionally, based on species, reports and publications shall be submitted to the following: 

M.1. For studies involving Indiana bat: 
Lori Pruitt 
U.S. Fish and Wildlife Service 
Ecological Services Field Office 
620 S. Walker Street 
Bloomington, Indiana 47403-2121 
(812/334-4261 x1213; fax 812/334-4273) 

M.2. For studies involving northern tong-eared bat: 
Jill Utrup 
U.S. Fish and Wildlife Service 
Ecological Services Field Office 
4104 American Blvd. E. 
Bloomington, Minnesota 55425-1665 
(952/252-0092; fax 952/646-2873) 

M.3. For studies involving gray bat: 
Shauna Marquardt 
U.S. Fish and Wildlife Service 
Ecological Services Field Office 
101 Park De Ville Drive, Suite A 
Columbia, Missouri 65203-0007 
(573/234-2132; fax 573/234-2181) 

M.4. For studies involving Ozark big-eared bat: 
Richard Stark 
U.S. Fish and Wildlife Service 
Ozark Plateau National Wildlife Refuge 
9014 East 21•1 Street 
Tulsa, Oklahoma 74129 
(918/382-4520; fax 918/581-7 467) 

M.5. For studies involving Virginia big-eared bat: 
Barbara Douglas 
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U.S. Fish and Wildlife Service 
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N. Additionally, based on geographic areas, reports and publications shall be submitted to the offices under Field 
Office Contact Information, located at: https:/lwww.fws.gov/midwest/endangered/permitslindex.html. 

cc: FWS/Regions 2, 4, 5, and 6 (Attn: Regional Recovery Permits Coordinator) 
FWS, TE Coordinator: Illinois/Iowa, Indiana, Michigan, Minnesota/Wisconsin, Missouri, Ohio 
DNR/OOC, TE Coordinator: Illinois, Indiana, Iowa, Michigan, Missouri, Ohio, Wisconsin 

END 

C. 

C 
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FWS/AES·TE 

United States Department of the Interior 
FISH AND WILDLIFE SERVICE 
5600 American Boulevard West, Suite 990 

Bloomington, Minnesota 55437-1458 

UST OF AUTHORIZED INDIVIDUALS 
TE06801A·S · 

Pittsburgh Wildlife & Environmental, Inc. 
Neil R. Bossart (Principal Officer) 

C.1. Individuals authorized to independently conduct activities under this permit: 

For all species/all activities: Neil R. Bossart and Jennifer L. Dreibelbis. 

For all activities with Indiana bat and north em long-eared bat, other than entering hibernacula and 
maternity roost caves: Genavie Veron and Ethan D. Okon. 

Trained assistants may conduct activities pursuant to this permit only under the direct and on-site 
supervision of an above-named Individual. "On-site supervision" is defined as having the Permittee at a 
distance close enough to enable immediate assistance to a supervised individual, as needed, while the 
supervised individual conducts an authorized activity. At least one named Permittee must remain 
present at each mist-net site while it is being operated. 

fv~·"Schief, Division:of Enda'~gered Species 
March 29, 2018 
Date 

This List of Authorized Individuals {LAI) Is valid only when it is dated on or after the permit issuance 
date. Federal Permit T£068D1A•5 will be considered Invalid withaut this LAI, 

3 
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PWE Bat Survey Data Form Page _1_ of 2_ 

Project: Pond Creek No. 1 Mine North Panels Site #: __ 0_1 __ Night:_0_1 _ Date: 7/15/18 

State: __ IL __ County: Williamson Township: -'-N"'/A.;_ __________ _ 

Quad: Pittsburg Lal/UTM: 37.85570° Long/UTM: -88.82660° Datum: WGS 84 

ldentifier:._E_._o_k_on _____ Tech(s): J. Brooke 

Site Description: Forested stream through ag fields and woodlots 

Dominant Tree Species: Black walnut, shagbark hickory, box elder 

Other Wildlife Observed: Song birds, frogs, water snakes, deer, barred owl 

Comments: Closed early due to Indiana bat capture, tracked bat all night 

Sunrise: 05:44 Sunset: 20: 17 Moonrise: 08:39 

Nets/Traps/Detectors Time Open: 20:30 

Name Tvne Uml lC H(m) Lat/UTM 

A Mist Net 12 X 7.8 37.85608° -- - --
B Mist Net 9 X 7.8 37.85544° -- -- --
C Mist Net 18 X 7.8 37.85572° -- - --
D Mist Net 4 X 2.6 37.85490° -- -- --

X -- -- --

Weather 

Time Temn•Cl % Cloud Wind(mnhl 

20:30 24.1 • 100 1-4 -- --
21:30 23.8 • 80 1-4 -- --
22:30 23.5 • 50 1-4 -- --
23:30 23.7 • 85 1-4 -- --

a 

-- --
• - --
' -- --

Bat activity time: 20:35 

Whip-Poor-Wills: o 

Moonset: 22:32 Illumination: 5% 

Time Closed: 23:30 

Lona/UTM Habitat 

-88.82902° Stream 

-88.82675° Stream 

-88.82623° Corridor 

-88.82630° Stream 
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PWE Bat Survey Data Form Page.2_of.3_ 

Project: Pond Creek No. 1 Mine North Panels Site#: 01 Night: 01 Date: 7t1s11a 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 

1 

12 

1 

14 

15 

1 

1 

3 

6 

7 

8 1 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
30 

Time 

21:55 

21:55 

22:00 

22:35 

Species of Bal Age Sex Rep 

Eastern Red bat J M NR 

Trlcolor bat A F LAC 

Tricolor bat A F LAC 

Indiana bat A F LAC 

VIit RFA Htin 
Net WNS Band# 

Comments: 
(!I) (mm) Net Transmitter/Parasite/Pholo 

18 C UNK Roleasod 

6.4 34.0 12 A 0 

7.6 35.0 3 B 0 

7.5 37.5 8 A 0 R3FWSA0024 Freq. 172.413 

Additional Notes/Comments:. ______________________________ _ 

Age=A,J Sex=M,F Rep=NR, SCR, PG, I.AC, PL RFA=Right Forearm Height in Net=Feet 

C 
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PWE Bat Survey Data Form Page_1_of2_ 

Project: Pond Creek No. 1 Mine North Panels 

State: __ IL __ County: Williamson 

Site #: __ o.c..1 __ Night:~ Date: 7/17/18 

Township: .:.N::.:/A.:_ __________ _ 

Quad: Pittsburg Lat/UTM: 37.85570° Long/UTM: -88.82660° Datum: WGS 84 

ldentifier:._E._O_k_o_n _____ Tech(s): J. Brooke, A. Patterson, T. Wilson Bat activity time: 20:45 

Sile Description: Forested stream through ag fields and woodlots 

Dominant Tree Species: Black walnut, shagbark hickory, box elder 

Other Wildlife Observed: Song birds, frogs. water snakes, deer, barred owl Whip-Poor-Wills: _o_ 

Comments: _________________________________ _ 

Sunrise: 05:46 Sunset: 20:16 Moonrise: 10:58 Moonset: 23:44 Illumination: 30% 

Nets/Traps/Detectors Time Open: 20:30 Time Closed: 01 :30 

Name Tv"" L(m} X Html Lal/UTM Lono/UTM Habitat 

A Mist Net 12 X 7.8 37.85606° -88.82902° Stream -- -- --
B Mist Net 9 X 7.8 37.85544° -88.82675° Stream -- -- --
C Mist Net 18 X 7.8 37.85572° -88.82623° Corridor -- -- --
D Mist Net 4 X 2.6 37.85490° -88.82630° Stream -- -- --

X -- -- --

Weather 

Time TemnlCl % Cloud Wind (mnhl 

20:30 24.2 0 60 0 -- --
21:30 22.8 0 90 0 -- --
22:30 21.9 0 50 o -- --
23:30 20.8 0 10 0 -- --
00:30 20.7 0 20 1-4 -- --
01:30 20.1 0 25 1-4 -- --

' -- --
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PWE Bat Survey Data Form Page.2_ofL 

Project: Pond Creek No. 1 Mine North Panels Site#: 01 Night: 02 Date: 7/17/18 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

10 

1 

12 

13 

14 

15 

16 

7 

18 

19 

20 

21 

22 

23 

24 
25 

26 

27 

28 

29 

30 

Time Species of Bat 

21:60 Tricolor bat 

22:50 Tricolor bat 

23:25 Eastern Red bat 

23:25 Eastern Red bat 

00:45 Eastern Red bat 

Age Sex Rep 

A F LAC 

J M NR 

UNK UNK UNK 

J M NR 

J M NR 

Wt RFA Htin 
Net WNS Band# 

Comments: 
(!!) (mm) Net Transmitter/Parasite/Photo 

7.1 35.0 8 6 0 

5.3 31.0 4 6 0 

B UNK Escaped 

7.8 38.5 14 C 0 

12 B 0 Release<:! 

Additional Notes/Comments:. ______________________________ _ 

Age=A,J Sex=M,F Rep=NR, SCR, PG, LAC, PL RFA=Right Forearm Height in Nel=Feet 

C 
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PWE Bat Survey Data Form Page_1_of ~ 

Project: Pond Creek No. 1 Mine North Panels Site #:_.....:0.:..1 __ Night:~ Date: 7/18/18 

State: IL ·---- County: Williamson Township: ..;.N.;:;/A--'-------------

Quad: Pittsburg Lat/UTM: 37.85570° Long/UTM: -88.82660° Datum: WGS 84 

Identifier: E. Okon Tech(s): J. Brooke --------
SI t e Description: Forested stream through ag fields and woodlots 

Dominant Tree Species: Black walnut, shagbark hickory, box elder 

Other Wildlife Observed: Song birds, frogs, water snakes, deer, barred owl 

Comments: Closed site due to Indiana bat capture at nearby site. 

Sunrise: 05:46 Sunset: 20:16 Moonrise: 12:03 

Nets/Traps/Detectors Time Open: 20:30 

Name Tune Llml l( Him' Lat/UTM 

A Mist Net 12 X 7.8 37.85606° -- -- --
B Mist Net 9 X 7.8 37.85544° -- -- --
C Mist Net 18 X 7.8 37.85572° -- --
D Mist Net 4 X 2.6 37.85490° -- -- --
E Mist Net 6 X 5.2 37.85511° -- -- --

Weather 
Time Tem~'Cl %Cloud Wind(mohl 

20:30 22.3 • 55 0 -- --
21:30 21.9 . 50 0 -- --
22:30 20.1 0 30 1-4 -- --

0 

-- --
0 -- --
0 

-- --
0 

-- --

Bat activity time: 20:50 

Whip-Poor-Wills: _o_ 

Moonsel:. ___ _ Illumination: 40% 

Time Closed: 22:30 

Lona/UTM Habitat 

-88.82902° Stream 

-88.82675° Stream 

-88.82623° Corridor 

-88.82630° Stream 

-88.82591° Stream 



R06504

PWE Bat Survey Data Form Page2._of~ 

Project: Pond Creak No. 1 Mine North Panels Site#: 01 Night: 03 Date: ma11 a 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

7 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
28 

29 
30 

Time Species of Bat 

21:20 Eastern Red bat 

Age Sex Rep 

J M NR 

Wt RFA Htin 
Net WNS Band# Comments: 

(g) (mm) Net Transmitter/Peraslie/Photo 

15 B 0 Released 

Additional Notes/Comments: ·-----------------------------

Age=A,J Sex=M,F Rep=NR, SCR, PG, LAC, PL RFA=Right Forearm Height in Net=Feet 
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Bat Survey Data Form Page_1_of--2_ 

Project: Pond Creek No. 1 North Panels 

State: IL County: Williamson 

Site #: __ o:;.;:2'--_Night:_E!__ Date: 7/18118 

--- Township: -------------
Quad: Corinth Lat/UTM: 37.85250° Long/UTM: -88.80231 ° Datum: NAD 27 

Identifier.: __ E._O_k_o_n _____ Tech(s): Alex Patterson, Tim Wilson Bat activity time: 20:30 

Site Description: Pond creek with surrounding ag fields 

Dominant Tree Species:_b_ox_e_ld_e..:.r,_re_d_m_a.:..pl_e ______________________ _ 

Other Wildlife Observed:,--'d'-'ee;;.;r __________________ _ Whip-Poor-Wills: 

Comments: _________________________________ _ 

Sunrise: 05:46 Sunset: 20:16 Moonrise: 12:03 Moonset: ---- Illumination: 40% 

NetsfTraps/Detectors Time Open: 20:30 Time Closed: 21 :00 

Name Tvne Lim\ X H(ml La!/UTM Lono/UTM Habitat 

A Mist Net 9 X 7.8 37.85245° -88.80321° Stream -- --
B Mist Net 12 X 7.8 37.85245 -88.80250° Stream -- -- --
C Mist Net 6 X 7.8 37.85163° -88.80117° Stream --

X -- -- -·-·-
X -- -- --

Weather 
Time Temo1C) %Cloud Wlndfmoh) 

20:30 25.3 0 

0 0 -- --
0 

-- --
0 

-- --
0 

-- --
0 

-- --
0 

-- --
0 -- --



R06506

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

10 

1 

12 

13 

14 

15 

16 

7 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
30 

Bat Survey Data Form 

Project: Pond Creek No. 1 North Panels Site#: 02 

Time Species of Bat Age Sex Rep Wt RFA flt in 
Net 

(g) (mm) Net 

00:30 Eastern Red bat A F LAC 12.2 40.0 12 C 

00:30 Eastern Red bat A F LAC 12.2 43.0 10 B 

00:30 Eastern Red bat A F LAC 11.8 40.0 8 A 

21:00 Eastern Red bat A F LAC 11.8 39.0 10 B 

21:00 Eastern Red bat J M NR 8.8 37.0 10 C 

21:00 Indiana bat A M NR 6.5 40.0 16 B 

Page2_ofL_ 

Night: 01 Date: 111a11a 

WNS Band II 
Comments: 

Transmitter/Parasite/Photo 

0 

0 

0 

0 

0 

0 A.0026 Frequency 172.636 

Additional Notes/Comments· .• _--------------------------------

Age=A,J Sex=M,F Rep=NR, SCR, PG, LAC, PL RFA=Right Foreann Height in Net=Feet 
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PWE Bat Survey Data form Page_1_of..3_ 

Project: Pond Creek No. 1 Mine North Panels Site #: __ o_7 __ Night:~ Date: 7/21/18 

State: __ IL __ County: Williamson Township: _N_IA ___________ _ 

Quad: Harco Lat/UTM: 37.85739° Long/UTM: -88.74174° Datum: WGS 84 

Identifier.: __ E_. 0_k_o_n _____ Tech(s): J. Brooke 

Site Description: ATV tral/s through young forested woodlot and small pond 

Dominant Tree Species: Shagbark hickory, white oak, red elm 

Bat activity time: 21 :10 

Other Wildlife Observed:._s __ o--n::..g --bi--rd.:.••c.:d.:.e--er ________________ Whip-Poor-Wills: _o_ 

Comments: _________________________________ _ 

Sunrise: 05:48 Sunset: 20:13 Moonrise: 15:07 Moonset: 01 :21 Illumination: 60% 

Netsrrraps/Detectors Time Open: 20:30 Time Closed: 01 :30 

Name Tvne Lfml x H(m) Lat/UTM Lona/UTM Habitat 

A Mist Net 12 X 7.8 37.85772° -88.74074° Corridor -- -- -
B Mist Net 9 X 7.8 37.85729° -88.74148° Corridor -- -- --
C Mist Net 18 X 5.2 37,85692° -88.74147° Pond -- -- --
D Mist Net 18 X 7.8 37.85775° -88.74229° Corridor -- -- --

X -- -- --
Weather 

Time TemnlC\ ¾Cloud Wlnd(mohl 

20:30 22,7 . 0 1-4 -- --
21:30 22.5 • 0 0 -- --
22:30 22.2 • 0 1-4 -- --
23:30 21.7 • 0 1-4 -- --
00:30 21.2 • 0 1-4 -- --
01:30 21.0 • 0 1-4 -- --

' -- --
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PWE Bat Survey Data Form Page~of1_ 

Project: Pond Creek No. 1 Mine North Panels Site#: 07 Night: 01 Date: 112111a 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

10 

1 

12 

13 

14 

15 

16 

7 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
30 

Time Species of Bat 

21:10 Eastern Red bat 

21:25 Eastern Red bat 

22:05 Eastern Red bat 

00:10 Eastern Red bat 

' 

Age Sex Rep 

J F NR 

J M NR 

UNK M UNK 

J M NR 

Wt RFA Htin 
Net WNS Band# Comments: 

(g) (mm) Net Transmitter/Parasite/Photo 

10.3 42.0 15 D 0 

8.7 38.5 16 B 0 

12 B UNK Escaped 

7.6 36.5 10 D 0 Small bat 

Additional Notes/Comments: -------------------------------

Age=A,J Sex=M,F Rep=NR, SCR, PG, LAC, PL RFA=Right Forearm Height in Net=Feet 
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PWE Bat Survey Data Form Page_1_of~ 

( Project: Pond Creek No. 1 Mine North Panels Site #: __ 0_1 __ Night:~ Date: 7/23/18 

State: __ 1L __ County: WIiiiamson Township: ..;Nl.:;A..:.... __________ _ 

Quad: . ..;H,;;;a;;,;rc,;;;o _______ Lat/UTM: 37.85739° Long/UTM: -88.74174° Datum: WGS 84 

Identifier .. · __ E_. O_k_o_n _____ Tech(s): J. Brooke Bat activity time: 20:35 

Site Description: ATV trails through young forested woodlot and small pond 

Dominant Tree Species: Shagbark hickory, white oak, red elm 

Other Wildlife Observed: Song birds, deer, northern bobwhite, barred owl, coyotes Whip-Poor-Wills: _o_ 

Comments: _________________________________ _ 

Sunrise: os:so Sunset: 20:12 Moonrise: 17:01 Moonset: 02:33 Illumination: 75% 

lllets/TrapsfDetectors Time Open: 20:30 Time Closed: 01 :30 

Name Tvne L{ml x Html Lat/UTM Lonn/UTM Habitat 

A Mist Net 12 X 7.8 37.85772° -88.74074° Corridor -- -- --
B Mist Net 9 X 7.8 37.85729° -88.74148° Corridor -- -- --
C Mist Net 18 X 5.2 37.85692° -88.74147° Pond -- -- --
D Mist Net 18 X 7.8 37.85775° -88.74229° Corridor -- -- --
E Mist Net 6 X 2.6 37.85669° -88.74174° Pond -- -- --

-

Weather 
Time TemnlCl % Cloud Wind(mnh) 

20:30 22.1 0 15 0 -- --
21:30 20.7 0 0 1-4 -- --
22:30 19.6 0 0 1-4 -- --
23:30 18.9 0 10 1-4 -- --
00:30 18.6 0 5 0 -- --
01:30 17.9 0 0 0 -- -

" -- --



R06510

PWE Bat Survey Data Form Page2._of1_ 

Project: Pond Creak No. 1 Mine North Panels Site#: 07 Night: 02 Date: 7/23118 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0 

1 

12 

1 

14 

1 

16 

7 

1 

3 

5 

1 

18 

19 

20 

2 

22 

23 

24 

25 

26 

27 
28 

29 

30 

Time 

22:20 

22:45 

22:45 

01:25 

Species of Bat Age Sex 

Eastern Red bat J F 

Eastern Red bat J M 

Eastern Red bat LINK LINK 

Eastern Red bat J F 

Rep WI RFA Htin 
Net WNS Band# 

Comments: 
(g) (mm) Net Transmitter/Parasite/Photo 

NR 9.8 39.5 10 C 0 

NR 9.7 40.0 16 D 0 

UNK 16 D UNK Escaped 

NR 10.6 40.5 18 B 0 

Additional Notes/Comments: ·-------------------------------

Age=A,J Sex=M,F Rep=NR, SCR, PG, LAC, PL RFA=Righl Forearm Height in Net=Feet 



R06511

PWE Bat Survey Data Form Page_1_of~ 

Project: Pond Creek No. 1 Mine North Panels Site #:_....:o;:.a __ Night:~ Date: 7/19/18 

State: IL County: Williamson ---- Township: -'N"'/A..:.... __________ _ 

Quad: Harco Lat/UTM: 37.85128° Long/UTM: -88.73420° Datum: WGS 84 

ldentifier:._E_._o_k_on _____ Tech(s}: J. Brooke 

Site Description: Old atv trails lhrough young forest 

Dominant Tree Species: Black cheny, red maple, mockernut hickory 

Other Wildlife Observed: Song birds, dear, barred owl, black rat snake 

Comments: 

Bat activity time: 20:30 

Whip-Poor-Wills: o 

------------------------------
Sunrise: 05:47 Sunset: 20:15 Moonrise: 13:06 Moonset.: ___ _ Illumination: 50% 

Netsfrraps/Detectors Time Open: 20:30 Time Closed: 01:30 

Name Tvoe Lfml x Html LatlUTM Lono/UTM Habitat 

A Mist Net 12 X 7.8 37,85139° -88.73391° Corridor -- -- --
i; Mist Net 9 X 7,8 37.85145° -88.73329° Corridor -- -- --
C Mist Net 12 X 7,8 37.85109° -88.73349° Corridor -- -- --
D Mist Net 9 X 5.2 37.85105° -88,73452° Corridor -- -- --

X -- -- -- -

Weather 
Time Temo1C} % Cloud Wind (moh) 

20:30 24.9 . 40 0 -- --
21:30 23.0 • 60 0 -- --
22:30 22.6 • 55 0 -- --
23:30 22.3 • 10 0 -- --
00:30 22.1 • 0 0 -- --
01:30 21.9 • 0 0 -- --

" -- --



R06512

PWE Bat Survey Data Form Page2of2_ 

Project: Pond Creek No. 1 Mine North Panels Site#: 08 Night: 01 Date: 7/19/18 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

1 

1 

12 

13 

14 

15 

16 

7 

18 

19 

20 

21 

22 
23 

24 

25 

26 

27 

28 

29 

30 

Time 

20:35 

23:15 

23:15 

01:30 

Species of Bat Age Sex Rep 

Eastern Red bat A F LAC 

Eastern Red bat J F NR 

Eastern Red bat J F NR 

Eastern Red bat J F NR 

Wt RFA Ht in 
Net Wl\lS Band# Comments: 

(g) (mm) Net Transmitter/Parasite/Photo 

14.4 41,5 4 D 0 

11.3 41,5 10 A 0 

10,9 43,0 15 A 0 

10,6 41.0 12 A 0 

~---·· ·-----· 

Additional Notes/Comments:. ______________________________ _ 

Age=A,J Sex=M,F Rep=NR, SCR, PG, LAC, PL RFA=Right Forearm Height in Nel=Feet 



R06513

PWE Bat Survey Data Form Page_1_of 2_ 

Project: Pond Creek No. 1 Mine North Panels 

State: __ IL __ County: Williamson 

Site #: __ o_s __ Night:~ Date: 7120/18 

Township: ..:.N;:.:IA..:_ __________ _ 

Quad: Harco Lat/UTM: 37.85128° Long/UTM: -88.73420° Datum: WGS 84 

Identifier: E. Okon Tech(s): J. Brooke --------
Site Description: Old atv trails through young forest 

Dominant Tree Species: Black cheriy, red maple, mockernut hickoiy 

Other Wildlife Observed: Song birds, deer, barred owl, black rat snake 

Comments: 

Bat activity time: 20:35 

Whip-Poor-Wills: _o_ 

------------------------------
Sunrise: 05:47 Sunset: 20:14 Moonrise: 14:07 Moonset: 00:59 Illumination: 55% 

Netsfrraps/Detectors Time Open: 20:30 Time Closed: 01 :30 

Name Tvne L(ml x Him) Lat/UTM Long/UTM Habitat 

A Mist Net 12 X 7.8 37.85139° -88.73391° Corridor -- -- --
I:! Mist Net 9 X 7.8 37.85145° -88.73329° Corridor -- -- --
C Mist Net 12 X 7.8 37.85109° -88.73349° Corridor -- -- --
D Mist Net 9 X 5.2 37.85105° -88.73452° Corridor -- -- --
E Mist Net 6 X 2.6 37.85181 ° -88.73454° Corridor -- -- --

Weather 
Time TemnrC) %Cloud Wind (mohl 

20:30 26.2 0 50 0 -- --
21:30 26.1 0 35 0 -- --
22:30 24.6 0 o 0 -- --
23:30 23.8 0 0 1-4 -- -
00:30 22.3 0 0 0 -- --
01:30 21.6 0 o 1-4 -- --

0 -- --



R06514

PWE Bat S1.1Ney Data Form Page_2_of~ 

Project: Pond Creek No. 1 Mine North Panels Site#: 08 Night: 02 Date: 112011a 

1 

1 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

1 

14 

1 

3 

5 

1 6 

7 

1 

19 

20 

2 

22 

23 

8 

1 

24 

25 

26 

27 

28 

29 
30 

Time 

20:35 

01:00 

01:30 

Species of Bat Age Sex 

Eastern Red bat UNK UNK 

Eastern Red bat J F 

Eastern Rad bat J M 

Rep Wt RFA Htin 
Net WNS Band# 

Comments: 
(g) (mm) Net Transmitter/Parasite/Photo 

UNK 16 A UNK Escaped 

NR 11.3 41.5 20 A 0 

NR 9.9 40.5 4 D 0 

Additional Notes/Comments:. ______________________________ _ 

Age=A.J Sex=M,F Rep=NR, SCR, PG, LAC, PL RFA=Right Forearm Height in Nel=Feet 
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Project No. B18-128-1413 

PHOTOGRAPHS OF ROOST TREES WITHIN POND CREEK NO. 1 MINE NORTH PANELS 

~ 

Roost 01 .Hat 172.o3o 

I 

Roost 02 Bat 172.413 

C 

C 



R06517

C 

C 

Project No. B18-128-1413 

PHOTOGRAPHS OF ROOST TREES WITIDN POND CREEK NO. 1 MINE NORTH PANELS 

Roost 02 Bat 172.636 

Roost 03 Bat 172 .413 



R06518

Project No. Bl 8-128-1413 

PHOTOGRAPHS OF ROOST TREES WITHIN POND CREEK NO. 1 MINE NORTH PANELS 

\, t ' \~ 
i ~~~ ~-\ 

North Panels 172.413 Roost Tree 01 

C 

C 

C 



R06519

APPENDIX D: PHASE 4 RADIO-TRACKING 

USFWS INDIANA BAT ROOST DATASHEET 

Biologists (Full Name): AkK ~, /J-e ~Jc> Q Date: -,-/1-J'il 

UTM: Zone ___ Easting ______ Nolibin.~----- OR 

Property Owner: ___________ Phone# ______ _ 

State r/ I ;'no ,".:, County w j{/,'110 fo O Site# 0 I 
Roost# __ O~~I __ RoostName: b,,f- CI fut 11?._, '-/f] 
Roost Tree Data 

Species: S ; j II "-C Mc..q l,.__, Live_ Snag X Other_ 

(if other, explain) ____________________ _ 

DBH (in or cm) IJ . S- ,,-.. Total Height (ft or m) ")S..._ £t 
Height of roost area (if known) ____ __,Dist. from capture site /, (£6 m ,1, $ 

Roost position aspect (deg) __ _ 

Exfoliating bark on bole (%) 'f 6 Describe: sloughing X. platy_ tight_:_ 

C Cavities present? __ If so, describe: ______________ _ 

Roost Decay State: 1 2 3 @ 5 6 7 8 9 Other 

1 s 

J' cF 

41 



R06520

APPENDIX D: PHASE 4 RADIO-TRACKING 

Roost tree or snag canopy position: Dominant A Co-Dominant_ Suppressed_ 

Surrounding Habitat Condition 

Canopy closure at roost(%) · Gl.o'½ 

Approximate woodlot size (ac or ha) Jc,o Distance to non-forest (ft or m) /1/s f',l-
oodlot current condition mature, partially cut-over, burned, insect damage, etc.) 

0 ' ' . 

T4- 1aa;:,d/4J LJ cae;,,,.,,, m/u.,, h-e-1, c.t 1,,><,t/ r,., ba K- ,rod,.c.J,:r-,,,,J, 
& 14?aoap &d maol J,...d, ac s:lyo:y b ~ ou;k4., ,sr, ;1-,, h_{,,, k/2.Y~-6 

Additional Comments, ___________________________ _ 

42 

l 



R06521

APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

USFWS BAT EMERGENCE SURVEY DATASHEET 
Date: :)7 I :) - /'f( Surveyor(s) Full Name: ;flex, Pei~ . 
State: J;;L County: LJ;{/,a.msoo Project Name: 11Mb. Nrtclh Q""-Y< &.I f:P.~f 
Site Name/#: a f Roost Name/# R,..,,,rf. Q I Bat#: j'.)'), 41 '.? 
Lat/Long or UTM of Roost: '.{). k'f),S-o G. - ¥It ") '72.,1'.o 

Descri tion ofRoostffiabitat Feature Surveyed,' 14-- @6.J,1-- ,) a./ <Jrp- W ~ :(,,._._,-
pecies Known to be using this Roost/Feature (if not known, leave blank}: 

;-s 
Other Suspected Bat Species (explain): ____________________ _ 

Weather Conditions during Survey (temperature, precipitation, wind speed): 
~0'.1 ro d. e,,VO-.C 

Survey Start Time: /<, ! 'I,:{" Time of Sunset: ::Z,O '1/. S: Survey End Time: Mt .s-,: 
NOTE: Emergence surveys should begin ½ hour before sunset and continue until at least one hour after sunset or until 
it is otherwise too dark to see emerging bats. The surveyor(s) should position him or herself so that emerging bats wi!J be 
silhouetted against the sky as they exit the roost. Ta1lies of emerging bats should be recorded every few minutes or as · 
natural breaks in bat activity allow. Please ensure that surveyor(s) are close enough to the roost to observe all 
exiting/returning bats, but not close enough to influence emergence (i.e., do not stand directly beneath the roost and do not 
make unnecessary noise and/or conversation, and minimize use of lights other than a smaJI flashlight to record data, if 
necessary). Do not shine a light on the roost tree crevice/cave/mine entrance itself as this may prevent or delay bats from 
emerging. If available, use of an infra-red, night vision, or thcnnal~imaging video camera or spotting sCOpe and an· 
ultrasonic bat detector are strongly recommended but not required. 

Number of Bats 
Time Leaving Roost* Comments / Notes 

J.O''l,J ) ..i:'~r:s .L. h,J 
Q,O ;l-f3 I 0. • ./... /'i'J Lft1. 
-1o'ifC i I , ,t ... e,_. -~ 

46 
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APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

Site Name/#: 

Number of Bats 
Time Leaving Roost* Comments/ Notes 

Total Number of 

Bats Observed 

bb Emerging from the 

Roost/Feature 

DurlDg the Survey: 

* If any bats return to the roost dunng the survey, then they should be subtracted from the tally. 

Describe Emergence: Did bats emerge simultaneously, fly off in the same direction, loiter, circle, disperse, 
etc. If a radio-tagged bat was roosting in the tree, at what time did it emerge? 

\l,Js, 124lWsJJ ei.+ d~J +k J J J ~,! b,,h 4=,l~ h ,f_,v 
°" l l!..,,v-J;... l:L I',;, o:,f-, 

47 



R06523

APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

USFWS BAT EMERGENCE SURVEY DAT ASHEET 
Date: )--/¥'-~l'i{ Surveyor(s) Full Name:._,Ai=R.."'X"---'~"'~""'-"'--'-"i)Yl.u... _______ _ 

State: S:L County:\.l,fi.'wn-i,,o Project Name: e..ii.£ C-a.k' ,Oa I .Ji\4", ,/h;,c./hf~J 
Site Name/#: 0 f Roost Name/# lk>o.sf:: O I Bat#: /)')._. '-il'J 
Lat/Long or UTM of Roost: S,. k'f,.5'0) ~- Jy';l. ~q . 
Descr~ption or Roost/Habitat Feature Surveyed: ne..;;,, •>J f /.J s /";}--, , d,,r,.J, r,/u-V 
m;i/,-.,-
Bai ecies Known to. be using this Roost/Feature (if not known, leave blank): 

J ,"J 

Weather Con itio11s during Survey (temperature, precipitation, wind speed): 

Survey Start Time: If ', Y [ Time of Sunset: J. Cl '. l( S- Survey End Time: ?,d ; J6 
NOTE: Emergence surveys should begin½ hour before sunset and continue until at least one hour after sunset or until 
it is otherwise too dark to sec emerging bats. The surveyor(s) should position him or herself so that emerging bats ~ill be 
siJhouetted against the sky as they exit the roost. Tallies of emerging bats should be recorded every few minutes or as 
natural breaks in bat activity allow. Please ensure that surveyor(s) are close enough to the roost to observe all 
exiting/returning bats, but not close enough to influence emergence (i.e., do not stand directly beneath the roost and do not 
make unnecessary noise and/or conversation, and minimize use of lights other than a smaJl flashlight to record data, if 
necessary). Do not shine a light on tbe roost lree crevice/cave/mine entrance itself as this may prevent or delay bats from 
emerging. If available, use of an infra-red, night vision, or thcnnal-imaging video camera or spotting scope and an 
ultrasonic bat detector are strongly recommended but not required. 

Number of Bats 
Time Leaving Roost* Comments/ Notes 

J()'"I< I f..;'t:.rf.- h,, d-
W' /.{o ( e, J.. h'J, Ut.J 

:i,,_~w ( U..Jf... Pnl-

·-

46 



R06524

APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

Site Name/#:--"'(!)'----'}~---- Roost Name/#: f2.cm,-/--cJ( 11,/ ()2, Lfi.:J 

Number of Bats 
Time Leaving Roost* Comments/ Notes 

Total Number of 

Bats Observed 

Emerging from the {:)_, 
Roost/Featun: 

During the Survey: 

"' If any bats return to the roost durmg the survey, then tl1ey should be subtracted from the tally. 

Describe Emergence: Did bats emerge simultaneously, fly off in the same direction .. loiter, circle, disperse, 
etc. If a radio-tagged bat was roosting in the tree, at what time did it emerge? 

iktr ~ ohuveJ c,\rd ~ ft_ {l}Q.1H M-1/ -VtUr;e,,_ (o 

47 



R06525

APPENDIX D: PHASE 4 RADI0-1RACKING 

USF1:..1IANA BAT ROOST DATASHEET 
Biologists (Full Name): • ~/J·kHo Date: I ·- LI - 2.o; Y 
UTM: Zone. ___ Easting ______ Northin.~----- OR 

Property Owner:. ___________ Phone#, _______ _ 

State £1 / ·"' Q t:, County \,.,, Hmm ra,,,,, Site# o i 

Roost# O ;;L Roost Name: {1/ l)J ~{1.3 ~\ ,:f a~ 
Roost Tree Data 

Species: &m,,J'r'l:rro Am Live_ Snag :I\._ Other_ 

(if other, explain) ____________________ _ 

DBH (in or cm) iff' 1'ocl1t C Total Height (ft or m) 3Sf:f:: 
Height of roost area (ifknown), _____ .Dist. from capture site ~ Z. .NJ:i.t.s 

Roost position aspect (deg), __ _ 

Exfoliating bark on bole(%) ,3o /4 Describe: sloughing_! platy_ tight_ 

Cavities present? __ If so, describe:, ______________ _ 

Roost Decay State: 1 2 3G 5 6 7 8 9 Other 

41 



R06526

APPENDIX D: PHASE 4 RADIO-TRACKING 

Roost tree or snag canopy position: Dominant/ Co-Dominant_ Suppressed_ 

Surrounding Habitat CondWon 

Canopy closure at roost (%) _0-'-----/2----'6'--: __ _ 

Approximate woodlot size (ac or ha),_,/.:::Cro:..:,_ ___ Distance to non-forest (fl or ml , S?:J9 Pf: 

s, ,)p•(".IP S [H'CT/,M /A J hy 0- /b0t=e £c-csf, ~Cb,/::: 02, (ck< ,b t (,.., 
5u av,.,. s, SQ m(! ,. , fk. £,1,;sf Cr:;xr,.+ 

Additional Comments, __________________________ -'-_ 

42 



R06527

APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

USFWS BAT EMERGENCE SURVEY DATASHEET 
Date: J - i{j -1 S< Surveyor(s) Full Name: ~rc;Je/} t/.-ii:(Ylc.1, . 
State: .£1=._ County: W :fl 01"1,IQf\ Project Name: (},oJ Cru k Ah.. I .Nee# /7,,,;_,f'. 
SiteName/#: 6) RoostName/# r~o<>,Sf0-2.. Bat#: 1)1..<{(1 
Lat/LongorCTMofRoost: 3J, 'i?':/bf(s°31 . - '213", )iU{l'/1.(l/ 

} 

Description of Roost/Habitat Feature Surveyed: _,,L.io.1.:ru,..,z. ... ~rc..1g"'c;.""·""L-"'--'g"-J"-""'l'l.L-________ _ 

Bat Species Known to be using this Roost/Feature (if not known, leave blank): 
Myv+ i !, y)),. ID 

0tlier Suspected Bat Species (explain):----------------~---
Weather Conditions d!!ring Survey (temperature, precipitation, wind speed): 

\.Jll.r-M 0-0 < cl..e.c; r 
Survey Start Time: IS: 'i.!>- Time of Sunset: ?,O · '-t:[' Survey End Time: Qo·:P, 
NOTE: Emergence surveys should begin½ hour before sunset and continue until at least one hour after sunset or Ul)til 
it is otherwise too dark to see emerging bats. The surveyor(s) should position him or herself so that emerging bats will be 
silhouetted against the sky as they exit the roost Tallies of emerging bats should be recorded every few minutes m:; as 
natural breaks in bat activity allow. Please ensure that surveyor(s) are close enough to the roost to observe all 
exiting/returning bats, but not close enough to influence emergence (i.e., do not stand directly beneath the roost and do not 
make unnecessary noise and/or conversation, and minimize use of lights other than a small flashlight to record data, if 
necessary). Do not shine a light on the roost tree crevice/cave/mine entrance itself as this may prevent or delay bats from 
emerging. If available, use of an infra-red, night vision, or thennal-imaging video camera or spotting scope and an 
ultrasonic bat detector are strongly recommended but not required. 

Numbor of Bats 
Time Leaving Roost* Comments/ Notes 

1 0·-i.o I i=,-'r,L n -J.. 

10:'-{71 i (I.,,, t /i 1 Lt( 3 

11 o ' So I l -, L ~,,_ L 
' 

46 



R06528

APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

Site Name/#: __,O"'-_,_I ______ Roost Name/#: -~Q--._L--=--------

Number of Bats 
Time Leaving Roost* Comments/ Notes 

Total Number of 

Bat.s Observed 

Emerging fr-Om the 2, 
Roost/Feature 

During the Survey: 

* If any bats return to the roost during the survey, then they should be subtracted from the tally. 

Describe Emergence: Did bats emerge simultaneously, fly off in the same direction, loiter, circle, disperse, 
etc. If a radio-tagged bat was roosting in the tree, at what time did it emerge? · · 

'k~s Wo« [ J e rou..,I!., tr.i"' H- coo·,J- M) £...ml,,_ K,.,, 4y · bk-<
L,..,.v;~ .1.:,.,-- Hu.... o DIA f-

47 



R06529

APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

USFWS BAT EMERGENCE SURVEY DATASHEET 
Date: J ··· )..0 ~/ f{ Surveyor(s) Full Name: Om)f.e f6tW,~,. · · 
State: ;J;L. County: iuU/ion, S<>f\ Project Name::£ "4' No I /Jw¼ R,,J1.d1 
Site Name/#: {;) I Roost Name/# 0 l:~ Bat#: t)i , 4/-3 
Lat/Long or UTM of Roost: :,1. 8. 'fif; '33') 

1 
··· 'i$ 8(,...,$ 'V'(f{t/ 

Description of Roost/Habitat Feature Surveyed: / Nf--, Jec,<1 .R,/,•1 . 

Bat Species Known to be using this Roost/Feature (if not known, leave blank): 
£/{ol.'s '>ode. (.',J 

0th r Suspected Bat Species (explain): ____________________ _ 

Weather Cond,·tions.during Survey (temperature, precipitation, wind speed): 
Warm CK)< c[(o,C 
Survey Start Time: /S '. 1{ S- Time of Sunset: J,{) '. •Is· Survey End Time: :2 C, ~ S j 
NOTE: Emergence surveys should begin ½ hour before sunset and continue until at least one hour after sunset or until 
it is otherwise too dark to see emerging bats. The surveyor(s) shou1d position him or herself so that emerging bats will be: 
silhouetted against the sky as they exit the roost Tallies of emerging bats should be recorded every few minutes or as 
natural breaks in bat activity allow. Please ensure that surveyor(s) are close enough to the roost to observe all 
exiting/returning bats, but not close enough to influence emergence (i.e., do not stand directly beneath the roost and do not 
make unnecessary noise and/or conversation, and minimize use of lights other than a small flashlight to record data, if 
necessary). Do not shine a light on the roost tree crevice/cave/mine entrance itself as this may prevent or delay bats from 
emerging. If available, use of an inf-ra•red, night vision, or thermal-imaging video camera or spotting scope and an 
ultrasonic bat detector are strongly recommended but not required. · 

Number of Bats 
Time Leaving Roost• Comments/ Notes 

·2n,-i i.; j F.'<-d- fl, - J. 
'1 V . <i v· I Le,/... fl,~L 

46 



R06530

APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

Site Name/#: _ __,@-"--,_/ _____ Roost Name/#: ~R=,;~•-->f~--0=--Z..~-----

Number of Bats 
Time Leaving Roost* Comments I Notes 

Total Number of 

Bats Observed 
Emerging from the Y::-Rood/Feature 

During the Sun'ey: 

* If any bats return to the roost dunng the survey, then they should be subtracted from the tally. 

Describe Emergence: Did bats emerge simultaneously, fly off in the same direction, loiter, circle, disperse, 
etc. If a radio-tagged bat was roosting in the tree, at what time did it emerge? 

\lit;}s ,,,..,H c:J,5204,d kw;'U K-. r-0,..5,L oo J t ,N'l'.J,"J iv.~ 

47 
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R06531

APPENDIX D: PHASE 4 RADIO-TRACKING 

USFWS INDIANA BAT ROOST DATASHEET 
Biologists (Full Name): f!vc.Jo /-l&/\16 /\ Date: 'i --·"2. i -/ 2$' 

UTM: Zone. ___ Easting ______ Northin,,,_ _____ OR 

Property Owner:. ___________ Phone# _______ _ 

State __r:-(1 ,\,c) ,• .I County W,'//. • OUQ ., Site# Qt 

Roost# 0 '1 Roost Name: G,, h f,.1 '-(1 j g,_,.".f. Os 
Roost Tree Data 

Species: &ox .'nu.> Live_ Snag )I.. Other_ 

(if other, explain) ____________________ _ 

DBH (in or cm). _ _,,i]...,=.,_,; OC-L ___ Total Height (ft or m). _ _,,.$2;)'-'-'-'?f:'-'-----

Height of roost area (if known), _____ Dist. from capture site % '2 ,,,;l,y 
Roost position aspect (deg), __ _ 

Exfoliating bark on bole(%) J... :r.% Describe: sloughing.X, platy_ tight_ 

Cavities present? __ If so, describe: ______________ _ 

Roost Decay State: I 2 3 @s 6 7 8 9 Other 

1 3 

.::I' jf 

41 



R06532

APPENDIX D: PHASE 4 RADIO-TRACKING 

Roost tree or snag canopy position: Dominant:/.,_ Co-Dominant_ Suppressed _ 

Surrounding Habitat Condition 

Canopy closure at roost(%)_~{!)~---

Approximate woodlot size (ac or ha).~J.~B:~a~ ___ Distance to non-forest (ft or m) ,)Q) 'f-l-
Describe foresUwoodlot current condition (mature, partially cut-over, burned, insect damage, etc.) 

r!,..,__ r-001/... W<.J /o=P / ,'c <· c poo,a SCt-/YX->,1()4,/ by c, f'1c,hr,,-, · 

' 

Additional Comments. ___________________________ _ 

42 



R06533

APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

USFWSBATEMERGENCESURVEYDATASHEET 
Date: "::)-,}./-JS' Surveyor(s) Full Name: \sro¢o lt~,••a/1 

State: -r.l- County: i,;,: /I ,·(,Mld.~ Project Name: Od\[W }Jg, I fa.:v-1/., P,,<J/r 
Site Name/#: D l RoostNamc/# _ _,0~3.,_ _____ Bat#: 1)1. L(/3 · 
Lat/Long or UTM of Roost: ;,"), 'i< '-/6 I'{ '1 <;· - kli'. :)88'0")» "', 
Description of Roost/Habitat Feature Surveyed: ' L 9,cJ,,z.. .Je,,, d. a.r/~ 

Bat Species Known to be using this Roost/Feature (if not known, leave blank): 
.M1,)l-:a Sad,:.(:s 

Other Suspected Bat Species (explain): ____________________ _ 

eather Conditions during Survey (temperature, precipitation, wind speed): 

Survey Start Time: /~ ; 1/ .S' Time of Sunset: '2.0: '' I~ Survey End Time: :::lO '. ,Qs 
NOTE: Emergence surveys should begin½ hour before sunset and continue until at least one hour after sunset or until 
it is otherwise too dark to see emerging bats. The surveyor(s) should position him or herself so that emerging bats will be 
silhouetted against the sky as they exit the roost. Tatlies of emerging bats should be recorded every few minutes or as 
natural breaks in bat activity allow. Please ensure that surveyor(s) are close enough to the roost to observe all 
exiting/returning bats, but not close enough to influence emergence (i.e .• do not stand directly beneath the roost and do not 
make unnecessary noise and/or conversation, and minimize use of lights other than a small flashlight to record data, if 
necessary}. Do not shine a light on the roost tree crevice/cave/mine entrance itself as this may prevent or delay bats frdm 
emerging. If available, use of an infra-red, night vision, or therntal-imaging video camera or spotting scope and an. 
ultrasonic bat detector are strongly recommended but not required. 

Number of !lats 
Time Leaving Roost* Comments I Notes 

.7-.cl !' 3 .6 I h. 'v--<-1.. 1--
J...D~ L-{_s- P-,.. L 11 . ., '-1, '? 

".1.0 . ..., 11" L0-' L. ho.f 
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APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

SiteName/#: __ ...;:0...._!...\ ____ RoostName/#: ~,,f:o3 &,I n);.'/1:l 

Number of Bats 
Time Leaving Roost* Comments I Notes 

. 

Total Number of 

DatJ Observed 

Emerging from the 

LA' Roost/Feature 
During the Survey: 

* If any bats return to the roost during the survey, then they should be subtracted from the tally. 

Describe Emergence: Did bats emerge simultaneously, fly off in the same direction, loiter, circle, disperse, 
etc. If a radio-tagged bat was roosting in the tree, at what time did it emerge? 

f'uflt,e;~\~ Of\ ,I c: ex l_ !{,.,, Lu \.uLr.:. l,g,u •·'-j \:or 
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APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

USFWSBATEMERGENC~SU VEYDATASHEET 
Date:) ·-)3 - If( Surveyor(s) Full Name: /f/~ :k?/l 
State: .:i:L County: lJtll;c.111sbo Project Name: .J l< Al, r /. ,{.(/; 

SiteName/#: 6 I RoostName/# ·o, Bat#: !)'1.,t/lJ 
Lat/Long or UTM of Roost: 1/ b l'I 'is . - 2: 51',, ") b S?c ") ? "\ 
Description of Roost/Habitat Feature Surveyed: 'Lc,'),t, k J o th {r-;,, 

Bat Species Known to be using this Roost/Feature (if not known, leave blank): 
Mv,,J.. -, w)0lr.i. 

I 
Other Suspected Bat Species (explain): ____________________ _ 

Weather Conditions during Survey (temperature, precipitation, wind speed): 
\. ¼"0·1 oo ) c.l /'Qr 
Survey Start Time: IC, '. (( .s- Time of Sunset: 1..o ~ 4 £ Survey End Time: '.2u ; S 'i 
NOTE: Emergence surveys should begin ½ hour before sunset and continue until at least one hour after sunset or until 
it is otherwise too dark to see emerging bats. The surveyor(s) should position him or herself so that.emerging bats will be 
silhouetted against the sky as they exit the roost. Tallies of emerging bats should be recorded every few minutes or as 
natural breaks in bat activity allow. Please ensure that surveyor(s) are close enough to the roost to observe all 
exiting/returning bats, but not close enough to influence emergence (i.e .• do not stand directly beneath the roost and do not 
make unnecessary noise and/or conversation, and minimize use of lights other than a small flashlight to record data, if 
necessary). Do not shine a light on the roost tree crevice/cave/mine entrance itself as this may prevent or delay bats from 
emerging. If available, use of an infra-red, night vision, or thennal~imaging video camera or spotting scope and an 
ultrasonic bat detector are strongly recommended but not required. 

Number of Rat, 
Time Leaving Roost* Comments/ Notes 

'J-.O • ·1. t./ I r.\-<+ fl_,~ 
!1..o·,sc I /,-,1....A;,J 

-
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APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

Site Name/#; ----'C'-"?'----'/ _____ Roost Name/#: Re.:, rt: a? !}c,f-1:'z--i. , l/n 

Number of Bats 
Time Leaving Roost* Comments / Notes 

Total Number of 

Bab Observed 

Emerging from the L/() Roost/Feature 

During the Survey: 

• If any bats return to the roost dunng the survey, then they should be subtracted from the tally. 

Describe Emergence: Did bats emerge simultaneously, fly off in the same direction, loiter, -circle, disperse, 
etc. If a radio-tagged bat was roosting in the tree, at what time did it emerge? 

lb 
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R06537

APPENDIX D: PHASE 4 RADIO-TRACKING 

USFWS INDIANA BAT ROOST DATASHEET 

Biologists (Full Name): ~rab,i {kSt:/ltt,i,. Date:.~lw·fc..q_.,.,----=----i..:.8' ___ _ 

UTM: Zone. ___ Easting ______ Northin,,_ _____ OR 

LAT 3) 8:15"<i ).. 

Property Owner:·--------,---- Phone# _______ _ 

State ·r;//,Ylu,-.s CountyW,ik,msDl'I Site# o;?, 

Roost# a I Roost Name:._,,fk."'11-f---1.l_,,..,,J,_,.-<ti,...,.,ic'"----'R.",·,q ....... Jfc......:a:.../_ 

Roost Tree Data 

Species: COl")/Yl(j'{\ h"-Ck hecl'y Live_ Snag A Other_ 

(if other, explain) ____________________ _ 

DBH (in or cm)_~lc..l/,-,.,ln~--- Total Height (ft or m), __ ~'N=~flc..'/-~--
Height of roost area (ifknown), ____ ___,Dist, from capture site fi::' /,S'fr!%,z; 
Roost position aspect (deg) __ _ 

Exfoliating bark on bole(%) 'J ..C Describe: sloughing 4 platy_ light_ 

Cavities present? __ If so, describe: ______________ _ 

Roost Decay State: 1 2 3 Q 5 6 7 8 9 Other 

·' 

1 2 4 

.:§' 
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APPENDIX D: PHASE 4 RADIO-TRACK.ING 

Roost tree or snag canopy position: Dominant_ Co-Dominant A Suppressed_ 

Surrounding Habitat Condition 

Canopy closure at roost(%) Qf; 
Approximate woodlot size (ac or ha), _ __./4.,,a:...".:_ ___ Distance to non-forest (ft or m) SV:J±t: 
D cribc forest/wood! t current audition (mature, partially cut-over, burned, insect damage, etc.) 

f' !. ' ' ' 1--
lA}h,z,l .-, c~c k<d pr:vriec,'ft aE &,;./4,c-e f,...,.,,_,r w,Jh 1c>M• , 

ON4J af' (11\klc,, ,L. 

Additional Comments, ___________________________ _ 
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APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

USFWS BAT EMERGENCE SURVEY DATASHEET 
Date: ')-/2 -/ 'i{ Surveyor(s) Full Name: Bt'.l&¼ ~tlQ 

Statc:.:ti__ County:l.};//,'e:mJa,a ProjectName: Or ~;lb,/ Put.fh ffqMfr 
Site Name/#: 02.. Roost Name/# Rao,f-o I Bat#: /)l. 630 
Lat/LongorUTMofRoost: s), 8'0(Sq2• I 5fK', Jfr)9{' 
Description of Roost/Habitat Feature Surveyed: {),,,. .J <'rl M('2(HI hr,ck ~ 

Bat Species Known to be using this Roost/Feature (if not known, leave blank): Mt of.:,s .s adr. l- , 
Othe Suspected Bat Species (explain): ____________________ _ 

Weather Conditions during Survey (temperature, precipitation, wind speed): 
\,wcm w d c&c;v-

Survey Start Time: /0 ;'t C Time of Sunset: ~~V.r Survey End Time: -'<a' [5 
NOTE: Emergence surveys should begin ½ hour before sunset and continue until at !east one hour after sunset or until 
it is otherwise too dark to see emerging bats. The surveyor(s) should position him or herself so that emerging bats Will_ be 
silhouetted against the sky as they exit the roost. Tallies of emerging bats should be recorded every few minutes or as 
natural breaks in bat activity allow. Please ensure that surveyor(s} are close enough to the roost to observe all 
exiting/returning bats. but not close enough to influence emergence {i.e., do not stWJ.d directly be1;1eath the roost and do not 
make unnecessary noise and/or conversation, and minimize use of lights other than a small flashlight to recorµ data. if 
necessary). Do not shine a Jight on the roost tree crevice/cave/mine entrance itself as this may prevent or delay ba~ from 
emerging. If available, use of an infra~red, night vision. or thermal•imaging video camera or spotting scope and an 
ultrasonic bat detector arc strongly recommended but not required. 

Number of Bats 
Time Leaving Roost* Comments I Notes 

'.lo '· !:, ~ I (@(!fir.I.LI fJ,,./- I, l'J , tf < L" 
I j 
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APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

Site Name/#: _ __,_Q..,_:2,..==------- Roost Name/#: Ra0.1f () ( ~aJ (7 2, tf3'e{ 

Number of Bats 
Time Leaving Roost* Comments I Notes 

Total Num~r of 

Bats Observed 

1 
Emerging frvm the 

Roost/Feature 

During the Suhley: 

* ff any bats return to the roost durmg the survey, then they should be subtracted from the tally, 

Describe Emergence: Did bats emerge simultaneously, fly off in the same direction, loiter, circle, disperse, 
etc. If a radio-tagged bat was roosting in the tree, at what time did it emerge? 

h Ji, Oc:CCr 
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APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

USFWS BAT EMERGENCE SURVEY DATASHEET 
Date: :)-J._/- /f< Surveyor(s) Full Name: e(?;, )~ l.tvWn,C./£1 
State:£..l._ County:\,:i;/li«ca loD ProjectNa;eJ,;;;Jc,;,); »a. f /J,x:I),. f11,.,t6 
SitcNamel#: O""L RoostName/# {k.,f:o'"L Bat#: l:i:L, 63{ 
LaULong or UTM of Roost: _.l). 'is '/S9:).. 1 •• _-..-<1.¥..<eS:c..,~:2_.,_,,)t_:,LSLk=---------
Description of Roost/Habitat Feature Surveyed: _,Q.,,t."-"0 '-')'--'<;),_,.,_,,,...,='IP"'-<t'.<.a,>Ou-_,,h._,,.. c ... £...,_,,h.,.,.,,_cc.....,f._--

Bat Species Known to be using this RoosUFeature (if not known, leave biank): 
,Ay0:t,J sod,:;. I .-,1 

Other Suspected Bat Species (explain):--------------------~ 
t•ther Conditions d ring Survey (temperature, precipitation, wind speed): 

Survey Start Time: /, : &/ C Time of Sunset: 2-Q."f S: Survey End Time: '2.:) r ,<,-y 
NOTE: Emergence surveys should begin ½ hour before sunset and continue until at least one hour aftersUnset or until 
it is otherwise too dark to see emerging bats. The surveyor(s) should position him or herself so that emerging bats Wm be 
silhouetted against the sky as they exit the roost. Tallies of emerging bats should be recorded every ,few minutes or as 
natural breaks in bat activity allow. Please ensure that surveyor(s) are close enough to the roost to observe all 
ex.iting/retuming bats, but not close enough to influence emergence (i.e., do not stand directly beneath the roost and do not 
make unnecessary noise and/or conversation, and minimize use of Jights other than a small flashlight to record data, if 
necessary). Do not shine a light on the roost tree crevice/cave/mine entrance itself as this may prevent or delay bats from 
emerging. If available, use of an infra-red, night vision, or thermal-imaging video camera or spotting scope and an 
ultrasonic bat detector are strongly recommended but not required. 

Numbor of Bats 
Time Leaving Roost* Comments I Notes 

I) f) ' -".) \ ()A/. k . .L (l, J_ f-,,.., /i/ 
. I I 
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APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

Site Name/#: __ _,o""-L:=::..._ __ _ Roost Name/#: /k,s/- 0 I {J,u/- /J L {3~ 

Number of Bats 
Time Leaving Roost* Comments I Notes 

Total Number of 

Bats Observed 

) Emerging from the 

Roost/Feature 

During the Survey: 

+ If any bats return to the roost dunng the survey. then they should be subtracted from the tally. 

Describe Emergence: Did bats emerge simultaneously, fly off in the same direction_, loiter, circle, disperse, 
etc, If a radio-tagged bat was roosting in the tree, at what time did it emerge? 

47 



R06543

APPENDIX D: PHASE 4 RADIO-TRACKING 

USFWS INDIANA BAT ROOST DATASHEET 

Biologists (Full Name): Qo,h /-/Jtrv, GM 

UTM: Zone ___ Easting ______ Northin,,._ _____ OR 

Property Owner:. ___________ Phone# ______ _ 

State _t:/1 1Y)d .":, County \);I/ ,'o-m.,l,M Site# 0 'L. 

Roost# O'.)_ RoostName: floo1f0'1... Cis. f- /J 1- 6 it 
Roost Tree Data 

Spceics: ,4-@.J',?e-n 12,/m Live_ Snag.)( Other_ 

(if other, explain) ____________________ _ 

DBH (in or cm), __ _,/4~__, • .,_,\, ___ Total Height (ft or m) 3aff 
Height of roost area (if known), ____ ~Dist. from capture site ,I;; !), p, .& r 
Roost position aspect (deg), __ _ 

Exfoliating bark on bole (%)_~:?,=o~_Describe: sloughing$,. platy_ tight_ 

Cavities present? __ If so, describe:, ______________ _ 

Roost Decay State: 1 2 3 @s 6 7 8 9 Other 

i. ,., 
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R06544

APPENDIX D: PHASE 4 RADIO-TRACKlNG 

Roost tree or snag canopy position: Dominant_ Co-Dominant A Suppressed_ 

Surrounding Habitat Condition 

Canopy closure at roost(%) __ ~C-~~--
Approximate woodlot size (ac or ha) /0 O Distance to non-forest (ft or m) S& fl./--
D scribe forest/woodlot current condition (mature, partially cut-over, burned, insect damage, etc,) 

o u..s ,h a. i:.o ..JG> ; c,_ 't,f., 

-rl.. W<x)J/,rf.. W<!J Co OJ(lf'•-U./ "?a-,b Ir o+:' 1(1<-,-h,:< {,cg I "' ,f,/, 

Additional Comments, ___________________________ _ 
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R06545

APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

·usF.\iVS BP1-.t"f E1"1ERGENCJI: S'UR-;?EY Dit.TASI-J.EET 
Date: ;- ;;«, -/2,' Surveyor(•) Full Name: 0Jm b,n /b(frn(J'Q 
State: ..£L,.County: \2, 'l/ro 01 son Project Name: Onn J Crr, k A, : ( .l<Jqr(fa /a,v./,. 
Sile Name/#: __ .,_,__,,,"---- Roost Name/# 0 7... Bat#: 1)1.. 63{ 
Lat/Long or UTM of Ro~st: :,), '?f'-/ft/SJ'/ -3'.&': 1Ji'.4:'.l 3}.r;...,.,.-~------
Description ofRoostmabitatFcature Surveyed/ ( Arp' /"1/1 / ~~ eh-vi +c«~ 
Bat Species Known to be using this Roost/Feature (if not known, leave blank): ~: ,!,,.., ,-
cthefr S~~pected llat Species (explain): ___________________ _ 
Weather Con itions durimg Survey (temperature, precipitation, wind speed): 

Survey Start Time: . /<, ! '<". < Time of Sunset: 7.£> ~ "S::: Survey End Time: 24 :, .N 
NOTE: Emergence surveys should begin ½ hour before sunset end continue until at least one hour a&r sunset Or until it is otherwise too dark ta sec emerging bats. The surveyor(s) should position him or herself so thatemergirig bats'Y/ill be silh01Jc:tted aga!nst the sky as they ex.it the roost Tallies of emerging bats should be recorded every few :nin\}tes or as natuntl breaks m bat actlvlty allow. Please ensure !hat surveyor(•) are close enough to the roost to obsetve all exitingfrctuming bats. but not close enough to influence emergence (i.e .• do not stand directly beneath the roost and do not make unnecessary noise and/or conversation. and minimize use of lights other than a small flashlight to record data1 if necessary). Do not shine a light on the roost tree crevice/cave/mine entrance itself as this may prevent or delay bats from emerging. If available, use of an Wra-red, night vision, or thennal¥imoging video camera or spotting scope and an ultrasonic bat dettctor are strongly recommended but not requi«:d. 

[~-'~,-
Kumb-ei- of Rats 
Leaving Rf.lost* Comments I Notes 

.... ...,,,_....,__. ..... ..,,,.., ....... ,,.,__= ......... ~....,..,·>:=--=·= _ _. . .,,,__., 
l ('\_ /,, 1-.._ 1 L.t- l"'J'l I,;,( 

I ., 

-
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APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

Site Name/#: __ O~:::Z.~---- Roost Name/#: Bcm I- 0'2- &,k {, 2.rf.Ji( 

Time 
Number of Baia 
Leavin~ Roost* Comments/ Notes 

-----1---------+------------------------1 

ToblNumbuof 
Bats Ob1ervtd 
£mer;fng from the 

Roo.stlFatun 
Durf.ug the Sliney: \ 

Desct1be Emergence: Did bats emerge simultaneously, fly off in the same direction, loiter, circle, disperse, 
etc. Ifa radio-tagged bat was roosting in the tree, at what time did it emerge? 

~1. PP-~ 0/),__.Lkf,f-: ril flrX,:; , .. ---
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APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

USF\VS BAT Eiv.IERGENCE SURVEY DATASHEET 
Date: ") - 1.,/ -1 r'. Surveyor(•} Foll Name: e-ia,hn ~k l/4 
State:~ Co1mty: \,J, J/mrnu>Y\ Project Nam,,: (?,.. = Jh. ( JJar-tb :.1$/_r 
Site Name/#: 0 "l- I'..aostName/# flioiuf 0--Z. Est#: 1)'2.. 6'?/( 
Lot/Long or UTM of Roost: 'J'J. ¥'-16'/S-FI - &8'.'.- J8: g-:333,S::: 
nescrlption of Roost/Habitat Feature Surveyed: I Lac-_p-, ),,,, <- Amc,'rm --el~ . 

Bat Species Known tq be using this Roost/Feature (if not known, leave blank): 
Jlt,'o{::,, Sask,./,) Olli~ Suspected Bat Species (explain): _____ _ 

Weather Conditions during Survey (temperature, precipitation, wind spffil}: wwr0 Cd).J 0ac 
Survey Start Time:. / 5 ~ 'I L Time ofSunset: 2 6 ". I; ,C Survey End Tlmc: ~ 
NOTE: Emergence surveys should begin ½ hour before sunset and continue WltiJ at leert one bour after sunset or llllti1 it is otherwise too dark to sec emerging bats. The surveyor(s} should position him or herself so that cmerging.batsY/ill be silhouetted against the sky as they exit the roost Tallies of emerging bats should be recorded every few minutes or as natural breaks in bat activity allow. Please ensure that surveyor(s) are close enough to the roost to observe all · exlting.lretuming bats. but not close enough to influence emergence (i.e., do not stand directly beneath the roost ana do not make unnecessary noise and/or conversation, and minimJze use of Ugh ts other than a small flashlight to record data; if · necessary). Do not shine a light on the roost tree orevice/caveJmine entrance itself as this may prevent or delay bats from emerging. If available~ use of an infi'a~red, night vision, or thellIIQ1-imaging video camera or Spotting scope alld an ultrasonic bat d~r are strongly recommended but not requlred. · 

Number ofil2iS 
Time Leaving Roost* Comments/ Notes •- ... ~.,,,,_,,. 

~ 
-,,,c-~-.. ~=-..,_,.,._,,,,. ___ _._,..., 

/0r,J b 'd.f. l 

.. 
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APPENDIX E: PHASE 4 EMERGENCE SURVEYS 

Site Name/#: ___ O_L...-~--- Roost Name/#: __fu._l+ 0'1.-. 84 J: I I l,, 6 J b 

Tune ""'~:; ;~:ii~-~,---·--•--~---C-o_m_m_en_ts_/_N_o_tes_$_~-~---·· 
--~-~- --=--....,.-.-.-~~ ___ ,.._=--.._..., ______ ~=-,==,-~~= 

g J~ ..... ??·•~[~~~~-=~=~=~· ·-~~ + If any ~...ts return to the roost.during the swvey, then they shodd be subtractt:d irom the tally. 

Describe Emergence: Did bats emerge simultaneously, fly off in the same direction, Joiter1 ·circle, disperse, 
etc. If a radio-tagged bat was roo~ting in the tree, at what time did it emerge? 

----· ----
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Project No. Bl8-128-1413 

PHOTOGRAPHS OF MIST NET SITES AND REPRESENTATIVE BAT SPECIES 
CAPTURED WITIIIN POND CREEK NO. 1 MINE NORTH PANELS 

Si.te 1, Net A 

Site 1, NetB 

C 

C 



R06551

Project No. B18-128-1413 

PHOTOGRAPHS OF MIST NET SITES AND REPRESENTATIVE BAT SPECIES 
CAPTURED WITHIN POND CREEK NO. 1 MINE NORTH PANELS 

Site l, Net C 

Site 1, NetD 
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Project No. Bl&-128-1413 

PHOTOGRAPHS OF MIST NET SITES AND REPRESENTATIVE BAT SPECIES 
CAPTURED WTTIIIN POND CREEK NO. 1 MINE NORTII PANELS 

Site 2, Net A 

C 

C 
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Project No. Bl 8-128-1413 

PHOTOGRAPHS OF MIST NET SITES AND REPRESENTATIVE BAT SPECIES 
CAPTURED WITHIN POND CREEK NO. 1 MINE NORTH PANELS 

Sile 2. Net 11 

Site 2, Net C 
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Project No. BlB-128-1413 

PHOTOGRAPHS OF MIST NET SITES AND REPRESENTATIVE BAT SPECIES 
CAPTURED WITHIN POND CREEK NO. 1 MINE NORTH PANELS 

Site 7. Net A 

:Site 7, Net B 

C 

C 
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Project No. Bl 8-128-1413 

PHOTOGRAPHS OF MIST NET SITES AND REPRESENTATNE BAT SPECIES 
CAPTURED WIT1IIN POND CREEK NO. 1 MINE NORTH PANELS 

Site 7, Net C 

Site 7, NetD 
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Project No. B18-128-1413 

PHOTOGRAPHS OF MIST NET SITES AND REPRESENTATIVE BAT SPECIES 
CAPTURED WITHIN POND CREEK NO. 1 MINE NORTH PANELS 

Site 7, NetE 

Site 8, Net A 

C 

C 
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Project No. BI8-128-1413 

PHOTOGRAPHS OF MIST NET SITES AND REPRESENTATIVE BAT SPECIES 
CAPTURED WITIIlN POND CREEK NO. 1 MINE NORTH PANELS 

Site~- NetB 

Site 8, Net C 
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Project No. Bl8-128-1413 

PHOTOGRAPHS OF MIST NET SITES AND REPRESENTATIVE BAT SPECIES 
CAPTUREDWITHINPONDCREEKNO. l MINE NORTH PANELS 

Sile 8, Net D 

Site 8, Net E 

C 

C 
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Project No. B18-128-1413 

PHOTOGRAPHS OF MIST NET SITES AND REPRESENTATIVE BAT SPECIES 
CAPTURED WITHIN POND CREEK NO. 1 MINE NORTH PANELS 

East<..-nt RI.Id Bat (Lashtt·rts borealis) 

Indiana Bat (,.Myotis soda/is) 
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Project No. BlS-128-1413 

PHOTOGRAPHS OF MIST NET SITES AND REPRESENTATIVE BAT SPECIES 
CAPTURED WITHIN POND CREEK NO. 1 MINE NORTII PANELS 

Tri-Colored Bar (Perimyoiis subjlavus) 

C 

C 
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INTRODUCTION 

HMG Engineers, Inc. (HMG) was contacted by Williamson Energy, LLC seeking assistance in 
assessing the likelihood of the presence of Chuck-Wills-Widow nesting habitat associated with a 
corridor and shaft site located in Williamson County 4 miles south of Thompsonville, IL. The site . 
includes a corridor 2 miles long and 50 feet wide and also a trapezoidal shaped tract 4.4 acres on 
the east end (Figure I). 

Williamson Energy, LLC informed HMG of a concern regarding Chuck-Wills-Widows 
( Caprimulgus carolinensis), a listed (threatened) bird species in Illinois. Chuck-Wills-Widows 
reportedly nest on the ground among dead leaves, pine needles, or bare diit in dense thickets 
near openings. State biologists were wanting more information regarding the liklihood that 
Chuck-Wills-Widow nesting habitat occurs in the proposed !BR area. 

METHODS 

The entire proposed !BR area including both the corridor and the 4.4 acre tract were visually 
inspected. Habitat features including vegetation composition were noted and compared with the 
reported preferred nesting habitat for the Chuck-Wills-Widow. 

RESULTS 

The most prevalent vegetation cover in the proposed !BR area is soy bean stubble. The next most 
prevalent is cool season grassland. Neither of these vegetation regimes has any woody vegetation. 
These two cover types account for approximately 95% of the proposed !BR area. The remaining 5 % 
includes stream channels with narrow wooded margins. These margins include thick understory 
vegetation composed largely of Japanese honeysuckle, multiflora rose, and blackberry. This habitat 
type is not the type as described for nesting Chuck-Wills-Widow. It is also noted that in areas where 
the corridor will be crossing the streams, the company plans to bore under the stream corridors and 
not disturb the surface. 

CONCLUSIONS 

The typical nesting habitat of the Chuck-Wills-Widow, namely bare di1t, leaf, or pine needle cover 
in dense thickets near openings is not present on the proposed !BR area. Given the lack of habitat 
and the company's plans not to disturb the surface around stream corridors, impacts to the Chuck
Wills-Widow is unlikely. 
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(__ 0 1 Miles Figure 1. Site location south of 
Thompsonville, IL. 
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INTRODUCTION 
Williamson Energy, LLC has proposed to permit an area for a Bleeder Shaft Site along with a water line and 

powerline corridor to connect the Bleeder Shaft Site to the existing Permit 375 area. The proposed North 

Bleeder Shaft !BR permit area consist of approximately 17.0 acres, of which approximately 8.4 acres are 

within know habitat and only 1.0 acres contain suitable forested habitat to be considered habitat for 

Threatened and Endangered bat species. The proposed permit area is located approximately 2.8 miles 

northwest of Corinth, lllinois. The approximate project center is at Latitude 37.85 and Longitude 88.74 

(Exhibit A). 

Coal mining operations may affect the Indiana bat in situations where the proposed surface disturbance area is 

located near documented Indiana bat habitat, or when forested areas which could provide Indiana bat habitat 

are cleared to facilitate the mining activity (USFWS 2009). Indiana bats are known to occur in several 

counties in lllinois, including Williamson County. Coal mining activities may result in clearing of forested 

habitat or alteration of potential hibernacula like old mine portals and caves that serve as potential habitat for 

the Indiana bat. The potential for altering bat travel corridors, feeding and watering locations, and sheltering 

and hibernating locations exists due to the potential tree clearing and hibernacula closing or alteration. In July 

2009, the "Range-wide Indiana Bat Protection and Enhancement Plan Guidelines" (hereafter referred to as 

"'the guidelines") were established in order to set minimum standards for determining the presence of Indiana 

bat habitat and developing Indiana bat Protection and Enhancement Plans. The guidelines were updated in 

February 2013. The following Plan was prepared in accordance with these guidelines. 

In 2018, two Indiana bats were captured and tracked to roost locations. Based upon the roost tree locations 

for the two bats (Bats 172.413 and 172.636), portions of the proposed North Bleeder Shaft !BR fall within the 

Indiana Bat buffer and making it "known habitat". No Northern long-eared bats (NLEB) were captured in the 

vicinity of the permit area; therefore, it is assumed to be absent. As a result, a Protection and Enhancement 

Plan (PEP) is required and is included below. It is important to note that one mist net site was run within the 

!BR area in 2018 and no endangered bats were captured in the vicinity of the project area. 

The project area itself totals 17.0 acres in its entirety, of which a total of8.4 acres exists within a 2.5 mile 

known habitat buffer, and of the 8.4 acres within the known habitat buffer, only 1.0 acres is sufficiently 

forested to be considered bat habitat at all. The remainder of the project area within the known habitat buffer 

consists of primarily of agricultural fields that do not meet the FWS definition of suitable habitat. The 

remaining 8.6 acres outside of known habitat buffer was surveyed for T/E species in 2018 with negative 

results and therefore will not be considered in this PEP. The areas covered by the proposed PEP are shown 

on the Aerial Map (Exhibit B) 
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POTENTIAL INDIANA BAT HABITAT 

Known Habitat 
Known habitat is defined as "habitat occupied by Indiana bats based on capture records, survey information, 

or other sources" (USFWS 2013). 

There are no documented caves or other underground openings where Indiana bats have been recorded within 

the proposed permit area. 

The nearest capture site for a female or juvenile is located approximately 4.7 miles West of the proposed 

project area. The nearest known maternity roost tree is located 2.5 miles southwest of the proposed permit 

area. The nearest capture site for a male is located 3.4 miles West of the proposed permit area. Based on 

these distances, portions of the proposed permit area do meet the criteria to be considered "known summer 

habitat" (USFWS 2013). 

Based on available information and the results of field surveys, the proposed permit area does not meet the 

criteria to be considered "known winter habitat" (USFWS 2013) as no portals or other karst features exist 

within the project area. 

Potential Summer Habitat 
Suitable/potential habitat is defined as habitat that is "within the range of the species and is either (a) currently 

suitable for habitation by Indiana bats but for which no survey or other data is available showing that Indiana 

bats are present or (b) may be suitable pending a definitive analysis of its suitability for Indiana bat use, which 

is especially relevanl for potential winter habitat" (USFWS 2013). 

A mist net survey for Indiana bats and NLEBs was conducted in the summer of2018 by Alliance Consulting, 

Inc. for the area that surrounds the permit area associated with the North Bleeder Shaft !BR. During this 

survey, two (2) Indiana bats were captured, and both of them were found to be roosting approximately 2.5 

miles southwest of the proposed !BR area which resulted in the creation of a 2.5 mile buffer. Of the 17 .0 acre 

permit area, a total of 8.4 acres is within known habitat buffers and the remainder is located within an area of 

assumed absence for both the Indiana and NLEB. Due to the permit area existing within an Indiana bat 

buffer, the 1.0 wooded acres is considered to be known habitat. No NLEBs were captured during the mist net 

survey; therefore, they are assumed to be absent within the permit area and will not be further discussed. 

Additionally, the 8.6 acres of the proposed !BR area outside of the buffer is also in an assumed absence area 

based on survey results, and is not considered under this PEP. 
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MINIMIZING POTENTIAL TAKE OF AN INDIANA BAT 

Avoidance of Potential Summer and/or Winter Habitat 
Due to the nature of this project, it will not be possible to avoid impacts to known summer habitat. The 

forested areas within the proposed permit area will be cleared to facilitate mining activity. As previously 

mentioned, the project will only impact 1.0 forested acres. 

No potential winter hibernacula exist within the project area; therefore, no buffering of caves or abandoned 

mines is proposed. There are no known caves within 2.5 miles of the proposed !BR area. 

Tree Clearing Restrictions 
By avoiding tree clearing during Indiana bat occupancy periods, potential adverse effects to these species can 

be effectively minimized. As discussed above, the habitat in the proposed permit area does contain 1.0 acres 

of known summer habitat for the Indiana bat. Tree clearing operations will only occur from October 15 to 

March 31, unless otherwise authorized by the Illinois Department of Natural Resources and the U.S. Fish and 

Wildlife Service. However, given permit authorization time frames and the necessity of this facility, it is 

likely that authorization to clear this 1.0 acres will be requested outside the normal tree clearing window. 

Protection of Aquatic Resources 
No stream crossings are proposed by this project. However, the project will include five (5) borings 

underneath intermittent stream segments. The borings will be conducted such that the Riparian vegetation 

will be left in-tact to the extent practicable. The stream segments subject to the borings and the adjacent 

aquatic resources will be protected by the erosion and sediment control plan for the facility. 

SHORT-TERM HABITAT REPLACEMENT 
The applicant proposes to girdle three (3) trees within the proposed !BR area. Trees will be girdled 

outside of the limits of disturbance but within the proposed permit area. According to the guidelines, a tree 

must be girdled for every 500 feet of project perimeter. The perimeter of forested project area within the 

known habitat area is approximately 1,530 linear feet. 

Short-term Habitat Measures 
As pai1 of the PEP, the forested areas above and below the proposed contouring operations in the affected 

watersheds will be evaluated for the existence of sufficient trees/snags and availability of suitable girdling 

trees. This evaluation will be conducted once the permit has been approved, prior to or concurrent with the 

clearing during the initial winter clearing season. Based upon the findings, additional measures, such as Bat 

Boxes may be utilized to provide sufficient suitable roosting habitat adjacent to the proposed permit area. 

Flooded Timber 
Flooded timber is not proposed for this project due to the abundance of potential roosting, watering and 

feeding habitat around the proposed !BR area. 

Tree Girdling 
Tree girdling is proposed for the project at an adjacent location due to the 1.0 acres being cleared. A total of 

three (3) trees will be girdled within the proposed !BR area. 
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Staged Tree Removal 
The proposed facility will only require the potential clearing of approximately 1.0 forested acres. During the 

construction operations associated with the proposed !BR, removal of trees >3 dbh will be limited to the 

extent practicable. However, the applicant does not intend to stage tree removal given the limited and 

fragmented amount of forested habitat to be lost (Exhibit B). 

Minimization of disturbed areas 
The operation will only disturb areas necessary for the facilitation of mining and will only result in the 

potential clearing of 1.0 forested acres within the know habitat area (Exhibit B). 

Long Term Habitat Measures 

Appropriate Herbaceous Ground Cover 
Reestablishment of appropriate herbaceous ground cover species within the proposed !BR area is important to 

ensure erosion control while preventing competition with planted trees. The applicant will use herbaceous 

species or other species which have proven to be effective in controlling erosion while minimizing 

competition with growing seedlings for nutrients and sunlight. Table I lists the herbaceous ground cover mix 

for woody planting areas. 

Table 1 - Herbaceous Wildlife Area and Woody Wildlife Areas 
(Cool Season Seed Mix Augmented with Warm Season Species) 

Plant Species* Seeding Rate PLS Method of Application 
Redtop IO lbs/acre Broadcast 

Partridge Pea 5 lbs/acre Broadcast 
Orchard Grass IO lbs/acre Broadcast 
Indian Grass 2 lbs/acre Broadcast 

Spring Oats (Spring Seeding) 50 lbs/acre Broadcast 
Winter Wheat (Fall Seeding) 40 lbs/acre Broadcast 
Much (Straw or Mixed Hay) 2 tons/acre Broadcast 

* Some of the above species area non-native. Although they are non-native, their use in grass establishment is necessary to 
achieve the desired post mining land use. The oats and wheat are easy and fast to establish and provide temporary erosion control. 
The oats and wheat are annuals that are not persistent and will be replaced by the native grasses. 

Travel Corridors 
No travel corridors are proposed for planting at this time. However, the forested areas affected by the 

proposed !BR are largely segmented. 

Tree Species Selection and Performance Criteria 
The PEP guidelines provide a list of tree species that should be used for Indiana bat habitat. This list is 

included below (Table 2). The reforestation area will include a minimum of six different species from the list. 

In particular, four of those species must be those identified as "exfoliating bark species". At the request of the 

IDNR, ash species (Fraxinus sp.) will not be planted as part of the reforestation. The exfoliating bark species 

must equal at least 40 percent of the minimum stems per acre. Since a total of I .0 acres of forested habitat 

exists within the project, a minimum of0.7 acres (70%) will be reforested with an appropriate mix of the 

species below. 
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Table 2 - Tree Species Appropriate for Establishing Indiana Bat Habitat 

Exfoliating Bark Species 
Acer. saccharinum 
Cmya cordiformis 
Ca,ya glabra 
Ca,ya /aciniosa 
Ca,ya ovate 
Cmya. tomentosa 
Fraximus americana 
Fraximus pennsylvania 
O;,.ydendron arboreum 
Pinus echinata 
Populus detloides 
Quercus. alba 
Quercus coccinea 
Quercus falcate 
Quercus imbricaria 
Quercus prinus 
Quercus rubra 
Quercus stellata 
Quercus velutina 
Sassafras albidum 
Ulmus americana 
Ulmus rubra 

Nitrogen Fixing Trees 
Cercis Canadensis 
Robinia pseudoacacia 

Other Trees 
Cornus jlorida 
Diospyros virginiana 
Marus rubra 
Prunus serotina 

North Bleeder Shaft IBR 

Suger Maple 
Bitternut Hickory 
Pignut Hickory 
Shellbark Hickory 
Shagbark Hickory 
Mockernut Hickoty 
White Ash 
Green Ash 
Sourwood 
Shortleaf Pine 
Cottonwood 
White Oak 
Scarlet Oak 
Southern Red Oak 
Shingle Oak 
Chestnut Oak 
Northern Red Oak 
Post Oak 
Black Oak 
Sassafras 
American Elm 
Slippery Elm 

Redbud 
Black Locust 

Flowering Dogwood 
Persimmon 
Red Mulberry 
Wild Black Cherry 

January 2019 

C 

Page 8 



R06575

Watering Areas 
The intermittent stream segments that fall within the proposed !BR area will be bored underneath to minimize 

any potential impact to the stream segments. These stream segments and the multiple farm ponds, 

intermittent and perennial stream segments that exist within one mile of the proposed !BR area currently 

provide drinking areas; therefore, no water areas are proposed. 

Other Long-Term Habitat Replacement: Reforestation 
Currently there are 1.0 acres of forest habitat in the proposed !BR area that is located within known habitat 

which will potentially be disturbed. During construction activities associated with the proposed !BR, the 

applicant will limit tree removal within the forested segments of the known habitat area to the extent 

practicable. Additionally, according to the guidelines, the applicant must replant a minimum of70% of the 

forested acres that is disturbed (USFWS 2013). 

SUMMARY 

The first objective of the PEP is to avoid the potential take of Indiana bats by avoiding or minimizing 

disturbance to known or potential habitat areas. While the applicant will not disturb any areas that are not 

critical to the facilitation of mining, there are 1.0 acres of known Indiana bat summer habitat that will 

potentially be cleared. This forested habitat will be cleared between the dates of October 15 and March 31 

to effectively minimize adverse effects to the bat population, unless otherwise approved by the USFWS and 

IDNR. However, Williamson Energy, LLC reserves the right to consult with the USFWS and IDNR to 

explore other options, which may allow them to clear outside these dates, if necessary. 

The second objective of the PEP is to minimize the potential take oflndiana bats by providing short-term 

habitat measures. The forested habitat cleared during mining operations will be supplemented in the short

term by girdling trees. There are also large amounts of forested habitat adjacent to the project area to provide 

additional roosting/foraging habitat for any displaced bats. 

The third objective of the PEP is to provide long-term habitat measures for the Indiana bats in the post-mine 

reclamation plan. The applicant will provide long-term habitat post-mining by planting appropriate 

herbaceous ground cover, and reforesting the area. These measures will regenerate 70% of the potential 

summer bat habitat that existed on the project prior to disturbance. 

Given the minimization efforts to be used and the long-term habitat improvement post-mining, the Indiana bat 

populations should not be affected by the proposed project. Additionally, the Indiana Bat Incidental Take 

Table for the project has been included within Appendix A of this document. 
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Type and amount of incidental take resulting from SMCRA permits issued by the III. Dept. of Natural 
Resources, Mines & Minerals Division, Land Reclamation Division for the 2018 year reporting period. 

Permit No. e Forest Habitat " Roost Trees e Hibernacula 1 Individual Maternity 
(# acres) (# trees) (# Bats g Colonies h 

Known Potential Proposed Known Potential hibernacula) (# bats) (# colonies) 
PMLU' 

1.0 0 0.7 (minimum) NA 0 0 NA NA 

Annual 1.0 0 0.7 (minimum) NA 0 0 NA NA 
Totals: 

,Enter the name of the RA that compiled the data for the table in place of"[RA]". 
b Enter the year or other period of time for which the table was prepared in place of"[Year or reporting period]". 
cEnter the permit number for all permits (including amendments and revisions) where Indiana bat incidental take was expected and used based on known 
occurrence or when Indiana bat presence is assumed. Additional rows should be added to the table as necessary to include all permits where incidental take 
occurred in a given year. 
ct Enter the number of acres of known and/or potential habitat that will be cleared, removed, or destroyed by the permitted action. Potential habitat ( e.g., assumed 
habitat) and known habitat must be accounted for separately in the table. Most permits will have at least one acreage entry for Forest Habitat and some permits 
may have entries for both. Indeterminable entries should be marked as "NA" in the table. 
cEnter the number of known and/or potential roost trees that will be removed by the permitted action. Potential roost trees and known roost trees must be 
accounted for separately in the table. Indeterminable entries should be marked as NIA." 
rEnter the number of known hibernacula that will be impacted (e.g., changes in air flow, etc.) or destroyed (e.g., mined-through or entrances closed). 
Indeterminable entries should be marked as "Unknown" in the table. 
g Enter the number of individual Indiana bats that were adversely affected by the permitted mining activity. For most permits, and especially those permits where 
Indiana bat presence was assumed, this number will not be known, because sufficient demographic data is unavailable. Ifno specific information or data is 
available regarding the number of Indiana bats that were adversely affected, this entry should be marked as "NA", which will mean that the number of 
individuals was indeterminable. 
h Enter the number of maternity colonies that were adversely affected by the permitted mining activity. For most permits, and especially those permits where 
Indiana bat presence was assumed, this number will not be known because sufficient demographic data was unavailable. If no specific information or data is 
available regarding the number oflndiana bat maternity colonies that were adversely affected, this entry should be marked as "NA", which will mean that the 
number of maternity colonies was indeterminable. 
1 Enter the acreage of the proposed Post Mining Forest land use. 
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INTRODUCTION 

HMO Engineers, Inc. (HMO) was contacted by Williamson Energy, LLC seeking assistance in 
assessing the likelihood of the presence of Chuck-Wills-Widow nesting habitat associated with a 
corridor and shaft site located in Williamson County 4 miles south of Thompsonville, IL. The site 
includes a corridor 2 miles long and 50 feet wide and also a trapezoidal shaped tract 4.4 acres on 
the east end (Figure ]). 

Williamson Energy, LLC informed HMO of a concern regarding Chuck-Wills-Widows 
(Caprimulgus carolinensis), a listed (threatened) bird species in Illinois. Chuck-Wills-Widows 
rep01tedly nest on the ground among dead leaves, pine needles, or bare di1t in dense thickets 
near openings. State biologists were wanting more information regarding the liklihood that 
Chuck-Wills-Widow nesting habitat occurs in the proposed !BR area. 

METHODS 

The entire proposed !BR area including both the corridor and the 4.4 acre tract were visually 
inspected. Habitat features including vegetation composition were noted and compared with the 
repo1ted preferred nesting habitat for the Chuck-Wills-Widow. 

RESULTS 

The most prevalent vegetation cover in the proposed !BR area is soy bean stubble. The next most 
prevalent is cool season grassland. Neither of these vegetation regimes has any woody vegetation. 
These two cover types account for approximately 95% of the proposed !BR area. The remaining 5 % 
includes stream channels with narrow wooded margins. These margins include thick understory 
vegetation composed largely of Japanese honeysuckle, multiflora rose, and blackberry. This habitat 
type is not the type as described for nesting Chuck-Wills-Widow. It is also noted that in areas where 
the corridor will be crossing the streams, the company plans to bore under the stream corridors and 
not disturb the surface. 

CONCLUSIONS 

The typical nesting habitat of the Chuck-Wills-Widow, namely bare di11, leaf, or pine needle cover 
in dense thickets near openings is not present on the proposed !BR area. Given the lack of habitat 
and the company's plans not to disturb the surface around stream corridors, impacts to the Chuck
Wills-Widow is unlikely. 
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! PART 8: Cropland Capability Soils 

8.1 High Capability Post-Mining Land Use. 

8.1.1 Discuss planned final graded slopes of the replaced high capability areas. Include a discussion of 
slope lengths and slope steepness. [1825.14(c)] 

I All slopes will be graded to original contour. 

8.1.2 Discuss planned replacement of soil horizons with respect to horizon thickness and total root zone 
(mention thickness of each horizon). 

Topsoil will be redistributed evening across the site. Topsoil will be replaced to ~ 7-14 inches 
thick. Subsoil will be re laced to re-minin condition. 

a) The topsoil replacement thickness will be_ inches. [1823.14] 

b) The root medium replacement thickness will be_ inches [1825.14 

8.1.3 Discuss how excessive compaction will be avoided. If excessive compaction cannot be avoided, 
provided a compaction alleviation plan. [1825.14(e)] 

I Minimal passes will be required to distribute topsoil. Therefore, compaction will be minimized. 

8.1.4 Discuss how wind and water erosion will be minimized. Include discussions of construction, timing, 
seeding, seeding equipment to be used and erosion control structures to be used. [1825.14({)] 

I Topsoil will be removed and redistributed during dry ground conditions. 

8.1.5 Discuss the management of these areas including crop rotations, green manuring, and levels of 
fertility. [1780.18(b)/1784.13(b)] 

I Soil will be sampled at the time of starting crop rotation and appropriate fertilize will be added. 

8.1.6 Discuss planned timing of the construction and removal, if applicable, of the erosion control 
structures. If erosion control design and construction is to be coordinated with the Natural Resources 
Conservation Service, please discuss. [1825.14(1)] 

I Site will be reclaimed within one year after the plugging of the boreholes and shaft. 

8.1.7 Discuss the management of positive surface drainage with respect to differential settling. [1825.14] 

I Topsoil will be distributed evening across the site and will be graded back to original contours. 

8.1.8 Discuss the methods of mulching to be used with respect to seasonal variation. 
[1780.18(b )/l 784.13(b)] 

Immediately after topsoil replacement, the topsoil will be seeded with a quick-growing nurse 
crop such as wheat or oats. The area will then be planted to row crops during the next row
cronning season. 
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8.1.9 If the post-mining acreage of high capability land is proposed to be reduced for any individual 
landowner in the permit area other than the applicant, provide a letter of consultation and response, if 
received, from those landowners.[1780.23 (b) and (c)/1784.lS(b) and (c)] 

NIA 

8.2 Pre-Mining Prime Farmland Soils. The following information must be given, in order for the regulatory 
authority to evaluate whether the applicant has the technological capability to restore mined prime farmland to 
equivalent or greater productivity within a reasonable time. The applicant shall use the Soils Map and Soil 
Information Chart provided in Part 2.3.9 of the application. The applicant may also choose to include references to 
the Custom Soil Survey referenced in Part 2.3. 

8.2.1 Pre-Mining Soil Profile. The applicant must include a description of the original undisturbed soil 
profile. The description must discuss the following parameters for each soil horizon that collectively 
constitutes the root zone unless specific depths or horizons are requested. [l 785.17(c)] 

I See Soil Report 

8.2.1.1 Depth and thickness of each horizon (range and average). 

I Topsoil is 7-14 inches thick. 

8.2.1.2 Moist bulk density of each major horizon (use USDA approved method or reference). 

8.2.1.3 Present pH and state offe1tility (P&K) (A horizon only). 

8.2.1.4 Texture analysis of each horizon (use USDA texture classification). 

8.2.1.5 IfB&C horizons are proposed to be mixed, submit evidence to support proposal. 

8.2.2 Pre-Mining Soil Samples. Soil samples must be taken on the pennit site to obtain the material 
necessary for the above-required information. Sample site locations must be indicated on the soils map. 
NRCS established values on bulk density may be used in lieu of field investigation. Use of soil information 
from related permits may be considered if they are representative of the proposed application area. 
Underground mine surface disturbances which are not exempt from prime farmland restoration 
requirements and which propose to leave the subsoil in place, may submit the information provided in a 
Custom Soil Survey except that onsite samples must be taken to provide the information required for A 
horizon thickness. 

Soil description is as found in the County Soil Survey. No sample was taken. 

8.2.2.1 The applicant shall discuss the history of previous productivity and cropping practices on 

the prime farmland, if known, or may reference the productivity information from Bulletin 811, 
provided in response to Part 2.3.1. [1785.17(c)(4)] 
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8.2.2.2 The applicant shall provide references or copies of available agricultural school studies, 
company data or other scientific data for comparable areas to demonstrate that the applicant, using 
their proposed method of reclamation will achieve, within a reasonable time, equivalent or higher 
levels of yield after mining as existed before mining. [1785.17(c)(3)] 

8.3 Prime Farmland Soil Handling. 

8.3.1 Describe the equipment to be used in the removal and replacement of each soil horizon. 
[1785.l 7(c)(2)] 

I Topsoil will be picked up aud stockpiled by small scrapers and redistributed similarly. 

8.3.2 Discuss how excessive compaction will be avoided. [1823.14(c)]. If excessive compaction cannot be 
avoided, provide a compaction alleviation plan. [1823.14(d)] 

I Minimal passes will be required to distribute topsoil. Therefore, compaction will be minimized. 

8.3.3 Discuss the timing of the removal and replacement of the horizons with regards to seasons, weather, 
and regulatory authority testing approval. [1823.12, 1823.14(b) and (e)] 

Topsoil will be removed and redistributed during dry ground conditions. Topsoil stockpiles will 
remain in lace for at least 5 ears rior to be redistributed over the site. 

8.3.4 Discuss how mining operation will impact prime farmlands where the B and/or C horizons are to be 
left in place and how these soils layers will be protected or restored to their original capability [1823.12] 

I Band C horizons will be deep-ripped if deemed necessary. 

8.3.5 Discuss how the prime farmland will be identified in the field in order to avoid contamination with 
non-prime farmland soils. [1823.12] 

I Prime farmland will be identified according to the Soils map. 

8.3.6 Are prime farmland topsoil or subsoils to be mixed with non-prime soils? 

0 YES ISINO 

IfYES, provide evidence showing how combining will not affect the permittee's ability to restore the pre
mining prime farmland productivity. [1823.14(e)] 

8.3.7 Discuss whether stockpiles will be used or direct placement will be used. If stockpiling will be used, 
discuss. Locate on Operations Map. [1823.13] 

I Stockpiles will be used. See Operations Map. 

8.3.8 Discuss length of time stockpiles are to be in place. [1823.13] 

3IPage Part 8 
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I Stockpiles will be in place for approximately six years. 

8.3.9 Discuss how prime land stockpiles are to be identified in the field in terms of different horizons and 
prime versus non-prime farmland piles. [1823.13] 

I The prime fannland topsoils will be in the stockpiles on !BR Site. 

8.3.10 Discuss any intermittent stockpile relocations as to how, when and why. [1823.13] 

NIA 

8.3.11 Discuss temporary and/or permanent seeding and revegetation to prevent wind and water erosion. 
[1823.13] 

Immediately after topsoil replacement, the topsoil will be seeded with a quick-growing nurse 
crop such as wheat or oats. The area will then be planted to row crops during the next row
cro ......... ino season. 

8.3.12 Discuss how contamination by other soil horizons or by fly rock will be prevented. [1823.13] 

Temporary subsoil pile from drilling pit construction and shaft development material will be 
kept in separate stockpiles from topsoil stockpiles throughout the remainder of the !BR site, thus 
nreventin<' contamination of the tonsoil. 

8.4 Prime Farmland Reclamation Plan and Map. 

8.4.1 Locate on the Post-Mining Land Use/Capability Reclamation Map the location of the replaced prime 
farmland. Give acreage totals in Table 11.1. If the post mining acreage of prime farmland is proposed to 
be reduced for any individual landowner in the permit area other than the applicant, provide a letter of 
consent from those landowners. [1785.17 (e)(S)] 

I See Pre and Post Mine Land Use Map. 

8.4.2 Discuss how wind and water erosion will be minimized. Include discussions of construction, timing, 
seeding, seeding equipment to be involved and erosion control structures to be used. [1823.14(e)] 

I Erosion will be minimized by using nurse crops and normal fanning practices. 

8.4.3 Discuss the management of these areas including crop rotations, green manuring, levels of fertility 
and personnel responsible for management. Discuss the fertility management. Also, discuss the 
management in relation to any land leveling needed. [1823.14(!)] 

The area will be subject to crop rotation (normally com and soybeans) along with the rest of the 
ad·acent cro field. 

8.4.4 Discuss the timing of the construction of the erosion control structures and the criteria used to 
determine the need for and construction design of erosion control systems. If erosion control design and 
construction is to be coordinated with the Natural Resources Conservation Service, please discuss. 
[1823.14(g)] 

NIA 
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8.4.5 Discuss the final graded slopes of the replaced prime farmland areas. Include a discussion of slope 

lengths. [1816.102(a)/1817.102(a); 1823.14] 

I Slopes will be reconstructed to the pre-mining slopes. 

8.4.6 Discuss the management of positive surface drainage with respect to differential settling. [1823.14] 

I N/ A as the area is small. 

8.4.7 Discuss the replacement of soil horizons with respect to horizon thickness and the total root zone. 

I Topsoil will be replaced to ~7-14 inches thick. Subsoil will be replaced to pre-mining condition. 

a) The topsoil replacement thickness will be_ inches. [1823.14(e)] 

b) The root medium replacement thickness will be_ inches [1823.14(a)(l)] 

8.4.8 Include any other relevant information in support ofa possible finding by the regulatory authority 
that the operator has the technological capability to restore prime farmland areas, within a reasonable time, 
to equivalent or higher levels of yield, as determined by the regulatory authority. [1785.l?(e)] 

NIA 
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(. I PART 9: Reclamation Plan 

9.1 Post-Mining Land Use. 

9.1.1 Provide a Post-Mining Land Use/Capability Reclamation Map as required by the General Mapping 
Requirements. 

Provide a detailed description of proposed post-mining land uses and capabilities employing land use and 
capability categories listed in Table 9.1: Post-Mining Land Use Capability. Complete acreage figures for 
each post-mining land use proposed and designate its capability classification. This information shall be 
broken down by landowner in addition to the composite land uses and capabilities. In addition, the 
applicant shall complete Table 9.1-GRAND TOTAL: Post-Mining Land Use Capability Summary. This 
table is a compilation of all Post-Mining Land Use Capability tables filled out for each individual land 
owner. 

For !BR applications complete Table 9.1: Post-Mining Land Use Capability for each landowner and update 
Table 9.1 -GRAND TOTAL Post-Mining Land Use Capability Summary. 

NOTE: For Post-Mining Land Use change IPR.sand Significant Revisions see Guidance Document TGD#4 
and complete ONLY Tables 9.1.1 and 9.1.2 

For surface mines, acreage figures for post-mining land use must differentiate between mined and surface 
disturbance areas based on the mining line used in Part 2.2.3 of the application. [1777.ll(a)(3)] 

The pre-mining land use of the proposed pennit area is Cropland, Industrial, Fish and Wildlife 
(woody and herbaceous) and Residential. Stockpile areas will be revegetated after the initial 
disturbance with a cover crop to minimize erosion. The entire disturbed area will be graded for 
positive drainage. 
During the reclamation work, topsoil removed and stored during initial site construction, will be 
redistributed and graded over the exposed subsoil. The topsoil will be limed, fertilized, prepared 
and seeded in accordance with the following schedule: If the site is reclaimed in the spring 
season but before normal crop planting, the disturbed area will be straw mulched at I ½ 
tons/acre and seeded with a cover crop of spring oats to protect the soil until the primary 
planting season is under way. The !BR areas will be returned to their original land use. Where 
applicable, the !BR areas will then be planted to row crops as determined by the property owner 
or tenant fanner. If the site is reclaimed in the late fall season, the site will be seeded to a 
temporary cover crop of winter wheat(+/-) 1.5 Bu./Ac., and the site fertilized, and then mulched 
at two tons/acre, to protect the soil over the winter season. 

Thereafter, planting of agricultural crops will occur during the first available crop planting 
period after proper seedbed preparation has been achieved. 

9.1.2 Where a post-mining land use different from a pre-mining land use is proposed, provide: 

a) A discussion explaining the consideration which has been given to making all the proposed 
surface mining activities consistent with surface owner plans and applicable state and local land 
use plans and programs. [1780.23/1784.15] 

NIA 
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( b) A copy of the comments from the owner of the surface concerning the proposed land use of the 
proposed permit area and from the state or local government agencies which would have to 

initiate, implement, approve or authorize the proposed uses of the land following reclamation. In 
the event the surface land owner does not provide comments; the applicant shall provide proof of 

mailing to the surface owner soliciting comments to show that a good faith effort was made to 
provide the surface owner with the opportunity to comment. [1780.23/1784.15] 

9.1.3 Provide a detailed timetable for completion for each major step in the proposed reclamation plan. 
The time table shall include for: [1780.18(b)(l)/l 784.13(b )(1)] 

9.1.3.1 Surface mine mining areas: NOT APPLICABLE 

9.1.3.1.1 The timing of the rough grading, root medium, and topsoil during active mining 
to meet the standards of Section 1816.!0l(b)(l). 

Note: If the plan proposes to reduce the time frames or distance to less than that allowed, 
it must be stated here and in the reclamation cost estimate section. 

9.1.3.1.2 The timing of the planting of initial and permanent vegetation after final 
grading as it relates to the proposed land use. 

9.1.3.2 Surface and underground mines, support areas, including refuse disposal areas: 

9.1.3.2.1 The timing of the rough grading, root medium, and topsoil during active mining 
to meet the standards of Section 1816.101/1817.101 

I All grading will be completed within 12 months of cessation of active use. 

9.1.3.2.2 The timing of the planting of initial and permanent vegetation after final 
grading as it relates to the proposed land use. 

Temporary seeding will take place immediately after topsoil replacement. 
Cro in will be initiated with the next normal cro in season. 

9.1.3.2.3 Any other reclamation proposed activities during the mining to minimize 
reclamation liability and its associated costs. 

NIA 

9.2 Backfilling and Grading. 

9.2.1 Describe the methods to be used for backfilling and grading the proposed permit area, including soil 
stabilization and compaction practices in accordance with 62 Ill. Adm. Codes 1816.102/1817.102 through 
1816.107/1817.107. 

I See responses above. 
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9.2.1.1 Provide appropriate cross-sections to illustrate and define the proposed post-mining 
configuration of the permit area. These cross-sections shall be referenced on the Post-Mining 
Land Use/Capability Reclamation Map [1780.18(b )(3)/1784.13(b )(3)] 

I The area will be restored to pre-mining conditions. 

9.2.2 To achieve the proposed post-mining configuration including cover requirements for refuse disposal 
areas, the Applicant shall provide soil balancing calculations to ensure an adequate quantity of material is 
available. These calculations shall include soil shrinkage and swell factors consistent with sound 
engineering practices as approved by the Department. [1780.23(b)(l)/1784.15(b)(l)] 

NOTE: This information may be supplied as Attachment 9.2.2. 

NIA 

9.2.2.1 Are borrow areas being proposed to provide a sufficient amount of material to achieve the 
post-mining configuration? 

0 YES IS]NO 

IfYES, delineate the locations of the borrow areas on the Post-Mining Land Use/Capability 
Reclamation Map and complete the appropriate items included in Part 5.0: Drainage Control. 

9.2.3 For surface mines, does the proposed surface coal mining and reclamation operation require 
disposal of excess spoil? 

0 YES 0 NO IS] N/A 

If YES, provide the following: 

9.2.3.1 Each application shall contain descriptions, including appropriate maps and cross-section 
drawings, of the proposed disposal site and design of the spoil disposal structures according to 62 
Ill. Adm. Code 1816.71 through 1816.74. These plans shall describe the geotechnical 
investigation, design, construction, operation, maintenance, and removal, if appropriate, of the site 
and structures. [1780.35(a)] 

9.2.3.2 Each application shall contain the results of a geotechnical investigation of the proposed 
disposal site that include the information outlined in 62 Ill. Adm. Code 1780.35(b). 

9.2.3.3 If, under 62 Ill. Adm. Code 1816.71(1), rocktoe buttresses or key-way cuts are required, 
the application shall include information as outlined in 62 Ill. Adm. 1780.35(c). 

IfNO, will the spoil and other waste materials available from the entire permit area be insufficient to 
restore the disturbed area to its approximate original contour as addressed in 62 Ill. Adm. Code 1816.104? 

9 
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r( 9.2.4 Describe the timing in which all grading and the construction and removal or renovation of water and 

erosion control structures will be complete and the sequence for accomplishing the work in relation to 

seasonal weather conditions. [1780.25(a)/1784.16(a)) 

9.3 Shaft, Slope and Borehole Sealing. Each shaft, drift, adit, tunnel, exploratory hole, entryway, or other opening 

to the surface from underground shall be capped, sealed, backfilled, or otherwise properly managed, as required by 

the Department, in accordance with 62 Ill. Adm. Code Section 1816.13/1817.13, Operator Memorandum No. 00-

Ql, Operator Memorandum No. 2015-02, Operator Memorandum No. 17-09, consistent with 30 CFR 75.1711, and 

provide the following: [1816.15/1817.15) 

9.3.1 Temporary Seals. In the event the mine is temporarily closed or abandoned, provide information on 

temporary seals to be constructed for prevention of entry to all mine openings. Include an appropriate 
timetable for construction of these seals. [1816.14/1817.14] 

All opennings will be covered with a perforated metal cap to prevent access to the mine 
workings by people, livestock, fish and wildlife, and machinery. The surface casing will 
be high enough above ground to prevent drainage from entering hole and to keep acid or 
other toxic drainage from entering ground water or surface water. 

9.3.2 Permanent Sealing Plans. 

41 Page 

9.3.2.1 Provide a description, including appropriate cross-sections and plan views, of the 

measures to be used to seal or manage mine openings, and to plug, case, or manage exploration 

holes, other boreholes, wells, and other openings within the proposed permit area, in accordance 

with 62 Ill. Adm. Code 1816.13/1817.13 through 1816.15/1817.15 and shall reflect the following 
concerns: 

Completion using a combination of backfilling and sealing. 

The type and grade of materials to be used for backfilling and the intervals in which they 
will be used. 
Sections of casing, entry linings, or collar to be demolished. 
Design of hydraulic seals, including construction material, reinforcing, method of 
placement, design thickness, and method of anchoring. 
Design of gas ventilation piping that will be incorporated in seal design. 
Finished grading at land surface. 
A description of a permanent monument marker identifying the seal as a mine opening. 
A description of the location of all sealed shafts, s lopes, or other entrance tunnels to be 
recorded with the appropriate recorder of deeds. This is in Operator Memorandum 00-01 
as a RECOMMENDATION. 

9.3.2.2 For any deviation from the established guidelines for sealing, backfilling, and capping, 

provide an engineering and hydrologic justification. [l 780.18(b)(8)/ l 784.13(b)(8); Operator 

Memorandum 00-01 ; Operator Memorandum 17-09) 

The shaft and any bo reholes will be plugged from top to bottom according to all MSHA 
and IDNR regulatory standards after they are no longer needed. Any steel casings will be 
cut off five feet below natural soil level and the void fi lled with subsoil, and then covered 
with topsoil, mulched and seeded. Shaft hole will be filled with stockpile shaft 
material/rip rap and have at least one foot o f concrete reinforced cap. All utility 
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boreholes will be plugged and filled with neat cement. The shaft will be surveyed and 
filed in the Williamson County Courthouse as required by Operation Memorandum 00-
01. 

9.4 Abandonment and Closure of Refuse Disposal Areas. NOT APPLICABLE 

9.4.1 Describe proposed reclamation for al! coal refuse disposal areas in accordance with 62 Ill Adm. 
Code 1780.18(b)/1784.13(b). The proposed reclamation plan shall include the following information: 

Timing of final coverage 
Cross sections of final cover and configuration. 
Type and amount of material proposed to be used for cover, including any coarse refuse used 
to provide a base over slurry prior to soil cover. 
Construction details of cover and caps, including the proposed soil depths and long-term 
groundwater protection measures. 
Design details of all proposed downdrain, terraces, benches or any other permanent surface 
drainage structure. 
Relationship of the refuse disposal area to the post-mining land use. 
Any plans of access roads and other use related facilities. 

NOTE: This information shall be provided as Attachment 9.4.1. 

9.5 Bond Estimation. 

9.5.1 Provide a detailed estimate of the cost of reclamation for the proposed operation required to be 
covered by a performance bond. Provide calculations and/or drawings, cross sections, etc., to support the 
reclamation cost estimate. Provide extra calculations for multiple pits or refuse areas. Complete the 
appropriate Table 9.5 sections. At a minimum, delineate all buildings, reinforced concrete structures and 
pavement/gravel areas to be reclaimed on the Bond Calculation Map. [1780.18(b)(2)/1784.13(b)(2); 
1800.14] 

The estimate of the cost of reclamation shall be based on: 
Bond Calculation Acreage (Table 9.5.1.1) 
Surface Mining Soil Reclamation (Table 9.5.1.2) 
Interior Grading ({Table 9.5.1.3) 
Boxcut Outslope Grading {Table 9.5.1.4) 
Incline/Highwall Reclamation (Table 9.5.1.5) 
Gob Pile/Gob Impounding Stmcture/Slurry Reclamation (Table 9.5.1.6) 
Incised Slurry Pond or Refuse Reclamation (Table 9.5.1. 7) 
Support Area Reclamation (Table 9.5.1.8) 
Building Reclamation (Table 9.5.1.9) 
Reinforced Concrete Structure Reclamation (Table 9.5.1.10) 
Pavement/Gravel Area Reclamation (Table 9.5.1.11) 
Borehole/Monitoring Well Backfilling (Table 9.5.1.12) 
Shaft/Slope Backfilling (Table 9.5.1.13) 
Public Road Reclamation (Table 9.5.1.14) 

NOTE: If incremental bondi1!g is requested, provide a Bond Increment Nfap as required by the General 
Afopping Requirements of the Instructions and complete all appropriate Tables of this part. 
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9.5.2 If applicable, provide the location of buried volatile material storage facilities on the Bond 
Calculation Map and list the size of each facility. [1800.14] 
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Land Owner: 

DISTURB LANO 

CATEGORY CAPABILITY 

Prime 

Mining High Cap. 
Area Limi1ed Capability 

Subtotal 

Prime 

Unaffected Neg. Det. 

(Op1ional) High Cap. 
Limited Capability 

Sublotal 

Prime 

Suppon High Cap. 

Limited Capability 

Subtotal 

Prime 

Total Neg. Del. 

Area High Cap. 
Limited Capability 

Subtotal 

David M. & Karen Y. Mandrel 

Cropland Pas1urc Forest 

(\ 

Table 9.1 
Post-Mining Land Use Capability 

Revised I /9/2019 

POST-MINE LAND USE ACREAGE 

Wildlife- Wildlife- Wildlife- Residential lnduslrial/ 

Wildlife -l-lerb Woody Wetland Water Commercial 

0.00 0.00 0.00 0.<lO O.l10 o.on 0.00 0.00 0.1)0 

1.10 

--- -- ---

I.Ill ll.00 ()()I) 0.00 0.00 0.00 0.00 0.00 0.00 

3.30 

no 0.00 0.00 ().()() 0.00 0.t~J 0.00 0.00 0.00 

4.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

-1.40 0.110 tl.00 0.tlO 0.00 tl.00 O.ntl tl.00 0.00 

NOTE: All aerragc numbers mu\t he reported to the tenth of an ac1·c (n.H) 

~ 

Undeveloped Developed Recreation Subtotal 

Water Public Cemetery 

Resources Roads 

0.00 
0.00 
o.ou 

<J.0ll 0.IJO 0.llll 1).0(1 0.1l0 0.00 

I.Ill 

o.on - - . -· 
0.00 
0.00 

0.tlO O.O<l 0.00 0.00 tl.00 110 

:l.30 
IJ.00 
().tJO 

0.00 0.(kl U.00 0.00 O.M 3 30 

0.00 0.00 0.00 0.00 0.00 -1.40 

0.00 0.00 0.00 0.00 0.00 ll.UO 

0.00 0.00 0.00 0.00 0.00 O.llU 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 tl,00 0.011 ll.00 0.110 .l.4() 



R
06597

[\ 

Land Owner: Williamso11 Ene,-gy. LLC 

DISTURB LANO Cropland Pasture Forest 

CATEGORY CAPABILITY 

Prime 

Mining High Cap. 
Area Limiled Capability 

Subtotal 0.00 0.00 O.Oil 

Prime 

Unaffected Neg. Oct. 

(Optional) High Cap. 
Limited Capability 

SubtoJal 0.00 0.00 0.00 

P1ime 

Support High Cap. 
Limited Capability 

Sub101al 0.00 0.00 o.on 
Prime 0.00 0.00 0.00 

Total Neg. Det. 0.00 0.00 0.00 

Area 1-ligh Cap. 0.00 0.00 0.00 
Limited Capability 0.00 0.00 0.00 

Subtotal 0.00 000 tl.0U 

n 

Table 9.1 
Post-Mining Land Use Capability 

Revised 1/9/2019 

POST-MJNE LAND USE ACREAGE 

Wildlife- Wildlife- Wildlife- Residential lndusuial/ 

Wildlife -Herb Woody Wetland Water Commercial 

(l.(l() 0.00 0.00 0.ll0 IJ.00 0.00 

--

0.00 (l.00 0.00 0.00 0.00 0.00 

0.06 
0.67 0.28 

0.67 tl.00 0.00 0.00 0.34 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.06 0.00 

0.67 0.00 0.00 0.00 0.28 0.00 

0.67 t).00 11.00 0.01) 11.34 0110 

NOTE: All acreage numbers must he reported to the tenth of an ac.-c (n.n) 

n 

Undeveloped Developed Recreation Subtotal 
Water Public Cemetery 

Resources Roads 

0.00 

O.Oll 
0.00 

IJ.00 0.lJO 0.00 IJ.00 0.00 l).00 

0.00 

o.on 
0.00 

0.00 

0.00 0.00 (l.00 0.00 ll.00 O.tlO 

0.00 
l).Oh 

0 llS 

0.00 ()O() 0.00 O.tJO O.Oll 1.01 

0.00 0.00 0.00 0.00 0.00 0.l)0 

0.00 0.00 0.00 0.00 0.00 ().0() 

0.00 0.00 0.00 0.00 0.00 O.tl6 
0.00 0.00 0.00 0.00 0.00 0.95 

0.011 0.00 0,00 0.00 0.00 1.01 
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Land Owner: 

DISTURB 

CATEGORY 

Mining 
Area 

Unaffected 

{Optional) 

Support 

Total 

Area 

LAND 

CAPABILITY 

Prime 

High Cap. 

Limited Capability 

Prime 

Neg. Det. 

High Cap. 

Subtotal 

Limited Capability 

Subtotal 

Piime 
High Cae: 

Limited Capability 

Subtotal 

Prime 

Neg. Det. 

High Cap. 

Limited Capability 

Subtotal I 

Ameren lllinoi . ., Company 

Cropland Pasture Forest 

l).0(1 (l.00 0.00 

0.00 0.00 0.00 

0.001 O.Ot~ ll.00 
0.00! 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 ().()() ll.00 

() 

Table 9.1 
Post-Mining Land Use Capability 

Revised 1/9/2019 

POST-MINE LAND USE ACREAGE 

') 

Wildlife-
Wildlife -1-lcrbl Woody 

Wildlife
Wetland 

w~~~lti:- I Residential I :~-~.U-~t-ri~~. I Undeveloped I Developed I Recreation I I Subtotal 
Commercial Water Public 

Roads 

Cemete1y 

Resources 

o.ool 
o.oul 
o.ool 

000 0.00 l).0() 0.00 0.0(1 0.00 0.00 0.l)(I 0.00 0.00 o.iiol o:ooi 
0.001 

o.onl 
o.ool 
oool 

0.00 (l.00 0.00 0.00 o.nol o.on 0.001 O.W 0.00 0.00 11.001 0.00 

0.()(1 

0.00 
0.12 0.12 
0.12 ll.00 0.00 O.O<l ll.00i 0.0tl ll.00 O.!XJ o.oo, 0.00 O.Ol~ 0.12 
0.00 0.00 0.00 0.00 0.00; 0.00 0.00 0.00. 0.00! 0.00 o.oill 0.001 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.001 0.lJOI 
0.00 0.00 0.001 0.00 0.00 0.00 0.00 0.00 0.00 
0.12 

0.00 0.001 
0.00 0.00 0.00 

0001 
0.00 0.00 0.00 0.00 0.00 0.00, o.ool ll.12 

0.12 0.00 ll.00 O.tttl ll.00 000 0.00 0,00 0.00 11.00 0:1>0] 0. 1 ~ 

NOTE: All acreage numbers nrn~t he reported to 1he 1cnth of an acre (n.xx) 
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Land Owner: Joyce LKing 

DISTURB LAND Cropland Pasture Forest 

CATEGORY CAPABILITY 

Prime 

Mining High Cap. 
Area Limited Capability 

Sublotal 1),00 o.no n.oo 
Prime 

UnafTected Neg. Del. 
--

(Optional) High Cap. 
Limited Capability 

Subtotal 0.fltl 0,00 0.00 

Prime 

Support High Cap. 
Limited Capability 

Subtotal 0.00 0.00 0.00 

Prime 0.00 0.00 0.00 

Total Neg. Del. 0.00 0.00 0.00 
Area High Cap. 0.00 0.00 0.00 

Limited Capability 0.00 0.00 0.00 

Subtotal 0.00 O.O!l (),()() 

I) 

Table 9.1 
Post-Mining Land Use Capability 

Revised 1/9/2019 

POST-M1NE LAND USE ACREAGE 

Wildlife- Wildlife• Wildlife- Residential Industrial/ 

Wildlife -Herb Woody Wetland Water Commercial 

(1.00 0.00 0.00 0.IJO 0.00 O.tJO 

--- --

0,00 0.00 l•.Oil 0.00 O.Oll 0.00 

1.00 
1.08 

2.0S 0.00 (\ _(){) tJ.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 
1.00 0.00 0.00 0.00 0.00 0.00 
1.08 0.00 0.00 0.00 0.00 0.00 

' .tlS 0.00 0,00 0.0tl tl,00 0.00 

NOTE: All acreage numbers mu~t be reported to the tmth of an acre (n.n) 

r, 

Undeveloped Developed Recreation Subtotal 

Water Public Cemetery 

Resources Roads 

0.00 

O.Oll 
0.00 

o.on tl.t)(\ 0.00 t).00 Cl.IX) t).Otl 

0.011 
tl.00 

o.or1 
0.00 

O.llO O.CX1 tl.00 0.00 tl,00 0.00 

000 
1.00 
1.08 

tl.00 00() 0.00 0.00 t),(l() 2.08 

0.00 0.00 0.00 0.00 0.00 o.uo 
0.00 0.00 0.00 0.00 0.00 (1.00 

0.00 0.00 0.00 0.00 0.00 1.00 
0.00 0.00 0.00 0.00 0.00 1.0& 

tl.00 0.00 O.Otl tl.00 0.00 l .Ox 
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---

Land Owner: Robert Wayne Wilkas 

DISTURB LAND Cropland Pasture Forest 

CATEGORY CAPABILITY 

Prime 

Mining High Cap. 

Area Limited Capability 

Subtotal tl.OCI 0.00 1).00 

Prime 

Unaffected Neg. Det. 
--

(Optional) High Cap. 

Limited Capability 

Subtotal 0.00 tl.00 0.00 

Prime 
Support High Cap. 

Limited Capability 

Subtotal 0.00 0.00 0.00 

Prime 0.00 0.00 0.00 
Total Neg. Det. 0.00 0.00 0.00 
Area High Cap. 0.00 0.00 0.00 

Limited Capability 0.00 0.00 0.00 

Subtotal 11.00 000 0,()0 

01 

Table 9.1 
Post-Mining Land Use Capability 

Rev;sed 1/9/2019 

POST-MINE LAND USE ACREAGE 

Wildlife- Wildlife- Wildlife - Residential lndustriaV 

Wildlife -l·lcrb Woody Wetland Water Commercial 

O.tlO O.Oll o.on 0.00 ll.00 !l.00 

0.00 000 U.Otl 0.00 0.00 0.00 

1.31 

I 31 ll.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
1.31 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 

1.31 0.00 (l.l)() 0.00 0.00 ()()() 

NOTE: All acreage numhers mu~t he reported to the tenth of an acre {u.xx) 

() 

Undeveloped Developed Recreation Subtotal 

Water Public Cemetery 

Resources Roads 

0.00 

0.00 

0.00 
()_(II) 0.00 0.00 0.00 O.tlO 0.00 

o.on 

- ---
U.()(l ,_ _ 
tl.00 
0.00 

0.00 O.(Xl 0.00 0.00 0.00 ().00 

000 
I .1 I 

0.00 
0.00 0.00 0.00 0.00 0.0<1 1.31 

0.00 0.00 0.00 0.00 0.00 tl.00 
0.00 0.00 0.00 0.00 0.00 0.tJO 

0.00 0.00 0.00 0.00 0.00 1.31 
0.00 0.00 0.00 0.00 0.00 tl.00 
0.00 0.00 0.rnl 0.00 0 .()() l.~1 
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Land Owner: New River Royalty, LLC 

DISTURB LAND Cropland Pasture Forest 

CATEGORY CAPAUILITY 

Prime 

Mining High Cap. 
Area Limited Capability 

Subtotal IJ.00 0.00 0.0tl 

Prime 

Unaffected Neg. Det. 
--

(Optional) High Cap. 

Limited Capability 

Sublotal 0.00 0.00 0.00 

Prime 3.96 

Support High Cap. 0.06 
Limited Capability 2.50 

Sub1otal 6.52 0.00 0.00 

Prime 3.96 0.00 0.00 
Total Neg. Det. 0.00 0.00 0.00 
Area High Cap. 0.06 0.00 0.00 

Limited Capability 2.50 0.00 0.00 

Subtotal o.52 000 0.00 

n 
,..,. 

Table 9.1 
Post-Mining Land Use Capability 

Revised 1/9/2019 

POST-MINE LAND USE ACREAGE 

Wildlife- Wildlife - Wildlife- Resideniial lndustriaV 

Wildlife -Herb Woody Wetland Wat<.1" Commercial 

0.00 0.lltl ll.00 0.llU <l.00 ll.1)0 

-· 

0.00 0.()0 0.0ll O.l)() 0.00 0,()0 

0.21 0.70 
0.28 0.33 0.05 
0AQ l.0~ 0.00 0.00 0.00 0.05 

0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.21 0.70 0.00 0.00 0.00 0.00 
0.28 0.33 0.00 0.00 0.00 0.05 

0.49 1.03 0.00 O.Oll 0.00 O.ll5 

NOTE: All arrragr numbers nrn~t he reported to the troth of an acre (u.xx) 

n 

Undeveloped Developed Recreation Subtotal 

Water Public Cemetery 

Resources Roads 

0.0(} 

0.00 
0.00 

O.llll 0.00 0,01) 1).011 (I.I)() 1).0tl 

IJ.0n 

0.00 - - - -
tl.00 
0.01) 

0.00 O.(Xl 0.00 0.00 tl.00 0.00 
3 ,~)(l 

0.07 
'.I. I(, 

0.00 0,(l{) U.00 0.00 (),()() X.09 

0.00 0.00 0.00 0.00 0.00 3.96 
0.00 0.00 0.00 0.00 0.00 n.oo 
0.00 0.00 0.00 0.00 0.00 Cl ~7 

0.00 0.00 0.00 0.00 0.00 3.16 
0.1)() o.uo 0,01) ll.00 0.00 l<.09 
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DISTURB LAND Cmplaml )'a.stnrc 

CATEGORY CAPAIIILITY 

Prime 0.00 0.00 

Mining _!:!!_~_~_<;ap. 0.00 0.00 ----
Arca Limited Capability 0.00 0.00 

Subtotal !)•J!• ,_t,() 

Prime 1.10 0.00 

Unaffected Neg. Det. 0.00 0.00 

(Optional) High Cap. 0.00 0.00 

Limited Capability 0.00 0.00 

Subtotal 1,]i' l)J,i) 

Prime 7.26 0,00 

Support High Cap. 0.06 0.00 

Limited Capability 2.50 0.00 

Subtolal <>J;J (1,i)'.> 

Prime 8.36 0.00 

Total Neg. Oct. 0.00 0.00 

Arca lligh Cap. 0.06 0.00 

Limited Capability 2.50 0.00 

Subtotal l<J.'I.:' q,,,j 

Table 9.1 - Grand Total 
Post-mining Land Use Capability Summary 

Rc.,,m~l !.')'20l9 

\'OTE: Tiu\ wbk 11111H njlt!cr tllt' \11111/llllry of all i11dirid1111/ Pre-111i11i11R Lam/ (\e Cap11bifitr wh!e1 

POST-MINE LAND USE ACREAGE 
Fmb,1 Wildlifo- R"'i,Jm1ial Jm!us1ria]1 Umkvclt,pal 

Wiltllifo-11<:rh Wildlifc-\111111,!y w,,1,,,~1 w,tdlifo-WaH:r C1111unc:rdal 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
--··- --- ----------· 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

()J)1; '10'! ,,'f••J ').'.-'! IJ,'JII (,,{);! ,) (HJ !!(J',1 

0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0,00 0.00 0.00 0,00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 

\),<}'! 0'}11 P,!l(\ •).'.)(\ <)Jl(i '/'Yi it,\i<' i)J\(l 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 2.52 0.70 0.00 0.00 0.06 0.00 0.00 

0.00 2.15 0.33 0.00 0,00 0.28 0,05 0.00 

'•,\•(! ,, i - l.i.'l 'I,\)!) il,(,iJ ') .. ~4 •),<!~ '.).()!} 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 2.52 0.70 0,00 0.00 0.06 0.00 0.00 

0,00 2.15 0.33 0.00 0.00 0.28 0.05 0.00 

\)_,j!) 4.f>'.' i (11 \_J_1,'i, ').•)!) !i .. V (ii•;' <j_(H} 

'\'OTE: All :,crC'agl' numher,; mu~t lw n•r1orted lo fhl' tcnlh of an :1rrc (n.u) 

Dc-vc!op,:'1 Rccn,mim1 Subtotal 

Wa1<T Public Cc1ndcry 

Rc~ourccs Road> 

0.00 0.00 0.00 0.00 '1,tlil 

0.00 0.00 0.00 0.00 --~ --
0.00 0.00 0.00 0.00 

'l.'.)IJ 1'>,()i, 1).fii' )i1 1,;r,n 

0.00 0,00 0.00 0.00 , )P 

0.00 0,00 0.00 0.00 ., pi' 

0.00 0.00 0.00 0.00 "'" 0.00 0.00 0.00 0.00 u,. 

1, '"' d!!U '.'J!\/ '>,\}( LIO 

0.00 0.00 0.00 0,00 '"_2(-

0,00 0.00 0.00 0.00 i.1 

0.00 0.00 0.00 0.00 i " 

(lll(• i\.(1/) {I_/JH <)•''' !'i.')I 

0,00 0.00 0.00 0.00 is 11,. 

o.oo 0.00 0,00 0.00 {J (,> 

0.00 0.00 0.00 0.00 ? ·q 

0.00 0.00 0.00 0.00 -;;. 

tl /,i\) '.l,C\l c,n<• (,;,,, j 7.i>! 
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C 
Table 9.5.1.1 

Bond Calculation Acreages 
Revised 1/9/2019 

Land Use/Operation Acres Cost 
Prime Farmland (surface mined) $0.00 
High Capability (surface mined) ____ $0.00 --- - -- - - - -
Non-Cropland Capability (surface mined) $0.00 
Incline/Highwall Slopes (surface mined) $0.00 
Boxcut Spoil Area (surface mined) $0.00 
Water $0.00 
Support Facilities 17.01 $0.00 
Refuse Disposal Area* (above grade) $0.00 
Refuse Disposal Area (below grade) $0.00 
P laceland/U naffected $0.00 
Roads (to remain) $0.00 

Total (should equal Permitted acres) 17.01 $0.00 

*Includes slurry inside refuse area 
'.'.OTE: All acreage numbers must be reported to the tenth of an acre (u.:\.) 

(_ 
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Table 9.5.1.10 
Reinforced Concrete Structure Reclamation 

Note: All reinforced concrete structures must be located on the Bond Calculation Map 

Structure (name/ID): ..::B::.:l.=ee::.:d:.:e.:..r.=S.::ha:::f::..t .:..P.::ad=-----------------------

Structure Type Height (ft) Length (ft) Width (ft) 
Concrete Floor 

Cost 
Thickness (in.) 

Pads 82 29.7 48 $0.00 
Footings $0.00 
Concrete Structures $0.00 

Structure (name/ID): Borehole B Pad .c:...cc.:._ ________________________ _ 

. 

Structure Type Height (ft) Length (ft) Width (ft) 
Concrete Floor 

Cost 
Thickness (in.) 

Pads IO IO 12 $0.00 - -- -~---- ------ -----~-------- ~-- -·· -----

Footings $0.00 
Concrete Structures $0.00 

Structure (name/ID): .=B:..;occr_eh--'o'-'Ie---"C-"P'-'a-'-d _____________________ _ 

Structure Type Height (ft) Length (ft) Width (ft) 
Concrete Floor 

Cost 
Thickness (in.) 

Pads 10 10 12 $0.00 
Footings $0.00 
Concrete Structures $0.00 

Structure (name/ID): -=Bcco-=.re_h..;o..;.le_Dc,__cPc...a..:.d _____________________ _ 

. 

Structure Type Height (ft) Length (ft) Width (ft) 
Concrete Floor 

Cost 
Thickness (in.) 

Pads 10 10 12 $0.00 
Footings $0.00 
Concrete Structures $0.00 

Structure (name/ID): ..::B:.:o::..re:::.:h:.:o::.le=-E=-=P-=a=d _____________________ _ 

Structure Type Height (ft) Length (ft) Width (ft) 
Concrete Floor 

Cost 
Thickness (in.) 

Pads 10 10 12 $0.00 
Footings $0.00 
Concrete Structures $0.00 
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Table 9.5.1.10 
Reinforced Concrete Structure Reclamation 

Note: All reinforced concrete structures must be located on the Bond Calculation Map 

Structure (name/ID): ..::B:..::o::.re:..:h:..:o::.le:....F:....:.:.P..::ad-=------------------------

Structure Type Height (ft) Length (ft) Width (ft) 
Concrete Floor 

Cost 
Thickness (in.) 

. 

Pads 10 10 12 $0.00 
Footings $0.00 
Concrete Structures $0.00 

Structure (name/ID): .:B:..:o:.:r.:::eh::.:o:.:le.::....::G:...:P:...:a:.:d:...._ ____________________ _ 

Structure Type Height (ft) Length (ft) Width (ft) 
Concrete Floor 

Cost Thickness (in.) 
. 

Pads 10 10 12 $0.00 ---··---- -----------~ -· ... -- ---------- ---~- --·------- ~ -- ------·~----- -· -~ 
Footings $0.00 
Concrete Structures $0.00 

Structure (name/ID): .:T:.:r.::an=s::.fo::.:rm=e::.r::.P..::a.::d ____________________ _ 

Structure Type Height (ft) Length (ft) Width (ft) 
Concrete Floor 

Cost 
Thickness (in.) 

. 

Pads 10 8 12 $0.00 
Footings $0.00 
Concrete Structures $0.00 

. Silos / Thickeners 
. 

Type Height (ft) 
Outside Wall Concrete Floor 

Cost .. 
Diameter (ft) Thickness (ft) Thickness (in.) 

$0.00 
... --- -- -- ----- --- - - --- -- ------ - -------- --- ---- ------ -- ·- ------ - -- --- ----- -

$0.00 
$0.00 
$0.00 
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Table 9.5.1.11 
Pavement / Gravel Area Reclamation 

Note: All pavement/gravel areas must be located on the Bond Calculation Map 

Name/ID: Bleeder Shaft Site/Work Yard 

Type: (Concrete/Asphalt/Gravel) Thickness (in) Length (ft) Width (ft) Cost 

Gravel 12 315 373 $0.00 

Name/ID: -----------------------

Type: (Concrete/Asphalt/Gravel) Thickness (in) Length (ft) Width (ft) Cost 

Gravel $0.00 

Name/ID: ______________________ _ 

Type: (Concrete/Asphalt/Gravel) Thickness (in) Length (ft) Width (ft) Cost 

$0.00 

Name/ID: -----------------------

Type: (Concrete/Asphalt/Gravel) Thickness (in) Length (ft) \Vidth (ft) Cost 

$0.00 

Name/ID: -----------------------

Type: (Concrete/Asphalt/Gravel) Thickness ( in) Length (ft) Width (ft) Cost 

$0.00 

Name/ID: -----------------------
Type: (Concrete/Asphalt/Gravel) Thickness (in) Length (ft) \Vidth (ft) Cost 

$0.00 

Name/ID: -----------------------

Type: (Concrete/Asphalt/Gravel) Thickness (in) Length (ft) Width (ft) Cost 

$0.00 

Name/ID: -----------------------
TOTAL COST: $0.00 
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( 
"uantitv 

I 
I 
I 
I 
I 
I 

---- -- -- -- - .. 

-- -- ------- ----

Table 9.5.1.12 
Borehole/Monitoring Well Backfilling 

Name/ID T=e Radius{inches\ 
Borehole B - Dist#4-l Turbine Turbine 8 
Borehole C - Dist#4-2Service Service Borehole 4.3125 
Borehole D - Dist#4-3Service Service Borehole 6.375 
Borehole E - Dist#4-4Service Service Borehole 6.375 
Borehole F - Dist#4-5Service Service Borehole 6.375 
Borehole G - Dist#4-6Service Service Borehole 12 

----~· ----- - ----- - ---- ·---·-- ----- - - ·- - --------- . ··~ 

... . -- - -- . ·--- -- ---- - - ·- - -- - . -- . ·-

Denth (feet\ 
500 
500 
500 
500 
500 
500 

~ ------------

- --- -- - -----

TOTAL COST: $0.00 
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Table 9.5.1.13 
Shaft I Slope Backfilling 

Shaft Name/ID: District#4BleederShaft 

Is MSHA acceptable fill available on site? Yes [K:] No □ 
Depth of removal of concrete below grade: 5 feet 
Depth of shaft/slope: 500 feet 
If round: Diameter: 16.5 feet 
If rectangular, provide Length: feet Width: feet 

COST: $0.00 

Shaft Name/ID: 

Is MSHA acceptable fill available on site? Yes □ No □ 
Depth of removal of concrete below grade: feet 
Depth of shaft/slope: feet 
If round: Diameter: feet 
If rectangular, provide Length: feet Width: feet 

COST: $0.00 

Shaft Name/ID: 

Is MSHA acceptable fill available on site? Yes □ No □ 
Depth of removal of concrete below grade: feet 
Depth of shaft/slope: feet 
If round: Diameter: feet 
If rectangular, provide Length: feet Width: feet 

COST: $0.00 

Slope Name/ID: 

Is MSHA acceptable fill available on site? Yes □ No □ 
l\:t\.:c-ntagc- ( 0 o) slopt..' % 
Di~t,mcc- from Surfo1...'L' w -1th.' pf Sc-al feet 
If round: Di<.ll1h;'kf'. feet 
If rectangular, provide I ki~ht feet Width: feet 

( COST: $0.00 
.. 
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PART 10: Revegetation (Excluding Cropland and Streams) 

10.1 Revegetation of Drainage Control Ditches. Describe plans for revegetation of ditches associated with 
construction of roads, conveyer systems, rail systems, and associated with controlling overland flow drainage. For 
responses that are identical to other parts, Hsee response to question number X" is acceptable. The following 

infonnation is required: [1780.18(b)(5)/1784.13(b)(5; 1816.43/1817.43; 1816.45/1817.45; 1816.111/1817.111; 
1816.114/1817.114] 

10.1.1 Describe the methods for the use of temporary seeding/mulching to control erosion, discuss the 
species, seeding rate by species per acre, and mulching methods and type of mulch. 
[1816.lll(c)/1817.11 l(c); 1816.114/0817.114; 1780.18(b )(5)/1784.13(b)(5)] 

NIA 
10.1.2 Describe the timing and methods proposed to transition from the temporary vegetation to the semi
permanent or permanent vegetative cover. [1816.lll(c)/1817.lll(c)J 

NIA 

10.1.3 Provide a semi-permanent or permanent grass and forbs species list that is diverse, native, capable 
of controlling erosion, and capable of self-regeneration. If non-native species are proposed, provide 

adequate justification that the species are desirable, necessary to achieve the approved post-mining land 
use, and are required to control erosion. [1816.111 (a) and (b)/1817.111 (a) and (b); 
1816.111( c)/1817.111( c)] 

NIA 

10.1.4 Describe seeding rate by species per acre, methods of planting and seeding, mulching and fertilizer 
plan and rates for the semi-pennanent or permanent grass and forbs list. [1780.18(b )(5)/1784.13(b)(5)] 

NIA 

10.2 Revegetation of Faces of Embankments. Describe plans for revegetation of faces of embankments of 
sediment ponds and other water structures. For responses that are identical to other parts, "see response to question 
number X" is acceptable. The following information is required: [1780.18(b)(5)/1784.13(b)(5); 1816.46(b)(l) and 
(4)/1817.46(b )(1) and (4); 1816.49(a)(8)/1817.49(a)(8); 1816.111/1817.111] 

10.2.1 Describe the methods for the use of temporary seeding/mulching to control erosion, discuss the 
species, seeding rate by species per acre, and mulching methods and type of mulch. 

[1816.111( c)/1817.111( c); 1816.114/0817.114; 1780.18(b)(5)/1784.13(b )(5)] 

I NIA-No embankment sediment ponds are proposed by this !BR 

10.2.2 Describe the timing and methods proposed to transition from the temporary vegetation to the semi
permanent or pennanent vegetative cover. [1816.lll(c)/1817.lll(c)] 

NIA 

10.2.3 Provide a semi-permanent or permanent grass and forbs species list that is diverse, native, capable 
of controlling erosion, and capable of self-regeneration. If non-native species are proposed, provide 
adequate justification that the species are desirable, necessary to achieve the approved post-mining land 

llPage Part 10 
Ctt1ted Jtl)/1 
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use, and are required to control erosion. [1816.111 (a) and (b)/1817.111 (a) and (b); 
1816.lll(c)/1817.111( c)] 

NIA 

10.2.4 Describe seeding rate by species per acre, methods of planting and seeding, mulching and fertilizer 
plan and rates for the semi-pennanent or permanent grass and forbs list. [1780.18(b)(S)/1784.13(b)(S)] 

NIA 

10.3 Revegetation of Soil Stockpiles. Describe plans for revegetation of subsoil and topsoil stockpiles. For 
responses that are identical to other parts, "see response to question number X" is acceptable. The following 
information is required: [1780.18(b)(S)/1784.13(b)(S; 1816.22(c)(2)(C)/1817.22(c)(2)(C); 1816.111/1817.111] 

10.3.1 Describe the methods for the use of temporary seeding/mulching to control erosion, discuss the 
species, seeding rate by species per acre, and mulching methods and type of mulch. 

[1816.lll(c)/1817.lll(c); 1816.114/1817.114; 1780.18(b)(S)/1784.13(b )(5)] 

Spring Oats(Spring Seeding) 50 lbs./acre and Winter Wheat (Fall Seeding) 40 lbs./acre are 
proposed as temporary cover crop, Ryegrass (annual) 20.0 lbs./acre, Gennan Millet 20.0 
lbs./acre, (Fall Planting), Ryegrass (perennial) 20.0 lbs./acre, 1.5 tons mulch/acre straw 
broadcast. 

10.3.2 Describe the timing and methods proposed to transition from the temporary vegetation to the semi
permanent vegetative cover. [1816.lll(c)/1817.lll(c)] 

I Pennanent vegetation will be planted during final reclamation. 

10.3.3 Provide a semi-permanent grass and forbs species list that is capable of controlling erosion and 

capable of self-regeneration. If non-native species are proposed, provide adequate justification that the 
species are desirable and necessary to control erosion. [1816.111 (a) and (b)/1817.111 (a) and (b); 
1816.111( c)/1817.111( c)] 

See 10.3.1 

10.3.4 Describe seeding rate by species per acre, methods of planting and seeding, mulching and fertilizer 
plan and rates for the semi-pennanent grass and forbs list. [1780.18(b)(S)/1784.13(b)(S)] 

See 10.3.1. 

10.4 Revegetation of Refuse Disposal Facilities. Describe plans for revegetation of refuse disposal facilities. The 

revegetation plan must conform to the standards of success outlined in the regulations and adhere to the Illinois 
Noxious Weed Law. For responses that are identical to other parts, "see response to question number X" is 
acceptable. The following information is required: [1780.18(b)(S)/1784.13(b)(5); 
1816.22( c)(2)(C)/1817.22( c)(2)(C); 1816.111/1817.111] 

10.4.1 Provide the proposed post-mining land use designation for refuse disposal facilities and a 
justification for the necessity of that land use. [l 780.23(b)/l 784.15(b)] 

10.4.2 Describe proposed soil preparation and a soil testing plan related to reclamation and re-vegetation 
procedures. [1780.18(b )(S)(G)/1784.13(b )(S)(G)] 
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10.4.3 Describe the methods for the use of temporary seeding/mulching to control erosion, discuss the 
species, seeding rate by species per acre, and mulching methods and type of mulch. 
[1816.lll(c)/1817.1 ll(c); 1816.114/0817.114] 

10.4.4 Describe the timing and methods proposed to transition from the temporary vegetation to the 
permanent vegetative cover. [1816.lll(c)/1817.lll(c)] 

10.4.5 Provide a permanent grass and forbs species list that is diverse, native, capable of controlling 
erosion, and capable of self-regeneration. If non-native species are proposed to achieve the post-mining 
land use, provide adequate justification that the species are desirable, necessary to achieve the approved 
post-mining land use, and are required to control erosion. Specify if the proposed seed mix contains 
different species for the slopes and the top of the structure. Describe seeding rate by species per acre, 
methods of planting and seeding, mulching and fertilizer plan and rates. [1780.18(b)(5)/1784.13(b)(5); 
1816.lll(a) and (b)/1817.lll(a) and (b); 1816.lll(a)(2)/1817.lll(a)(2); 1816.97(g)/1817.97(g)] 

10.4.6 Describe a periodic measurement plan of the vegetation that will be used to identify if remedial 
actions are necessary to achieve the approved species and/ or post-mining land use vegetation success 
standards during the applicable period of liability. Information provided shall also describe a remedial 
action plan to achieve the approved vegetative species, invasive species management, or post-Mining Land 
Use success. Remedial actions may include but are not limited to mowing, burning, undesirable invasive 
species control, irrigation and pest and disease control. [1816.116(b)(l)/1817.116(b)(l); 1816.lll(a) and 
(b)/1817.lll(a) and (b)] 

10.5 Pasture Reclamation Plan. Describe plans for reclamation and revegetation of Pasture. The revegetation 
plan must conform to the standards of success outlined in the regulations and adhere to the Illinois Noxious Weed 
Law. For responses that are identical to other parts, "see response to question number X" is acceptable. The 
following information is required: [1780.18(b)(5)/1784.13(b)(5); 1816.111/1817.111; 1816.116/1817.116] 

10.5.1 Describe proposed soil preparation and a soil testing plan related to reclamation and re-vegetation 
procedures. [1780.18(b )(5)(G)/l 784.13(b )(S)(G)] 

10.5.2 Describe the methods for the use of temporary seeding/mulching to control erosion, discuss the 
species, seeding rate by species per acre, and mulching methods and type of mulch. 
[1816.lll(c)/1817.11 l(c); 1816.114/0817.114] 

10.5.3 Describe the timing and methods proposed to transition from the temporary vegetation to the 
permanent vegetative cover. [1816.lll(c)/1817.lll(c)] 
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10.5.4 Provide a permanent pasture grass species list, describe seeding rate by species per acre, methods of 
planting and seeding, mulching and fertilizer plan and rates. [1780.13(b)(5)/1784.18(b)(5)] 

10.5.5 Describe a periodic measurement plan of the vegetation that will be used to identify if remedial 
actions are necessary to achieve the approved species and / or post-mining land use vegetation success 
standards during the applicable period of liability. Information provided shall also describe a remedial 
action plan to achieve the approved vegetative species, invasive species management, or post-Mining Land 
Use success. Remedial actions may include but are not limited to mowing, burning, undesirable invasive 
species control, irrigation and pest and disease control. [1816.116(b)(l)/1817.116(b)(l); 1816.lll(a) and 
(b)/1817.lll(a) and (b)] 

10.6 Fish and Wildlife-Herbaceous Reclamation Plan. Describe plans for reclamation and revegetation of 
Wildlife Herbaceous areas. The revegetation plan must conform to the standards of success outlined in the 

regulations and adhere to the Illinois Noxious Weed Law. For responses that are identical to other parts, "see 
response to question number X" is acceptable. The following information is required: 
[1780.18(b)(5)/l 784.13(b)(5); 1816.111/1817.111; 1816.97/1817.97; 1816.116/1817.116; 1816.117/1817.117] 

10.6.1 Describe proposed soil preparation and a soil testing plan related to reclamation and revegetation 
procedures. [l 780.18(b)(S)(G)/l 784.13(b )(S)(G)] 

I Topsoil will be redistributed evenly across the site. 

10.6.2 Describe the methods for the use of temporary seeding/mulching to control erosion, discuss the 
species, seeding rate by species per acre, and mulching methods and type of mulch. 
[1816.111( c)/1817.11 l(c); 1816.114/0817.114] 

Spring Oats(Spring Seeding) 50 lbs./acre and Winter Wheat (Fall Seeding) 40 lbs./acre are 
proposed as temporary cover crop, Redtop 10 lbs./acre, Perennial Ryegrass 5 lbs./acre, Orchard 
Grass 10 lbs.I acre, White Dutch Clover 5 lbs./acre, Red Clover 8 lbs.I acre, Partridge Pea 1 
lb./acre. and 1.5 tons/acre of straw mulch broadcast. 

10.6.3 Describe the timing and methods proposed to transition from the temporary vegetation to the 
permanent vegetative cover. [1816.lll(c)/1817.lll(c)J 

I Planted during final reclamation. 

10.6.4 Provide a permanent grass and forbs species list that is diverse, native, capable of controlling 
erosion, and capable of self-regeneration. If non-native species are proposed to achieve the post-mining 

land use, provide adequate justification that the species are desirable, necessary to achieve the approved 
post-mining land use, and are required to control erosion. Describe seeding rate by species per acre, 
methods of planting and seeding, mulching and fertilizer plan and rates. [1780.18(b)(5)/1784.13(b)(5); 
1816.lll(a) and (b)/1817.lll(a) and (b); 1816.lll(a)(2)/1817.lll(a)(2); 1816.97(g)/1817.97(g)] 

See 10.6.2 

10.6.5 Describe a periodic measurement plan of the vegetation that will be used to identify ifremedial 
actions are necessary to achieve the approved species and/ or post-mining land use vegetation success 
standards during the applicable period ofliability. Information provided shall also describe a remedial 
action plan to achieve the approved vegetative species, invasive species management, or post-mining land 
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use success. Remedial actions may include but are not limited to mowing, burning, undesirable invasive 
species control, irrigation and pest and disease control. [1816.116(b)(l)/1817.116(b)(l); 1816.lll(a) and 
(b)/1817.lll(a) and (b)] 

Areas will be inspected routinely until 70% unifonned vegetative cover has been obtained over 
the disturbed area. 

10.7 Fish and Wildlife-Woody Reclamation Plan. Describe plans for reclamation and revegetation of Wildlife 
Woody areas. The revegetation plan must conform to the standards of success outlined in the regulations and adhere 
to the Illinois Noxious Weed Law. If a bat Protection and Enhancement Plan (PEP) is part of the application, the 
applicant shall ensure consistency between this part and the bat PEP. For responses that are identical to other patts, 
"see response to question number X" is acceptable. The following infonnation is required: 
[1780.18(b)(S)/1784.13(b)(5; 1816.111/1817.111; 1816.97/1817.97; 1816.116/1817.116; 1816.117/1817.117; OSM 
Directives TSR-16 Directive 931] 

10.7.1 Describe proposed soil preparation and a soil testing plan related to reclamation and revegetation 
procedures. [ 1780.18(b )(S)(G)/1784.13(b )(S)(G)] 

10.7.2 Describe the methods for the use of temporary seeding/mulching to control erosion, discuss the 
species, seeding rate by species per acre, and mulching methods and type of mulch. 
[1816.lll(c)/1817.lll(c); 1816.114/0817.114] 

Redtop 10 lbs/acre, Partridge Pea 5 lbs/acre, Orchard Grass 10 lbs/acre, Indian Grass 2 lbs/acre, 
Spring Oats (Spring Seeding) 50 lbs/acre, Winter Wheat (Fall Seeding), 40 lbs/acre Mulch 
(Straw or Mixed Hav) 2 tons/acre Broadcast 

10.7.3 Describe the timing and methods proposed to transition from the temporary vegetation to the 
permanent vegetative cover. [1816.lll(c)/1817.lll(c)] 

I Tree will be planted after water line is no longer needed. 

10.7.4 Provide a pennanent herbaceous ground cover species list and a woody species list that is diverse, 
native, capable of controlling erosion, capable of self-regeneration, and that has growth habits compatible 
with woody species success. If non-native species are proposed to achieve the post-mining land use, 
provide adequate justification that the species are desirable, necessary to achieve the approved post-mining 
land use, and are required to control erosion. Describe seeding rate by species per acre, methods of planting 
and seeding, mulching and fertilizer plan and rates. [l 780.18(b)(S)/1784.13(b)(5); 1816.lll(a) and 
(b)/1817.lll(a) and (b); 1816.lll(a)(2)/1817.lll(a)(2); 1816.97(g)/1817.97(g); Operator Memorandum 
No. 2017-02] 

Acer. saccharinum Suger Maple, Carya cordiformis Bitternut Hickory, Carya glabra Pignut 
Hickory, Carya laciniosa Shellbark Hickory, Carya ovate Shagbark Hickory, Carya. tomentosa 
Mockemut Hickory, Fraximus americana White Ash, Fraximus pennsylvania Green Ash, 
Oxydendron arboreum Sourwood, Pin us echinata Shortleaf Pine, Populus detloides Cottonwood, 
Quercus. alba White Oak, Quercus coccinea Scarlet Oak, Quercus falcate Southern Red Oak, 
Quercus imbricaria Shingle Oak, Quercus prinus Chestnut Oak, Quercus rubra Northern Red 
Oak, Quercus stellata Post Oak, Quercus velutina Black Oak, Sassafras albidum Sassafras, 
Ulmus americana American Elm, Ulmus rubra Slippery Elm, Cercis Canadensis Redbud, 
Robinia nseudoacacia Black Locust, Camus florida Flowering: Dogwood, Diosnvros virginiana 
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I Persimmon, Marus rubra Red Mulberry, Prunus serotina Wild Black Cherry 

10.7.5 Describe a periodic measurement plan of the vegetation that will be used to identify if remedial 
actions are necessary to achieve the approved species and/ or post-mining land use vegetation success 
standards during the applicable period ofliability. Refer to Operator Memorandum No. 2017-02 for 
additional information regarding tree and shrub planting maintenance. Information provided shall also 
describe a remedial action plan to achieve the approved vegetative species, invasive species management, 
or post-mining land use success. Remedial actions may include but are not limited to mowing, burning, 
undesirable invasive species control, irrigation and pest and disease control. 
[1816.116(b)(l)/1817.116(b)(l); 1816.lll(a) and (b)/1817.lll(a) and (b)] 

During final reclamation, an attempted will be made to remove all invasive species through the 
use of cutting and herbicides. Vegetation will be routinely monitored after final planting to 
ensure the annroved ve~etative snecies are nresent. 

10.8 Fish and Wildlife-Wetland Reclamation Plan. Describe plans for reclamation and revegetation of Wildlife 
Wetland areas. The revegetation plan must conform to the standards of success outlined in the regulations and 
adhere lo the Illinois Noxious Weed Law. The following information is required: [1701.5; 1816.111/1817.111; 
1816.97/1817.97; 1816.116/1817.116; 1816.117/1817.117; 1816.102(h)/1817.102(h); OSM Directives System 
TSR-14 Directive 828] 

10.8.1 Is the wetland a managed, engineered area that functions as part ofa drainage control plan, a 
sediment control plan, or is not a fully incised wetland? 

0 YES □ NO 

IfNO, complete Part 10.8.2, IfYES, the following information is required: 

10.8.1.1 Describe how the soil type(s) in the proposed wetland area will support 
hydrophytic vegetation. If hydric soils are not present, describe how the area will 
function as a wetland without this wetland parameter. [1701.5 Appendix A] 

10.8.1.2 Discuss the potential for the area to be inundated or saturated by surface or 
groundwater at a frequency to support hydrophytic vegetation on at least 30% of the 
surface acres of the wetland. [1701.5 Appendix A] 

10.8.1.3 Provide a permanent wetland vegetation species list that is compatible with the 
Corp of Engineers Wetland Delineation Manual as described in the regulations. The 
species list must also be diverse, capable of controlling erosion, and capable of self
regeneration. If non-native species are proposed to achieve the post-mining land use, 
provide adequate justification that the species are desirable, necessary to achieve the 
approved post-mining land use, and are required to control erosion. 
[1816.116(a)(5)(A)/1817.116(a)(5)(A); 1816.111 (a) and (b)/1817.111 (a) and (b); 
1816.97(g)/1817.97(g)] 

10.8.1.4 Provide a description of how the requirements for permanent impoundments 
will be met. [1816.49(b)/1817.49(b)] 
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10.8.2 Is the wetland a depression created by removal of soil for the purposes of a borrow area or 
enhancement of wildlife habitat and not an engineered portion of a drainage control plan or 
sediment control plan? 

□ YES □ NO 

If YES, the following information is required: 

10.8.2.1 Describe how the soil type(s) in the proposed will support hydrophytic 
vegetation. Ifhydric soils are not present, describe how the area will function as a 
wetland without this wetland parameter. [1701.5 Appendix A] 

10.8.2.2 Discuss the potential for the area to be inundated or saturated by surface or 
groundwater at a frequency to support hydrophytic vegetation on at least 30% of the 
surface acres of the wetland. [1701.5 Appendix A] 

10.8.2.3 Provide a permanent wetland vegetation species list that is compatible with the 
Corp of Engineers Wetland Delineation Manual as described in the regulations. The 
species list must also be diverse, capable of controlling erosion, and capable of self
regeneration. Adequate justification that the species are desirable, necessary to achieve 
the approved post-mining land use, and are required to control erosion. 
[1816.116(a)(5)(A)/1817.116(a)(5)(A); 1816.111 (a) and (b)/1817.111 (a) and (b); 
1816.97(g)/1817.97(g)] 

10.9 Fish and Wildlife-Water and/or Developed Water Resources Reclamation Plan. Describe plans for 
reclamation and revegetation of Wildlife Water and/or Developed Water Resources areas. The revegetation plan 
must conform to the standards of success outlined in the regulations and adhere to the Illinois Noxious Weed Law. 
The following information is required: [1816.49(b)/1817.49(b); 1816.56/1817.56; 1816.97/1817.97] 

10.9.1 For Developed Water Resources, provide a description of the future quality of the impounded water 
including the following: assurance that it will meet water quality standards, it will not degrade the quality 
of the receiving water, and it will not diminish the quality/quantity of water utilized by adjacent land 
owners. [1816.49(b )/1817.49(b )] 

10.9.2 For Fish and Wildlife - Water, discuss how the area will support and enhance fish and wildlife 
habitat, describe the future water quality, and describe how the water level will be capable of supporting the 
intended use. [1816.49(b)/1817.49(b); 1816.97/1817.97] 

10.10 Forest Reclamation Plan. Describe plans for reclamation and revegetation of Forest areas. The 
revegetation plan must conform to the standards of success outlined in the regulations and adhere to the Illinois 
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Noxious Weed Law. Ifa bat Protection and Enhancement Plan (PEP) is part of the application, the applicant shall 

ensure consistency between this part and the bat PEP. For responses that are identical to other parts, "see response 

to question number X" is acceptable. The following information is required: [1816.111/1817.111; 
1816.97/1817.97; 1816.116/1817.116; 1816.117/1817.117; OSM Directives TSR-16 D irective 931 ) 

10.10.1 Describe proposed soi l preparation and a soi l testing plan related to reclamation and revegetation 

procedures. [1780.18(b)(S)(G)/l 784.13(b)(S)(G)) 

10.10.2 Describe the methods for the use of temporary seeding/mulch ing to control erosion, discuss the 

species, seeding rate by species per acre, and mulching methods and type of mulch. 

[1816.111( c)/1817.lll(c); 1816.114/1817.114] 

10.10.3 Describe the timing and methods proposed to transition from the temporary herbaceous cover 

vegetation to the permanent vegetative cover. [1816.lll(c)/1817.lll(c)] 

10.10.4 Provide a permanent herbaceous ground cover species list and a woody species list that is diverse, 

native, capable of controlling erosion, capable of self-regeneration, and that has growth habits compatib le 

with woody species success. If non-native species are proposed to achieve the post-mining land use, 

provide adequate justification that the species are desirable, necessary to achieve the approved post-mining 

land use, and are required to control erosion. Describe seeding rate by species per acre, methods of 
planting and seeding, mulching and fertilizer plan and rates. [1780.18(b)(S)/l 784.13(b)(S); 1816.lll(a) 
and (b)/1817.lll(a) and (b); 1816.lll(a)(2)/1817.lll(a)(2); 1816.97(g)/1817.97(g); Operator 

Memorandum No. 2017-02] 

10.10.5 Describe a periodic measurement plan of the vegetation that will be used to identify if remedial 

actions are necessary to achieve the approved species and / or post-mining land use vegetation success 

standards during the applicable period of liability. Refer to Operator Memorandum No. 201 7-02 for 

additional information regarding tree and shrub planting maintenance. Information provided shal l also 

describe a remedial action plan to achieve the approved vegetative species, invasive species management, 

or post-mining land use success. Remedial actions may include but are not limited to mowing, burning, 

undesirable invasive species control, irrigation and pest and disease control. 

[1816.116(b)(l)/1817.116(b)(l); 1816.lll(a) and (b)/1817.lll(a) and (b)] 

10.11 Industrial/Commercial Reclamation Plan. Describe plans for reclamation and revegetat ion of 

Industrial/Commercial areas. The revegetation plan must conform to the standards of success outl ined in the 

regulations and adhere to the Illinois Noxious Weed Law. For responses that are identical to other parts, "see 

response to question number X" is acceptable. The following information is required: [1816.111/1817.111; 
1816.97/1817.97; 1816.116/1817.116; 1816.117/1817.117] 

10.11.1 Describe plans for utilization of the area for Industrial or Commercial purposes at the time of bond 
release. 

I The existing rail will continue to operate as it did prior to IBR construction. 
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10.11.2 Provide a ground cover species list and a woody species list, if applicable that is diverse, native, 
capable of controlling erosion, and capable of self-regeneration. If non-native species are proposed to 
achieve the post-mining land use, provide adequate justification that the species are desirable, necessary to 
achieve the approved post-mining land use, and are required to control erosion. (1816.111 (a) and 
(b)/1817.111 (a) and (b); 1816.97(i)/1817.97(i)] 

Seeding around vegetated area will comply with the Fish and Wildlife - Herbaceous 
re uirements above in Part 10.6 

10.12 Recreation Reclamation Plan. Describe plans for reclamation and revegetation of Recreation areas. The 
revegetation plan must conform to the standards of success outlined in the regulations and adhere to the Illinois 
Noxious Weed Law. For responses that are identical to other parts, "see response to question number X" is 
acceptable. The following information is required: [1816.111/1817.111; 1816.97/1817.97; 1816.116/1817.116; 
1816.117/1817.117] 

10.12.1 Describe plans for utilization of the area for recreational purposes at the time of bond 
release. 

NIA 

10.12.2 Provide a ground cover species list and a woody species list, if applicable that is diverse, 
native, capable of controlling erosion, and capable of self-regeneration. If non-native species are 
proposed to achieve the post-mining land use, provide adequate justification that the species are 
desirable, necessa1y to achieve the approved post-mining land use, and are required to control 
erosion (1816.111 (a) and (b)/1817.111 (a) and (b); 1816.97(i)/1817.97(i)] 

NIA 

10.13 Habitat Diversification in Cropland. Describe plans to intersperse crop fields with trees, hedges, 
conservation drainage ways, or fence rows that will break up crop monocultures and diversify habitat, where 
appropriate and compatible with crop management and wildlife management practices. [1816.97(h)/1817.97(h); 
1816.111/1817.111] 
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PART 12: Shaft, Slope and Miscellaneous Borehole Construction 

12.1 Shafts and/or Slopes. 

12.1.1 For the shafts and/or slopes being proposed, describe the measures to be implemented to minimize 
disturbance to the prevailing hydrologic balance and to ensure the safety of people, livestock, fish and 
wildlife, and machinery in the permit area and adjacent area. [1816.13/1817.13] 

The 16.5 feet concrete finished shaft will have all necessary fencing require to comply with 

1816.13/!817.13. The shafts will be fully grouted into place to protect prevailing hydrologic 
balance. 

12.1.2 For each shaft and/or slope, provide a drawing showing those features which are relevant to 
protecting the hydrologic balance. The drawing shall include: 

The physical dimensions of excavations and entry lining material; 
The type of entry lining material; 
The measures which will be used to seal the annulus between the entry lining and adjacent rock; 
Water rings and conductor pipes; 
Elevation of land surface, coal seam, and any other mine workings penetrated by the structure; and 
Provide the latitude and longitude (in decimal degrees) for each shaft and/or slope. 

Provide reference to each drawing below. 

A raise bore shaft construction of a 16.5 feet diameter finished cement with water collection 

rings as required (Typical location for the water ring in a raise bore shaft in the bottom 40 feet). 

Concrete collar will be excavated and keyed into bedrock to ensure not surface water is 

intermixed with ground water. Surface Elevation is approximately 42 I and the bottom of the 

shaft will be the Herrin #6 at 500 feet deep. (Lat 37.8623, Long 88.7338). The top of the Illinois 
#6 coal is at approximately elevation -79.(District#4BleederShaft) 

12.1.3 Will the Applicant be conducting any surface blasting activities incidental to underground mining, 
including, but not limited to, initial rounds of slopes and/or shafts that are within 50 vertical feet of the 
original ground surface? [1817.61(a)] 

0 YES jg]NO 

IfYES, complete the appropriate items in Part 11: Blasting. 

12.2 Miscellaneous Boreholes. 

12.2.1 For each borehole or group of boreholes being proposed, describe the measures to be implemented 
lo minimize disturbance to the prevailing hydrologic balance and ensure the safety of people, livestock, fish 
and wildlife, and machinery in the permit area and adjacent area. [1816.13/1817.13] 

Six (6) holes will be drilled. Each hole will be fully cased with steel pipe and fully 

grouted in place. All open will be covered with a perforated metal cap to prevent access 
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to the mine workings by people, livestock, fish and wildlife, and machinery. The surface 

casing will be high enough above ground to prevent drainage from entering hole and to 

keep acid or other toxic drainage from ente1ing ground water or surface water. The 

boreholes will be permanently sealed within 60 days of when the borehole becomes 

inactive. Each hole drilled will be plugged during reclamation by filling with neat 

cement to the top and the casing will be cut off at least five feet below grade. 

12.2.2 For each borehole or group of boreholes which will be constructed in a similar manner, provide a 
borehole log with the following: [Operator Memorandum 2017-01 J 

The depth (or depth range) and diameter of each drill hole; 
The depth (or depth range) and diameter of each casing string, type and thickness of casing 
material in each string, and spacing of collars and any centralizers; 
Intervals to be cemented, grouted, or otherwise sealed and the method of placement; 
Any geophysical logging which is proposed; 
The names and numbers of boreholes to which the sketch applies; and 
Provide the latitude and longitude (in decimal degrees) for each borehole. 

Provide reference to each borehole log below. 

I - 16" diameter ¼" Steel cased fully grouted hole approximately -500 feet deep, No 
geophysical logging proposed at~ LAT: ~37.8619° LON: ~88.7339° (Borehole B - Dist#4-
!Turbine) 

l - 8 5/8" diameter ¼" Steel cased fully grouted hole approximately ~500 feet deep, No 
geophysical logging proposed at - LAT: ~37.8627° LON: ~88.7341 ° (Borehole C - Dist#4-
2Service) 

l - 12 3/4" diameter¼" Steel cased fully grouted holes approximately ~500 feet deep, No 
geophysical logging proposed at - LAT: ~37.8627° LON: ~88.7341° (Borehole D - Dist#4-
3Service) 

l - 12 3/4" diameter ¼" Steel cased fully grouted holes approximately -500 feet deep, No 
geophysical logging proposed at~ LAT: ~37.8627° LON: ~88.7340° (Borehole E - Dist#4-
4Service) 

I - 12 3/4" diameter ¼" Steel cased fully grouted holes approximately ~500 feet deep, No 
geophysical logging proposed at~ LAT: ~37.8627° LON: ~88.7340° (Borehole F - Dist#4-
5Service) 

I - 24" diameter ¼" Steel cased fully grouted hole approximately -500 feet deep, No 
geophysical logging proposed at~ LAT: ~37.8627° LON: ~88.7339° (Borehole G- Dist#4-
6Service) 

The boreholes will be permanently sealed within 60 days of when the borehole becomes 

inactive. Each hole drilled will be plugged during reclamation by filling with neat 
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cement to the top and the casing will be cut off at least five feet below grade. 
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STATE OF ILLINOIS 

ENVIRONMENTAL PROTECTION AGENCY 

Subject: Williamson Energy, LLC - Pond Creek Mine No. I 

Data: Log No. 9082-19 

Reviewed by: I. Ward Date: 06/10/19 

Log No. 9082-19 ⇒IBR No. 78 to OMM Permit No. 375. 

------------------------ --------------------·---

Log No. 9082-19 

• IBR to OMM Permit No. 375 requests the addition of 1.0 acre. 
• IBR area is located in Section 13, Township 8 South, Range 3 East, 

Williamson County. 
• IBR is for a buried four-inch waterline to be installed. 
• Runoff from the area approved herein will be controlled by silt fence, mulching, 

seeding, vegetation, rock check dams, erosion control blankets, etc. 

* Action: Reference Log Nos. 9082-19 in CA as additional permit acreage. 
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I LLlNOIS 

Illinois Depa1tment of 
Natura) Resources 
One Natural Resources Way Springfield. Illinois 62702-1271 

NATURAL www.dnr.illinois.gov 
RESOURCES 

Mr. Carson Pollastro 
Williamson Energy, LLC 
P.O. Box 99 
Jolmston City, IL 62951 

Re: Pennit No. 375 
Insignificant Revision No. 55 
ncidental Boundary Revision No. 78 

Dear Mr. Pollastro: 

December 22, 2017 

Bruce Rauner. Govemor 

\Vayne A. Rosenthal. Director 

IL Enviro::n,;.da, P,o/,:etion Agwliy 
MAM:!Otll/ REGICJf'#l.L Ofl,.tCE 

The appropriate Department teclmical staff has reviewed the proposed change dated October 30, 
2017, and the supplemental infonnation dated December 11, 2017, submitted by the pennittee 
for the Pond Creek No. 1 Mine. The permittee has requested approval to add 1.0 acre to the 
pennitted area and utilize the areas of the previously approved incidental boundary revisions 
(IBRs) number 37 and 41. The LO-acre area will be used for installation of a four-inch 
underground waterline to convey mine water from the borehole in IBR No. 41 o the perimeter 
ditch on Permit No. 417. Also, IBR No. 37 will be utilized for horizontal boring and placement 
of the waterline. 

Since this operation is not currently approved, it will constitute a change to the approved plan. 
Insignificant pennit revisions (IPR's) and incidental boundary revisions (!BR' s) are allowed 
under 62 Ill. Adm. Code Sections l 774.13(b)(2) and (d), respectively. 

Section 1774.13: The Department has detennined the proposed alteration will have no significant 
potential adverse impact on the achievement of final reclamation plans or upon the surrounding 
area, is in compliance with 62 Ill. Adm. Code 1700 - 1850 and is insignificant, and therefore 
exempts the pennittee from submitting a significant pennit revision application in accordance 
with Section 1774.13(b). 

Further, the Department finds the permittee has demonstrated in its request, and field inspections 
by the Department's field representative have confirmed, that these areas meet the requirements 
for an incidental boundary revision, as outlined in 62 Ill. Adm. Code 1774.13( d). Section 
1774.13(d)(6) publication requirements have been met. Section 1774.13(c) findings are below. 



R06631

Mr. Carson Pollastro 
Pennit No. 375 
Insignificant Revision No. 55 
Incidental Boundary Revision No. 78 
Page 3 

a. The disturbed drainage area within the total disturbed area is small; and 

b. Alternate sediment control measures as described in Section 1817.45(b) are used 
in lieu of a siltation structure, and the pennittee demonstrates that siltation structures are 
not necessary for drainage from the disturbed area to meet the effluent limitations and 
water quality standards for the receiving waters set forth in Section 1817.42 

The Department has detem1ined that the area for which a sediment pond exemption is requested 
meets the c1iteria established in Section 1817.46( e) and hereby grants an exemption from the use 
of a sedimentation pond for this area. 

Section 1817.57(a)(1): The applicant has requested a stream buffer zone variance for an area as 
delineated in the application. In accordance with Section 1817.57(a)(l), the Department finds 
that: 

a. The original stream channel and its associated riparian vegetation will be restored; 

b. Surface mining activities will not cause or contribute to a violation of Section 
1817.42 and will not adversely affect the water quantity and quality or other 
enviromnental resources of the stream. 

Therefore, the Department authorizes surface mining activities closer than one hundred (100) 
feet of the top of the bank of the nonnal channel of the perennial or intennittent stream or 
through the stream. 

Section 1817.97(b): Based on the 17 Ill. Adm. Code Part 1075 consultation, the Department has 
detennined that the operations, as approved, will neither affect the continued existence of 
endangered or threatened species nor result in the destruction or adverse modification of their 
critical habitats, as detennined under the Endangered Species Act of 1973 (16 USC 1531, et 
seq.). 

FEE AND BOND 

Section l 777.17(c): The total fee for this operation will be $25.00. The fee is comprised of 
$25.00 for non-surface mining pennit area ($5/acre x 1.0 acre x the 5 years the bond is in force). 

Section l 800.15(d): The bond for the area will be $5,500.00. 

PERMIT CONDITIONS 

1. Pursuant to 62 Ill. Adm. Code 1780.16 (b)(3)(A) and 1816.97 (b) surface disturbance 
activities within the IBR boundary shall only be conducted within the Chuck-Will's-

12210924.docx 
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Williamson Energy, LLC 
...... i.a..111 P0Box99 

( 
Johnston City, IL 62951 

...... i.a..111 Office: 618-983-3020 Fax: 618-983-3017 

C 

(_ 

Williamson Energy, LLC 

Permit 375 
Dwina Road Water Line 

IBR # 7</ and 
IPR to IBR #3 7 and #41 

October 30, 2017 
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Williamson Energy, LLC 
PO Box 99 
Johnston City, IL 62951 
Office: 618-983-3020 Fax: 618-983-3017 

Mr. Scott Fowler 
Illinois Department of Natural Resources 
Land Reclamation Division 
One Natural Resources Way. 
Springfield, IL 62702 

October 30, 2017 

RE: IBR to Permit No. 375, Williamson Energy, LLC: 1.0-acre IBR and IPR for IBR #37 and #41 
for a Dwina Road Water Line. 

Dear Mr. Fowler: 

An application (2 Copies) for the above-referenced IBR is enclosed for Williamson Energy, LLC 

A Cultural Resources Survey will be completed and submitted at the end of the written text. 

One copy was hand delivered to Williams Gillespie at the IDNR office in Benton, IL. 

Please let me know if you have any questions or need further information. 

Sincerely, 

~ 
James Plumley 
Permit Coordinator- Foresight Energy, LLC 

enclosure 
Cc: Chris Skelton 

Williams Gillespie W~fo\ 
~ FEB 1 4 2~'.9 )Y} 
IL Env1ronm.::11tc11 Protection Agency 
MARION REGIONAL OFFICE 
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Williamson Energy, LLC 
PO Box 99 
Johnston City, IL 62951 
Office: 618-983-3020 Fax: 618-983-3017 

Mr. Williams Gillespie 
Illinois Department of Natural Resources 
Land Reclamation Division 
503 E. Main St. 
Benton, II. 62812 

October 30, 2017 

RE: IBR to Permit No. 375, Williamson Energy, LLC: 1.0-acre IBR and IPR for IBR 37 and 41 
for a Dwina Water Line 

Dear Mr. Gillespie: 

An application for the above-referenced IBR is enclosed for Williamson Energy, LLC. 

A Cultural Resources Survey is included with this submittal and had been already forward to Dawn 
Cobb. 

Please let me know if you have any questions or need further information. 

Sincerely, ~ 

b. 
Permit Coordinator- Foresight Energy, LLC 

enclosure 
Cc: Chris Skelton 
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State of Illinois Department of 
Natural Resources Office of 
Mines and Minerals Land 

Reclamation Division 
One Natural Resources Way 
Springfield, IL 62702-1271 

APPLICATION FOR SURFACE COAL MINING AND RECLAMATION OPERATIONS 
INCIDENTAL BOUNDARY REVISION IBR-1 

PART I DATE: __ _;O=ct~o~be!:'.!rc...!3~0~,~2~01!:...17---'--------

NOTICE: This state agency is requesting disclosure of information that is necessary to 
accomplish the statutory purpose as outlined under Ill. Rev. Stat. 1987 Ch. 96 1/2, par. 7901.01 et 
seq. Disclosure of this information is voluntary, however failure to comply may result in this 
form not being processed. This form has been approved by the Forms Management Center. 

1) A) General Information 
(I)(We)(The) Williamson Energy, LLC 

(Name of Company, Corporation, Partnership or Individual) 

PO Box 99 Johnston City, IL 62951 618-983-3020 
(Address) (Telephone Number) 

hereby submit application for an Incidental Boundary Revision to Permit 375 

Name of Mine Pond Creek Mine No. 1, LLC 

MSHA No. 11-03141 

I, __ _,_1'/\-=oJ":..:.......c..~---'-----=~ =--=---=-~=---"'__.,et',--_ _____________ under penalty 
(Vice President or his duly authorize resentative under the existing permit) 

of perjury declare that all information provided in this application is true and correct to the best 

ofmyknowledge. fw,J1_ -~~ 
Authorize son 

ADDITIONAL ACRES REQUESTED 1.0 EXISTING PERMIT ACREAGE 742.1 
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--
(I) (We) Mark Schuerger 

(Individual or Individuals) 
under penalty of perjury declare on behalf of the applicant, w; 111'4IO'\>On Et1er,:-t/~ L 
that said applicant has valid documents which bestow upon the applicant a legal right to enter 
and commence surface coal mining and reclamation operations upon lands contained in the 
proposed IBR area, and such legal right is not in any way the subject of pending court litigation. 

Dated this _3_0_th _____ day of October , 2017 
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C 

C 

ENGINEERING CEERTIFICATION 

I hereby certify the engineering design used in preparation of this application, attachments, and 
supplements was done by me or under my direct supervision. 

I further certify to the best of my knowledge all such design is in accordance with all applicable 
local, state and federal laws, rules and regulations. I have placed an "X" in the box below if that 
item is relevant. 

Whereas the Reclamation Plan calls for an alternative land use, I also certify the 
!NfAl plans to conform to applicable accepted standards for adequate land stability, LJ drainage, vegetative cover, and aesthetic design appropriate for the post-mining use 

of the site. 

Whereas the operation proposes disposal of spoil or waste materials in areas other 
than mining workings or excavations, I also certify such fills are designed in 
accordance with recognized professional standards and all applicable laws. 

Certification of Illinois Environmental Protection Agency-35 Ill. Adm. Code 
405.104(a) Permit. In my professional judgment, the plans and specifications 
submitted as part of this application describe an operation which will meet all 
applicable effluent and water quality standards. I certify that I am familiar with 
all of the plans, specifications, reports, and maps submitted as part of this 
application and that said plans, etc. are accurate insofar as they represent existing 
conditions. 

James Plumley 067610 
Name Illinois Registration Number (Seal) 

Foresight Energy, LLC 618-983-3020 
Firm 

16824 Liberty School Road, Marion, IL 
62959 
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B) Indicate the type of disturbance and associated acreage. 

Permit 
Type of Disturbance Existing IBR Total 
Area Stripping 20.1 0.0 20.l 

Mine Waste Areas 277.4 0.0 277.4 

Processing Areas & Support 4.7 1.0 5.7 
Facilities 

Access, Haul Roads & 181.2 0.0 181.2 

Transport Facilities 

Soil Storage Areas 28.9 0.0 28.9 

Diversions 87.5 0.0 87.5 

Coal Recovery 32.8 0.0 32.8 

(Gob & SlmTy) 

Other (shaft site/fan pad, etc.) 50.8 0.0 50.8 

Not to be Disturbed 38.8 0.0 38.8 

Total 722.2 1.0 723.2 

2) A) Provide name and address of every legal or equitable owner of record of the IBR 
area. 

RESPONSE: The IBR surface area is owned by: 
Williamson County Highway Department, 1817 North Court St., 
Marion, IL 62959 

B) Provide name and address of the owner of record for all surface and subsurface 
areas contiguous to any part of the proposed IBR area. 

RESPONSE: Please see the Surface Ownership Map (Map 2) and the 
corresponding Property Rights Summary sheet at the end of 
this Part I of the application. 

C) Show location of owners of record of those lands, both surface and subsurface, 
included in or contiguous to the IBR area on premining land use map or another 
map, if necessary. 

RESPONSE: See Surface Ownership Map (Map 2) in map section and 
corresponding Property Rights Summary sheet at the end of 
this Part I of the application. 

3) Provide name and address of any holder of record ofleasehold interest for the IBR 
area. 

RESPONSE: \Villiamson Energy, LLC (applicant) has leasehold interest in the 
surface and coal. 

4) Affidavits, Certifications 
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A) Complete affidavit regarding applicant's legal right to enter and begin surface 
coal mining and reclamation operations in the IBR area and whether that right is 
the subject of pending litigation. Identify the documents upon which affidavit is 
based by type and date of execution and identify specific lands to which each 
document pertains and explain the legal rights claimed by the applicant 
(1778.15(a)). If the private mineral estate to be mined has been severed from the 
private surface estate, provide copies of the documents required under Section 
l 778.15(B)(l)-(3). On the permit map or other designated map show the 
boundaries of land within the permit area upon which the applicant has the legal 
1ight to enter and begin surface mining activities. 

B) Complete certification for engineering aspects of the application. In addition to 
the general certification, three specific certifications are included which are 
applicable only if the box in front of each is marked. The first two cover special 
permit requirements and should be marked only when they occur for the 
proposed pennit. The third certification covers the Illinois Environmental 
Protection Agency pe1mit requirements. In most cases, an Illinois registered 
engineer will be required to certify IEP A pennit requirements. Except as 
otherwise provided all maps, plans and cross-sections included in the permit 
application shall be prepared by, or under the direction of, and sealed by a 
qualified registered professional engineer licensed under the Illinois Professional 
Engineering Act, a qualified registered structural engineer licensed under the 
Illinois Structural Engineering Act or if authorized by state law, a qualified 
registered professional land surveyor licensed under the Illinois Land Surveyors 
Act with assistance from experts in related fields. 

RESPONSE: The Affidavit at the end of this Part. 

5) Areas Designated Unsuitable for Mining 

A) Does proposed IBR area include -

(1) Lands within boundaries of the National Park System, National Wildlife 
Refuge System, National Recreation Areas, etc. [Section 1761.1 l(a)]? 

Yes No..K_ 

(2) National forest land? 

Yes No..K_ 

(3) Any land which will adversely affect any publicly-owned park or places 
included in or eligible for listing in the National Register of Histotic places, 
etc. [per 62 Ill. Adm. Code 1761.ll(a)(3) or Section 10, (B)(C) of the SCM-
1? 
Yes No X ---

If yes, complete Pait II, Section 10, (B) & (C) of the SCM-1 or theUCM-1 
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Application. 

( 4) Any public roads which are to be removed, relocated or temporarily closed? 

Yes No_K__ 

Indicate on the pre-mining land use map or other designated map the location 
of the public roads and attach a copy of the written agreement from the 
appropriate authority authorizing the relocation, removal or temporary closure. 

Describe the measures to be used to insure that the interest of the public and 
land owners affected will be protected. 

B) Will proposed IBR area be located --

(1) Within 100 feet of the right-of-way line of any public road? 

Yes]LNo 

If yes, explain proposed procedure for complying with regulation section 
1761.ll(d), including request for variance, if relevant. Provide location of 
public roads on pre-mining land use map or other designated map. Describe 
the measures to be used to insure that the interest of the public and land 
owners affected will be protected. 

RESPONSE: The new four inch waterline will parallel Dwina road 
for ~4,000 feet (Dwina Road Please see Operation PLAN 
Map. (Map 5 S.F.)) Williamson Energy, LLC has a 
written agreement with Williamson County Highway 
department to ensure the interest of the public is 
protected. Per our agreement, Williamson Energy will 
ensure one-way traffic be maintained during the period 
of construction and adequate protections for safety of 
the public be provided. All work shall be constructed to 
satisfaction of the county engineer. All work performed 
so as not to permanently impair the existing road, and 
that any damage to the said road that might be done 
during the time of construction shall be repaired to the 
satisfaction of the County Engineer. 

(2) Within 300 feet measured horizontally from any occupied dwelling? 

Yes X No 

If so, is waiver provided meeting requirements of Section 1761. l 5? 

RESPONSE: IBR will be within 300 feet of an occupied dwelling. See 

attached 300 feet waivers. 
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(3) Within 300 feet measured horizontally of any public building, school, church, 
community or institutional building or public park? 

Yes Nox_ 

( 4) Within 100 feet measured horizontally of a cemetery? 

Yes __ Nox_ 

C) Are valid existing rights (per 1761.11) claimed for any part of the IBR area? 

Yes Nox_ 

If yes, provide documentation to substantiate claim. 

D) Provide a draft copy of the proposed newspaper notice and name of local 
newspaper of general circulation in which advertisement of the application will be 
published, per 62 Ill. Adm. Code 1774.13(d)(6). Certification of publication is to 
be furnished to the Department and must be received prior to Department approval 
of the IBR. 

RESPONSE: A draft copy of the Public Notice is at the end of this Part I 
of the application. It will be published in the Marion, 
Illinois Daily Republican newspaper. 
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PUBLIC NOTICE 

Pursuant to the Surface Coal Mining 
Land Conservation and Reclamation Act 
(PA-81-1015, as amended) and the Rules 
and Regulations of the Act, 'Williamson 
Energy, LLC, P. 0. Box 99, Johnston 
City, IL 62951, hereby gives notice that a 
request for a LO-acre Incidental 
Boundary Revision (IBR) was submitted 
to the Illinois Department of Natural 
Resources, Office of Mines and 
Minerals, Land Reclamation Division 
under the provisions of Section 1774.13 
(d) (2 to install a four inch HDPE 
waterline inside the Dwina Road RO'\-V 
at one location the four inch HOPE 
waterline will be bored underneath 
DwinaRoad. 

The Proposed Permit Area is described 
as: Part of the E/2 of Section 13 of 
Township 8S, R3E of the 3rd Principal 
and Part of W/2, NW/4 of Section 18 and 
Part of SW/4, SW/4 of Section 7 
Township 8S, R4E of the 3rd Principal 
Meridian, 'Williamson County, Il,. 

The physical location is on Dwina 
Road and approximately 2060 feet north 
of the Corinth Road intersection in 
\Villiamson County, Illinois. 
Approval is also requested to operate 
within 100 feet of the outside right-of
way of public roads which are located as 
follows: Dwina Road along East side of 
Section 13 of Township 8S, R3E of the 
3rd Principal and Part of W/2, NW/4 of 
Section 18 and Part of SW/4, SW/4 of 
Section 7 Township 8S, R4E. 
Activities to be conducted within 100 feet 
of the outside right-of-way of public 
roads can include but not be limited to 
construction/installation of a waterline. 

Copies of the application are on file 
for inspection at the following office, and 
written comments may be addressed to: 
Illinois Department of Natural 
Resources, Office of Mines & Minerals, 
Land Reclamation Div., One Natural 
Resources \Vay, Springfield, IL 62702-
1271. 

The closing date of the comment 
period for this !BR is fourteen (14) days 
from the date of this Public Notice. 
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A080313-204 

A080313-210 
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03-13-200-001=14 
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A0803 ·13~ 07 

Tract 5 
03-13-200-0081-
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AU1jQ313-208 

Tract 3 
03-13-200-009 

Tract 12 
04-07-300-004 
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Tract 11 
A080407-305 04-07-300-005 
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Tract 4 
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A080313-417 
Tract 1 
03-13-400-017 

A08041 

Williamson Cou111y 
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A080418-317 
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Description 
The Proposed Permit Area is described as: 
Part of the E/2 of Section 13 of Township 8S, 
R3E of the 3rd Principal and Part of W/2, 
NW/4 of Section 18 and Part of SW/4, SW/4 
of Section 7 Township 8S, R4E of the 3rd 

~------------- ------ Principal Meridian, Williamson County, IL, 
containing approximately 1.0 acres 

300.014 
12 3b-300-002 

Proposed Surface Pennit Area 

Existing Surface Permit Area 

Public Road 

Tract Information Including PIN II 

N 

s 

A080418-102 

oo· o' 400' 800' 

SCALE 1" = 400' 

A080418-302 

Surface Ownership Map 
Dwina Water Line 

Williamson Energy, LLC 
Drawn oa1e ., 

JLP 9/5117 
Approved Date 

By JLP 915117 
Re~lsed: 

Seate 

AS NOTED 

IWNOIS DEPARTMENT OF NATURAL RESOURCES PfJIMIT NO. 375 

Surface Ownership Map 

PONO CREEK MINE NO. 1 

WILLIAMSON ENERGY. LLC. 
P.O. BOX 99, JOHNSTON CITY, ILLINOIS 62951 

P10Jet• No. ReY. Mop • 

Map2 
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PROPERTY RIGHTS SUMMARY 

For: Williamson Energy- Dwina Water Line 

SURF ACE OWNERSHIP OF PROPOSED PERMIT AREA 

·williamson County Highway Rite of Way Marion, IL 62959 

CONTIGUOUS SURFACE OWNERSHIP/ CONTROL 

New River Royalty, LLC 
New River Royalty, LLC 
New River Royalty, LLC 
New River Royalty, LLC 
New River Royalty, LLC 
New River Royalty, LLC 
New River Royalty, LLC 
New River Royalty, LLC 
New River Royalty, LLC 
Colt, LLC 
Williamson Energy, LLC 
Williamson Energy, LLC 
New River Royalty, LLC 
New River Royalty, LLC 
New River Royalty, LLC 
New River Royalty, LLC 
New River Royalty, LLC 
Allan D & Terri L Thompson 
Allan D & Terri L Thompson 

A080313-417 
A080313-403 
A080313-402 
A080313-209 
A080313-208 
A080313-207 
A080313-206 
A080313-204 
A080313-203 
A080313-202 
A080312-404 
A080407-306 
A080407-302 
A080407-304 
A080407-307 
A080407-305 
A080418-101 
A080418-301 
A080419-317 

PO Box 609, Benton, IL 62812 
PO Box 609, Benton, IL 62812 
PO Box 609, Benton, IL 62812 
PO Box 609, Benton, IL 62812 
PO Box 609, Benton, IL 62812 
PO Box 609, Benton, IL 62812 
PO Box 609, Benton, IL 62812 
PO Box 609, Benton, IL 62812 
PO Box 609, Benton, IL 62812 
PO Box 609, Benton, IL 62812 
PO Box 99, Johnston City, IL 62951 
PO Box 99, Johnston City, IL 62951 
PO Box 609, Benton, IL 62812 
PO Box 609, Benton, IL 62812 
PO Box 609, Benton, IL 62812 
PO Box 609, Benton, IL 62812 
PO Box 609, Benton, IL 62812 
15862 Dwina Rd, Marion IL 62959 
PO Box 332, Energy, IL 62933 

SUB-SURFACE OWNERSHIP WITIDN PROPOSED PERMIT AREA 

'WPP, LLC leased to Williamson Energy, LLC, with an address at 3801 PGA Blvd. Suite 903, Palm Beach 
Gardens, Florida 33410 

NOTE: Applicant bas leasehold interest to the coal under the proposed permit area. 

SUB-SURFACE O'WNERSHIP CONTIGUOUS TO PROPOSED PERMIT AREA 

WPP, LLC leased to Williamson Energy, LLC, with an address at 3801 PGA Blvd. Suite 903, Palm Beach 
Gardens, Florida 33410 

RIGHTS CLAIMED BY APPLICANT: 

The right to conduct mining and reclamation operations within the approved and proposed areas of coal 
mining. See Mining Affidavit in PART I. 
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SURFACE WAIVER .AND CONSEJl;"T 

Prepared by: 
Williamson Energy, LLC 
P. O.Box99 
Johnston City, IL 62951 

SURFACE WAIVER-4.ND CONSENT 

This surface waiver and consent (herein this "Waiver and Consent") is made this 

10th day of August, 2017, from NEW RIVER ROYALTY, LLC, a Delaware Limited 

Liability Company, authorized to c-0nduct business in the State of Illinois, with and 

address of 402 N Main Street, Benton, Illinois 62812, (herein the "Grantor"), in favor of 

Williamson Energy, LLC with and address at P.O. Box 99, Jolu1ston City, Illinois 

62951, (herein the "Grantee"). 

WHEREAS, Grantee desires to install a water line within the existing Dwina 

Road right-of-way pursuant to the Williamson County Highway Department Permit 

issued July 31, 2017, and attached hereto as Exhibit A. 

WHEREAS, the Grantor is the owner of occupied dwellings located upon the 

following described real property (herein the "Dwellings"): 

New River Royalty, LLC's deed source oftitle: 

. I. 
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Tract l: S/2 NE/4 :N""E/4, 13-8-3 
Book/Page: 330/922 
Tax Parcel No.: 03-13--400-017 

Tract 2: N/2 NE/4 :N""E/4, 13-8-3 
Book/Page: 330/922 
Tax Parcel No.: 03-13--400-002 

Tract 3: S/2 SE/4 SE/4, 13-8-3 
Book/Page: 486/889 
Tax Parcel No.: 03-13-200-009 

Tract 4: W/2, 18-8-4 
Book/Page: 486/966 
Tax Parcel No.: 04-18-100-001 

Tract 5: N/2 SE/4 SE/4, 13-8-3 
Book/Page: 487/722 
Tax Parcel No.: 03-13-200-008 

Tract 6: S/2 NE/4 SE/4, 13-8-3 
Book/Page: 4871111 
Tax Parcel No.: 03-13-200-007 

Tract 7: N/2 NE/4 SE/4, 13-8-3 
Book/Page: 330/922 
Tax Parcel No.: 03-13-200-006 

Tract 8: Spart NE/4 except NE/4, 13-8-3 
Book/Page: 486/966 
Tax Parcel No.: 03-13-200-004 

Tract 9: SSA ofN JOA ofE/2 NE/4, 13-8-3 
Book/Page: 486/967 
Tax Parcel No.: 03-13-200-003 

Tract 10: E SA ofN JOA ofN'E/4, 13-8-3 
Book/Page: 489/441 
Tax Parcel No.: 03-13-200-002 

Tract 11: S/2 S/2 SW/4, 7-8-4 
Book/Page: 330/922 
Tax Parcel No.: 04-07-300-005 
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Tract 12: N/2 S/2 SW/4, 7-8--4 
Book/Page:330-922 
Tax Parcel No.: 04-07-300-004 

\VHEREAS, Grantee owner or leases the coal rights as to the real property 

corresponding to t.'ie Dwellings and will be conducting surface coal mining operations 

with respect to the coal rights; and, 

W1ffiREAS, the surface coal minh-i.g operations of Grantee will be conducted 

within 300 feet, measured horizontally, of the Dwellings; and, 

WHEREAS, Grantor and Grantee acknowledge that Grantor, as owner of the 

Dwellings, has the legal right to deny surface coal mining operations within said 300 

feet; and, 

WHEREAS, notwithstanding Grantor's legal right to deny mining, Grantor 

desires to waive tl,js right and consent to surface coal mining operations, consisti,,g only 

of the installation of a single four-inch water pipeline within the existing Dwina Road 

Williamson County Right of Way, within 300 feet, measured horizontally, of the 

Dwellings; and, 

WHEREAS, Grantor desires to execute this Waiver and Consent waiving said 

right and consenting to said operations. 

NOW, THEREFORE, for and in consideration of the foregoing recitals, the 

mutual benefits to be derived therefrom, and Two Thousand Five Hundred Dollars 

($2,500.00) and other valuable consideration, Gra,-i.tor agrees, waives, and consents as 
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follows: 

l. Waives the right to deny Grantee the right to conduct surface coal mining 

operations, consisting only of the installation of a si.r1gle four-inch water pipeline within 

the existing Dwina Road Willian1son County Right ofV,!ay, within 300 feet, measured 

horizontally, of the Dwellings. 

2. Consents to the conducting of surface coal mii,ing operations, consisting only 

of the installation of a single four-inch water pipeline within the existing Dwina Road 

Williamson County Right of Way, by Grantee closer than 300 feet, measured 

horizontally, of the Dwellings. 

3. Waives and consents as set forth in paragraphs l and 2 above knowing that as 

the owner of the Dwellings, Grant or has the right to deny such surface coal mining 

operations. 

4. Consents to the recording of this 'Naiver and Consent in the County Clerk and 

Recorder's Office in the county where the Dwellings are located. 

5. Waives all rights under and by virtue of the homestead exemption laws of the 

State of Illinois. 

6. Agrees that this Waiver and Consent shall be binding upon and Lrmre to the 

benefit of the Grantor and Grantee together with their successors and assigns. 

7. Agrees that this Waiver and Consent is executed pursuant to 62 Ill.Adm. Code 

1761.lS(b). 

DATED the day and year above written. 
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+=londa. 
STATE OF Il:LfNOIS 

COUNTY opWrn Be.a.(), 
) 
) 
) 

GRANTOR 

NEW RIVER ROY AL TY, LLC 

By: -r?o-b,f :::J4..bt \) ,:;,i_,,,,'()' -, 
Its: \} ·, Cb f('t( , d e-o¼ 

ss. 

I, the undersigned Notary Public, in and for s~ Coun~the State aforesaid, do 
hereby certify that1,cb;d 'fgJt:h VC!Yne.y its \) i c.e_ }j: es Id m:r personally 
known to me to be a duly authorized person for NEW RIVER ROY AL TY, LLC, a 
Delaware Limited Liability Company, and personally known to me to be the same 
person whose name is subscribed to the foregoing instrument, appeared before me this 
day in person, and acknowledged that he signed, sealed and delivered the said 
instrument as such authorized person pursuant authority given by the Members of said 
limited liability company, as their free and voluntary act, and as the free and voluntary 
act and deed of said Company, for the uses and purposes therein set forth. 

Seal: 

·ven under my hand and seal this \ Q~ay of Aigusf 

':::=:'.:=-:....:..:::::::......:::::::::::..~~ ~::::.::::.~~:Y.:..::,~ ~ c.Notary Public 

4 :f..~.._ SAMANTHA LEA WRIGHT 
t:C a 1-, MY COMMISSION • FF983995 
'1.~ EXPIRES August 06, 2020 

(407)-~ 1!3 ,~.,.,Serw:11.can 

-5-

, 2017. 
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GHEGORY S. SMOTHERS 
CrJIJ'/Tr F.IIGI/IE"ER WILLI/\MSON COUNTY 

HIGHWAY DEPARTMENT 

181 7 Normr COURT 51. 

MM/ION. ILWIOIS 62959 SCOTT BARGER 
OF.SIC.ti Ew;r11rEr 

TELEP/IOW:'. GI 8·998-2145 
YVONNE RICHERT 

0ff'CE M,\N,\GER 

MARION, ILLINOIS 62959 

EXHIBIT "A" to Surface Waiver and Consent 

PERMIT REQlWST TO 
INSTALL WATF.R LINE 

WHEREAS. Williamson Energy, LLC . Williamson County. Illinois. lrns requeslcd 
pcnnission to construct a water line under a road in Williamson County which is subject to the 
jurisdiction and authority 01· said County and its onicers. 

WI IEREAS. the pruposed construction consists of 4000 foci ol' 4" HDPE waterline to be 
installed along and under Dwina Road (TR 544), in Section 13, T8S, R3E, and Sections 7 & 18, 
T88, R-m or the 3rd P.M. in Williamson County. 

THEREFORE, be it permiltecl and granted by the County Engineer of Williamson County. 
Illinois. that permission be granted to proceed with said construction, subject to the following 
conditions: 

I. Thal the petitioner shall furnish all materials. do all work and pay all costs of 
such work. 

2. That one-way trai'lic be maintained during the period or construction and 
adequate protection for the salely of the public be provided. 

3. That the petitioner or his assigns shall assume all risks nnd liabilit) for accidents 
and damages that may occur lo persons or property on account of said work. 

4. Thal this permit is d'foctivc insofor only as the County !ms jurisdiction nnd docs 
not presume lo release the petitioner li·om compliance wilh lhc prmisions 01· an) 
e:-.isting statute relative to the work inrnlvcd. 

5. r!iat the said 11ork shall be constructed tn the sa1isfoctinn or the Counlj 
Engineer. 

6. Thal the 11mk shall be performed so as not to permanently impair the existing 
road. nnd lhal an) damage to the said road lhat might bL~ done dudng th\; timl.! or 
constructiun shall be repaired tu the satisfaction o!'the County 1-i1gineer. 

7. Thal th,· 1.\aterli11,· shall be a minimum or three (3) foci bclo11 the presem grndc 
lli' the road where the 11alerli11c crosses the roadll'1) or two fret bclo11 the existing 
ground line ;r located outside or the rnadbed bui within the R.O. W. !'he said 11-nte1· 
line shall be placed in the back slupe of the ditch. 
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8. I hat the \\atcrl inc:: shall be relocated al fl() expcns-: to the ( ·ounty it· such a mmc is 
needed for 111ai 11te11a11ee or construction \.\(irk 011 the mad at a11:, Lime i II the ruturc. 

9. Open culling or the wad surfocc \\ill not hL· allm.1,-cd. l)ircctional hori11g will be 
n:quin:d. 

IN \HI N l·:ss \V!-11•:Rl·:OI . I have hereunto sci my hand and senl as the Count\ 1-:11£!.im:cr or 
Williamson County. Il linois. this ';,/~- clay or~ 1.-'>' · _.2017 - ~ 

~~'7«: ..... ✓a 
S. Smothers 
Engineer 

Williamson County lliglmay Dept. 
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PART II PREMINING INFORMATION 

Premining information is to be displayed on premining land use map unless otherwise 
indicated. 

1) Describe how the IBR area perimeter will be marked and discuss the method 
or system employed to locate permit area perimeter and set markers along it. 
Designate a reference point outside the IBR area if different than the original 
permit. Provide a description of the reference point and a sketch relating the 
reference point to the IBR area perimeter. 

RESPONSE: The permit boundary will be marked at each end of the 
waterline with permit sign. The waterline will be installed in the 
back slope of the road ditch. No markers will be place along the 
proposed route due to routine maintenance of the Right of Way 
by the Williamson County Highway Department. For permit 
reference point, the physical location is approx. 2070 feet north of 
the intersection of Dwina Road and Cornith Road in Williamson 
County, Illinois. This reference point is noted on the General 
Location Map. 

2) Explain and locate areas where the IBR is contiguous to an existing permit. 

RESPONSE: Please see the Gen·eral Location Map and the other maps 
included with this application. 
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2) Post Mining Land Use 

A) Provide a detailed description of proposed post-mining land uses and capabilities 
employing land use and capability categories listed below. Provide acreage 
figures for each post-mining land use proposed for the existing permit, the 
IBR area and total permit after inclusion of the IBR acreage and designate the 
post-mining land uses on the Post Mining Land Use Map. Acreage figures for 
post-mining land use must differentiate between mined and surface disturbance 
areas based on the mining line used in the premining section of the application. 

Existing Permit (ac) IBR (ac) Total Permit (ac) 
Land Use Prime Heap NCrop Prime Heap NCrop Prime 
Cropland 13.0 8.7 2.5 13.0 
Pasture Land 0.0 0.8 5.5 0.0 
Grazing Land 0.0 0.0 0.0 0.0 
Forestry 0.0 0.0 14.3 0.0 
Residential 0.0 0.0 1.5 0.1 0.0 
Ind ustria I/ Comm ercia I 0.3 0.0 0.0 0.3 
Recreation 0.0 0.0 0.0 0.0 

Fish & Wildlife Habitat 
(Herbaceous) 5.5 22.8 46.0 0.5 * 0.4 * 5.5 

Fish & Wildlife Habitat 
(Woody) 0.0 0.8 571.8 0.0 

Fish & Wildlife Habitat 
(Wetland) 0.0 0.0 0.2 0.0 

Fish & Wildlife Habitat 
(Water) 0.0 0.0 9.2 0.0 

Developed Water 
Resources 0.0 0.0 19.3 0.0 
Undeveloped Land 0.0 0.0 0.0 0.0 
Total 18.8 33.1 670.3 0.0 0.5 0.5 18.8 
Prime: Prime farmland 

HCap: High Capability - meeting productivity requirements of 62 Ill. Adm. Code 1825. 

NonCrop: Non-Cropland - All soils which do not qualify as prime farmland or high capability 

* = "Negative Determination" Acres 

Heap NCrop 

8.7 2.5 

0.8 5.5 

0.0 0.0 

0.0 14.3 

0.0 1.6 

0.0 0.0 

0.0 0.0 

23.3 46.4 

0.8 571.8 

0.0 0.2 

0.0 9.2 

0.0 19.3 

0.0 0.0 

33.6 670.8 
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4) Soils Information Map 

A) Does the submitted soils map represent a map developed by the National 
Resources Conservation Service (NRCS)? 

Yes X No_. Ifno, explain. 

B) Delineate on the soils map(s) the area which will incur actual mining 
(removal of overburden and/or deposition of overburden for the extraction of 
coal). 

RESPONSE: No mining will be conducted on this site. 

C) Are any of the identified map units correlated as prime fannland by NRCS criteria? 

Yes X No 

If yes, explain and provide documentation to meet the requirements of Section 
1785.17, if a determination for grandfathering and/or negative detennination is 
sought. If prime fannlands exist which will not meet the exemption criteria 
described above, the approved prime farmlands restoration plan must be followed. 

RESPONSE: None of the prime farmland units identified by the NRCS are 
currently in crop projection therefore, were a negative 
determination on these acres. 

D) Submit, by completing soils information chart, acreage totals of each map unit 
(soil type and slope classification) and land use capability classes in the IBR area 
and the percent slope range of each lettered slope classification used on the soil 
map. 

RESPONSE: See Soils Information Chart at the end of this Part II. 

E) Provide, by completing soil infonnation chart, acreage for each of the map units 
of high capability land (including grandfathered and negatively determined prime 
fannland) and non-cropland capability land with respect to areas which will be 
mined and areas which will incur other fonns of disturbance (i.e., roads, ditches, 
etc.). Identify and provide map unit acreage values, if any, for areas which will 
not be disturbed. 

RESPONSE: See Soils Information Chart at the end of this Part along with 
Soils Map. 

F) Are selected overburden materials proposed to be used m lieu of or as a 
supplement to the A-horizon? 

Yes No X If yes, provide the appropriate infonnation 
required under l 780.18(b)(4)/l 784.13(b )(4). 
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Slope land Use 
Soil Type Names Class Cap. 

Plumfield silty clay 

10D loam 10 to 18% 6e 

13B2 Bluford silt loam 2 to 5% 2e 

14C2 Ava silt loam 5 to 10% 3e 

301B Grantsburg silt loam 2 to 5% 2e 

340D2 Zanesville silt loam 10 to 18% 4e 

340D3 Zanesville silt loam 10 to 18% 6e 

Total 

Williamson Energy, LLC Dwina Road Waterline 
SOIL INFORMATION CHART 

Actual Surface Mining Areas {Acres) 

High Cap. 

Prime Farmlands Soils Soils Other 
Product1v1ty 

Index Circular Prime Neg Grand-
1156 Soils Determ. Fathered 

71 

82 
90 
95 

76 

76 

0.0 0.0 0.0 0.0 0.0 

Support Areas 

High Cap. 

Prime Farmlands Soils Soils Other Total 

Prime Neg. Grand-
Soils Determ. Fathered 

0.1 0.1 

0.0 0.0 
0.1 0.1 

0.5 0.5 

0.1 0.1 
0.2 0.2 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 

0.0 
0.0 
0.0 

0.0 
0.0 

0.0 
0.0 
0.0 

0.0 

0.0 0.5 0.0 0.1 0.4 1.0 
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Preface 

Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment. 

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations. 

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/ 
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soi ls/contactus/? 
cid=nrcs142p2_053951 ). 

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations. 

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey. 

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, famil ial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal , or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons w ith disabilities who require 

2 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer. 

3 
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How Soil Surveys Are Made 

Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity. 

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA. 

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape. 

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research. 

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas. 

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape. 

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties. 

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil. 

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date. 

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately. 

7 
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Soil Map 

The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit. 

8 
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MAP INFORMATION 

The soil surveys that comprise your AOI were mapped at 
1:12,000. 

Warning: Soil Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale. 

Please rely on the bar scale on each map sheet for map 
measurements. 

Source of Map: Natural Resources Conseivation Seivice 
Web Soil Suivey URL: 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Suivey are based on the Web Mercator 
projection, which preseives direction and shape but distorts 
distance and area. A projection that preseives area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required. 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below. 

Soil Suivey Area: Williamson County, Illinois 
Survey Area Data: Version 11, Sep 16, 2016 

Soil map units are labeled (as space allows) for map scales 
1 :50,000 or larger. 

Date(s) aerial images were photographed: Sep 13, 2011-Oct 
21,2011 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident. 
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Map Unit Legend 

Williamson County, Illinois (IL199) 

Map Unit Symbol Map Unit Name Acres in ADI Percent of AO! 

1382 I Bluford silt loam, 2 to 5 percent 0.0 

1 
slopes, eroded 

14C2 Ava silt loam, 5 to 1 O percent 0.1 
slopes, eroded 

3018 Grantsburg silt loam, 2 to 5 0.4 
percent slopes 

340D2 Zanesville silt loam, 10 to 18 0.1 
percent slopes, eroded 

340D3 Zanesville silty clay loam, 10 to 0.2 
18 percent slopes, severely 
eroded 

Totals for Area of Interest 0.8 

Map Unit Descriptions 

The map units delineated on the detailed soil maps in a soil suNey represent the 
soils or miscellaneous areas in the suNey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit. 

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
obseNed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils. 

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
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was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape. 

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas. 

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities. 

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series. 

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups. 

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example. 

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, Oto 2 percent slopes, is an example. 

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example. 

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example. 

12 
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Williamson County, Illinois 

1382-Bluford silt loam, 2 to 5 percent slopes, eroded 

Map Unit Setting 
National map unit symbol: 2t95f 
Elevation: 360 to 840 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 53 to 58 degrees F 
Frost-free period: 175 to 195 days 
Farmland classification: All areas are prime farmland 

Map Unit Composition 
Bluford and similar soils: 90 percent 
Minor components: 1 O percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Bluford 

Setting 
Landform: Ground moraines 
Landform position (two-dimensional): Shoulder, backslope 
Landform position (three-dimensional): Rise 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Loess over mixed loess and drift 

Typical profile 
Ap - 0 to 6 inches: silt loam 
E - 6_to 9 inches: silt loam 
Btg - 9 to 32 inches_· silty clay 
2Btgx - 32 to 47 inches: silty clay loam 
2Btg - 47 to 60 inches: silty clay loam 

Properties and qualities 
Slope: 2 to 5 percent 
Depth to restrictive feature: 5 to 20 inches to abrupt textural change; 19 to 45 

inches to fragipan 
Natural drainage class: Somewhat poorly drained 
Runoff class: Medium 
Capacity of the most limiting fayer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr) 
Depth to water table: About 6 to 24 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm) 
Sodium adsorption ratio, maximum in profile: 13.0 
Available water storage in profile: Very low (about 2.0 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 2e 
Hydro/ogic Soil Group: CID 
Hydric soil rating: No 
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Minor Components 

Ava 
Percent of map unit: 5 percent 
Landform: Ridges 
Landform position (two-dimensional): Shoulder, summit 
Landform position (three-dimensional): lnterfluve 
Down-slope shape: Convex 
Across-slope shape: Convex 
Hydric soil rating: No 

Wynoose 
Percent of map unit: 5 percent 
Landform: Ground moraines 
Landform position (two-dimensional): Summit 
Landform position (three-dimensional): Tall 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: Yes 

14C2-Ava silt loam, 5 to 10 percent slopes, eroded 

Map Unit Setting 
National map unit symbol: 21951 
Elevation: 360 to 840 feet 
Mean annual precipitation: 38 to 46 inches 
Mean annual air temperature: 54 to 58 degrees F 
Frost-free period: 180 to 195 days 
Farmland classification: Farmland of statewide importance 

Map Unit Composition 
Ava, eroded, and similar soils: 90 percent 
Minor components: 10 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Ava, Eroded 

Setting 
Landform: Ridges, hillslopes 
Landform position (two-dimensional): Shoulder, summit, backslope 
Landform position (three-dimensional): lnterfluve, side slope 
Down-slope shape: Convex 
Across-slope shape: Convex, linear 
Parent material: Loess over mixed loess and drift over till 

Typical profile 
Ap - 0 to 9 inches: silt loam 
Bt and E - 9 to 28 inches: silty clay loam 
Btx - 28 to 36 inches: silty clay loam 
2Btx - 36 to 64 inches: silt loam 
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3Btb - 64 to 78 inches: silt loam 

Properties and qualities 
Slope: 5 to 1 0 percent 
Depth to restrictive feature: 25 to 40 inches to fragipan 
Natural drainage class: Moderately well drained 
Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low 

(0.01 to 0.06 in/hr) 
Depth to water table: About 18 to 36 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mm hos/cm) 
Sodium adsorption ratio, maximum in profile: 5.0 
Available water storage in profile: Low (about 5.2 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 3e 
Hydrologic Soil Group: C 
Hydric soil rating: No 

Minor Components 

Bluford, eroded 
Percent of map unit: 1 O percent 
Landform: Ground moraines 
Landform position (two-dimensional): Shoulder, backslope 
Landform position (three-dimensional): Rise 
Down-slope shape: Convex 
Across-slope shape: Convex 
Hydric soil rating: No 

301 B-Grantsburg silt loam, 2 to 5 percent slopes 

Map Unit Setting 
National map unit symbol: 1 lm2y 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 
Farmland classification: All areas are prime farmland 

Map Unit Composition 
Grantsburg and similar soils: 90 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 
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Description of Grantsburg 

Setting 
Landform: Loess hills 
Landform position (two-dimensional): Summit, shoulder 
Landform position (three-dimensional): lnterfluve 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Peoria and roxana loess over residuum 

Typical profile 
H1 - 0 to 11 inches: silt loam 
H2 - 11 to 24 inches: silt loam 
H3 - 24 to 38 inches: silty clay loam 
H4 - 38 to 61 inches: silt loam 
HS - 61 to 80 inches: silt loam 

Properties and qualities 
Slope: 2 to 5 percent 
Depth to restrictive feature: 24 to 40 inches to fragipan 
Natural drainage class: Moderately well drained 
Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low 

(0.01 to 0.06 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Sodium adsorption ratio, maximum in profile: 4.0 
Available water storage in profile: Moderate (about 6.5 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 2e 
Hydrologic Soil Group: C 
Hydric soil rating: No 

340D2-Zanesville silt loam, 10 to 18 percent slopes, eroded 

Map Unit Setting 
National map unit symbol: 1 lm5w 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 45 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 
Farmland classification: Farmland of statewide importance 

Map Unit Composition 
Zanesville, eroded, and similar soils: 90 percent 
Estimates are based on observations, descriptions, and transects of the mapunil. 
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Description of Zanesville, Eroded 

Setting 
Landform: Hillslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope, nose slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Loess over residuum 

Typical profile 
H1 - 0 to 4 inches: silt loam 
H2 - 4 to 19 inches: silty clay loam 
H3 - 19 to 39 inches: silt loam 
H4 - 39 to 57 inches: channery silt loam 
R - 57 to 67 inches: bedrock 

Properties and qualities 
Slope: 1 0 to 18 percent 
Depth to restrictive feature: 19 to 32 inches to fragipan; 40 to 80 inches to lithic 

bedrock; 40 to 80 inches to paralithic bedrock 
Natural drainage class: Moderately well drained 
Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low 

(0.01 to 0.06 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Sodium adsorption ratio, maximum in profile: 4.0 
Available water storage in profile: Low (about 3.8 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 4e 
Hydrologic Soi/ Group: D 
Hydric soil rating: No 

340D3-Zanesville silty clay loam, 10 to 18 percent slopes, severely 
eroded 

Map Unit Setting 
National map unit symbol: 1 lm34 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 
Farmland classification: Not prime farmland 

Map Unit Composition 
Zanesville, severely eroded, and similar soils: 90 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 
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Description of Zanesville, Eroded 

Setting 
Landform: Hillslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope, nose slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Loess over residuum 

Typical profile 
H1 - 0 to 4 inches: silt loam 
H2 - 4 to 19 inches: silty clay loam 
H3 - 19 to 39 inches: silt loam 
H4 - 39 to 57 inches: channery silt loam 
R - 57 to 67 inches: bedrock 

Properties and qualities 
Slope: 10 to 18 percent 
Depth to restrictive feature: 19 to 32 inches to fragipan; 40 to 80 inches to lithic 

bedrock; 40 to 80 inches to paralithic bedrock 
Natural drainage class: Moderately well drained 
Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low 

(0.01 to 0.06 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Sodium adsorption ratio, maximum in profile: 4.0 
Available water storage in profile: Low (about 3.8 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 4e 
Hydrologic Soil Group: D 
Hydric soil rating: No 

340D3-Zanesville silty clay loam, 10 to 18 percent slopes, severely 
eroded 

Map Unit Setting 
National map unit symbol: 1 lm34 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 
Farmland classification: Not prime farmland 

Map Unit Composition 
Zanesville, severely eroded, and similar soils: 90 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 
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Description of Zanesville, Severely Eroded 

Setting 
Landform: Hillslopes 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Side slope, head slope 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Loess over residuum 

Typical profile 
H1 - Oto 2 inches: silty clay loam 
H2 - 2 to 19 inches: silty clay loam 
H3 - 19 to 37 inches: silt loam 
H4 - 37 to 55 inches: channery silt loam 
R - 55 to 65 inches: bedrock 

Properties and qualities 
Slope: 10 to 18 percent 
Depth to restrictive feature: 19 to 32 inches to fragipan; 40 to 80 inches to lithic 

bedrock; 40 to 80 inches to paralithic bedrock 
Natural drainage class: Moderately well drained 
Runoff class: Very high 
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately 

high (0.01 to 0.20 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Sodium adsorption ratio, maximum in profile: 4.0 
Available water storage in profile: Low {about 3.8 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 6e 
Hydrologic Soil Group: D 
Hydric soil rating: No 
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Suitabilities and Limitations for Use 

The Suitabilities and Limitations for Use section includes various soil interpretations 
displayed as thematic maps with a summary table for the soil map units in the 
selected area of interest. A single value or rating for each map unit is generated by 
aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each interpretation. 

Land Classifications 

Land Classifications are specified land use and management groupings that are 
assigned to soil areas because combinations of soil have similar behavior for 
specified practices. Most are based on soil properties and other factors that directly 
influence the specific use of the soil. Example classifications include ecological site 
classification, farmland classification, irrigated and nonirrigated land capability 
classification, and hydric rating. 

Farmland Classification (Area 1) 

Farmland classification identifies map units as prime farmland, farmland of 
statewide importance, farmland of local importance, or unique farmland. It identifies 
the location and extent of the soils that are best suited to food, feed, fiber, forage, 
and oilseed crops. NRCS policy and procedures on prime and unique farmlands are 
published in the "Federal Register," Vol. 43, No. 21, January 31, 1978. 
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MAP LEGEND 
Area of Interest (AOI) D Prime farmland if _. Prime farmland if _. Prime farmland if irrigated f!] Prime farmland if 

□ Area of Interest (AOI} subsoiled, completely protected from flooding or and reclaimed of excess irrigated and drained 
removing the root not frequently flooded salts and sodium 

□ Prime farmland if 
Soils inhibiting soil layer during the growing - Farmland of statewide irrigated and either 

Soil Rating Polygons D Prime farmland if irrigated season importance protected from flooding 

D Not prime farmland 
and the product of I (soil ~ .~ Prime farmland if irrigated - Farmland of local or not frequently flooded 
erodibility) x C (climate importance during the growing 

D All areas are prime factor} does not exceed - Prime farmland if drained season 
60 and either protected from - Farmland of unique 

farmland 
flooding or not frequently importance □ Prime farmland if 

D Prime farmland if drained D Prime farmland if irrigated 
flooded during the Not rated or not available 

subsoiled, completely 
and reclaimed of excess ,, ,, 

removing the root 

D Prime farmland if salts and sodium 
growing season 

inhibiting soil layer 
Soil Rating Points 

protected from flooding or D Farmland of statewide - Prime farmland if irrigated 

□ Prime farmland if 
not frequently flooded importance 

and drained Ill Not prime farmland 
irrigated and the product 

during the growing 
D Farmland of local 

_,,. Prime farmland if irrigated 
C All areas are prime of I (soil erodibility} x C 

season 
importance 

and either protected from 
farmland (climate factor} does not 

D Prime farmland if irrigated flooding or not frequently exceed 60 
D Farmland of unique flooded during the fll Prime farmland if drained • Prime farmland if 

D Prime farmland if drained importance growing season 
Prime farmland if irrigated and reclaimed 

and either protected from D Not rated or not available 
_ _ ,, 

Prime farmland if □ of excess salts and protected from flooding or 
flooding or not frequently subsoiled, completely not frequently flooded sodium 
flooded during the Soil Rating Lines removing the root during the growing C1 Farmland of statewide growing season - Not prime farmland inhibiting soil layer season importance 

D Prime farmland if irrigated 
All areas are prime 

_. Prime farmland if irrigated 
□ Prime farmland if irrigated 

□ Farmland of local and drained - and the product of I (soil 
farmland importance 

D Prime farmland if irrigated erodibility) x C (climate 
□ Prime farmland if drained 

and either protected from - Prime farmland if drained factor) does not exceed and either protected from ■ Farmland of unique 

flooding or not frequently 60 flooding or not frequently importance 

flooded during the flooded during the □ Not rated or not 
growing season growing season available 

Water Features 
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The soil surveys that comprise your AOI were mapped at 
1 :12,000. 

Warning: Soil Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale. 

Please rely on the bar scale on each map sheet for map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required. 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below. 

Soil Survey Area: Williamson County, Illinois 
Survey Area Data: Version 11, Sep 16, 2016 

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger. 

Date(s) aerial images were photographed: Sep 13, 2011-Oct 
21,2011 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident. 
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Table-Farmland Classification (Area 1) 

Farmland Classification-Summary by Map Unit- Williamson County, Illinois (IL 199) 

Map unit symbol Map unit name Rating Acres inAOI 

13B2 Bluford silt loam, 2 to 5 All areas are prime 
percent slopes, eroded farmland 

14C2 Ava silt loam, 5 to 10 Farmland of statewide 
percent slopes, eroded importance 

301B Grantsburg silt loam, 2 to All areas are prime 
5 percent slopes farmland 

340D2 Zanesville silt loam, 10 to Farmland of statewide 
18 percent slopes, importance 
eroded 

340D3 Zanesville silty clay Not prime farmland 
loam, 10 to 18 percent 
slopes, severely 
eroded 

Totals for Area of Interest 

Rating Options-Farmland Classification (Area 1) 

Aggregation Method: No Aggregation Necessary 

Tie-break Rule: Lower 
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Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment. 

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations. 

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/ 
portal/nrcs/main/soi ls/health/) and certain conservation and engineering 
applications. For more de.tailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/? 
cid=nrcs142p2_053951 ). 

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations. 

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey. 

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal , or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for cornrnunication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer. 
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How Soil Surveys Are Made 

Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity. 

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA. 

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape. 

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research. 

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas. 

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape. 

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinatio·ns of other 
properties. 

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil. 

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of lime, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date. 

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately. 
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Soil Map 

The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit. 
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MAP LEGEND 
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MAP INFORMATION 

The soil suiveys that comprise your AOI were mapped at 
1:12,000. 

Warning: Soil Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale. 

Please rely on the bar scale on each map sheet for map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required. 

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below. 

Soil Survey Area: Williamson County, Illinois 
Survey Area Data: Version 11, Sep 16, 2016 

Soil map units are labeled (as space allows) for map scales 
1 :50,000 or larger. 

Date(s) aerial images were photographed: Sep 13, 2011-0ct 
21,2011 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident. 
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Map Unit Legend 

Williamson County, Illinois (IL 199) 

Map Unit Symbol Map Unit Name Acres in AOI Percent of AO! 

100 Plumfield silty clay loam, 1 Oto 0.1 
18 percent slopes 

3018 Grantsburg silt loam, 2 to 5 0.1 
percent slopes 

Totals for Area of Interest 0.2 

Map Unit Descriptions 

The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit. 

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils. 

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape. 

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
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development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas. 

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities. 

Soils that have profiles that are almost alike make up a soi/ series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soi/ phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series. 

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups. 

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example. 

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to rnap the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example. 

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example. 

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example. 
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(- Williamson County, Illinois 

( 

10D-Plumfield silty clay loam, 10 to 18 percent slopes 

Map Unit Setting 
National map unit symbol: 2wk1 m 
Elevation: 330 to 820 feet 
Mean annual precipitation: 38 to 46 inches 
Mean annual air temperature: 54 to 58 degrees F 
Frost-free period: 180 to 195 days 
Farmland classification: Not prime farmland 

Map Unit Composition 
Plumfield and similar soils: 90 percent 
Minor components: 10 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Plumfield 

Setting 
Landform: Ground moraines 
Landform position (two-dimensional): Shoulder, backslope 
Landform position (three-dimensional): Head slope, side slope 
Down-slope shape: Convex 
Across-slope shape: Linear 
Parent material: Loess over mixed loess and drift over till 

Typical profile 
Ap - a to 5 inches: silty clay loam 
2Btx1 - 5 to 12 inches: silty clay loam 
2Btx2 - 12 to 36 inches: silt loam 
3Btgb - 36 to 70 inches: silty clay loam 

Properties and qualities 
Slope: 10 to 18 percent 
Depth to restrictive feature: 5 to 20 inches to fragipan 
Natural drainage class: Moderately well drained 
Runoff class: Very high 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low (0.02 

to 0.06 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mm hos/cm) 
Sodium adsorption ratio, maximum in profile: 5.0 
Available water storage in profile: Very low (about 1.8 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 6e 
Hydrologic Soil Group: D 
Hydric soil rating: No 
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Minor Components 

Belknap, occasionally flooded 
Percent of map unit: 5 percent 
Landform: Flood plains 
Landform position (three-dimensional): Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: No 

Bluford 
Percent of map unit: 5 percent 
Landform: Ground moraines 
Landform position (two-dimensional): Summit, shoulder 
Landform position (three-dimensional): Rise 
Down-slope shape: Convex 
Across-slope shape: Convex 
Hydric soil rating: No 

301 B-Grantsburg silt loam, 2 to 5 percent slopes 

Map Unit Setting 
National map unit symbol: 1 lm2y 
Elevation: 360 to 660 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 
Farmland classification: All areas are prime farmland 

Map Unit Composition 
Grantsburg and similar soils: 90 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Grantsburg 

Setting 
Landform: Loess hills 
Landform position (two-dimensional): Summit, shoulder 
Landform position (three-dimensional): lnterfluve 
Down-slope shape: Convex 
Across-slope shape: Convex 
Parent material: Peoria and roxana loess over residuum 

Typical profile 
H1 - 0 to 11 inches: silt loam 
H2 - 11 to 24 inches: silt loam 
H3 - 24 to 38 inches: silty clay loam 
H4 - 38 to 61 inches: silt loam 
H5 - 61 to 80 inches: silt loam 
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Properties and qualities 
Slope: 2 to 5 percent 
Depth to restrictive feature: 24 to 40 inches to fragipan 
Natural drainage class: Moderately well drained 
Runoff class: High 
Capacity of the most limiting layer to transmit water (Ksat): Low to moderately low 

(0.01 to 0.06 in/hr) 
Depth to water table: About 18 to 42 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Sodium adsorption ratio, maximum in profile: 4.0 
Available water storage in profile: Moderate (about 6.5 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 2e 
Hydrologic Soil Group: C 
Hydric soil rating: No 
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Soil Information for All Uses 

Suitabilities and Limitations for Use 

The Suitabilities and Limitations for Use section includes various soil interpretations 
displayed as thematic maps with a summary table for the soil map units in the 
selected area of interest. A single value or rating for each map unit is generated by 
aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each interpretation. 

Land Classifications 

Land Classifications are specified land use and management groupings that are 
assigned to soil areas because combinations of soil have similar behavior for 
specified practices. Most are based on soil properties and other factors that directly 
influence the specific use of the soil. Example classifications include ecological site 
classification, farmland classification, irrigated and nonirrigated land capability 
classification, and hydric rating. 

Farmland Classification 

Farmland classification identifies map units as prime farmland, farmland of 
statewide importance, farmland of local importance, or unique farmland. It identifies 
the location and extent of the soils that are best suited to food, feed, fiber, forage, 
and oilseed crops. NRCS policy and procedures on prime and unique farmlands are 
published in the "Federal Register," Vol. 43, No. 21, January 31, 1978. 
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MAP LEGEND 
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Soil Rating Polygons D Prime farmland if irrigated season importance protected from flooding 

D Not prime farmland 
and the product of I (soil 

__ _ ,,. 
Prime farmland if irrigated - Farmland of local or not frequently flooded 

erodibility) x C (climate importance during the growing 

D All areas are prime factor) does not exceed .-..,F Prime farmland if drained season 

60 and either protected from - Farmland of unique 
farmland flooding or not frequently importance □ Prime farmland if 

□ Prime farmland if drained D Prime farmland if irrigated flooded during the Not rated or not available 
subsoiled, completely 

and reclaimed of excess 
,.. ,, removing the root 

D Prime farmland if salts and sodium 
growing season inhibiting soil layer 

Soil Rating Points 
protected from flooding or D Farmland of statewide - Prime farmland if irrigated a Prime farmland if 

not frequently flooded importance 
and drained II Not prime farmland irrigated and the product 

during the growing D Farmland of local - Prime farmland if irrigated 
Bl All areas are prime of I (soil erodibility) x C 

season importance 
and either protected from farmland (climate factor) does not 

D Prime farmland if irrigated 
flooding or not frequently exceed 60 

□ Farmland of unique flooded during the II Prime farmland if drained 

■ 
Prime farmland if 

D Prime farmland if drained importance growing season 

□ Prime farmland if irrigated and reclaimed 
and either protected from D Not rated or not available ~ ,, Prime farmland if protected from flooding or of excess salts and 
flooding or not frequently subsoiled, completely not frequently flooded sodium 
flooded during the Soil Rating Lines removing the root 
growing season Not prime farmland inhibiting soil layer 
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and drained - and the product of I (soil 

farmland importance 

D Prime farmland if irrigated erodibility) x C (climate 
□ Prime farmland if drained 

and either protected from - Prime farmland if drained factor) does not exceed and either protected from ■ Farmland of unique 

flooding or not frequently 60 flooding or not frequently importance 
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The soil surveys that comprise your AOI were mapped at 

1:12,000. 

Warning: Soil Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 

misunderstanding of the detail of mapping and accuracy of soil 

lrne placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 

scale. 

Please rely on the bar scale on each map sheet for map 

measurements. 

Source of Map: Natural Resources Conservation Service 

Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 

projection, which preserves direction and shape but distorts 

distance and area. A projection that preserves area, such as the 

Albers equalMarea conic projection, should be used if more 

accurate calculations of distance or area are required. 

This product is generated from the USDAMNRCS certified data as 

of the version date(s) listed below. 

Soil Survey Area: Williamson County, Illinois 

Survey Area Data: Version 11, Sep 16, 2016 

Soil map units are labeled (as space allows) for map scales 

1 :50,000 or larger. 

Date(s) aerial images were photographed: Sep 13, 2011-0ct 

21, 2011 

The orthophoto or other base map on which the soil lines were 

compiled and digitized probably differs from the background 

imagery displayed on these maps. As a result, some minor 

shifting of map unit boundaries may be evident. 
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Table-Farmland Classification 

Farmland Classification-Summary by Map Unit- Williamson County, Illinois (IL 199) 

Map unit symbol Map unit name Rating 

10D Plumfield silty clay loam, Not prime farmland 
1 O to 18 percent 
slopes 

3018 Grantsburg silt loam, 2 to All areas are prime 
5 percent slopes farmland 

Totals for Area of Interest 

Rating Options-Farmland Classification 

Aggregation Method: No Aggregation Necessary 

Tie-break Rule: Lower 
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Acres in AOI 

0.1 

0.1 

0.2 

Percent of AO! 
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PART III OPERATIONS PLAN 

1) Explain the proposed operation and why the IBR is needed. Locate on a mining 
operations map. 

RESPONSE: The proposed operation is to bury a four inch HPDE line along 
-four thousand feet long and -10 feet in wide along Dwina Road. 
The buried waterline will be used to bring underground water 
back the existing water holding cell/system. The water is currently 
being pumped underground through a series of pumps to the Dean 
Road Bleeder shaft. Then the water is pumped to the surface with 
a vertical turbine pump. A new vertical turbine pump will be 
installed on an existing 10 5/8" steel casing located on the adjacent 
IBR #41. A new concrete pad lO'xl0' will be installed as a 
foundation for the pump on IBR #41. All water lines will be buried 
at least 36 inches deep after the water line leave the pumping site. 
The waterline will be installed across a small portion of IBR #37. 
The waterline will be bored under Dwina road. 

2) Surface Drainage Control 

A) 1) Locate on the mining operations map or on a separate drainage map all 
proposed drainage control systems. Show drainage patterns of all affected 
mmmgareas. 

RESPONSE: The surface drainage pattern is indicated on the attached Pre 

and Post-Mine Surface Topography Map. 

2) Will all surface drainage from the affected mining area be collected and 
treated prior to leaving the IBR area? 

Yes No X 
~~-

If yes, delineate how and where surface drainage will be collected and treated, 
and list pe1mit numbers and type of permit that the drainage control systems 
are operated under. If above answer is no, explain how regulatory compliance 
will be achieved without treatment, i.e., address the requirements of 
1816.46( e)/1817.46( e). 
RESPONSE: A sediment pond exemption is requested for this permit 

area due to its size (1.0 acres). Silt fence and/or straw bales 
will be placed along the down-slope edge of the disturbed 
area to minimize sediment loss from the disturbed areas as 
needed. Due to the small diameter of the waterline being 
installed, the trench will be immediately reclaimed during 
construction. The reclaimed trench will be seeded and 
mulched to reduce runoff and promote cover establishment. 
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B) Will all surface drainage from unaffected areas be intercepted and diverted around 
the affected mining area? 

Yes NoJL_. 

If no, please discuss. 
RESPONSE: Due to the small diameter waterline being installed. 

Reclamation concurrently with the installation of the 
waterline therefore no surface drainage problem are 

anticipated. 

C) Overland Flow Diversions and Sediment Ponds: 

Are either overland flow diversions or sediment ponds to be constructed? 

Yes No]L_. 

If yes, complete applicable parts of the SCM-1 or UCM-1 Part N (surface 
drainage control). 

D) Are surface mining activities, including road crossings, proposed within 100 ft of 
any stream ( ephemeral, intermittent, or perennial)? 

Yes _x__ No 

If Yes, 

a) For any stream(s) located outside the proposed permit boundary where 
disturbance within 100ft is proposed go to Part D.2 
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b) For any stream(s) located within the proposed boundary where disturbance 
within 100 ft is proposed go to Part D. l. 

If No, go to Part D.6. 

D.1. Provide a Stream Delineation Report and/or Wetland Delineation 
Report. Information contained in the report( s) shall meet the 
requirements found at 1780.14/1784.23, 1780.29/1784.29, 
1816.43/1817.43 and 1816.97/1817.97. 

RESPONSE: 

Indicate the number of each type of stream located within the proposed 
permit area. 

□Ephemeral ~ Intermittent □Perennial 

D.2 Is a stream buffer variance requested? 

YesX No __ 

IfYES, 

a) For stream(s) located outside the proposed permit boundary go to 
Part D.3. 

b) For stream(s) located inside the proposed pennit boundary go to Part 
D.4. 

If NO, provide a justification that each disturbed stream is 
ephemeral based on both paiis of the definition of ephemeral 
stream found at Section 1701.5 Appendix A. Briefly describe the 
disposition of the ephemeral stream(s) during operations and post
mining. Nomenclature of ephemeral streams must be consistent 
with maps and repo1is. No fmiher information is required in this 
part of the application if all streams are ephemeral. 

D.3 For each intennittent and/or perennial stream located outside the 
pennit boundary where a stream buffer variance is requested, 
provide the name of the streain and describe how the requirements 
of Section 1816.57/1817.57 will be met. No fmiher infonnation is 
required for streams outside the proposed pennit boundary. 

Response: A stream buffer variance is being requested because the proposed 
boundary is within a stream buffer zone for an un-named tributary of Pond 
Creek. A proposed water line will run along the opposite side of the existing 
county roadway. There will be no impact on stream riparian zone or water 
quality/quantity. 
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D.4 For each intennittent and/or perennial stream located inside the 
pennit boundary where a buffer variance is requested, describe the 
proposed activities. Where a bridge, road, culvert or other crossing 
is proposed for any streams that will not be diverted, provide the 
information required in Section l 780.37/1784.24. In addition, 
describe how compliance with Section 1816.57/1817.57 will be 
achieved. 

D.5 For each stream diversion complete the applicable parts of the 
SCM-1 or UCM-1. 

D.6 Discuss how the designated 100 ft stream buffer zone will be 
marked for any intermittent and/or perennial stream that will not be 
disturbed by surface mining activities. Cleary indicate the 100 ft. 
stream buffer zone on all maps. If NO streams are located within 
the proposed permit boundary or within 100 ft of the proposed 
pennit boundary indicate N/ A. 

3) Roads and other activities: 

A) Are roads to be constrncted in the IBR area? 

Yes No_K._. 

If yes, complete the applicable part of the SCM-lor UCM-1 (transportation 
facilities). 

B) If the operations involve blasting, or any other activities not specifically addressed 
above, complete applicable parts of the SCM-1 or UCM-1. 

4) Are any existing strnctures proposed for utilization in the IBR? 

Yes No ..x_. 

If yes, complete Part N.4 of the SCM-1 or UCM-1. 
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PART IV RECLAMATION PLAN 

1) Provide a reclamation plan map outlining proposed reclamation of the lands within 

the proposed IBR area and state how the IBR area will be reclaimed in conformity 

with the original plan. 

RESPONSE: 
• See the Pre and Post-Mine Land Use (Reclamation Map) 

• The buried waterline will not be recovered. It will remain buried, and final 

site reclamation will be conducted "over" it. 

• All disturbed acres will be returned to their previous land use. (Residential 

or Fish and Wildlife (Herbaceous)). 

• The entire disturbed area will be graded for positive drainage. 

• The topsoil will be amended, if necessary, and fertilized and prepared for 

appropriate planting. 
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2) Post Mining Land Use 

A) Provide a detailed description of proposed post-mining land uses and capabilities 

employing land use and capability categories listed below. Provide acreage 

figures for each post-mining land use proposed for the existing permit, the 

IBR area and total permit after inclusion of the IBR acreage and designate the 

post-mining land uses on the Post Mining Land Use Map. Acreage figures for 

post-mining land use must differentiate between mined and surface disturbance 

areas based on the mining line used in the premining section of the application. 

Existing Permit (ac) IBR (ac) Total Permit (ac) 

Land Use Prime Heap NCrop Prime Heap NCrop Prime Heap NCrop 

Cropland 13.0 8.7 2.5 13.0 

Pasture Land 0.0 0.8 5.5 0.0 

GrazinR' Land 0.0 0.0 0.0 0.0 

Forestry 0.0 0.0 14.3 0.0 

Residential 0.0 0.0 1.5 0.0 

Industrial/Commercial 0.3 0.0 0.0 0.3 

Recreation 0.0 0.0 0.0 0.1 * 0.0 

Fish & Wildlife Habitat 
(Herbaceous) 5.5 22.8 46.0 0.3 0.6 * 5.5 

Fish & Wildlife Habitat 
(Woodv) 0.0 0.8 571.8 0.0 

Fish & Wildlife Habitat 
(Wetland) 0.0 0.0 0.2 0.0 

Fish & Wildlife Habitat 
(Water) 0.0 0.0 9.2 0.0 

Developed Water 
Resources 0.0 0.0 19.3 0.0 

Undeveloped Land 0.0 0.0 0.0 0.0 

Total 19.l 25.9 677.2 0.0 0.3 0.7 18.8 

Prime: Prime farmland 

HCap: High Capability - meeting productivity requirements of 62 Ill. Adm. Code 1825. 

NonCrop: Non-Cropland - All soils which do not qualify as prime farmland or high capability 

* = "Negative Detemlination" Acres 

8.7 2.5 

0.8 5.5 

0.0 0.0 

0.0 14.3 

0.0 1.5 

0.0 0.0 

0.0 0.1 

23.1 46.6 

0.8 571.8 

0.0 0.2 

0.0 9.2 

0.0 19.3 

0.0 0.0 

33.4 671.0 
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3) Are trees located within the proposed boundary area? 

Yes No.K__. 

Response: All construction activity will accrue within the existing 
managed road right of way. 

If yes, then pursuant to Sections 1784.21 (a)(2)(A) and (C) and 1817.97 (b) the 
applicant shall: 

A) Provide a Protection and Enhancement Plan (PEP) and an Incidental Take (IT) 
authorization request to the Department for the Indiana bat meeting the 
specifications of the "Range-wide Indiana Bat Protection and Enhancement Plan 
Guidelines" (revised 2013) developed by the U.S. Fish and Wildlife Service and 
the Office of Surface Mining, or justify why no PEP and IT are required under 
those guidelines. 

B) Discuss whether or not the project is consistent with the Northern long-eared bat 
Final 4( d) Rule (January 2016), and if not then provide a PEP and IT 
authorization request to the Depa1iment consistent with the 2013 Indiana bat 
guidelines referenced above. 
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Applicant: IDNR Project Number: 1803336 

Contact: 
Williamson Energy, LLC 
James Plumley Date: 10/23/2017 

Address: 

Project: 
Address: 

16824 Liberty School Road 
Marion, IL 62959 

Dwina Road Water Line 
Dwina Road, Marion 

Description: Water Line in Road ROW 

Natural Resource Review Results 
This project was submitted for information only. It is not a consultation under Part 1075. 

The Illinois Natural Heritage Database shows the following protected resources may be in the vicinity of the 
project location: 

Chuck-Will's-Widow (Caprimulgus carolinensis) 

Location 
The applicant is responsible for the 
accuracy of the location submitted 
for the project. 

( County: Williamson 

Township, Range, Section: 
8S,3E, 13 
8S,4E,7 
8S,4E, 18 

IL Department of Natural Resources 
Contact 
Impact Assessment Section 
217-785-5500 
Division of Ecosystems & Environment 

Disclaimer 

The Illinois Natural Heritage Database cannot provide a conclusive statement on the presence, absence, or 
condition of natural resources in Illinois. This review reflects the information existing in the Database at the time 
of this inquiry, and should not be regarded as a final statement on the site being considered, nor should it be a 
substitute for detailed site surveys or field surveys required for environmental assessments. If additional 
protected resources are encountered during the project's implementation, compliance with applicable statutes 
and regulations is required. 

Terms of Use 
By using this website, you acknowledge that you have read and agree to these terms. These terms may be 
revised by IDNR as necessary. If you continue to use the EcoCAT application after we post changes to these 
terms, it will mean that you accept such changes. If at any time you do not accept the Terms of Use, you may not 
continue to use the website. 
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IDNR Project Number: 1803336 

1. The IDNR EcoCAT website was developed so that units of local government, state agencies and the public 
could request information or begin natural resource consultations on-line for the Illinois Endangered Species 
Protection Act, Illinois Natural Areas Preservation Act, and Illinois lnteragency Wetland Policy Act. EcoCAT uses 
databases, Geographic Information System mapping, and a set of programmed decision rules to determine if 
proposed actions are in the vicinity of protected natural resources. By indicating your agreement to the Terms of 
Use for this application, you warrant that you will not use this web site for any other purpose. 

2. Unauthorized attempts to upload, download, or change information on this website are strictly prohibited and 
may be punishable under the Computer Fraud and Abuse Act of 1986 and/or the National Information 
Infrastructure Protection Act. 

3. IDNR reserves the right to enhance, modify, alter, or suspend the website at any time without notice, or to 
terminate or restrict access. 

Security 

EcoCAT operates on a state of Illinois computer system. We may use software to monitor traffic and to identify 
unauthorized attempts to upload, download, or change information, to cause harm or otherwise to damage this 
site. Unauthorized attempts to upload, download, or change information on this server is strictly prohibited by law. 

Unauthorized use, tampering with or modification of this system, including supporting hardware or software, may 
subject the violator to criminal and civil penalties. In the event of unauthorized intrusion, all relevant information 
regarding possible violation of law may be provided to law enforcement officials. 

Privacy 

EcoCAT generates a public record subject to disclosure under the Freedom of Information Act. Otherwise, IDNR 
uses the information submitted to EcoCAT solely for internal tracking purposes. 
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INTRODUCTION 

HMG Engineers, Inc. (HMG) was contacted by Williamson Energy, LLC seeking assistance in 
identifying existing herbaceous vegetation located in an area planned for the laying of a water line. 
The co1Tidor which is 10 feet wide begins along the east side of Dwina Road at its intersection with 
the mine rail loop, located southeast of the preparation plant. The water line is scheduled to be 
buried along the top outslope of the east road ditch. The line will extend south approximately 3,360 
feet where it will cross under the road and then extend an additional 750 feet, approximately, along 
the west side of the road (Figure 1). 

Williamson Energy, LLC inforrned HMG of a concern regarding Chuck-Wills-Widows 
(Caprimu/gus carolinensis), a listed (threatened) bird species in Illinois. Chuck-Wills-Widows 
reportedly nest on the ground among dead leaves, pine needles, or bare ditt in dense thickets near 
openings. State biologists were wanting more information about the composition of herbaceous 
vegetation along the proposed waterline corridor. 

METHODS 

Five representative locations were selected along the length of the co1Tidor, 4 on the east side of the 
road and 1 on the west side (Figure 1 ). At each location dominant herbaceous species were 
identified and a visual estimate made of percent cover to the nearest 5 %. The east side corridor is 
under or adjacent to an overhead power line, vegetation is managed to prevent woody growth. The 
west side part of the corridor is managed by intensive mowing. 

RESULTS 

Species recorded are typical of species in Southern Illinois which dominate areas where succession is 
held back by regular mowing (Table 1). This management scheme favors perennial and biennial 
grasses and legumes like tall fescue, purpletop grass, broomsedge, and red clover. Where the 
frequency of mowing is somewhat less, aggressive annuals like foxtails and goldemods will invade. 
Where mowing is less often yet, aggressive perennials and biennials like Japanese honeysuckle, 
Sericea lespedeza, Trumpet creeper vine, and blackberry will begin to invade. In smmnary, the 
corridor vegetation is typical for areas developing varying degrees of old field vegetation due to 
vatying degrees of mowing frequency. This is consistent with norrnal management of road and 
power line rights of ways. Table 2 shows that over 80% of the vegetation is comprised of tall fescue, 
Japanese honeysuckle, green foxtail, and purpletop grass. 

CONCLUSIONS 

The typical nesting habitat of the Chuck-Will's-Widow, namely bare ditt, leaf, or pine needle cover 
in dense thickets near openings is not present on the proposed water line area. The proposed corridor 
is open, void of any canopy, with ground cover dominated by living annual, biennial, and perennial 
herbaceous vegetation. 
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Table 1. Dwina Road waterline herbaceous vegetation, October 24, 2017. 

Sample site Species Scientific name % Cover 

1 Japanese honsysuckle Lonicera japonica 70 

Sericea lespedeza Lespedeza cuneata 10 

Canada goldenrod Solidago canadensis 10 

Trumpet creeper vine Campsis radicans 5 

2 Green foxtail Setaria viridis 30 

Tall fescue Festuca arundinacea 25 

Purpletop grass Tridens jlavus 20 

Japanese honeysuckle Lonicerajaponica 15 

3 Purpletop grass Tridens jlavus 20 

Green foxtail Setaria viridis 20 

Japanese honeysuckle Lonicera japonica 20 

Broomsedge Andropogon virginicus 15 

Canada goldenrod Solidago canadensis 10 

Common blackberry Rubus allegheniensis 5 

4 Tall fascue Festuca arundinacea 90 

Green foxtail Setaria viridis 10 

5 Tall fascue Festuca arundinacea 70 

Yellow foxtail Setaria pumila 20 

Red clover Trifoliwn pratense 10 
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Table 2. Relative dominance for the site. 

total% 

Tall fescue 38.9 
Japanese honsysuckle 22.1 
Green foxtail 12.6 
Purpletop grass 8.4 
Canada goldenrod 4.2 
Yellow foxtail 4.2 
Broomsedge 3.2 
Sericea lespedeza 2.1 
Red clover 2.1 
Trumpet creeper vine 1.1 
Common blackberry 1.1 

100.0 
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Section 
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FRESERVATION SERVICES 

Brnce Rauuer. GO\·emor 
One Katural Resources Way Springfield, TI!inois 62702-1271 

NATURAL \\'V<-w.dnr. illinois.gm 
!RESOURCES 

\\.'ayne A. Ro5ernh~I. Dire.:tor 

August I 0, 20 I 7 

Rachel Leibowitz, Ph.D. 
Deputy State Historic Preservation Officer 
IDNR Historic Preservation D ivision 
I Old State Capitol Plaza 
Springfield, lL 6270 I 

Dear Dr. Leibowitz: 

lHPARev,ew 
H/A-::::-----
AC..{' c...,~ -5----=:s 
AR -
FIie Drn J ;rp~ 

Pursuant to the requirements of the Programmatic Agreement bet\veen the Illinois Historic 
Preservation Agency and IDNR concerning mining, please reviev. the enclosed Archaeological 
Survey Short Report. 

PROJECT: Williamson Energy, Permit 375: \,\,-aterline 
LOCATION: starting 0.4 miles notih of the intersection of Dwina Road and Corinth Road North. 

'\,\,'-Gem:i4;-IL, running northward for 0.75 miles IL 
COUNTY: Williamson CONTRACTOR: ARO (Titus) 

The Phase One archaeological survey of 0.9 acres has not recorded any archaeological sites; project 
clearance is recommended. 

In accordance with the established procedures fo r coord ination of lllinois Oepa.riment of Natural 
Resources projects, IDNR-Office of Realty and Environmental Planning requests the concurrence 
of the State Historic Preservation Office in our determination that the proposed undertaking is a no 
effect regarding status of any Historic Property. 

If no reply is received from fHPA \-\.ithin 45 days, IDNR will conclude that. as per the 
Programmatic Agreement. this application is approved and wi ll proceed with the undertaking. 

Sincelj~ 

Dawn Cobb 
Archaeologist 
Office of Realt1 and Environmental Planning 

dc :mbs 

ENCL OS URE 2 hardcopies; l CD 

CON UR 
By: f<q_c.-&.L LrL: b ~T-z._ 
Deputy State Historic Preservation Officer 

Date: ----===s'--~ --'-j ..c::.g'_-/'-7-'----
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ARCHAEOLOGICAL SURVEY SHORT REPORT 
Illinois Historic Preservation Agency 
1 Old State Capitol Plaza, Springfield, Illinois 62701-1507 
(217) 782-4836 

IHPA Log Number: 

LOCATIONAL INFORMATION AND SJIBYEY CONTHTIONS; 
County: Williamson Quadrangle: Pittsburg, Illinois 7.5' 

3 

Reviewer: 
Date: 

Accept: Reject: 

Project Type/Title: Phase I Cultural Resources Survey and Assessment of the Dwina Road Waterline for 
Williamson Energy, LLC, Williamson County, Illinois (ARG CRM 1990). 
Funding and/or Permitting Federal/State Agencies: IDNR 

Legal Location: 
Section: 7 (SWSW), 18 (W2NW) 
Section: 13 (NESE) 

UTM Coordinates: 

Township: 8S Range: 4E 
Township: 8S Range: 3E 

North End: UTM North: 4189211 UTM East: 340110 
South End: UTM North: 4187964 UTM East: 340069 

Location: Survey area is located along the west (southern¼ mile) and east (northern½ mile) sides ofDwina 
Road; the southern end of the survey corridor begins approximately 0.63 km (0.4 mile) no11h of the intersection 
ofDwina Road and Corinth Road, and extends northward approximately 1.25 km (0.75 mile). The survey area 
is approximately 3.6 km (2.25 miles) west-northwest of Corinth, Illinois. 

Project Description: Phase I archaeological survey of a proposed waterline for Williamson Energy, LLC 
IDNR Mine Permit No. 375. 
Topography: Slopes and ridge crest 
Elevation(' AMSL): 485'-560' 
Soils: Ava-Bluford-Wynoose (University of Illinois 1966) 
Drainage: Unnamed Intermittent, Pond Creek, Middle Fork Big Muddy River, Big Muddy River River, 
Mississippi River 
Land Use/Ground Cover (include % visibility): Grass and weeds 0-20% visibility 
Survey Limitations: None 

ARCHARQLQGTCAL AND HISTORICAL INFORMATION; 
Historic Plats/Atlases/Sources: ISM/DNR Inventory of Archaeological Sites; IHPA HARGIS database; 
1837 GLO Plat Maps of Township 8 South, Ranges 3 and 4 East (General Land Office) (Attachment B, Figure 
B-1); 
1876 Atlas of the State of Illinois (Warner and Beers) (Attachment B, Figure B-2); 
1908 Standard Atlas of Williamson County, Illinois (George A. Ogle and Company) (Attachment B, Figure 
B-3); 
1940s? township plat map (W.W. Hixson) (Attachment B, Figure B-4); 
1941 USGS West Frankfort, Ill. IS-minute series topographic quadrangle (Attachment B, Figure B-5) 

Previously Reported Sites: Within one-mile of project area, 52 sites: IIWMill-144, IIWM147-148, 
ll\VM153, IIWM3!3, IIWM333-342, IIWM350, ll\VM364-366 
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Previous Surveys: Within project area: 90364 (not in CR.tvl report archive) (covers northern 230 m (0.14 mile) 
of current survey area). In I-mile of project area: 669 (Vander Lees! 1981), 14961 (Ensor et al. 2005), 18699 
(Faberson 2009), 18933 (Anderson 2010), 20334 (Craig and Rein 2014), 20730 (Lenee 2014), 90345 (not in 
report CRM archive), 90389 (not in CRM report archive) 

Regional Archaeologist Contacted: None, consulted the Illinois Inventory of Archaeological Sites 
Investigation Techniques: Systematic surface survey along a single transect in areas where surface visibility 
exceeded 25 percent; systematic, screened shovel testing at 15 m intervals along a single transect in areas 
where ground surface visibility fell below 25 percent. 
Time Expended: 2 Hours 
Sites/Find Spots Located: None 
Cultural Material: n/a 
Curated At: n/a 
Collection Techniques: n/a 

Area Surveyed (acres and square meters): 0.9 acre; 3,642 square meters 

RESULTS OFTNVESTTGATTQNS AND RECOMMENPAJJQNS; (check one) 

...ll. Phase I archaeological reconnaissance has located no archaeological material; project clearance 
is recommended. 

Phase I archaeological reconnaissance has located archaeological materials; site(s) does(do) not 
meet requirements for National Register eligibility; project clearance is recommended. 

Phase I archaeological reconnaissance has located archaeological materials; site(s) may meet 
requirements for National Register eligibility; further testing is recommended. 

Phase II archaeological investigation has indicated that site(s) does(do) not meet requirements 
for National Register eligibility; project clearance is recommended. 

Phase II archaeological investigation has indicated that site(s) meet requirements for National 
Register eligibility; formal report is pending and a determination of eligibility is recommended. 

Comments: American Resources Group recently completed an intensive, Phase I cultural resources survey of 
a proposed waterline in northeastern Williamson County, Illinois. The project area is located approximately 3.6 
km (2.25 miles) west-northwest of Corinth along Dwina Road (Attachment A, Figure A-1). 

The site-file search and architectural records review conducted prior to beginning the field survey revealed 
that no archaeological sites or architectural properties had been recorded within the present project area. One 
previously recorded archaeological site/cemete1y (Alsup Cemete1y), is, however, located on a wooded ridge 
spur along the western side of Dwina Road in the extreme southeastern corner of Section 12. This cemetery 
was recorded in 1981 and revisited in 2003 (Ensor et al. 2003; Vander Leest 1981 ). Though no stones were 
observed during either the 1981 or the 2003 surveys, local informants indicated that at least two individuals 
were buried there. The presence of two cedar trees in an unplowed location suppm1ed the oral history. The 
cemetery will not be impacted by the current project area, as it is located on the opposite (west) side of the road 
from the proposed waterline, which will be constructed just east of the road ditch along the east side ofDwina 
Road, a distance of approximately 20 m. 
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The results of the pre-field records and literature review suggested that both prehistoric and historic site density 
was apt to be low in the project area, due to its relatively great distance form a perennial water source and 
primarily sloping topography. The pre-field review of historic maps indicated there no structures plotted on any 
of the maps within the project area (Attachment B, Figures B-I-B-5). 

The project area is comprised of 3-m-wide (I 0-foot-wide) linear corridor comprising approximately 0.9 acre 
ofland where a waterline is planned for construction. The project corridor is located along the west (along the 
southern ¼ mile) and east (along the northern ½ mile) sides of Dwina Road. The project area was primarily 
located in mowed and unmowed grass and weeds; the southern portion along the west side of Dwina Road 
had recently been scalped by mowing, allowing up to 50 percent ground surface visibility in this area, which 
was surface surveyed along a single transect (Attachment C, Figure C-1 ). The remaining areas were primarily 
in high grass and weeds (Attachment C, Figures C-2-C-4). Ground surface visibility was negligible in these 
areas. Though much of this area was situated on sloping ground adjacent to the road ditches (which was surface 
surveyed along a single transect), the ridge tops and areas with less than 20 percent slope were subject to 
systematic, screened shovel testing at 15 m intervals along a single transect. 

No cultural resources were identified during the present investigation, indicating the proposed undertaking will 
not have an adverse effect on significant cultural resources. It is recommended that the proposed undertaking be 
allowed to proceed as planned without any additional cultural resources investigations. 

ARCHAEOLOGICAi, CONTRACTOR INFOBMAITONi 
Archaeological Contractor: American Resources Group, Ltd. 
Address/Phone: 127 North Washington Street 

Carbondale, Illinois 62901-1507 / (618) 529-2741 
Surveyor(s): Kevin Lomas, Steve Titus Survey Date(s): August 3, 2017 
Report Completed by: Cally Lenee Date: August 4, 20 I 7 
Submitted by (signature and title): /,L- . A ~ ;, ·, \ ;;,;::: ,?.-

_,..,,o,1,,,ci, •'c- /',yiLs-~ f;"vj tf,CT,;'J,,/ \.¼},], ied'v~/1-/ Z 

ATTACHMENT CHECK LIST; /#1 through #4 are mandatory) 
....i.,1) Relevant portion ofUSGS 7.5' topographic quadrangle map(s) showing project location and any 

recorded site; 
....i.,2) Project map(s) depicting survey limits and, when applicable, approximate site limits and 

concentrations of cultural materials; 
_3) 
....i.,4) 
....i.,5) 

Site form(s): (two copies of each form); 
All relevant project correspondence; 
Additional information sheets as necessary . 

Address of Owner/Agent/Agency To Whom SHPO Comment Should Be Mailed To: 
Williamson Energy, LLC American Resources Group, Ltd. 
16824 Liberty School Road 127 North Washington Street 
Marion, Illinois 62959 Carbondale, Illinois 62901-1507 

Contact Person: Mr. James Plumley 
Telephone Number: (618) 969-8259 

REVIEWERS COMMENISi 

Contact Person: Mr. Steve Titus 
Telephone Number: (618) 529-2741 
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Figure A- 1. Topographic location of the project area, Williamson County, Illinois (USGS 1963). 
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Figure B-1. Portion of the 1837 GLO Plat Maps of Township 8 South, Ranges 3 and 4 East (Illinois State Archives 
2017). 

Figure B-2. Portion of the 1876 Atlas of the State of Illinois illustrating the project area (Warner and Beers 1876). 

Figure B-3. Portion of the 1908 Atlas of Williamson County, Illinois, illustrating the project area (George A. Ogle 
and Company 1908). 
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Figure B-4. Portion of the 1940s? Plat Book of Williamson County, illustrating the project area (W.W. Hixson 
I 940s?). 
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Figure B-5. Portion of the 194 I West Frankfort, Illinois, USGS 15' series topographic quadrangle illustrating the 
project area (USGS 1941). 
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Figure C-1. Southern end of the project corridor looking north along west side of Dwina Road. 
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(__) Figure C-2. Near southern end of the project corridor looking north along east side ofDwina Road. 



R06730

14 

C 

C 

(_ 

Phase I - Williamson Energy Dwina Road Waterline 

Figure C-3. North end of project corridor looking south along east side ofDwina Road. 

Figure C-4. North end of project corridor looking north along east side of Dwina Road (at mine 
entrance). 
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STATE OF ILLINOIS 

ENVIRONMENT AL PROTECTION AGENCY 

Subject: Williamson Energy, LLC - Pond Creek Mine No. I 

Data: Log No. 9083-19 

Reviewed by: I. Ward Date: 06/10/19 

Log No. 9083-19 ⇒IBR No. 79 to OMM Permit No. 375. 

Log No. 9083-19 

• IBR to OMM Permit No. 375 requests the addition of 17.01 acres. 
• IBR area is located in Sections 35 and 36, Township 7 South, Range 3 East, 

Franklin County. 
• IBR is for installation of a supply shaft to transport supplies underground as re

quired for the continued effective operation of approved mine plan, belt air shaft 
and fan to supply required ventilation along with six (6) steel cased boreholes with 
a diameter less ten 10 5/8 inches for power and other supplies, power substation, 
dry storage barn and equipment yard. 

• Runoff from the area approved herein will be controlled by silt fence, mulching, 
seeding, vegetation, rock check dams, erosion control blankets, etc. 

* Actiqn: Reference Log Nos. 9083-19 in CA as additional permit acreage. 
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Illinois Depart1nent of 
Natural Resources 
One Natural Resources Way Springfield. Illinois 62702-1271 

NATURAL www.dnr.illinois.gov 
_RESOURCES 

Mr. Carson Pollastro 
1Villiamson Energy, LLC 
P.O. Box 99 
Johnston City, IL 62951 

Re: Pennit No. 375 

February 9, 2018 

Incidental Boundary Revision No. 79 

Dear Mr. Pollastro: 

083·/19 
~,\.,'-~ (}v<rl:;_. : .3 · J c( - (' 

Bmce Rauner. GoYernor 

\:Vayne A. Rosenthal. Direcror 

JR ~~\S,ry_rufol 
•~ FEB 15 2018 i.';J 
IL Enviro:1r::,:;.iia, P1ote,.;t1on ~y 
MM/(JJI.J REGIOl'IAL OFFICE 

The appropriate Department technical staff have reviewed the proposed incidental boundary revision 
dated December 18,2017, and the supplemental infonnation dated, January 18, 2018, submitted by the 
pennittee for the Pond Creek No. 1 Mine. The request would add 19.9 acres to conduct surface coal 
mining activities. The additional acres would be used for the installation and operation of a materials 
shaft, an air shaft and fan, six steel-cased boreholes, a power substation, a storage building, and an 
equipment storage yard. 

Section 1774.13: The Department finds the pennittee has demonstrated in its request, and field 
inspections by the Department's field representative have confirmed, that these areas meet the 
requirements for an incidental boundary revision, as outlined in 62 Ill. Adm. Code 1774.13(d). Section 
l 774.13(d)(6) publication requirements have been met. Section l 774.13(c) findings are below. 

DEPARTMENT FINDINGS 

Section 1761.l l(d): The proposed pennit area is adjacent to the right-of-way of Davis Road. The only 
proposed coal mining activities in the pennit area within 100 feet of the public road is the constrnction 
of a mine access road. Thus, the provisions of 1761.14(b) do not apply. 

Section 1761 .J l(e): The proposed pennit area is within three hundred (300) feet measured horizontally 
of an occupied dwelling. The applicant shall establish a three hundred (300) foot buffer around the 
dwelling, not disturb within the buffer zone and shall install and maintain buffer zone markers to 
prevent disturbance within the buffer zone. No mining operations are proposed within tlu·ee hundred 
(300) feet measured horizontally of the dwelling. 

Section l 773.15(c)(l2): The effect of the proposed permitting action on properties listed on or eligible 
for listing on the National Register of Historic Places has been taken into account by the Department. 
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M:r. Carson Pollastro 
Permit No. 375 
Incidental Boundary Revision No. 79 
Page3 

Section 1817.13: Upon completion of drilling activities, a borehole/well completion diagram shall be 
submitted to the Depariment for all boreholes ( dewater, injection, observation, methar1e vent, rockdust, 
power supply, etc.) within thiriy (30) days of completion of drilling activities. Pursuar1t to 62 Ill. Adm. 
Code 1817.13, each borehole shall be properly cased/lined. The construction diagram shall include the 
location and surveyed elevation of each borehole, a unique narne for the borehole ar1d details on the 
casing/construction materials used. A copy of the borehole/well completion diagram can be found on 
at: 

https:!/www.dnr.illinois.gov/mines/LRD/Pages/FonnsApplicationsMemorar1da.asDx 

under Miscellaneous Pcnnittee/Operator Fonns. Construction all boreholes/monit01ing wells shall be 
in accordance with Operator Memorar1dum 2017-01. 

Section 1817.15: Pursuant to 62 Ill. Adm. Code 1817.15, each borehole shall be properly abaridoned 
and sealed when no longer needed for its intended purpose. Proof of plugging shall be submitted to the 
Depariment within sixty (60) days of the date of this approval letter. A copy of the plugging affidavit 
fonn can be found on the Deparhnent's Fonns webpage at: 

httDs :/ iwv,-w. dnr.illinois. gov /mines/LRD/P a ges/F onnsApplicationsMemoranda. aspx, 

under Miscellaneous Pennittee/Operator Fonns. Proof of plugging of all boreholes shall be in 
accordar1ce with Operator Memorandum 2015-02. 

All other conditions and provisions contained in the approved pennit also apply to this revision. 
Approval from this agency does not relieve the pennittee from obtaining approval from other agencies 
requiring such. 

The Depariment is in receipt of the fee ar1d bond. Please forward two copies of your request letter ar1d 
map(s) to Illinois Enviromnental Protection Agency, Mine Pollution Control Program, 2309 \Vest 
Main Street, Suite 116, Marion, Illinois 62959. Mining activities on these 19 .9 acres may commence. 

Should you have ar1y questions, please contact Will Gillespie at our Benton Office. 

NSD:WG:gr 

cc: W. Gillespie 

Sincerely, 

Nick Sar1 Diego, Supervisor 
Land Reclarnation Division 

Mine Pollution Control Prograrn, IEP A 
M. ParTish 

02051044.docx 
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Williamson Energy, LLC 
PO Box 99 
Johnston City, IL 62951 
Office: 618-983-3020 

INCIDENTIAL BOUNDARY 

REVISION FOR PERMIT NO. 375 

North Supply Shaft 

FRANKLIN COUNTY, IL 
Pond Creek #1 Mine 

December 18, 2017 
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Williamson Energy, LLC 
PO Box 99 
Johnston City, IL 62951 
Office: 618-983-3020 Fax: 618-983-301 7 

Mr. Dean Spindler 
Illinois Department of Natural Resources 
Land Reclamation Division 
One Natural Resources Way. 
Springfield, IL 62702 

December 18, 2017 

RE: IBR to Permit No. 375, Williamson Energy, LLC: 19.9-acre IBR for a North Supply Shaft. 

Dear Mr. Spindler: 

(....., An application (2 Copies) for the above-referenced IBR is enclosed for Williamson Energy, LLC 

A Cultural Resources Survey will be completed and submitted at the end of the written text. 

One copy was hand delivered to Williams Gillespie at the IDNR office in Benton, IL. 

Please let me know if you have any questions or need further information. 

enclosure 
Cc: Chris Skelton 

Williams Gillespie 

Sincerely, --P, r~ 
James Plumley 
Permit Coordinator-Foresight Energy, LLC 

W~j]) 
~ FEB 14 2019 

IL Environmental Protection Agency 
MARION REGIONAL OFFICE 
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Williamson Energy, LLC 
PO Box 99 
Johnston City, IL 62951 
Office: 618-983-3020 Fax: 618-983-3017 

Mr. Williams Gillespie 
Illinois Department of Natural Resources 
Land Reclamation Division 
503 E. Main St. 
Benton, 11. 62812 

December 18, 2017 

RE: IBR to Permit No. 375, Williamson Energy, LLC: 19.9-acre IBR for a North Supply Shaft 

Dear Mr. Gillespie: 

An application for the above-referenced IBR is enclosed for Williamson Energy, LLC. 

C_J A Cultural Resources Survey is included with this submittal and concurrence. 

Please let me know if you have any questions or need further information. 

James Plumley 
Permit Coordinator-Foresight Energy, LLC 

enclosure 
Cc: Chris Skelton 

(J 
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Cover Sheet: Application for Coal Mining and Reclamation Operations 

Applicant: Williamson Energy, LLC 
Name of Company, Corporation, Partnership or Individual. [1777.11) 

AVS ID: 156747 

Permit No. 375 

Application Type: D New 

[] Existing -------------------
D Revision No. __ _ D Renewal No. D TransferNo. __ _ 

[2g IBR □ Mid-Term 
Permit Type: 

□ IPR 
D Surface ~ Underground D Carbon Recovery 

Name of Mine: Pond Creek No.l Mine 

MSHAIDNo.: l l-03141(Mine);IL08-03141-02 (Refuse) l 1778.13(g) I 

List the Mine Safety and Health Administration (MSHA) number(s) for all mine associated structures that 
require MSHA approval. 

1. 
2. 
3. 
4. 
5. 
6. 

Imooundment Tvoe/Name MSHANo. 

Is application to be used as an application for an NPDES and/or !EPA Subtitle D? 

If this is an application for an NPDES permit, the Consolidated Permits Program, Application Form 2C 
(renewal), Form 2D (new), or Form 2E (sanitary) must be completed. 

□ YES ~NO 
IfYES, 

□ IEPA Subtitle D State Permit 

□ NPDES (New) □ NPDES (Renewal) 

□ NPDES (Modification) 

LJ I Waive my right of the 90-day permit issuance deadline as required by Section 
39(a)(4) of the Illinois Environmental Protection Act and 35 Ill. Adm. Code 
309.225(c) of the Illinois Pollution Control Board Rules and Regulations. 

I, ~ ~ , Authorized Person , ""'°' pooaltios (J<Tgruurt,llt 

of perjury, declare that I have examined this application, including the accompanying statements and 
documents, and that, to the best of my knowledge, it is true and correct. I also certify that all printed copies of 
this application provided to the Department and County Clerk(s) are identical. (Signer must be at least a 
Vice-President or duly authorized representative) 

Dated: 12/18/ l 7 

ll Pa g e Created : s~p tcm b~r 1 5 , 2017 
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i PARTJ: Administrativelnfpnnation 

1.1 General Information 

I.I.I Applicant: Williamson Energy, LLC 
156747 

1.1.2 

AVS ID: 
Applicant is a: 

Individual Contact: 
[1778.13(b)] 

Address/PO Box: 

City: 

State: 

Zip Code: 

Email Address: 

Phone Number: 

Fax Number: 
Tax ID/FEIN No. 

[]I Corporation D Partnership D Sole Proprietor 
D Association or other Business Entity [1778.13(a)J 

James Plumley, Authorized Person 

P.O. Box 99 
Johnston City 
IL 
62951 

618-983-3020 
618-983-3017 
20-0888529 

!Nam.t mtd lirle) 

Resident Agent who will accept service of process for the applicant: [1778.13(b)] 
Company: Williamson Energy, LLC 
Individual Contact: James Plumley 

Address/PO Box: 

City: 

State: 

Zip Code: 

Email Address: 

Phone Number: 

Fax Number: 

Tax ID/FEIN No. 

(Name and Title} 

PO Box 99 
Johnston City 
IL 
62951 
James.plumley@foresight.com 
618-983-3020 
618-983-3017 
81-0669143 

1.1.3 Who will be the operator at the permit site? [1778.!3(b)J 
D Applicant []I Other/Contract operator 

If the operator is not tl1e applicant, then complete Table 1.4.1 for the company/entity. 

1.1.4 Who will pay Abandoned Mine Land Reclamation fees? [1778.13(b)] 
~ Applicant D Other/Contract operator 

llPage 
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1.2 Acreage and Timetable 

1.2.1 Mine: 

Address/PO Box: 
City: 

State: 

Zip Code: 

Pond Creek l Mine 
PO Box 99 
Johnston City 
IL 
62951 

Pit or Portal No./Nal}'.le County fit 
I 

North Portal Franklin 
North Portal Franklin 

"'Shadow Area ifiti County ! ., 

pec(s) Twp Range Total ,..,., ;1 

, Pii,.cres 
35 7S 3E .2 
36 7S 3E 19.7 

TOTAL: 19.9 

Sec(s) Twp Range , Total' 
j 

Acres 

TOTAL: 

1.2.2 Indicate type of disturbance from mining and acreage associated with each type. (1780.11/1784.I I] 

Type of Disturbance: Acres 
Area Strippings 

Mine Waste Areas 

Processing Areas & Support Facilities 8.9 
Soil Storage Areas 

Diversions 

Auger Mining (to be su1face affected) 

Contour Stripping 

Steep Slopes (equal to or greater than 37%) 

Coal Recovery (Gob & Slurry) 

Other 

Undisturbed Areas 11.0 
TOT AL (11111st equal total acres being permitted) 19.9 

Shadow Area 

21 Page Created· September 15 2017 
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1.2.3 For each phase (permit) of the proposed surface coal mining and reclamation operation over the life 
of the mine, provide the anticipated or actual starting and tennination date and the anticipated number of 

acres to be affected. [1779.12] Designate the boundaries of each phase on the Pre-mining Land Use. 
[1779.24(c)] 

-

Phase/Permit . Start Date End Date Acres to be Affected 

1.2.4 Indicate on the Pre-mining Land Use Map \vhere future permits for coal refuse piles, coal waste 

impoundments, or other surface facilities would be located. Provide a general statement that future 
facilities will be located X number of miles from the current permit. 

1.3 Property Ownership 

1.3.1 Complete Table 1.3. l for(!) each legal or equitable owner ofrecord, (2) each holder ofleasehold 

interest, and (3) any purchaser of record under a real estate contract for the surface and mineral property 

within the proposed permit boundary. [1778.13(e), 1778.lS(a)] 

Complete Table 1.3.1 Property Interest Holders Within Permit Area 
1 
.3.lA If the proposed penuit is for a surface mine where the private mineral estate has been 
severed from the private surface estate, also provide with Department with: 

• A copy of the written consent of the surface owner to the extraction of coal by 
surface mining methods; or 

• A copy of the conveyance that expressly grants or reserves the right to extract the 
coal by surface mining methods; or 

• If the conveyance does not expressly grant the right to extract the coal by surface 
mining methods, provide the Department with documentation that, under the 
applicable State law, the applicant has the legal authority to extract the coal by 
surface mining methods. [1778.lS(b)] 

Provide as an Attachment to Part 1.3.IA. 

1.3.2 Complete Table l.3.2 for any owner of record for property (surface and subsurface) contiguous to 
any part of the proposed pem1it boundary. [1778.13(1)] 

3jPage 

Complete Table 1.3.2 Property Interest Holders Contiguous to the Permit Area 

1 

.3.2A Does the applicant have an interest in any lands, options or pending bids on interest for 
lands which are contiguous to the proposed pemlit area'? 

D Yes [gj No 
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If YES, the applicant shall also provide a statement of all lands, interest in lands, options, or 

pending bids on interests held or made by the applicant for lands contiguous to the area described 
in ci1e permit application. f1778.13(h)I 

Upon request by the applicant, this information may be held in confidence by the Department, if 

not on public file. Does the applicant wish any of the above information to be held confidential? 

0 Yes 0 No 

If YES, the applicant shall identify which infom1ation is to be held confidential in its statement. 
[1778.13(11)] 

1.3.3 Provide a map ID (name) which shows all boundaries of lands and names of present ovmers of record 

of those lands, both surface and subsurface, included in or contiguous to the permit area. The map shall 

also show which lands within the permit area are controlled properties (i.e. applicant is claiming legal 

right to enter and begin surface coal mining and reclamation operations) versus uncontrolled properties 
(i.e. applicant does not yet have the legal right of entry). [1779.24(a) and (b)I 

Provide Map of Controlled vs. Uncontrolled Properties as an Attachment to Part 1.3.3. 

1.3.4 Complete Table 1.3.4 for any owner of record for property (surface and subsurface) identified in 

table 1.3. l and shown on the appropriate map identified in 1.3.3, not owned by the applicant, identifying 
the documents and legal rights claimed to enter and mine. 

All properties identified in Table 1.3.4 that the applicant does not have a legal right to enter and begin 

mining operations shall require submission of a Property Ownership \Vaiver form for each property 

identified for the application to be considered administratively complete [see Operator Memorandum No. 
2011-01] as an Attachment to Part 1.3.4. 

Com Iete Table 1.3.4 Uncontrolled Interest Within Proposed Boundary. 

1.4 Ownership and Control Information 

1.4.1 Complete Table 1.4.1 to identify all owners/controllers of the applicant. O1,nership or control is 
evidenced by: 

• Being a permittee of a surface coal mining operation; or 

• Based on instruments of O\mership or voting securities, owning of record in excess of fifty (50) 
percent of an entity; or 

• Having any other relationship which gives one person authority directly or indirectly to determine 
the manner in which an applicant, an operator, or other entity conducts surface coal mining 
operations 

The following relationships are presumed to constitute ownership or control unless a person can 
demonstrate that the person subject to the presumption does not in fact have the authority directly or 
indirectly to detennine the manner in which the relevant surface coal mining operation is conducted. 

• Being an officer or director of an entity; or 

41Page 
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• Being the operator of a surface coal mining operation; or 
• Having the ability to commit the financial or real property assets or working resources of an entity; 
• Being a general partner in a partnership; or 
• Based on the instruments of O\Vnership or the voting securities of a corporate entity, owning of 

record ten (10) through fifty (50) percent of the entity; or 
• Owning or controlling coal to be mined by another person under a lease, sublease or other contract 

and having the right to receive such coal after mining or having authority to determine the manner 
in which that person or another person conducts a surface coal mining operation. 

[1773.5, 1778.!3(c)(I) to (c)(3)] 

See Permit 375 

1.4.2 If an owner/controller identified in Table 1.4.1 is or has been associated with a permitted surface coal 
mining and reclamation operation in the United States within the five (5) years preceding the date of the 
application, the applicant shall complete Table 1.4.2. [1778.13(c)(4)] 

See Permit 375 

1.4.3 For any other pending surface coal mining operation in any State in the United States filed by an 
owner/controller identified in Table 1.4.2, the applicant shall complete Table 1.4.3. [1778.13(c)(5)] 

See Permit 375 

1.4.4 For any surface coal mining operation (permitted or applied for) owned or controlled by the 
applicant, the applicant shall complete Table 1.4.4. [1778.13(d)(l)] 

See Penn it 375 

1.5 Violation History 

1.5.1 Has the applicant, any subsidiary, affiliate, or persons controlled by or under common control with 
the applicant, had Federal, State, or Tribal coal mining permit suspended or revoked in the last five (5) 
years preceding the date of submission of the application? [1778.14(a)(l)] 

D Yes [8;J No 

1.5.2 Has the applicant, any subsidiary, affiliate, or persons controlled by or under common control with 
the applicant, had forfeited a perfonnance bond or similar security deposited in lieu of bond? 
[1778.14(a)(2)] 

D Yes [8;J No 

IfYES to either Questions 1.5.1 or 1.5.2, tl1e applicant shall complete Table 1.5 for any permit/company 
associated with permit suspension, revocation or bond forfeiture. [1778.14(a) and (b)] 

1.5.3 The applicant shall complete Table 1.5.3 for all violations received by the applicant during tl1e three 
(3) year period preceding the application date. [1778.14(c)] 

See Permit 375 

SI Page 
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1.5.3A For any outstanding violation or violation under appeal listed in Table 1.5.3, the applicant 
shall provide supporting documentation showing good faith efforts from the issuing agency or 
appeals proceedings. [l 773.15(b), 1778.14(c)] 

Provide as an Attachment to Part 1.5.3A. 

1.5.4 The applicant shall complete Table 1.5.4 for all violations received by surface coal mining operations 
owned/controlled by the applicant. [1778.14(c)] 

See Permit 375 

1.6 Affidavits, Certifications, Insurance Certificates, Newspaper Notice. The applicant shall attach the 
appropriate affidavits required for the type of operations proposed, a draft public notice, and a valid certificate of 
insurance. 

1.6.1 Check and attach the completed documents for the proposed operations, if applicable: 

Underground Mining Affidavit 

Planned Subsidence Mitigation Right of Entry Affidavit 

Underground Slurry Disposal Affidavit 
Public Land Survey Monuments Certification 

X Engineering Certification 
Occupied Dwelling Buffer Zone Waiver 

1.6.2 Attach a draft public notice and indicate below the name of the newspaper to publish tlie notice. 
[1778.21]. 

I Marion Daily Republican 

Provide draft public notice as an Attachment to Part 1.6.2. 

1.6.3 The applicant shall provide proof of general liability insurance from an authorized provider (licensed 
to write from the Illinois Department of!nsurance). If the certificate is intended to also cover liability in tlie 
event of subsidence-related damages, this should be clearly indicated on the certificate. [1778.18, 
1817.121(c}(3)] 

Provide certificate of insurance as an Attachment to Part 1.6.3. See Permit 375 

GI Page 
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C ENGINEERING CERTIFICATION 

I hereby certify the engineering design used in preparation of this application, attachments, and 
supplements were done by me or under my direct supervision. 

I certify that I am familiar with all of the plans, specifications, reports, and maps submitted as 
part of this application and that said information is accurate. 

I certify to the best of my knowledge all such design is in accordance with all applicable local, 
state and federal laws, rules and regulations. 

I further certify that all applicable maps and/or drawings have been individually sealed in 
accordance with the Professional Engineering Act, 225 ILCS 325/15. 

James Plumley 

Name 

Williamson Energy, LLC 

Firm 

PO Box 99 

Johnston City, IL 62951 

Address 

618-983-3020 

Phone Number 

INDIVIDUAL P.E. CERTIFICATION 

IL067610 

1-18-18 

Date 

PROFESSIONAL DESIGN FIRM CERTIFICATION 

Complete if applicable. If not, respond NI A. 

As an employee of a Professional Design Firm as defined by the Illinois Department of 
Financial and Professional Regulation, I certify that the professional design firm is registered and in 
good standing with the Illinois Department of Financial and Professional Regulation. 

l..J Professional Design Firm Name Professional Design Firm Number 
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Attachment 1.6.2 
PUBLIC NOTICE 

Pursuant to the Surface Coal Mining 
Land Conservation and Reclamation Act 
(PA-81-1015, as amended) and the Rules 
and Regulations of the Act, ,vmiamson 
Energy, LLC, P. 0. Box 99, Johnston 
City, IL 62951, hereby gives notice that a 
request for a 19.9 acre Incidental 
Boundary Revision (IBR) was submitted 
to the Illinois Department of Natural 
Resources, Office of Mines and 
Minerals, Land Reclamation Division 
under the provisions of Section 1774.13 
(d) (2 to complete a supply shaft to 
transport supplies underground as 
required for the continued effective 
operation of the approved mine plan, 
belt air shaft and fan to supply required 
ventilation along with six (6) steel cased 
boreholes with a diameter< 10 5/ 3 inches 
for power and other supplies, power 
substation, dry storage barn and 
equipment grave yard(6,8 acres). 

The proposed permit area is described: 
19.90 acres of the N,V/4, S\V/4 of Section 
36 and Part of NE/4, SE/4 of Section 35, 
Township 7S, R3E of the 3rd Principal 
Meridian, Franklin County, IL. 

The physical location is on Davis 
Road and approximately 25 feet north of 
the Gunn Road intersection in Franklin 
County, Illinois. 

The applicant will also be accessing 
the site from Davis Road at 
approximately 90 degree angle from 
Davis Road. 

Copies of the application are on file 
for inspection at the following office, and 
written comments may be addressed to: 
Illinois Department of Natural 
Resources, Office of Mines & Minerals, 
Land Reclamation Div., One Natural 
Resources \Vay, Springfield, IL 62702-
1271. 

The closing date of the comment 
period for this IBR is seven (7) days 
from the date of this Public Notice. 

Public Notice will be ran in the l\larion 
Daily Republican. 
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TABLE l.3.1 
P roper ty Interest Holders Within Permit Area 

N•me Addrc~s Type or l lold<r: 
Sul'flcl' or Mineral Propt rlf P11rt'CI Ill M•p ID Refrrcn«' J -- ~ Lt1:•ll~:c1ul1•bl~ L•1soholder/Pun:h1.er ·~: 

Nn1uml llesourvc Panners LP - 601 JcffcrSOn Su-ec1, Mous1on. TX 77002 Legul Mineral All All --Donnlcl e. nnd Ltilani S Gr.1111 17712 Dean Rood, Johnsion Ci1y, JL 62591 _ _!-ci;nl -·- - - - Surface - -- - - . 12-36-300-002 - 12-36-300-002 
- -- - - - - - - - -- --- ------ - ---- ---- - - - -- ---- --- -- --- -- - - - - •·- --- -- -- -·-· -· -- - ---·---- - - ·- - --· .. ---·- ------- --·--· - -- - -~ - -- - - - ---·-· - . ---- - - - - - -~ -- - - -- - - - ~ ---- - ---- --- --- -- - - -- - ·-- -- - ~-- -- -- - - -- - ------- - - --· - · .. _ - ____ .,, ___ .. -- ---- - ---- ----- -- - - - --·- - - - --- - --- --- ... ----

__ ___ ,._ 

- -- -- -- - - - --- - --- ---- ---- --- - - ---- - -- - - - --~-- - - ---- - - - ~ -- - -- - - - --- - - ----- - - --··- ·- -- ----- ----- -- ------ ----·- - - ---- ------ - - -- ·-- . - - -- -- -- ·--- - - - -------. ---- -- ---~ - . - - -- - - - - ·---- - - -
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C c·, 
TABLE 1.3.2 

Property Interest Holders Contiguous to the Permit Area 

Name Address Surface or M~ncral Property P11rcc1JO 

Keith G and Diann R Br~v~ing Family Trnst __ ,.!.!..!_6} R°-ger Rd. West Frankfort, IL 62896 -- Su1f ace . . . _ _ _ I 2:_36-300-003 

_____ J66~eilson Road, West Frankfort, IL 6289~- §._u1:_face __ ____________ - ~ -35-400-002 Browning Brother~Trust N~2004 

Roger Mull 

Melissa D Easley _ 

I Donald L Fort 
Ronald H Harki ns 

Dernerious J Harkins 

17368 Nielso..'.'_)3,o~~~l, _~est Frank0r1, fL 62896 Surface _____ ~~ 36: 30~0l3 

27~~ Melvin Rd, Wes~ ~rankfort, lL 62_~? _____ Surf~e ____ _ 

2009 E Cleveland, West Frank~Or),_lL 628% Surf~ce 

488 Davi~__!ld, Thornps~n,_vi~e, JL !:2~9_0 ____ .. _ Surface 

12-36-300-0 14 ----
12-36-300-0 15 
--· --·-·-
12-36-300-009 

(-) 

Map ID l,lercrcncc 

!
Todd Culp 

James L 0 111111 Jr 

488 Davis Rd, T hompsonville, IL 62890 Surface ______ 12-36-300-0 10 

424 Davis Rd, Thomp~o~1:1ill~,-jl:__~28()()~=--= - Surface . _, __ ·--- ~~= = ·= } 2-36-300-0 l I _·:__~-=.r -- -
628 Davis Rd, Thornpsonvill~ !!, 62890 Surface_ _________ 12-36-300-007 

. -- ·•·•-·-·· ------ -·-·-~-··--·-···I···-

--- - ------!--------------1 1---
---!-------------·------ --- - 1· 
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C 

I;~~ 
L~-: J 

-
Name -~·.......,r.· ...... ·-,, 

-
\d1lrCS$ 

lsee Penni! 37.5 

,,_____ - ··- ····--·-1-··· ·-·-· ·- -·-· ·-•·--

-

(_ 
TABLE 1.4.1 

Owners and Controllers of the A11plicant 

-
SSN (,'nlanlary),IEJN O"riershlp or Coulrol Reblionship to lhe 

Applka ntl ro,l1io11-...,.n 1k Owner,hlJJ Ptrc~nlai,:e 
L0<1Ui9n lri 

Or:,:11ub::11io11;al St r11c1ure 

+------1···-·--•-· ···- ·-··-· -

•·-·-·•··----·- 1--· -·-·•-···-·•··--·--··-· ----t--------1-----1-

-· - - - ·-1- ··- - -

- - ·· I 

-·-·-·--····- ·-·--·- 1----

0Hc Po;l1ion 
A'+Sttlllctl 

- I 

- - 1 

I 

.) 

'l'crmi11nllou 
O;Hc 
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TABLE 1.4.2 
Ownership and Control Information for Other Permitted U.S. Surface Coal Mining and Reclamation Operations 

~~ 

~ ~ 
Owner/Entity from 'l'ubli, I.~. I 

!Sec l'en11i1 375 

I 

I 

. 

~ - -------

PcrmlttcHCn!!_l1>nny )'lnme of Operorlon in 
1)$, lndMduul h•• 1/cen A<~nelnrcd with for 

the Previous 5 Yen~. 
Pnslllnn •nrtc lo C'ompony Cnmp,1ny ETN l'edcn1l or ~ •tc 

l>erntlf Number S101<• 

---1-- - -
- -- 1-- -- -

1-----------1--· 

--•· ·-·-·····I·- -----1-- ---· ··-··1·-·········· 

- -1-----1-
······ .. -···-1----- -..... -· .......... _., ·•···•---... -· - 1--- -

------ ----!----- I -----l ·---·-··I-· 

.r 

I -

···-· r--- I- - . _ ... _ ,._ ... 
·I----- ---- - · I --· - ---I .. -••···•··•··• ····•······· ······-•········--···· .. - -
·1-··-··-·------- •·•·••··-1-........ -

Nume oT 
lh•gnlHtorr 
,1\utlioriiy 

~fSIIA Number "11111 
01lll' of ISSUJlll('l' 

- I -

I-

I - - -
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TABLE 1.4.3 
Pending Permit Applications Associated with a Table 1.4.2 Operations of Owners and Controllers 

l,.Namc of Owncr/Gontrollcr from Tnl/lc IA.2 "Name ofApplicnnt Comp;ony Position Title 
bi]:.;;·• ..... -. 

State 
N11111c of Regulatory 

Aut11orlty 

Permit ApJillcatlon 
lilumber or other 

ldc111IOc1' 

Dntc. of Pennlr'j 
ApJ>IJcntlon - ~ 

See Penn it 375 
- ··--- ···- - -- ·-·- -·-··1····· -·· -·-· ·- -· ···· - I· ·-·--•·- ·-··- ···· ·-·--· ·· ·· ··-·- -· 1----··-··-·--·--

-----1--- -- - 1- - I • 

,. _, 
I 

I 

---------1-- - - - 1- - ----·-- -·-- -- - 1· 
I ---·- - - - -- -· I- --------1---- ··•-·-- - 1- ______ , ___ _ 

- ·I - ·--·------1--

-
···-··•··••·-·•··-·····••··---···-·····l--------+-- ·-·•-···-··· ······-··· -····- -·I ··-············---
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TABLE 1.4.4 
Surface Coal Mining Operations Owned or Controlled by the Applic:mt 

See 1'enn1t 375 

l 1---· 

--• ---·- - -----1 
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TABLE 1.5.3 
List of Violations by Applicant the Past 3 Years 

·---l-··---~·· ----~-·--·---·-! 

+··--··-·-·11-----

____ , ___ . .. ···-·· ··I 

l··-··-·······-·1-···-·· 
1---····· .... ,....... ···--· 

-·····•··· ·-··------------·---------·----
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'~ 

TABLE 1.5.4 
Violation History for Surface Con! Mining Operations Owned/Controlled by Applicant 

-1----

1---- . ·----1- ------ ···1··-·-. ,_ _____ _ 

....... l•-··"·-·----•-- -------+----
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u 
300.014 
12-36-300-002 

12-35-200-007 

12-35-400-001 

Proposed Surface Permit Area 

Proposed Area to Be Disturbed 

Existing Surface Permit Area 

Public Road 

Tract Infonnation Including PIN # 

12-36-200-003 

N 

E 

s 

00-006 12-36-400-001 

12-36-400-003 

Surface Ownership Map 
North Supply Shaft IBR 

Williamson Energy, LLC 
<><•= o,~ LUKllS DEPNmlENT OF NATURN.. RES0URCES PERMIT NO. 375 ., 

Surface Ownership Map JLP 7/24/17 
-">proved Dale POND CREEK MINE NO. 1 

By JLP 12/1 7/17 P,,ep:ar,eo8y 

Re'+'ise-d: WllllAMSON ENERGY, LLC. 

P.O. BOX 99, JOHNSTON CITY, ILLINOIS 62951 

=~ ProjeelNo. !Rev. IMap# 
AS NOTED Map 2 
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MEi\IOR~NDUM OF REAL ESTATE LEASE 

This Memorandum dated this 
A, :t .... 

,;J-0 , day of June, 20 l 7, by and between Donald E, 

Grant and Leilani S, Grant, husband and wife, with a mailing address at l 77 l 2 Dean Road, 

Johnston City, Illinois 62951, hereinafter called "Lessor", and Williamson Energy, LLC, a 

Delaware Limited Liability Company, with a mailing address at P .0. Box 99, Johnston City, 

Illinois 62951 hereinafter called "Lessee". 

KNOW ALL MEN BY THESE PRESENTS that Lessor and Lessee have entered into a 

Real Estate Lease of even date herewith concerning various interests in the surface only of the 

following described premises located in Franklin County, Illinois: 

basis. 

The Center One-third of the Nortl1 Three-Fourths of the West half of the 
Southwest Quarter of Section Thirty-six (36), Township Seven (7) South, Range 
Three (3) East of the Third P,M,, and containing twenty (20) acres, more or less, 

PIN: l 2-36-300-002 

Lessor is the owner of the rights granted in said Lease, 

Said Lease has an initial Fifteen (l5) year term with the right to renew on a year to year 

All persons having reason to be concerned with the title as to the foregoing premises are 

hereby given notice of the existence ofsaicl Real Estate Lease and of the duty to inquire about its 

1 
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tem1s and conditions with regard to the title to the foregoing premises. lnquiries may be made to 

Lessee at the address set forth above. 

Dated the elate set forth above. 

Leilani S. Grant 

WILLIAMSON ENERGY, LLC 

STATE OF ILLINOIS 

ss 

COUNTY OF ) 

I, the undersigned, a Notary Public, in and for said County, in the State aforesaid, do hereby 
ce1tify that Donald E. Grant, personally known to me to be the same person whose name is 
subscribed to the foregoing instrument, appeared before me this day in person, and 
acknowledged that he signed, sealed, and delivered the said instrument as his free and voluntary 
act and deed, for the uses and purposes herein set fo1th, including the release and waiver of the 
right of homestead. 

Given under my hand and seal this J.,) clay of '-,..,\t,J , 2017. --- -~=---

OFFICIAL SEAL 
STACI R LOWRY 

Nolary Public - State of Illinois 
My Commission Expires Jan 14, 2019 t 

-

cf 

Notary Public 

2 



R06763

STATE OF ILUNOIS 

ss 
COUNTY OF 

[, the undersigned, a Notary Public, in and for said County, in the State aforesaid, do hereby 
certify that Leilani S. Grant, personally known to me to be the same person whose name is 
subscribed to the foregoing instrument, appeared before me this day in person, and 
acknowledged that she signed, sealed, and delivered the said instrument as her free and voluntary 
act and deed, for the uses and purposes herein set forth, including the release and waiver of the 
right of homestead. 

Given under my band and seal this JO clay of C\1.~1 
(/ 

OFFICIAL SEAL 
STACI R LOWRY 

Notary Public • State ol Illinois 
My Commission Expires Jan 14, 2019 

STA TE OF !LLINOIS 

(\ 

Notary Public U 

) 

) ss 

COUNTY OF WILLL"..MSON ) 

, 2017. 

I, the undersigned Notary Public, in and for said County in the State aforesaid, do hereby 
certify that Lee M. Landon, Regional Land Manager personally known to me to be a duly 
authorized person of WILLIAMSON ENERGY, LLC, a Delaware Limited Liability Company, 
and personally known to me to be the same person whose name is subscribed to the foregoing 
instrument, appeared before me this day in person, and acknowledged that he signed, sealed and 
delivered the said instrument as such authorized person pursuant to authority given by the 
Members of said limited liability company, as his free and voluntary act, and as the free and 
voluntary act and deed of said Company, for the uses and purposes therein set forth. 

·, 
Given under my hand and seal this )0 day of__;"---:=;c,\=',=-c_---' 2017. 

V 

s '" 
Notary Put,,, 

My Commiss1L , , 1 NotAry Public j 

3 
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) 

2.1 Pre-mining Land Use Information 

2.1.1 Pre-mining land use and capability acreages. Complete Table 2.1.1: Land Use Capability (Pre
mine) Summary giving the acreage and capability of each land use ,vithin the proposed permit area, 
employing only land use categories of 62 Ill. Adm. Code 1701.5, die "fish and wildlife" land use category 
must be subdivided per Operator Memorandum 2015-01, and as provided in Table 2.1.1. Use only these 
land uses for completing the land use maps. The information shall be broken down with a separate table for 
each landowner. [1780.23/1784.15) 

Note: other agencies, such as USA CE, may define land uses differently. 

See Table 2.1.1 

2.1.2 Provide slope measurements to represent existing land surface configuration of proposed permit area. 
A soils map of medium intensity prepared to NRCS specifications or a contoured aerial photo may be 
submitted to meet this requirement. [1779.24/1783.24(1)] 

[g] Check here if using one of the above maps or photos. 

Does the Soils Map submitted with the application meet the requirements to provide slope measurements? 

0 YES [gj NO 

IfNO, provide a contoured aerial photo for the proposed boundary. 

NIA 

2.1.3 Has previous mining activity occurred within the permit and/or adjacent area? [1816.133/1817.1331 

[g] YES 0 NO 

IfYES, provide the following: [1777.14(b); 1779.25(a)(8)/1783.25(a)(8)l 

l!Page 

a) Type of mining and the approximate date of extraction. 

D Surface Mining 
CR] Underground Mmmg 

Approx. Dates: 

Approx. Dates: Ongoing 
b) \Vhat coal seam or other minerals(s) were extracted? 

\ Illinois 6 Seam 

c) Delineate on the Pre-mining Land Use Map the areas disturbed by previous mining activities, 
including active, inactive or abandoned underground mine work along with any mine opening to 
the surface. 

NIA 

d) Identify, on the Pre-mining Land Use Map, areas where surface coal mining operations were 
conducted prior to August 3, 1977; after August 3, 1977 and prior to May 3, 1978; after May 3, 

Created· September 15. 2017 
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1978 and prior to February 1, 1983; and any permanent regulatory program pennit issued after 
February 1, 1983. [1777.14(b)] 

NIA 

e) Identify the land uses preceding any type of mining, ifknO\vn. 

NIA 

2.1.4 Is any of the permit area subject to local or county zoning? 

DYES ~ NO 

If YES, provide a description of the existing land uses and land classifications under local law, if any, for 
the proposed pennit and adjacent areas. 

2.1.5 Provide the location of surface and subsurface man-made features within, passing through, or 

passing over the proposed permit area on the Pre-mining Land Use Map. Such features should include, but 

are not limited to, major electric transmission lines, pipelines, agricultural drainage tile fields, gas and oil 

wells, and water weils. For gas, oil, and water wells provide the depth, if available, of the well. 
[1779.24(e)ll 783.24( e)] 

I See Operation Map 

2.1.4 If any of the land uses changed within the last five (5) years, indicate the acreage and changes of land 
uses. [l 780.23(a)(l)/1784.15(a)(l)] 

NIA 

2.2 Pre-mining Soils Information The applicant is strongly recommended to use the USDA \Veb Soil Survey. 

The web soil survey has the ability to create a Custom Soil Survey report for tl1e application area which will 
generate many of the information requirements for pre-mining soils and prime famtland restoration plans which may 

reference this report. Please note there are extra soil data tables, including Land Classification, Non-irrigated 

Capability Class, and Vegetation Productivity, and the data from the Soil Property and Qualities tab which must 
specifically be extracted when creating a custom report. 

NOTE: The acreage of the Area of Interest must agree with the permit acreage. This report may be referenced in 
responding to portions of the required soil information. 

2.2.1 The narrative of land capability and productivity shall employ the USDA National Resources 

Conservation Service's Land-Capability Classification (Agriculture Handbook No. 210) in conjunction 

with the soil information provided under the published soil survey completing the Soil Information 

Chart in Part 2.2.9. Optimum levels management productivity information may be found in Bulletin 811. 
[1779.21/1783.21]. 

NOTE: This Bulletin has periodic updates in a supplemental table. 

I See Attached Soil Report 2.2.1 

2JPage ((eated September 1S, 2017 
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2.2.2 A Soils Map shall be provided as required by Part 2.2. Soil map scale must be the same scale as the 
Pre-mining Land Use Map and Post Mining Land Use/Capability Reclamation Map, unless othenvise 
approved by the Department. Does tl1e submitted Soils Map represent a map developed by the National 
Resources Conservation Service (NRCS)? [1779.21/1783.21] 

!XI YES D NO 

If YES, complete the following: 

a) Has the NRCS soil map been modified in any way except by a change in scale? 

DYES !XI NO 

If YES, explain the nature of the changes. 

2.2.3 For surface mines, delineate on the Soils Map, the area which will incur actual mrnmg 
(removal of overburden and/or deposition of overburden for the extraction of coal). You may identify any 
areas proposed to remain undisturbed. [1780.14] 

For underground mines, you may identify any areas proposed to remain undisturbed. [1784.23] 

NIA 

2.2.4 Are any of the identified map units correlated as prime fannland by NRCS criteria? 

!XI YES D NO 

IfYES, explain and provide documentation to meet the requirements of 1785.17 or 1823.11, if a request 
for grandfathering, negative determination or underground mine exemption is sought. If prime farmlands 
exist which will not meet the exemption criteria described above, a prime farmlands restoration plan must 
be provided in Parts 8.2 through 8.4. [1785.17(b)/1823.ll] 

NIA 

2.2.5 Indicate the average topsoil thickness of each of the Soil Map units to be affected. Locate on Soils 
Map the test holes for soil horizon thickness sampling. Provide the average and methodology for 
detennining the average pre-mining topsoil thickness in inches for: [1779.21/1783.21] 

Non-cropland capability 
High capability 
Prime Farmland 

inches 
inches 

--------8- inches 

2.2.6 List the soil types and acreages of areas that will require the B and/or portions of the C horizon to be 
removed and replaced in order to establish the root medium necessary to achieve soil productivity 
consistent with the proposed post-mining land use. Alternatively, a narrative description explaining why 
specific soil type acres infonnation for reclamation plan achievement is not necessary may be provided. 
[1780.lS(b )(4)/l 784.13(b)(4)] 

NIA 

3JPage 
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2.2.7 Are selected overburden materials proposed to be used in lieu of or as a supplement to the A
horizon? 

0 YES ~ NO 

JfYES, provide the appropriate information required by Part 2.2.9. [1779.21(b)/1783.21(b)J. 

NIA 

Also, identify the source of the substitute materials and the topsoil to be substituted away from (not 
removed) on a separate soils map, labeled Topsoil Substitution Map and/or describe the area in narrative 
form. [1780.14/1784.231 

NIA 

2.2.8 Explain why the proposed plan will provide the best available material of equal or better quality 
than present topsoil or surface existing material. [1816.22(b)/1817.22(b)J. This section must be addressed 
when affecting previously disturbed areas if the surface soil is not to be salvaged. If topsoil substitutes or 
supplements are proposed, a demonstration of their suitability shall be required based on analysis of 
thickness of soil horizons, total depth, texture, percent coarse fragments, pH, and aerial extent of the 
different kinds of soils. The Department shall require other chemical and physical analyses, field-site trials, 
or greenhouse tests if determined to be necessary or desirable to demonstrate the stability of the topsoil 
substitutes or supplements. [1780.18(b)(4)/1784.13(b)(4)]; [1779.21/1783.211 

NIA 

2.2.9 Complete Table 2.2.9: Soils Information Chart acreage for each of the map units (soil type and slope 
classification) of prime fanmland, high capability (include grandfathered and negatively determined prin1e 
farmland) and non-cropland capability land with respect to areas within the permit area. All soils 
previously disturbed by home sites, fannsteads, roads, etc., shall be tabulated as non-cropland capability 
and need not undergo a negative determination. The Soil Information Chart must be broken out by land 
0"11er, if there is more than one. [1779.2l(a)/1783.2l(a)J; [1785.17] 

See Table 2.2.9 

Optional-addition: If applicable, quantify map units acreage values on Table 2.2.9: Soils 
Information Chart for areas which will not be disturbed. [1779.21(a)/1783.21(a)] 

2.3 Areas \Yhere l\1ining is Limited or Prohibited 

2.3.1 Does the proposed pe1mit area include areas designated unsuitable for surface coal mining and 
reclamation operations, or under study for designation in an administrative proceedings as unsuitable for 
surface coal mining and reclamation operations? [1773.15(c)(3)] 

0 YES [8] NO 

If YtS, identify these areas on the Pre-mining Land Use and Operations :rvlap. 
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2.3.2 Does the proposed permit area include lands within boundaries of the National Park System, National 
\Vildlife Refuge System, the National System of Trails, the National \Vilderness Preservation System, 
the Wild and Scenic Rivers System, and National Recreation Areas, etc.? (1761.ll(a)] 

0 YES 18] NO 

If YES, identify these areas on the Pre-mining Land Use and Operations Map. 

2.3.3 Does the proposed pem1it area include lands within the boundaries of any national forest? 
(1761.ll(b)] 

0 YES 18] NO 

If YES, identify these areas on the Pre-mining Land Use and Operations Map. 

2.3.4 Are tl1ere any publicly owned parks or any places included in the National Register of Historic Places 
on or within 1,000 feet of the proposed permit area? (1761.ll(c)] 

0 YES [gj NO 

IfYES, identify these areas on the Pre-mining Land Use and Operations Map. 

2.3.5 Does the operations plan propose any surface coal mining operations within 100 feet measured 
horizontally of the outside right-of-way line of any public road? (I 761.ll(d)] 

0 YES 18] NO 

If YES, complete the following: 

a) Describe the measures to be used to insure that the interest of the affected public and 
landowners will be protected. [l 761.ll(d)(2)(B)] 

b) In the public notice of the application required in Section 1.6.2, identify the public road(s), 
describe the activities to be conducted within 100 feet of the road(s), and indicate the opportunity 
for a public hearing on this matter. (1761.ll(d)(2)(A)] 

2.3.6 Does the proposed permit area include any public roads which are to be removed1 relocated or 
closed? (1761.14] 

0 YES 18] NO 

!fYES, complete the following: 

SI Page 

a) Submit the necessary approvals of the authority with jurisdiction over the public road. 
(l 761.14(b)(2)] 
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b) If a public road is to be replaced or re-located within the pennit area, provide evidence that a 
bond has or will be posted with the authority with jurisdiction over the public road. If such bond 
has not been nor will be posted, address road replacement costs in Table l l.5. l.l4. 

c) Describe the measures to be used to insure that the interest of the affected public and 
landowners will be protected. [176I.14(b)(5)] 

ct) In the public notice of the application required in Part 1.6.2, identify the public road(s) to be 
removed, relocated or closed, and indicate the opportunity for a public bearing on this matter. 
[1761.14(b)(3) and (4)] 

2.3.7 Does the operations plan propose any surface coal mining operations within 300 feet measured 
horizontally from any occupied dwelling other than a haul road or access road which connects with an 
existing public road on the side of the public road opposite the dwelling? [1761.ll(e)] 

0 YES ~ NO 

IfYES, include a waiver from the owner of the dwelling meeting the following requirements: [1761.15] 

The waiver shall be by lease, deed, or other conveyance from the O\\ner of the dwelling. The 
waiver must clarify that the owner and signator bad the legal right to deny mining and knowingly 
waived that right. 
Provide proof that the waiver has been properly filed in public property records pursuant to State 
laws. 

NOTE: .if a valid ·waiver ·was obtained before August 3, 1977 from the mvner of an occupied dwelling to 
conduct operations within 300 feet of the dwelling. a new waiver need not be obtained. [1761.JS(c)J 

2.3.8 Does the operations plan propose any surface coal mining operations within 300 feet measured 
horizontally of any public building, school, church, community or institutional building or public park? [62 
Ill. Adm. Code 1761.ll(f)] 

0 YES ~ NO 

2.3.9 Are there any public or private cemeteries or Indian burial grounds or other areas where human 
bodies are interred located in or within one hundred (JOO) feet oftl1e proposed permit area? [62 Ill. Adm. 
Code 1761.ll(g)] 

0 YES ~ NO 

If YES, locate on the Pre-mining Land Use r-.fap, Operations Map and Post Mining Land Use/Capability 
Reclamation Plan Map the boundaries of the above-referenced areas and indicate a 100 foot buffer zone 
around the cemetery or burial ground. [1779.24G)/1783.24(j)] 
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2.3.10 Are valid existing rights claimed for any part of the permit area? [1761.5; 1761.16] 

0 YES !Z] NO 

IfYES, complete Part 2.6, 2.7, or 2.8 to substantiate the claim. 

2.4 Public Parks, Historic Properties 

2.4.1 Provide a description of the historic properties (archeological sites and/or historic standing 
structures) listed or potentially eligible for listing on the National Register of Historic Places and any 
known archeological features within the proposed permit and adjacent areas, The description of the historic 
properties occurring within the permit area and adjacent areas shall be based upon available data. If studies 
have been completed and submitted for review prior to this application, attach a copy of the results of that 

review. For significant revisions other than shadow area revisions, attach a copy of the IHPA review. 
[1779.12/1783.12] 

NIA 

2.4.2 If investigations are underway or under review, reference the current status. [1779.12(b)/1783.12(b)] 

NOTE: Studies which are submitted to the Department shall be submitted as a separate document (3 hard 
copies, plus one on disk in pdf format or other format as directed by the Department) 

NIA 

2.4.3 If historic properties are to be avoided, provide a map showing their location in lieu of either a Phase 
I evaluation or a Phase II evaluation. A qualified archaeologist shall create the map and identifying field 

markings to be employed to ensure the site(s) will not be disturbed by surface coal mining and reclamation 
operations. The map is to be submitted in duplicate in separate cover from the rest of the application and 
labeled Historic Properties Protection Map. The Department will hold the map as a confidential document. 

If a revision proposes a disturbance not previously identified, identify its location to any avoidance area. 
[1773.13(d)(3)]. 

NIA 

2.4.4 Is this an underground mine with planned subsidence? 

0 YES !Z] NO 

lfYES, provide photos and a Shadow Area Structure Photo Reference Map with information on structures 
within the angle of draw of planned subsidence operations. [1784.20(b )(8)] 

2.4.5 Provide a plan for publicly owned park(s), or place(s) listed on the National Register of Historic 
Places, that may be adversely affected by lhe proposed operation describing the measures to be 
employed: [1780.31/1784.17] 

71Page Created Sept~rnber 15, 2017 
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.-· 

NIA 

To prevent adverse impacts caused by surface mining related activities including, but not limited 
to, loss or destruction of historic properties; or 
If valid existing rights exist or joint agency approval is to be obtained under 62 Ill. Adm. Code 
l 76 l .17(d), to minimize adverse impacts. If valid existing rights are to be claimed, complete 
Sections 2.5 or 2.6 of this application, whichever is applicable. 

2.5 Valid Existing Rights (VER) Good Faith/All Permits Standard. [1761.16(b)(2)] 

The applicant must provide a property rights demonstration under 62 Ill. Adm. Code l 761.5(a) if the applicant's 
request for VER is based upon tl1e good faith/all permits standard in Section 1761.S(b )(I). This demonstration must 
include the following items: [l 761.16(b)] 

2.5.1 A legal description of the land to which the request pertains. 

NIA 

2.5.2 Complete documentation of the character and extent of the current interests in the surface and 
mineral estates of the land to which the request pertains. 

NIA 

2.5.3 A complete chain of title for the surface and mineral estates of the land to which the request pertains. 

NIA 

2.5.4 A description of the nature and effect of each title instrument that forms the basis for the request, 
including any provision pertaining to the type of method of mining or mining-related surface disturbances 
and facilities. 

NIA 

2.5.5 A description of the type and extent of surface coal mining operations that the applicant or pennittee 
claims the right to conduct, including the method of mining and mining-related surface activities and 
facilities, and an explanation of how those operations would be consistent with State property law. 

NIA 

2.5.6 Complete documentation of the nature and ownership, as of the date that the land came under the 
protection of 62 Ill. Adm. Code 1761.11, of all property rights for the surface and mineral estates ofthc 
land to which the request pertains. 

NIA 

2.5.7 Names and addresses of the current owners of the surface and mineral estates of the land to which 
the request pertains. 

NIA 
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2.5.8 If the coal interests have been severed from other propeny interests, documentation that the owners 
of other property interests in the land to which the request pertains have been notified and provided a 
minimum of 14 days to comment on the validity of the applicant or permittee's property rights claims. 

NIA 

2.5.9 Provide any comment-; received in response to the notification provided under Part 2.5.8. above. 

NIA 

2.5.10 Approval and issuance dates and identification numbers for any pem1its, licenses, and 
authorizations that the applicant, pennittee or a predecessor in interest obtained before the land came under 
the protection of 62 Ill. Adm. Code 1761.11. 

NIA 

2.5.11 Application dates and identification numbers for any permits, licenses, and authorizations for which 
the applicant, permittee or a predecessor in interest submitted an application before the land came under the 
protection of 62 Ill. Adm. Code 1761.l I. 

NIA 

2.5.12 An explanation of any other good faith effort that the applicant, pemtlttee or a predecessor in 
interest made to obtain the necessary pennits, licenses, and authorizations as of the date that the land came 
under the protection of 62 Ill. Adm. Code 1761.11. 

NIA 

2.6 Valid Existing Rights (VER) Needed for and Adjacent Standard. [1761.16(b)(3)] 

The applicant must provide a property rights demonstration wider 62 Ill. Adm. Code 1761.S(a) if the applicant's 
request for VER is based upon the good faith/all permits standard in Section 1761 .S(b )(I). This demonstration must 
include the following items: [1761.16(b)] 

2.6.1 A legal description of the land to which the request pertains. 

NIA 

2.6.2 Complete documentation of the character and extent of the current interests in the sutface and 
mineral estates of the land to which the request pertains. 

NIA 

2.6.3 A complete chain of title for the surface and mineral estates of the land to which the request pertains. 

NIA 

2.6.4 A description of the nature and effect of each title instrument that forms the basis for the request, 
including any provision pertaining to the type of method of mining or mining-related surface disturbances 
and facilities. 

9IPage 
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NIA 

2.6.5 A description of the type and extent of surface coal mining operations that the applicant or pennittee 
claims the right to conduct, including the method of mining and mining-related surface activities and 
facilities, and an explanation of how those operations would be consistent with State property law. 

NIA 

2.6.6 Complete documentation of the nature and ownership, as of the date that the land came under the 
protection of 62 Ill. Adm. Code 1761.1 I, of all property rights for tl1e surface and mineral estates of the 
land to which the request pertains. 

NIA 

2.6.7 Names and addresses of the current owners of the surface and mineral estates of the land to which 
the request pertains. 

NIA 

2.6.8 If the coal interests have been severed from other property interests, documentation that the owners 
of other property interests in the land to which the request pertains have been notified and provided a 
minimum of 14 days to comment on the validity of the applicant or permittee's property rights claims. 

NIA 

2.6.9 Provide any comments received in response to the notification provided under Part 2.6.8 above. 

NIA 

2.6.10 Explain how and why the land is needed for and inunediately adjacent to the operation upon which 
the request is based. This explanation shall include a demonstration that prohibiting expansion of the 
operation onto that land would unfairly impact the viability of the operation as originally planned before 
the land came under the protection of 62 Ill. Adm. Code 1761.11. 

NIA 

2.7 Valid Existing Rights (VER) Standards for Mine Roads. [1761.16(b)(4)] 

If the request relies upon one of the standards for roads in 62 Ill. Adm. Code 1761.S(c)(l) through (c)(4), 
satisfactory documentation of one or more of the following must be submitted showing that: [1761.S(c}] 

2.7 .I The road existed when the land upon which it is located came under the protection of 62 Ill. Adm. 
Code 1761.11, and the applicant has a legal right to use the road for surface coal mining operations. 

NIA 

2.7.2 A properly recorded right of way or easement for a road in that location existed when the land came 
under the protection of 62 Ill. Adm. Code 1761.11, and, under the document creating the right-of-way or 
easement, and under any subsequent conveyances, the applicant bas a legal right to use or construct a road 
across that right of way or easement to conduct surface coal mining operations. 
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NIA 

2.7.3 A valid permit for use or construction of a road in that location for surface coal mining operations 
existed when the land came under the protection of 62 Ill. Adm. Code 1761.11. 

NIA 

2.7.4 Valid existing rights exist under 62 Ill. Adm. Code 1761 .S(a) and (b). 

NIA 
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Table 2.1.1 
Land Use Capability (Pre-Mining) Summary 

, .. /~.'· \ ., ~ ~~•(iii~';iJ•ti;,~r,~1,r:1:'!l*.l~~' "' ..... ,.,.1~~;"',' · · ,,.:;:,., .. , ••. > ,fi <"'. 
•• •• V i. :. . .... 1:~~,f~l\1?~':':lt~' ,,,.'\f~J'Y·\\ t·:,WC11••1y/ -1Y)\W•~:~.;,( ~;~'$\/:/tf<l ,c,·~;•1~.r <-'>·:",'/';-,,'_>) :;',:(Yid:!':/:, ::-r>?::'t: .~M-♦1~/ ;:(·CW.:ij~i'.i :::·':}t} ,,,.,·,•,•,,,.,,,•,_, ,,;-· ,•:· ,,,.,,,:/'"''""'' ,·,•,,.,,,•,-,.,··,;t., ,,, ',.,. '.<·.·\::.: :',;'.:\/._,-;:\',:, :'"',''•'•,-_•,_._,,. ,.,·,,, ,;,,,',,,/; 

' , ', • +,1tlli11ttta, , ~' .•••• ,_ . <:.·' , ·:, ,· 
Prime 5.7 5.7 

Donald E. and Leilani S Grant Mining Neg. Del. 0.1 0,1 

M"' High Cap. 3.2 3.2 
Limited Capability 0.0 

Subtotal 8.8 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 8.9 
Prime 3.1 3.1 

Unaffecled Neg. Det. 0.0 0.0 
(Oplional) HiPh Can. 7.5 0.4 7,8 

Limited Capability 0.0 
Subtotal 10.6 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 11.0 

Prime 8.8 8.8 
Total Neg. Det. 0.1 0.1 
Area Hi!!hCap. 10.6 0.4 11.0 

Limited Capability 0.0 
Subtotal 19.4 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 19.9 
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Table 2.2.9 
Soils Information Chart 

. 
. < < .t ·<·,>.,.·· .··•. ···•····\ i?.1 1r.<·'· >'·_:,Y,(t<t<:f; '-''-- "':/;_{ '.> •-:·:' '·//'.·.'-"•'':/ii•'.'··--._:---:_-::_.\.·,.:: ·,,,-_,:,i:.\j\•'.;?c· '·" ,--·,, ' ... ···•·· ;J.~W? . · ... · .. ·· .. .. . ·•··· '<c~ N' > UNAEF~CI;ED (OPT(()N~!Jj .•. , . ,.. . .. 

I It · c !<"! ?tt••i.'./.,. ... .. ...... >: _-.,:.'•<:" '.,., .. ·. :· i•-_'..: . ·:,;::- Ii ·• ·. . . :. <: ·-:_ ;_.,,, __ .. r·: .. _·· ·: .·• ... . . .·.·.· .. J\\ ·.··.· 
I ·•.· . .· . . .. 1,<.•.·:.)ffhWeBOii~ ·, .... ' _<NoitP:rhiiil:"SOiiS: f.: PrfolC!".SOilt·· · ·.. NoirPfiiiiC!ScfiJS•i 

·, Soil Map Soil Slope Capability Productivity Prime Neg Dct High Limited Prime Neg Dct High Limited TOTALS 
Symbol Name [¾J Class Index Farmland PFL Capability Capability Farmland PFL Capability Capability 

. . . . : .. .. : : : (optimum)* [acres} [acres} (acres] {acres) [acres] (acres) [acres! facrcs} [acrcsJ 
....1sne.":)11t 

376A Loam 0to2% 3w 109 2.5 1.6 4.1 
Wynoose 

Donald E. and Leilani S Grant 639A silt loam 0to2% 
Bonnie silt 

3w 95 3.2 7.8 I 1.0 

3108A loam Oto 2% 3w 111 0.1 0.0 0.1 
Belknap siW 

3382A loam 0to2% 3w 117 3.2 1.6 4.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
TOTALS: 5.7 0.1 3.2 0.0 3.1/ o.o 7.8[ 0.0 19.9 

* Bulletin 811 (adjusted for slope and erosion) 

Infonnation required under 1785.17, 1823,1779.21 and/or 1783.21 
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Preface 

Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment. 

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations. 

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/ 
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/? 
cid=nrcs142p2_053951 ). 

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations. 

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey. 

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information. 
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation , genetic information, political beliefs, reprisal , or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 

2 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer. 

3 
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How Soil Surveys Are Made 

Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness. length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity. 

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA. 

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape. 

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research. 

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas. 

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape. 

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties. 

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil. 

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date. 

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately. 
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Soil Map 

The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit. 
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MAP INFORMATION 

The soil surveys that comprise your AOI were mapped at 
1:12,000. 

Warning: Soil Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale. 

Please rely on the bar scale on each map sheet for map 
measurements. 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal~area conic projection, should be used if more 
accurate calculations of distance or area are required. 

This product is generated from the USDAwNRCS certified data as 
of the version date(s) listed below. 

Soil Survey Area: Franklin County, Illinois 
Survey Area Data: Version 10, Sep 16, 2016 

Soil map units are labeled (as space allows) for map scales 
1 :50,000 or larger. 

Date(s) aerial images were photographed: Sep 13, 2011-Oct 
21,2011 

The orthophoto or other base map on which the soil lines were 
complied and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident. 
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Map Unit Legend (North Supply Shaft) 

Map Unit Symbol 

Franklin County, Illinois (IL055) 

I Map Unit Name 

Cisne silt loam, bench, Oto 2 
percent slopes 

Wynoose silt loam, bench, Oto 
2 percent slopes 

; Bonnie silt loam, 0 to 2 percent 
· slopes, frequently flooded 

, Belknap silt loam, Oto 2 percent 
slopes, frequently flooded 

I Acres in AOI I 
4.1 

11.0 

0.1 . 

4.7 

Percent of AO! 

Totals for Area of Interest 19.9 

Map Unit Descriptions (North Supply Shaft) 

The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit. 
A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils. 

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape. 
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The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas. 

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities. 

Soils that have profiles that are almost alike make up a soi/ series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soi/ phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, Oto 2 percent slopes, is a phase of the Alpha series. 

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups. 

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example. 

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example. 

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example. 

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example. 

12 
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Franklin County, Illinois 

376A-Cisne silt loam, bench, 0 to 2 percent slopes 

Map Unit Setting 
National map unit symbol: 2snm6 
Elevation: 360 to 840 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 
Farmland classification: Prime farmland if drained 

Map Unit Composition 
Cisne, bench, and similar soils: 90 percent 
Minor components: 1 O percent 
Estimates are based on obseNations, descriptions, and transects of the mapunit. 

Description of Cisne, Bench 

Setting 
Landform: Structural benches 
Landform position (two-dimensional): Summit 
Landform position (three-dimensional): lnterfluve 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Peoria silty loess over roxana silty loess 

Typical profile 
Ap - 0 to 8 inches: silt loam 
E - 8 to 17 inches: silt loam 
811 - 17 to 37 inches: silty clay loam 
2812 - 37 to 60 inches: silty clay loam 
2C - 60 to 79 inches: silt loam 

Properties and qualities 
Slope: 0 to 2 percent 
Depth to restrictive feature: 15 to 23 inches to abrupt textural change 
Natural drainage class: Poorly drained 
Runoff class: Medium 
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.02 to 0.20 in/hr) 
Depth to water table: About O to 12 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm) 
Sodium adsorption ratio, maximum in profile: 13.0 
Available water storage in profile: Low (about 3.6 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 3w 
Hydrologic Soil Group: CID 
Hydric soil rating: Yes 
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Minor Components 

Hoyleton, bench 
Percent of map unit 10 percent 
Landform: Structural benches 
Landform position (two-dimensional): Summit 
Landform position (three-dimensional): lnterfluve 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: No 

639A-Wynoose silt loam, bench, O to 2 percent slopes 

Map Unit Setting 
National map unit symbol: 2t95n 
Elevation: 360 to 840 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 53 to 58 degrees F 
Frost-free period: 175 to 195 days 
Farmland classification: Farmland of statewide importance 

Map Unit Composition 
Wynoose, bench, and similar soils: 90 percent 
Minor components: 1 O percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Wynoose, Bench 

Setting 
Landform: Structural benches 
Landform position (two-dimensional): Summit 
Landform position (three-dimensional): Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Loess over mixed loess and drift over ablation till 

Typical profile 
Ap - 0 to 7 inches: silt loam 
Eg - 7 to 19 inches: silt loam 
Big - 19 to 36 inches: silty clay 
28/g - 36 to 66 inches: silty clay loam 
3Btgb - 66 to 79 inches: silty clay loam 

Properties and qualities 
Slope: 0 to 2 percent 
Depth to restrictive feature: 13 to 24 inches to abrupt textural change 
Natural drainage class: Poorly drained 
Runoff class: Negligible 
Capacity of the most limiting fayer to transmit water (Ksat): Moderately law to 

moderately high (0.02 to 0.20 in/hr) 
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Depth to water table: About 0 to 12 inches 
Frequencyofflooding: None 
Frequency of ponding: Frequent 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhoslcm) 
Sodium adsorption ratio, maximum in profile: 12.0 
Available water storage in profile: Low (about 4.2 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 3w 
Hydrologic Soil Group: CID 
Hydric soil rating: Yes 

Minor Components 

Bluford, bench 
Percent of map unit: 1 O percent 
Landform: Structural benches 
Landform position (two-dimensional): Backslope 
Landform position (three-dimensional): Rise 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: No 

31 OBA-Bonnie silt loam, 0 to 2 percent slopes, frequently flooded 

Map Unit Setting 
National map unit symbol: 2tbrr 
Elevation: 330 to 490 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 195 days 
Farmland classification: Prime farmland if drained and either protected from flooding 

or not frequently flooded during the growing season 

Map Unit Composition 
Bonnie, frequently flooded, and similar soils: 90 percent 
Minor components: 1 0 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 

Description of Bonnie, Frequently Flooded 

Setting 
Landform: Flood plains 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Alluvium 
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Typical profile 
Ap - 0 to 10 inches: silt loam 
Cg1 - 10 to 27 inches: silt loam 
Cg2 - 27 to 79 inches: silt loam 

Properties and qualities 
Slope: 0 to 2 percent 
Depth to restrictive feature: More than 80 inches 
Natural drainage class: Poorly drained 
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.60 in/hr) 
Depth to water table: About o to 12 inches 
Frequency of flooding: Frequent 
Frequency of ponding: Frequent 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm) 
Available water storage in profile: Very high (about 12.6 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 3w 
Hydrologic Soil Group: CID 
Hydric soil rating: Yes 

Minor Components 

Belknap 
Percent of map unit: 10 percent 
Landform: Flood plains 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: No 

3382A-Belknap silt loam, 0 to 2 percent slopes, frequently flooded 

Map Unit Setting 
National map unit symbol: 2tbrv 
Elevation: 330 to 490 feet 
Mean annual precipitation: 35 to 46 inches 
Mean annual air temperature: 54 to 57 degrees F 
Frost-free period: 175 to 200 days 
Farmland classification: Prime farmland if drained and either protected from flooding 

or not frequently flooded during the growing season 

Map Unit Composition 
Belknap, frequently flooded, and similar soils: 90 percent 
Minor components: 10 percent 
Estimates are based on observations, descriptions, and transects of the mapunit. 
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Description of Belknap, Frequently Flooded 

Setting 
Landform: Flood plains 
Landform position (three-dimensional): Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Parent material: Silty alluvium 

Typical profile 
Ap - 0 to 7 inches: silt loam 
Bw - 7 to 59 inches: silt loam 
Bg - 59 to 79 inches: silt loam 

Properties and qualities 
Slope: 0 to 2 percent 
Depth to restrictive feature: More than 80 inches 
Natural drainage class: Somewhat poorly drained 
Runoff class: Very low 
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.20 to 2.00 in/hr) 
Depth to water table: About 6 to 24 inches 
Frequency of flooding: Frequent 
Frequency of ponding: None 
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm) 
Available water storage in profile: Very high (about 12.7 inches) 

Interpretive groups 
Land capability classification (irrigated): None specified 
Land capability classification (nonirrigated): 3w 
Hydrologic Soil Group: B/D 
Hydric soil rating: No 

Minor Components 

Bonnie, frequently flooded 
Percent of map unit: 5 percent 
Landform: Flood plains 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: Yes 

Piopolis, frequently flooded 
Percent of map unit: 5 percent 
Landform: Flood plains 
Landform position (two-dimensional): Toeslope 
Landform position (three-dimensional): Talf 
Down-slope shape: Linear 
Across-slope shape: Linear 
Hydric soil rating: Yes 
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Soil Information for All Uses 

Soil Reports 

The Soil Reports section includes various formatted tabular and narrative reports 
(tables) containing data for each selected soil map unit and each component of 
each unit. No aggregation of data has occurred as is done in reports in the Soil 
Properties and Qualities and Suitabilities and Limitations sections. 

The reports contain soil interpretive information as well as basic soil properties and 
qualities. A description of each report (table) is included. 

Land Classifications 

This folder contains a collection of tabular reports that present a variety of soil 
groupings. The reports (tables) include all selected map units and components for 
each map unit. Land classifications are specified land use and management 
groupings that are assigned to soil areas because combinations of soil have similar 
behavior for specified practices. Most are based on soil properties and other factors 
that directly influence the specific use of the soil. Example classifications include 
ecological site classification, farmland classification, irrigated and nonirrigated land 
capability classification, and hydric rating. 

Prime and other Important Farmlands (North Supply 
Shaft) 

This table lists the map units in the survey area that are considered important 
farmlands. Important farmlands consist of prime farmland, unique farmland, and 
farmland of statewide or local importance. This list does not constitute a 
recommendation for a particular land use. 

In an effort to identify the extent and location of important farmlands, the Natural 
Resources Conservation Service, in cooperation with other interested Federal, 
State, and local government organizations, has inventoried land that can be used 
for the production of the Nation's food supply. 

Prime farmland is of major importance in meeting the Nation's short- and long-range 
needs for food and fiber. Because the supply of high-quality farmland is limited, the 
U.S. Department of Agriculture recognizes that responsible levels of government, as 
well as individuals, should encourage and facilitate the wise use of our Nation's 
prime farmland. 
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Prime farmland, as defined by the U.S. Department of Agriculture, is land that has 
the best combination of physical and chemical characteristics for producing food, 
feed, forage, fiber, and oilseed crops and is available for these uses. It could be 
cultivated land, pastureland, forestland, or other land, but it is not urban or built-up 
land or water areas. The soil quality, growing season, and moisture supply are 
those needed for the soil to economically produce sustained high yields of crops 
when proper management, including water management, and acceptable farming 
methods are applied. In general, prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation, a favorable temperature and 
growing season, acceptable acidity or alkalinity, an acceptable salt and sodium 
content, and few or no rocks. The water supply is dependable and of adequate 
quality. Prime farmland is permeable to water and air. It is not excessively erodible 
or saturated with water for long periods, and it either is not frequently flooded during 
the growing season or is protected from flooding. Slope ranges mainly from Oto 6 
percent. More detailed information about the criteria for prime farmland is available 
at the local office of the Natural Resources Conservation Service. 

For some of the soils identified in the table as prime farmland, measures that 
overcome a hazard or limitation, such as flooding, wetness, and draughtiness, are 
needed. Onsite evaluation is needed to determine whether or not the hazard or 
limitation has been overcome by corrective measures. 

A recent trend in land use in some areas has been the loss of some prime farmland 
to industrial and urban uses. The loss of prime farmland to other uses puts pressure 
on marginal lands, which generally are more erodible, draughty, and less productive 
and cannot be easily cultivated. 

Unique farmland is land other than prime farmland that is used for the production of 
specific high-value food and fiber crops, such as citrus, tree nuts, olives, 
cranberries, and other fruits and vegetables. It has the special combination of soil 
quality, growing season, moisture supply, temperature, humidity, air drainage, 
elevation, and aspect needed for the soil to economically produce sustainable high 
yields of these crops when properly managed. The water supply is dependable and 
of adequate quality. Nearness to markets is an additional consideration. Unique 
farmland is not based on national criteria. It commonly is in areas where there is a 
special microclimate, such as the wine country in California. 

In some areas, land that does not meet the criteria for prime or unique farmland is 
considered to be farmland of statewide importance for the production of food, feed, 
fiber, forage, and oilseed crops. The criteria for defining and delineating farmland of 
statewide importance are determined by the appropriate State agencies. Generally, 
this land includes areas of soils that nearly meet the requirements for prime 
farmland and that economically produce high yields of crops when treated and 
managed according to acceptable farming methods. Some areas may produce as 
high a yield as prime farmland if conditions are favorable. Farmland of statewide 
importance may include tracts of land that have been designated for agriculture by 
State law. 

In some areas that are not identified as having national or statewide importance, 
land is considered to be farmland oflocal importance for the production of food, 
feed, fiber, forage, and oilseed crops. This farmland is identified by the appropriate 
local agencies. Farmland of local importance may include tracts of land that have 
been designated for agriculture by local ordinance. 
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Custom Soil Resource Report 

Report-Prime and other Important Farmlands (North Supply 
Shaft) 

Prime and other Important Farmlands-Franklin County, Illinois 

MapSymbol I Map Unit Name I Farmland Classification 

376A 
1 
Cisne silt loam, bench, Oto 2 percent slopes 

639A ! Wynoose silt loam, bench, Oto 2 percent slopes 

3108A Bonnie silt loam, O to 2 percent slopes, frequently flooded 

3382A Belknap silt loam, Oto 2 percent slopes, frequently flooded 

21 

, Prime farmland if drained 

, Farmland of statewide importance 

1 
Prime farmland if drained and either protected 

from flooding or not frequently flooded during 
the growing season 

Prime farmland if drained and either protected 
from flooding or not frequently flooded during 

I the growing season 
' 
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I PART 3: Mining Operations Plan 

3.1 Mining Operations Plan 

3.1.1 Describe the type and method of mining procedures and proposed engineering techniques to be 
employed in the operation of the proposed mine. Describe the major equipment to be employed and how 
such equipment will be used in the different aspects of the mining operation. Provide an estimation of the 
anticipated annual coal production and anticipated total coal production by tonnage once the mine is at full 
operational capacity. [1780.ll(a)/1784.ll(a)] 

I Excavator and trucks, dozer, scraper, and rotary drill 

3.1.2 Describe the proposed mining operations plan for the pennit area in terms of the mining sequence, 
the employment of facilities, establishment and maintenance of erosion control facilities, air pollution 
control facilities, coal storage, cleaning and loading areas, location and placement of topsoil, spoil, coal 
waste, or other storage facilities. This description shall include the following: [1780.ll(b)/1784.ll(b)] 

The proposed operation is construction of a graved access road containing two CMP (12" and 
18") to allow off site drainage to pass under access road. Construction of various concrete pad 
((!) 20'x5'x4", (2) 40'x50'xl.5', (1) 40'x20'xl.5') will be completed to support a belt air fan, 
material shaft collar, emergency man hoist, mine power substation. Various holes and shafts 
will be drilled including 16.5' concrete lined material shaft (raise bored), 8' finished concrete 
belt air shaft (raise bored), (six) 10 5/8 steel lined full grouted holes for power supply, 
compressed air and material supply/utility holes to the mine. All shaft and holes will be ~490 
feet deep and will be vertical raise bores. There will be ~three drill pits required for drilling 
these boreholes. The pits will be approximately lO'xlO'xlO'. Each pit will be reclaimed after the 
completion of the drill the respective holes. A three sided dry barn storage building (pole barn 
structure 50'x100') will be constructed with a gravel floor. The remaining 6.8 acre graveled area 
will serve as a supply yard for miue supplies. If buried utility lines (powerline, control line, air 
lines, and/or oublic water line) necessarv, thev will be buried at least four feet. 

llPage 

a) How each type of overburden (soil horizons, glacial drift and consolidated material) will be 
handled with regards to different types of mining equipment. If toxic materials have been 
identified as occurring in the overburden, describe how these materials will be handled to insure 
proper disposal. [1780.ll(b)/1784.ll(b)]; [1780.18(b)(7)/1784.13(b)(7)] 

I Topsoil and subsoil will be store separately 

b) Measures to be employed to prevent or minimize exposure of soil stockpiles to excessive water 
and wind erosion, unnecessary compaction and contamination by undesirable materials. 
[1780.ll(b)(2)11784.ll(b)(2)] 

Silt fence will be used around entire !BR, soil stockpile will be seed during the first 
lantin° season with a rove seed mix from ermit 375 

c) Describe methods and treatment measures to be used on exposed areas where topsoil has been 
removed to prevent excess air and water pollution. [1816.95/1817.95] 

Area will be gravel with durable rock or have lime stabilization completed to prevent 
excess air and water ollution. 
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3.1.3 Locate all soil horizon storage areas and/or root medium stockpiles on the Operations Map. Identify 
each storage area as to its content. [1780.14(b)(5)/1784.23(b)(5)] 

I See Operation Map 

3.1.4 Provide a plan for topsoil, subsoil and/or substitute materials removal, storage and redistribution. 
[1780.18(b)(4)/l 784.13(b)(4)] 

I See Operation Map 

3.1.5 The Operations Map and plans shall show the lands proposed to be affected within the proposed 
permit by the operation, according to the sequence of mining and reclamation and any change in a facility 

or feature to be caused by the proposed operations if the facility or feature was shown in response to the 

General Mapping Requirements for the Operations Map. [1780.14(b)(2)/1784.23(b)(2)] 

I See Operation Map 

3.1.6 For surface mines, locate all areas where lateral support removal will approach the minimum distance 
allowed. State the minimum width of lateral support to be left in appropriate areas, including adjacent 
landowners, road right-of-ways, pipelines and power line easements. Be sure to account for highwall 
sloping when such slopes are to be incorporated into the proposed reclamation plan. [1816.99] 

NIA 

3.1.7 Disposal of Non-coal Mine \Vastes. Concerning non-coal waste, describe measures to be employed 
to ensure that all debris, acid-forming and toxic-forming materials, and materials constituting a fire hazard 
are disposed of in accordance with 62 Ill. Adm. Code 1816.89/1817.89 and 1816.102(f)/1817.102(f). 

Provide a description of contingency plans which have been developed to preclude sustained combustion of 
such materials. 

See Pennit 375 

3.1.8 If surface mining activities are to be conducted within 500 feet of an underground mine describe the 
measures to be employed to comply with the requirements of 62 Ill. Adm. Code 1816.79 of the regulations. 
[1780.27] 

NIA 

3.2 Transportation Facilities 

3.2.1 Which, if any of the following facilities, are to be constrncted, used, or maintained within the 
proposed permit area? 

IZ] Road (identify in space below) 
D Conveyor (identify in space below) 
D Rail System (identify in space below) 

For transportation facilities identified above, provide a detailed description of each; include the following: 
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a) Specifications for each road width, road gradient, road surface, road cut, fill embankment, 
culvert, bridge, drainage ditch, and drainage structure; [1780.37(a)(l)/1784.24(a)(l)] 

See Road Profile Drawing. Access road only have two culvert pipes (12" and 18") 
installed. 

b) A report of appropriate geotechnical analysis, where the Department's approval is required for 
alternative specifications, or for steep cut slopes under 62 Ill. Adm. Code 1816.150/1817.150; 
[1780.37( •)(2)/1784.24( a)(2) J 

NIA 

c) A description of measures to be taken to obtain the Department's approval for alteration or 
relocation of a natural drainageway under 62 Ill. Adm. Code 1816.150/1817.150; 
[1780.37( a)(3)/l 784.24( a)(3) l 

NIA 

d) A description of measures, other than use of a rock headwall, to be taken to protect the inlet 
end of a ditch relief culvert, for approval by the Department under 62 Ill. Adm. Code 
1816/1817.150; [1780.37(a)(4)/l 784.24(a)( 4)] 

NIA 

e) The drawings and specifications for each proposed ford of a perennial or intermittent stream 
that is used as a temporary route, as necessary for approval of the ford by the Department in 
accordance with 62 Ill. Adm. Code 1816.151( c)(2)/l 817.151 ( c)(2); [1780.37(a)(S)/l784.24(a)(S)l 

NIA 

f) A general description of each road, conveyor, or rail system to be constructed, used, or 
maintained within the proposed permit area: [1780.37(a)(6)/1784.24(a)(6)] 

I Road will be covered with a durable rock surface. 

g) A description of the plans to remove and reclaim each road that will not be retained under an 
approved post-mining land use, and the schedule for this removal and reclamation. 
[1780.3 7( a)(7)/1784.24( a)(7)] 

All durable rock will be recovered and used at other location or for filling adjacent shafts. 
All road culverts will be removed and properly disposed of offsite. Topsoil will be spread 
evenlv over the entire road surface to comolv with the oost-mine land used of crooland. 

h) A discussion of the removal/construction/or relocation ofpowerlines related to transportation 
facilities and structures associated with roads [1780.ll(b )(3)] 

All powerlines will be reclaimed from property by removing the power poles. All power 
oles will be ro er! dis osed of offsite. 

3.2.2 For roads identified in Part 3.2.1, please indicate the classification in accordance with 62 Ill. Adm. 
Code 1816.150/1817.150 below: [Primary or Ancillary] 

Road Identification Road Classification 
Entrance Road Ancillarv 

I Choose Tyoe 
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ChooseTyoe 
Choose Type 
ChooseTyoe 
Choose Type 
ChooseTyoe 
ChooseTvoe 

3.2.3 Transportation facilities shall be located on the Operations Map. Provide specification and plan

profiles of existing grade line, proposed road centerline, ditch flow lines, road cut, fill embankment, 
culvert, bridge and drainage structures, and typical cross sections. [1780.37/1784.24] 

I See road profile drawing 

3.2.4 If any roads identified in Part 3.2.2 are classified as primary, the following requirements shall be met: 

a) Each primary road shall be designed and constructed in accordance with 1816.151/1817.151. 

Provide a summary of the design criteria used for each primary road proposed in the area below 
this item. Additional design calculations and/or drawings shall be included. 

b) Primary Road Certification. The plans and drawings for each primary road shall be prepared 

by, or under the direction of, and certified by a qualified registered professional engineer as 
meeting the requirements of 62 Ill. Adm. Code 1816.150/1817.150 an<l 1816.151/1817.151 in 
accordance with prudent engineering practices. The professional engineer shall be experienced in 
the design and construction of roads, as evidenced by the placement of a registered engineer's seal 
on the certification. [l 780.37(b)/1784.24(b )I 

3.2.5 Are any roads constructed to facilitate surface coal mining operations proposed to be permanent? 

0 YES IZl NO 

IfYES, locate on the Post Mining Land Use/Capability Reclamation Map and include appropriate 
discussion how modifications will be accomplished including the removal and disposition of any excess 
road material. 

3.3 Air Pollution Control Plan 

3.3.1 Provide a plan detailing fugitive dust control practices to be employed dming proposed surface coal 
mining and reclamation operations. [1780.15/1784.26]; [1816.lS0(b)(l)/1817.150(b)(l)] 

See Pennit 375 

3.3.2 Provide a description of the steps to be taken to comply with the requirements of the Clean Air Act 
(42 U.S.C. 7401 et seq.), and other applicable air and water quality laws and regulations and health and 
safety standards. [1780.lS(b )(9)/l 784.13(b )(9)] 

See Pennit 3 7 5 
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(_j 
3.3.3 Fire Control Plan 

a) Concerning non-coal mine waste, provide a description of contingency plans which have been 

developed to preclude sustained combustion of such materials. [1780.18(b )(7)/l 784.13(b )(7)]. 

NIA 

b) Provide a plan detailing how coal mine waste fires shall be extinguished. [1816.87/1817.87] 

NIA 

c) Provide a plan detailing how coal stockpile fires shall be extinguished. [225 ILCS 720/4.08] 

NIA 

3.4 Mine Waste Material 

3.4.1 Non-Coal Mine Waste. Identify the nature of all non-coal waste material to be disposed of within 

the permit area, including but not limited to, grease, lubricants, paints, flammable liquids, garbage, tires, 

abandoned mining machinery, lumber and other hazardous and/or combustible materials generated during 

coal mining operations. Describe how and where each waste will be generated, stored, and disposed in 

accordance with 62 Ill Adm. Code l 816.89/1817.89 and indicate locations of all areas in which such 
materials are to be disposed of on the mining operations map. [1816.89/1817.89] 

Note: All wastes are to be managed according to the T itle 35 of the Tilinois Administrative Code, Subtitle G 

and any non-coal mine waste defined as "hazardous" under Section 3001 of the Resource Conservation and 

Recovery Act (RCRA) (P. L. 94-580, as amended) and 40 CFR 261 shall be handled in accordance with the 

requirements of Subtitle C of RCRA and in accordance with the Illinois Environmental Protection Act as 
implemented by Title 35. Subtitle G. Part 72 L. 

NIA 

3.4.2 Coal Processing and Underground Development Waste. Will coal refuse waste and/or 

underground development from activities inside and/or outside the proposed permit area be disposed of 
within the proposed permit area? 

0 YES ~ NO 

IfYES, list in Table 3.4.2 the nature of ALL coal waste material to be disposed of within the permit area 
and give the potential acidities and net neutralization potentials for each coal waste. 

Table 3.4.2. List of coal waste materials to be disposed within the permit area. 

Type of material shall be limited to the following designations: Coarse Coal Refuse, Filter Cake, Fine Coal 

Refuse, Fly Ash, Bottom Ash, or Wastewater Treatment slurry. 

Source Mine Pei·mit and : Net Type of 
Preparation Plant or Ash 

~ Potential 
Neutralization Material . Acidities Generator 

' Potential 
Choose a Type 
Choose a Tvoe 
Choose a Type 
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Choose a Type 

3.4.3 Physical Properties of Underground Development Material and Coal Waste. Provide a physical 
and engineering analysis of the underground development material, coal waste or in case there is no coal 
waste production at the time of this application, the coal seam and the strata immediately above and below 
it, from which the underground development material and/or the coal waste will be generated. The analysis 

shall include: thickness of coal seam and strata that may contain acid-forming or alkalinity materials 

moisture content, the, maximum dry density, optimum moisture content, grain size distribution, coefficient 
of friction, and cohesion. [1780.22(b)(2) and (b)(3)/1784.22(b)(2) and (b)(3)]. 

3.5 Operation of Coal Refuse Disposal Areas Provide the information required in the following table for each 
Coal Refuse Disposal Area to be constructed or modified through this application. 

Table 3.5. List of Coal Refuse Disposal Areas to be constructed or modified. 

Type of facility shall be limited to the following designations: Coal Refuse Pile, Coal Waste Impoundment, Incised 
Slurry Pond, Slurry Sump (No Discharge), or Underground Sluny Injection . 

. ··· 

~~~liJ;11;~~Tui\\~ "'. 
Choose an item. Choose an item. Choose an item. 

;i;!/,{~J;))'i#:~;g;;r~!'S~fii'seSJ~r,¢glyo11illle ·· 
(cli6ic\V:ai:ils)( ' > . . 

3.5.1 Design and Construction Details of Coal Refuse Disposal Areas. Provide location and detailed 
construction plan (including engineering calculations, cross sections, maps and drawings) for each 
proposed structure in accordance with 62 Ill Adm. Code l 780. l 4(b )(8)/l 784.23(b )(7). Take into account 
that: 

GI Page 

a) Coal mine waste shall be disposed in compliance with requirements of 62 Ill. Adm. Code 
1816.81/1817.81 through 1816.84/1817.84. 

b) For coal processing waste dams and embankments meeting the MSHA size criteria, each plan 

shall comply with the requirements ofMSHA 30 CFR 77.216-1 and 77.216-2, each plan shall 

contain typical cross-sections of all proposed levees, dams and excavations and the results of a 
geo-technical investigation as prescribed under 62 Ill. Adm. Code 1816.49/1817.49. 
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3.5.2 Operation and Maintenance of Coal Refuse Disposal Areas 

a) Surface and Groundwater Protection. For all coal waste disposal areas, explain measures to 

be taken to avoid pollution of surface or groundwater due to leaching through levees or dams and 
through underlying soil as required in 62 Ill Adm. Code 1816.8l(a)(l)/1817.8l(a)(l). Locate and 
provide details of: 

All streams, creeks, and surface water impoundments within coal waste disposal areas or 
which receive runoff from coal waste disposal areas. 

Diversions as necessary to divert surface water around coal waste disposal areas. 
Diversions or other devices designed to collect surface runoff from waste disposal sites 

and transport same to appropriate treatment facility, including but not limited to: down 

drains, terraces, benches, under drains, spring collectors and leachate collectors. 

Location and discharge flow rate calculations of under drain, internal/ leachate drain and 
associated NPDES discharge points. 

Description of extent, properties, construction and operation of liners or caps to be used on 
the coal refuse disposal area and/or structure. 

b) Monitoring. For all coal waste disposal areas explain measures to be taken to safely operate 
the coal refuse disposal area and ensure that final disposal facility is suitable for reclamation in 
accordance with 62 Ill Adm. Code l 816.81/1817.81. Measures to ensure safety can include a 
description of: 

Scope and frequency of inspections 

Maintenance of embankments and liners 

Controls to ensure compaction standards. 
Maintenance of runoff conveyance and discharge structures 

3.5.3 Coal Waste Dams and Embankments. If there are dams or embankments constructed of, or 
designed to contain coal processing waste that are proposed to be built or modify in this permit application, 

provide the information required in the following Table 3.5.3. 

Identify in the table: each coal waste dam's class according to USDA Technical Release 60 criteria; each 
coal waste dam's hazard classification according to MSHA 30CFR 77.216 criteria; the dam's height, 
slopes, top width, top and bottom elevation, pool elevation for every phase of construction, all proposed 
dam's discharge structures, and any associated NPDES discharge point to which runoff from the structure 
will be directed. 

Table 3.5.3: List of Coal Waste Dams and Embankments 

Class criteria shall be limited to the following designations: Class A, Class B, or Class C. 

MSHA structure classification shall be limited to the following designations: Low Hazard, Medium 
Hazard, High Hazard, or Not an MSHA Structure. 

Measurements of varying slopes, heights, and discharge structures according to construction phases shall 
be included. 
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3.5.4 

Disposal of Coal Waste in Underground Workings. 

SJ Page 

a) The return of coal processing waste to underground workings must be approved by both the 
Department and MSHA as required by Section 1784.25(a). Has the applicant received approval 
from MSHA to conduct the prosed operations? 

□ YES □ NO 

IfYES, provide documentation. IfNO, indicate the status of the necessary MSHA approval 
[1784.25(a)]. 

b) Provide the source and type of waste to be stowed and the transport medium. [1784.25(c)] 

c) Is the applicant proposing to use pneumatic transport to return the coal processing waste to the 
underground workings? [l 784.25(e)] 

Created: September 15, 2017 



R06809

9IPage 

□ YES □ NO 

IfYES, is the applicant requesting to be exempted from requirements ofhydrologic monitoring? 

0 YES □ NO 

If YES, provide a detailed justification for the monitoring exemption. 

d) Surface Disturbance Operations: In addition to providing all relevant parts of this 
application for permitting surface disturbances, provide the following: 

i) On the Operations Map and Underground Mine Plan Map, provide the location of all 
coal waste slurry transport lines from the point of origin to the disposal boreholes. 
Locate specific features such as pump stations, cleanout points, etc. [1784.25(a)] 

ii) Provide a written plan describing the design, operation, and maintenance of the 
proposed coal processing waste disposal facility, including flow diagrams and any other 
drawings and maps submitted to MSHA for their approval. Include information on 
periodic inspection of the delivery system to recognize deterioration and avoid failure. 
[1784.25(a)] 

iii) Define the type, size and thickness of the lines to be used. [1784.25(a)] 

iv) Provide detail on a monitoring system to assure any leak or break in the line can be 
detected and the system shut down to minimize any potential negative impacts. 
[1784.25(a)] 

v) Should a release of slurry on the surface occur from either borehole overflow or 
breaks in the delivery system, provide an emergency contingency plan to minimize 
environmental harm. [1784.25(c)l 

e) Underground \Vorkings Disposal Area 

i) Provide the anticipated volume of sluny to be disposed of in the proposed area and the 
anticipated life of the operation. [1784.25(a)] 

ii) On the Underground Mine Plan Map, provide the location of all areas targeted to 
receive the underground waste material. Include pillar geometry, incorporate floor 
contours, barriers and any constructed mine seals that serve to control the area of backfill. 
Also, locate all boreholes for disposal, return water, vent wells and monitoring wells. 
[1784.25(b)] 
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iii) Is the applicant proposing to circulate decant water back out of the mine? 
[1784.25(c)] 

0 YES ONO 

IfYES, provide a plan to monitor input and outtake volumes over the life of the 
operation. 

iv) If mine seals are present and are intended to confine the area where backfill material 
and transport medium will be limited to, provide the locations on the Underground Mine 
Plan Map and indicate the design of such seals to achieve this purpose. [1784.25(b)] 

v) Within the defined area of containment, provide the anticipated percentage of area to 
be filled. [1784.25(b)] 

vi) Discuss any influence the backfilling operation will have on active underground mine 
operations. [1784.25(b )] 

vii) Provide information and engineering analysis of the potential impacts to existing 
mine stability. Provide a discussion and analysis of the stratum underlying the mined 
coal and any potential influence the backfilling operation will have on mine stability and 
subsidence. [1784.25(b)] 

f) Hydrologic Balance Protection: In addition to completing all applicable questions orPart 4 
"Hydrologic and Geologic Information", provide the following. 

i) Provide quality information on the coal waste material to be disposed. [1784.25(b)] 

ii) Provide the proposed construction details for all boreholes for this underground waste 
disposal operation to demonstrate protection of the hydrologic balance. [1784.25(c)] 

iii) Is the backfill material proposed to be dewatered (i.e. decant water returned to the 
surface facility)? [1784.25(c)] 

0 YES 0 NO 

If YES, provide the controlling elevation of the return pump intake relative to the mine 
void and mine workings gradient to define the anticipate pool elevation. 
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iv) If applicable, describe the handling of return water. Indicate if the water will be 
directed to the preparation plant or stored in an impoundment on permit if not. If the 
water will be released to surface streams, indicate if treatment is necessary and provide 
proposed treatment methods. [1784.25( c)] 

v) Is transport water to be pennanently retained in the underground workings? 

0 YES 0 NO 

JfYES, provide information on the elevational level the retained water will rise to both 
during the operations and long-term after cessation of the disposal operations. 
[1784.25( c)] 

vi) Provide information with supporting documentation on the stratigraphic location of 
any potable water resources in relation to the area to be backfilled. [1784.25(c)] 

vii) Provide information with supporting documentation on the stratigraphic location of 
aquitards, if any, in relation to the potable water resources and the area to be backfilled. 
[1784.25(c)] 

viii) Based on the geologic and hydrogeologic information presented, provide an 
evaluation on the potential effects the proposed underground disposal operations may 
have on the hydrologic regime. [1784.25( c)] 

ix) Are permanent monitoring wells to be installed to monitor water levels and/or quality 
changes? [1784.25(d)] 

0 YES □ NO 

IfYES, provide the locations of monitoring wells on the Underground Mine Plan Map 
and the Hydrogeologic Map Information. Detail the purpose of each, quality parameters 
to be monitored, the frequency of monitoring and how the data will be used to determine 
if unanticipated or negative impacts to the hydrologic regime are occurring from this 
proposed operation. 

IfNO, provide justification for the omission of long-term monitoring wells in the plan. 
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3.6 Coal Preparation 

3.6.1 Are coal processing operations proposed in this permit application? 

□ YES [g] NO 

If YES, complete the following: 

a) Will processing of coal take place within the proposed pennit area? 

□ YES □ NO 

IfYES, locate processing facilities on the Operations Map and give a general description of the 

coal processing operation at this facility as required by 62 Ill Adm. Code 

1780. ll(b )(3)/1784. ll (b )(3); l 780. l 4(b )( 4) and l 784.23(b )( 4). In the case in-situ processing 

activities are proposed, description of these operations shall comply with 62 Ill Adm. Code 

1785.22. 

IfNO, and coal preparation plants are not located within the pennit area, the applicant shall 

obtain a permit in accordance with 62 Ill Adm. Code 1785.21, and operate complying with the 

requirements of 62 Ill Adm. Code 1827. 

3.6.2 Describe the fresh water (makeup) and slurry circuits for this operation and depict location of 

makeup water and slurry circuits on the Surface Drainage Control Plan Map. Indicate if a discharge occurs 

and if so, it should be included on Schedule A. If a discharge does not occur, a detailed description of how 

this will be accomplished must be submitted. [1780.ll(b)/1784.ll(b)] 

3.6.3 What safeguards are provided to prevent the discharge of slurry fines and untreated slurry water 

during emergency situations (e.g. power outages, mechanical equipment breakdown, plant shutdowns, etc.) 

and/or high rainfall events? 

a) Also indicate where the slurry would go by gravity flow in the event of an emergency 

discharge, and the environmental impact this would have. [1777.ll(a)(3)]; 

[1780.ll(a)/1784.ll(a)] 

3.7 Blasting (Refer to Technical Guidance Document 3 when completing this section) 

3.7.a Is blasting to be conducted as part of a surface mine? 

0 YES [g] NO 

IfYES, skip to 3.7.1. 

IfNO, proceed to 3.7.b 
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3.7.b Is blasting to be conducted as part ofa underground mine? 

□ YES [gjNO 

IfYES, proceed to 3.7.c. 
IfNO, no further blasting information is required. 

3.7.c Are surface blasting activities incident to underground mining, including, but not limited to, initial rounds of 
slopes and shafts that are within 50 vertical feet of the original ground surface proposed? 

□ YES □ NO 

IfYES, skip to 3.7.2. 

IfNO, no further blasting information is required. 

3.7.1 Surface Mine Blasting 

13jPage 

a) Provide a copy of the proposed blasting schedule(s). [1816.64] 

b) Provide a list of persons to whom the schedule will be distributed for each blasting area 
described including local governments within one mile of the blasting area; Township and County 
road commissioners within one mile of the blasting area; utilities within one mile of the blasting 
area; and the County Clerk of the county where blasting will occur. [1816.64] 

Name Address 

c) Provide a copy of the format used to notify persons within one-half(½) mile of the permit area 
as to how to obtain a pre-blast or condition survey. [1816.62(a)] 

d) Provide a brief description of procedures to be used to perform pre-blast or condition surveys 
and for distributing copies of the survey reports to owners/residents and the Department. 
[1816.62(e)] 

e) Provide a copy of the blasting report form. [1816.68] 
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f) Provide the distance to, and the names and addresses of the owners of, all dwellings or other 

structures within one half(½) mile of the proposed permit area or within one mile of the blasting 
area, whichever distance is greater. [1816.62(b)) 

·" Name ~ ! 
_, .,-, 

Address 
.. ,: i Distance ,. J .. - ,. re.. : 

i 

--·-

- ·---·-

·•-·----!-
i 

g) Will blasting be conducted within one thousand (1,000) feet of any building used as a dwelling, 

public building, school, church, community building or institutional building outside the permit 

area or within five hundred (500) feet of an active or abandoned underground mine? 

[1816.61(c)(l)] 

0 YES 0 NO 

IfYES, proceed to next question. 

IfNO, proceed to 3.7.1.h 

h) If a blast design is required, it may be presented as part of this application or at a time, before 

the blast, for approval by the Department. If the blast design is not included with this application, 

please state when you plan to submit the design. [1816.61(c)(2)] 

The blast design shall contain sketches of the drill patterns, delay periods, and decking 

and shall indicate the type and amount of explosives to be used, critical dimensions, and 

the location and general description of structures to be protected, as well as a discussion 

of design factors to be used, which protect the public and meet the applicable air blast, 

flyrock, and ground vibration standards in 62 Il l. Adm. Code 1816.67 . [1816.61(c)(3)) 

The blast design shall be prepared and signed by a certified blaster. [1816.61(c)(4)] 

i) Include information setting forth the limitations the operator will meet with regard to ground 

vibration and airblast, the basis for those limitations, and the methods to be applied in controlling 
the adverse effects of blasting operations. [1780.13(a)/1816.67] 

j) Include a description of any system to be used to monitor compliance with the standards of 62 

Ill. Adm. Code 1816.67, including the type, capability, and sensitivity of any blast monitoring 

equipment and proposed procedures and locations of monitoring. [1780.13(b )/1816.67) 
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k) Blasting operations within five hundred (500) feet of active underground mines require 
approval of the Department and Federal Mine Safety and Health Administration (MSHA). If 
blasting operations are expected to occur within five hundred (500) feet of an active underground 
mine, please include the written approvals of the Department and MSHA, or state when the 

written approvals will be submitted prior to conducting blasting operations. [1780.13(c)] 

3.7.2 Underground Mine Blasting 

15 I P age 

a) Provide a copy of the proposed blasting notice. [1817.64] 

b) Provide a list of persons to whom the notice will be distributed for each blasting area described 

including local governments within one mile of the blasting area; Township and County road 
commissioners within one mile of the blasting area; utilities within one mile of the blasting area; 
and the County Clerk of the county where blasting will occur. [1817.64] 

Name . 
' Address 

c) Provide a copy of the format used to notify persons within one-half(½) mile of the permit area 
as to how to obtain a pre-blast or condition survey. [1817.62(a)] 

d) Provide a brief description of procedures to be used to perform pre-blast or condition surveys 

and for distributing copies of the survey reports to owners/residents and the Department. 
[1817.62(e)] 

e) Provide a copy of the blasting report form. [1817.68] 

f) Provide the distance to, and the names and addresses of the owners of, all dwellings or other 
structures within one half(½) mile of the proposed permit area or within one mile of the blasting 
area, whichever distance is greater. [1817.62(b )] 
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g) Will blasting be conducted within one thousand (I ,000) feet of any building used as a dwelling, 
public building, school, church, community building or institutional building outside the permit 

area or within five hundred (500) feet ofan active or abandoned underground mine? 
[1817.61(d)(l)] 

0 YES ONO 

IfYES, proceed to next question. 

IfNO, proceed to 3.7.2.h 

h) If a blast design is required, it may be presented as part of this application or at a time, before 

the blast, for approval by the Department. If the blast design is not included with this application, 
please state when you plan to submit the design. [1817.61(d)(2)] 

The blast design shall contain sketches of the drill patterns, delay periods, and decking 

and shall indicate the lype and amount of explosives to be used, critical dimensions, and 
the location and general description of structures to be protected, as well as a discussion 
of design factors to be used, which protect the public and meet the applicable air blast, 
flyrock, and ground vibration standards in 62111. Adm. Code 1817.67. [1817.61(d)(3)] 

The blast design shall be prepared and signed by a certified blaster. [1817.61(c)(4)] 

i) Include information setting forth the limitations the operator will meet with regard to ground 

vibration and airblast, the basis for those limitations, and the methods to be applied in controlling 
the adverse effects of blasting operations. [1817.67] 

j) Include a description of any system to be used to monitor compliance with the standards of 62 

Ill. Adm. Code 1817.67, including the type, capability, and sensitivity of any blast monitoring 
equipment and proposed procedures and locations of monitoring. [1817.67] 

3.8 Existing Structures 

3.8.1 Are existing structures proposed to be used in connection with or to facilitate the surface coal mining 
and reclamation operations? 

0 YES igj NO 

IfYES, complete the following: 
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a) Provide a list of all of the existing structures to be used including: roads, bridges, culverts, fills, 
berms, benches, waste banks, discharge structures, diversions, rail loops, rail sidings, rail spurs, 

refuse areas, shafts, spoil piles, utility lines, terraces, drains, wells, exploration holes, boreholes, 
barricades, fences, storage areas, mine buildings, tipples, storage facilities, repair facilities, surge 

ponds, treatment plants, pipelines, conveyors, and other man-made structures or areas disturbed by 
mining activities. 

b) Provide the following information as required by 62 Ill. Adm. Code l 780.12(a)II 784.12(a): 

The location of structures on the Operations Map. 

Plans of the structure detailing its current, pre-mining condition. 

Approximate dates, beginning and completion for construction of the structure. 

A showing that the structure meets the perfo1mance standards of 62 Ill. Adm. Code 181 0 
through 1828. The showing shall include monitoring data or other substantiating 
evidence. 

3.8.2 Are any structures proposed to be modified or reconstructed for use in connection with or to facilitate 
the surface coal mining and reclamation operations? 

□ YES 

IfYES, complete the following: 

a) In accordance with as required by 62 Ill. Adm. Code l 780.12(b)/l 784.12(b ), a compliance plan 
for each existing structure to be modified or reconstructed for use in connection, or to facilitate 

coal mining and reclamation operations, shall be submitted with the following infonnation: 

Design specifications for reconstruction or modification of the structure to meet the 
design and performance standards of 62 Ill. Adm. Code 1810 through 1828, 

A schedule for reconstruction or modification of the structure showing dates for 

beginning and completing interim steps as well as final reconstruction, 

Provisions for monitoring the structure during and after modification to ensure that the 

performance standards of 62 Ill. Adm. Code 1810 through 1828 are met, and 

A showing that the risk of harm to the environment or to public health or safety is not 
significant during the period of modification or reconstruction. 

3.9 Shaft, Slope, and I\!Iiscellaneous Borehole Construction. 

3.9.1 For the shafts and/or slopes being proposed, describe the measures to be implemented to minimize 
disturbance to the prevailing hydro logic balance and to ensure the safety of people, livestock, fish and 
wildlife, and machinery in the permit area and adjacent area. [1816.13/1817.13] 

All shafts when idle will be covered with a perforated metal cap to prevent access to the 
mine workings by people, livestock, fish and wildlife, and machine1y, and to keep acid 
or other toxic drainage from entering ground water or surface water. The boreholes will 
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I be permanently sealed within 60 days of when the borehole becomes inactive. 

3.9.2 For each shaft and/or slope, provide a drawing showing those features which are relevant to 
protecting the hydraulic balance. The drawing shall include: 

The physical dimensions of excavations and entry lining material; 
The type of entry lining material; 
The measures which will be used to seal the annulus between the entry lining and adjacent rock; 
\.Vater rings and conductor pipes; 
Elevation of land surface, coal seam, and any other mine workings penetrated by the structure; and 
Provide the latitude and longitude (in decimal degrees) for each shaft and/or slope. 

Belt Air shaft - 8' diameter fully lined finished concrete. One water ring will be installed at the 
bottom of the shaft. All water collected will be pumped underground back into the mine water 
system for re-use. Hole #NSBELTAIR Lat 37.8676, Long 88.8347 490 feet Deep 

Material Shaft - I 6.5' diameter fully lined finished concrete. One water ring will be installed at 
the bottom of the shaft. All water collected will be pumped underground back into the mine 
water system for re-use. Hole# NSMATERIAL Lat 37.8670, Long 88.8346 490 feet Deep 

3.9.3 Will the Applicant be conducting any surface blasting activities incidental to underground mining, 
including, but not limited to, initial rounds of slopes and/or shafts that are within fifty (50') vertical feet of 
the original ground surface? [1817.61(a)] 

□ YES lg] NO 

IfYES, complete the appropriate items in Part 3.7: Blasting. 

3.9.4 For each borehole or group of boreholes being proposed, describe the measures to be implemented to 
minimize disturbance to the prevailing hydrologic balance and ensure the safety of people, livestock, fish 
and wildlife, and machinery in the permit area and adjacent area. (!816.13/1817.13] 

All boreholes when idle will be covered with a perforated metal cap to prevent access to 

the mine workings by people, livestock, fish and wildlife, and machine1y, and to keep 
acid or other toxic drainage from entering ground water or surface water. The boreholes 
will be nermanently sealed within 60 days of when the borehole becomes inactive. 

3.9.5 For each borehole or group of boreholes which will be constructed in a similar manner, provide a 
sketch indicating: 

18 I P age 

The depth (or depth range) and diameter of each drill hole; 
The depth (or depth range) and diameter of each casing string, type and thickness of casing 
material in each string, and spacing of collars and any centralizers; 
Intervals to be cemented, grouted, or otherwise sealed and the method of placement; 
Any geophysical logging which is proposed; 
The names and numbers of boreholes to which the sketch applies; and 
Provide the latitude and longitude (in decimal degrees) for each borehole. 

Six utility boreholes will be installed. All holes will be 10 5/8" diameter steel line fully 
o:routed hole wall thickness of .218" a · ~490 feet de · ino-
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proposed. (NSUTILITY#l Lat 37.8675, Long 88.8347), (NSUTILITY#2 Lat 37.8675, 
Long 88.8347), (NSUTILITY#3 Lat 37.8675, Long 88.8347), (NSUTILITY#4 Lat 37.8670, 
Long 88.8336), (NSUTILITY#5 Lat 37.8670, Long 88.8336), (NSUTILITY#6 Lat 37.8670, 
Long 88.8336) 
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~ PART 5: Drainage Control 

5.1 Pre-mining Drainage Patterns 

5.1.1 Show the pre-mining drainage patterns of all areas to be affected by the mining and reclamation 
activities within the pennit boundary and properties adjacent to the permit boundary. The map shall 
include, at minimum, adequate contour mapping, a delineation of the watershed boundaries, and shall 
depict the size of each watershed. If the applicant has provided an Existing Streams Location Map, it can be 
referenced if it addresses the requested information of this part. [1780.14/1784.23] 

5.1.2 Do any ephemeral, intermittent, or perennial streams as defined by Section 1701.5 occur within the 
proposed pennit area? [1816.43(b )/1817.43(b )] 

(g] YES [gjNO 

IF YES, complete the appropriate items of Part 6.0: Stream Diversions. 

See Attachment 5.1.2, Small Ephemeral stream within the IBR boundary and along the southern 
border will not be disturbed during construction or maintenance of this IPR. The intermittent 
stream on the western edge of the IBR will have a 100 feet stream buffer zone marked by T-post 
with red painted tops. 

5.2 Drainage Control 

5.2.1 Will all surface drainage from the affected mining area be collected and treated prior to leaving the 
permit area? [1816.46(b)(2)/1817.46(b)(2)] 

□ YES [gjNO 

If NO, explain how regulatory compliance will be achieved without treatment, i.e., address the 
requirements of62 Ill. Adm. Code 1816.46(e)/1817.46(e). 

Williamson Energy is request small area drainage exemption. Silt fence and straw bales will be 
used to temporary sediment control during construction. After construction is complete a 
durable rock surface will be installed and all area will be seeded during the first planting season 
after completion of construction. 

5.2.2 Will all surface drainage from unaffected areas be intercepted and diverted around the affected 
mining area. [1816/1817.43(a)] 

□ YES (g] NO 

IfNO, explain why this is not necessary. 

Alternative drainage control (Silt Fence and Straw bales) will be used to manage the minimal 
runoff expected from the IBR. All disturbed area will be graveled, lime stabilized, or seed 
during the first planting season after construction work is completed. 
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IfYES, based on the definitions of"perennial" and "intennittent" streams as outlined in 62 Ill. Adm. Code 
170 I .Appendix A, does the Applicant propose to divert a perennial or intermittent stream? 

0 YES 0 NO 

IfYES, complete the appropriate items of Part 6.0: Stream Diversions. 

5.2.3 Describe the timing in which all construction of the sediment ponds and surface drainage control 
structures will be completed. Include a discussion of the vegetation stabilization of these structures. 
[1816(b )(3)11817.46(b )(3)1; [1816.49(a)(7)11817.49( a)(7) I 

I Silt fence will be installed prior to any disturbance. 

5.3 Conveyance Ditch Design 

5.3.1 Does the Applicant propose to construct conveyance ditch(es) to collect surface water drainage from 
affected mining areas and direct it to treatment facilities? 

0 YES 18] NO 

Does the Applicant propose to construct conveyance ditch(es) to intercept surface drainage from unaffected 
areas and direct it around the affected mining area? 

0 YES 18] NO 

If either answer above is YES, complete Table 5.3.1 and complete the remaining questions within Part 5.3: 
Conveyance Ditch Design. (Refer to Technical Guidance Document 2) 

21 Page 

a) Provide detailed design and construction calculations for the ditches listed in Table 5.3.1. 
[1816.4311817.43! 

b) For all ditches listed in Table 5.3.1, indicate the location of each on the Operations Map in 
relation to the proposed mining operations. Include the drainage area reporting to each channel on 
the Surface Drainage Control Plan Map and/or indicate the drawing(s) that provide the 
information required and provide a specific reference in the area below this item. 
[l 780.14(b )( 6)11784.23(b )( 6) I 

c) Provide typical cross-sections for each ditch listed in Table 5.3.1 depicting the bottom width, 
side slopes, depth based on the appropriate precipitation event, and freeboard depth. (Indicate the 
drawing(s) that provide the information required and provide a specific reference in the area below 
this item.) [1780.14(b)(6)11784.23(b)(6)! 

d) Provide profiles for each ditch listed in Table 5.3.1 depicting the flow line slope and the depth 
based on the appropriate precipitation event. (Indicate the drawing(s) that provide the information 
required and provide a specific reference in the area below this item.) 
[l 780.14(b )(6)11784.23(b)(6)! 
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e) Based on calculated flows, define areas that require supplemental erosion control such as rip 
rap or dry dams on the Surface Drainage Control Plan Map. Provide details and calculations on 
the design of additional erosion control features [1780.14(b)(6)/1784.23(b)(6)] 

5.3.2 Are culvert(s) being proposed within any of the ditches listed in Table 5.3.1? 

0 YES ~NO 

IfYES, complete the following items: 

a) Identify the culverts by an identification name, the ditch which the culvert is associated with, 
and the station at which the culvert is located. 

I Two road culvert will be installed 

b) Provide design calculations for each culvert identified in Part 5.3.3.1. 
[1816.150(b )/1817.150(b)] 

See Attachment 5.3.3.1 

c) Provide a profile for each culvert, depicting the following infonnation: 

i. Culvert length, size, and type; 
ii. Slope; 
iii. Invert inlet and outlet elevations; and 
iv. Available headwater depth. 

Culvert 1- CMP 12" diameter (50-100) feet long Invert 429.6' and outlet 429.1' 
Culvert 2 - CMP 18" diameter 60-120) feet Ion Invert 425.5' and outlet 425.0' 

5.3.3 Provide details of the proposed erosion and sediment control measures to be employed during the 
construction of the proposed conveyance ditches. [1816.43(a)(2)/1817.43(a)(2)] 

5.3.4 Describe the measures to ensure that all temporary ditches are removed and reclaimed and that all 
pennanent ditches meet the requirements of 62 Ill. Adm. Codes 1700-1850 for pennanent structures, have 
been maintained properly, and meet the requirements of the approved reclamation plan. [1816.56/1817.56] 

5.4 Sediment/Fresh Water/Holding Pond Design. (Note: This includes all constructed ponds other than Coal 
Refuse Disposal Areas covered under Part 3.5 "Operation of Coal Refuse Disposal Areas". These structures are 
considered "impoundments" as defined in 62 Ill. Adm. Code 1701 .Appendix A.) (Refer to Technical Guidance 
Document 2) 
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5.4.1 Sediment pond design. Complete Table 5.4.1 for all proposed sediment ponds. 
[1816.46( c)/1817.46(c)] 

5.4.2 Discuss the design basis for the sediment pond(s) calculations. Submit calculations used in spillway 
designs and determination of inflow volume and pond volume. [1816.45/1817.45, 1816.46/1817.46, & 
1816.49/1817.49] 

5.4.3 Submit a typical section of the embankment(s), details of the principal and emergency spillways and 
a plan view of each pond at a scale of 1 inch - 200 ft. or larger showing pond bottom contours and points 
of inflow. [1816.45/1817.45, 1816.46/1817.46, & 1816.49/1817.49] 

5.4.4 For all sedimentation ponds provide design infonnation showing compliance with the requirements 
of 62 Ill. Adm. Code 1816.46/1817.46. Each plan shall, at minimum, comply with the requirements of 
MSHA, 30 CFR 77.216-1 and 77.216-2. [1816.45/1817.45, 1816.46/1817.46, & 1816.49/1817.49] 

5.4.5 Explain what criteria will be used to monitor and determine periodic and/or timely removal of 
sediments from sediment ponds, ditches and any other conveyance and treatment structure before the 
facilities lose their storage or conveyance volume capacity. If sediment removal becomes necessary, 
explain how the sediment will be removed, where it will be disposed of, and what disposal methods will be 
used. [1816(c)(l)(C)(vi)/1817.46(c)(l)(C)(vi)] 

5.4.6 Will pH adjustment be necessary on any of the discharges in order to meet the applicable State and 
Federal Standards? [1780.2l(h); 1784.14(g)] 

0 YES 0 NO 

If YES, discuss in detail, along with detailed basis of design. The basis should include a detailed 
description of the proposed treatment facilities, process flow diagrams, and design calculations. 
[1780.21(h)/l 784.14(g)] 

5.4.7 Will the mining operation involve the construction of any fresh water and/or holding ponds? 
[1816.49/1817.49] (All temporary and permanent impoundments must meet these requirements.) 

0 YES 0 NO 

IfYES, complete the following items: 

41Page 

a) Locate on the Operations Map all fresh water ponds, holding ponds and dam locations. Depict 
on the Surface Drainage Control Plan Map all watershed limits and indicate which impoundments 
are proposed to remain permanent. For permanent impoundments, complete Section 5.5.2. 
[1780.25(a)/l 784.16(a)]; [1816.46( c)(l)(C)/1817.46( c)(l)(C)] 
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b) Provide construction and maintenance details of dams, spillways, seepage control measures, 
and erosion control measures for inlets and outlets. Employ maps and cross sections where 
necessary. Where design plans for proposed structures are not provided, submit a certification 
statement providing a schedule for submission of detailed design plans for each structure. 
[1780.25(b )/1784.16(b)]; [1816.46( c)(l)/1817.46( c )(2)] 

5.4.8 For each structure that meets or exceeds the size or other criteria of MSHA, 30 CFR 77.216(a), the 
detailed design plan shall: 

a) Be prepared by or under the direction of and sealed by a qualified registered professional 
engineer licensed under the Illinois Professional Engineering Act; 
[1780.25(a)(2)(A)/l 784.16(a)(2)(A)] 

b) Include any design and construction requirements for the structure) including any required geo
technical information; [1780.25(a)(2)(B)/l 784.16(a)(2)(B)] 

d) Describe the operation and maintenance requirements for each structure; and 
[1780.25(a)(2)(C)/1784.16(a)(2)(C)] 

e) Describe the timetable and plans for removal of each structure, if appropriate. 
[1780.25(a)(2)(D)/l 784.16(a)(2)(D)] 

5.4.9 For each structure that does not meet the size or other criteria of MSHA, 30 CFR 77.216(a), the 
detailed plan shall: 

SI Page 

a) Be prepared by or under the direction of and sealed by a qualified registered professional 
engineer licensed under the Illinois Professional Engineering Act; 
[1780.25(a)(3)(A)/l 784.16(a)(3)(A)] 

b) Include any design and construction requirements for the structure, including any required geo
technical information; [1780.25(a)(3)(B)/l 784.16(a)(3)(B)] 

c) Describe the operation and maintenance requirements for each structure; and 
[1780.25( a)(3)(C)/l 784.16( a)(3)(C)] 
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(j 

d) Describe the timetable and plans for removal of each structure if appropriate. 
[1780.25(a)(3)(D)/1784.16(a)(3)(D)] 

5.5 Sediment/Fresh Water Pond Reclamation. 

5.5.1 Describe proposed reclamation plans for each structure, including a time table and plans for removal 

and disposal of material. Each plan shall: [1780.25(a)(2)(D)/1784.16(a)(2)(D)] 

a) Be prepared by or under the direction of, and sealed by a qualified registered professional 

engineer licensed under the Illinois Professional Engineering Act; [1780.25 
a)(3)(A)/l 784.16(a)(3)(A)] 

b) Contain a description, plan view, and cross-section of the structure and its location; 
[1780.25(a)(l)(B)/1784.16(a)(l)(B)) 

c) Contain preliminary hydrologic and geologic information required to assess the hydrologic 
impact of the structure. [1780.25(a)(l)(C)/l 784.16(a)(l)(C)] 

d) If underground mining has occurred beneath or adjacent to the proposed impoundment, the 
plan shall incorporate a technical discussion and evaluation of the potential effect subsidence of 

the surface and subsurface strata would have on the structure. 
[1780.25(a)(l)(D)/1784.16(a)(l)(D)] 

e) For structures where the detailed design plans are not submitted to the Department with the 
general plan, the plan shall contain a certification statement which includes a schedule setting 

forth the dates that detailed design plans are to be submitted. For these structures, the detailed 

design plans must be submitted to the Department and approved in writing prior to the beginning 
of construction. [l 780.25(a)(l)(E)/1784.16(a)(l)(E)) 

5.5.2 For permanent impoundments, including sedimentation ponds, provide the following information: 

GI P age 

a) Provide sufficient design data and calculations to substantiate that the design is in accordance 
with NRCS engineering standard 378 "Ponds" or NRCS technical release #60 "Earth Dams and 
Reservoirs". [1816.49(a)(4)(B)/1817.49(a)( 4)(B)] 

b) Based on the location of the pond relative to existing or proposed surface mining disturbances, 

and the projected post mining reclamation and post mining land uses, provide an evaluation of the 
anticipated water quality to assure it will be suitable for the intended use. 

[1816.49(b )(2)/1817.49(b )(2)) 

Creat e d: September 15, 2017 
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c) The relationship of the impoundment to the post-mining land use. 
[1816.49(b )( 6)/1817.49(b )( 6)] 

d) Describe methods of dropping surface runoff over excavated impoundment side slopes. 
Discuss design criteria to be employed for downdrain structures and perimeter diversions. 
[1816.49(b )(7)/1817.49(b)(7)] 

e) Plans of access roads and other use related facilities. [1816.49(b )(4)/1817.49(b )(4)] 

5.5.3 Are any structures 20 feet or higher? 

□ YES 0 NO 

Do any structures impound more than 20 acre-feet? 

□ YES □ NO 

If the answer to either above is YES, for each structure meeting the criteria, provide stability analysis and 

include strength parameters, pore pressures, and long-tenn seepage conditions. Include description of each 
engineering design assumption and calculation with discussion of each alternative considered in selection 
design parameters and construction methods. [1780.25(a)(2)/1784.16(a)(2)] 

Submission of MSHA certification documents for a detailed design plan shall satisfy the requirements, in 

so far as the MSHA informational and design standard requirements are duplicative of the requirements. If 
the applicant wishes to submit such certification. Justification that all design standards are duplicative must 

be provided for the Department to accept the certification without adequate supporting design. 
[1780.25(a)(2)/1784.16(a)(2)] 

5.5.4 Describe in detail a rehabilitation design plan for each siltation structure and/or fresh water pond to be 

implemented and completed prior to abandonment. Any departures from detailed design plan requirements 

must be designated as such and be accompanied by supporting documentation. [1816.56/1817.56; 225 
ILCS 720/9.05) 

7jPage Created: September 15, 2017 
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PROJECT DESCRIPTION 
HMO Engineers, Inc. (HMO) was contacted by Williamson Energy, LLC who requested a 
wetland and stream delineation on a tract located in the S 1/2 NW ¼ SW ¼ Section 36, T7S, 
R3E located in southeastern Franklin County, Illinois (Figures 1 and 2). The delineation area is 
approximately 19 acres located west of Davis Road and south of Nielson Road. WGS84 
latitude/longitude is 37.86777/-88.83315. 

METHODS 
HMO conducted a wetland and stream delineation for the project area. Results of that 
investigation are reported herein. Background information was reviewed including aerial 
photography, topography, watershed, floodplain maps, and National Wetland Inventory. A 
field investigation was conducted on July 25, 2017 by HMG Environmental Scientist, William 
O'Leary. Stream identification utilized COE ·'bed and bank" criteria. Wetland delineation 
followed criteria of the 1987 U.S. Army Corps of Engineers Wetlands Delineation Manual, 
including Regional Supplement, Midwest Version 2.0 (U.S. Army Corps of Engineers (COE] 
2010). Global positioning equipment was used to locate features in the field. 

BACKGROUND 
USGS Topographical Map (see Figure 4), aerial photography (see Figure 3), soils (Figure 5), 
National Wetlands Inventory (NW!, Figure 6), and floodplain maps (Figure 6) were reviewed. 
Past and current aerial photographs identified that the site is, and has been for many years, 
tilled on a regular basis in the production of row crops. The western quarter of the site has a 
soil type 3382A, Belknap which is not a hydric soil. The remainder of the area has hydric soils 
including Cisne, Bonnie, and Wynoose. There are no NW! sites in the project area, which is 
not in the flood plain of Pond Creek (Figure 6). 

FIELD DELINEATION 
No stream channels are identified on the USGS topographical map. The only drainage feature 
evident from aerial photography are lighter colored linear feah!Tes located in the western 
portion. Past and present aerial photo review reveal that these lighter colored areas have been 
historically and continuously farmed through, making bed and bank features unlikely. Field 
investigation confirmed this to be the case, with standing com rows present within these lighter 
areas and no bed and bank present. Representative photographs were taken facing upgrade 
and downgrade. (see Appendix A). 

The east-west oriented tree row along the southern boundary was inspected. One channel 
exhibiting bed and bank characteristics was noted. Bed and bank character begins at point A in 
Figure 3 and ends at point B. Because this channel is separated from downstream streams by a 
reach with no discemable bed and bank, it is an isolated feature which would not fall within 
Clean Water Act, Section 404 jurisdiction. The channel was classified as ephemeral for the 
following reasons: 

- Drainage area is less than 20 acres. 
The channel is not depicted on a USGS topographic map. 
Upland plants were observed rooted in the channel bottom, particularly trumpet 
creeper (Campsis radicans), a facultative upland plant, indicating groundwater level 

l 
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below depth needed to support wetland plants. 
No obligate or facultative wetland plants were observed. 

- No meanders, riffles, or pools were observed. 
- No head cuts were observed. 

No base flow was observed. 

There is a ditch present on the west perimeter which the company does not plan to disturb, 
according to company personnel. There is also a road ditch along the east perimeter, along 
Davis Road, which will be crossed for access. Both ditches flow from north to south. 
According to the company, the row of trees along the southern boundary will not be disturbed. 

RESULTS 
As a result of the review and field investigation, no Clean Water Act, Section 404 jurisdictional 
streams or wetlands were identified that will be affected by planned disturbances. The Davis 
Road ditch and isolated ephemeral channel along the southern border, are not 404 
jurisdictional. The ditch along the western boundary and the southern isolated ephemeral 
channel are not planned for disturbance. There are no bed and bank channels associated with 
flow routes in the cropfield. There are no wetlands in the project area. 

SUMMARY 
Based on the above analysis, no 404 jurisdictional waters were identified that are planned for 
disturbance in the project area. 

2 
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APPENDIX A 

PHOTOGRAPHIC DOCUMENTATION 
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Drainage feature in crop field facing down grade. 

Drainage feature in crop field facing upgrade. 

(__) 
See Figure 3 for photo location. 
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Attachment 5.3.3.1 
Culvert Selection: Access Road For North Supply Shaft 

Summary: Area l requires one(!) 12 inch diameter corrugated steel culverts (or equivalent) for the 
access road to the surface site. Area 2 requires one (l) 18 inch diameter corrugated steel culverts (or 
equivalent) for the access road to the surface site to allow offsite drainage to pass under the access road. 

!----Specifically required per 62 Ill. ADM. Code, Ch. l, Section 1817.43 c) 3), drainage flow must safely 
pass the peak runoff of a 2-year / 6-hour precipitation event. For this particular site, the event is 
approximately 2.6 inches of rainfall. 

2----Use Talbot's Formula for round, steel corrugated culvert sizing (standard method for most Illinois 
County Highway Departments) to safely pass a 2.6-inch rainfall event. 

The watershed runoff for the culvert selection was coefficient 0.3 "Flat Land". 

Please see attached calculations sheets for further details. 

Using Talbot's Formula to Determine the Correct Culver Size To Carry Surface Drainage 

The program that calculates the Talbot Formula (a=C*A3/4) allows the user to plug in the data fields and 
a square footage water flow area is computed. The computed value must then be correlated to the Pipe 
Area list of standard sized culverts. Where the flow area value is between the listed pipe sizes, standard 
practice is to select the next up or use multiple smaller diameter pipes. 

The attached 2-yr. 6 hr. hydrograph was taken from the NRCS Compilation ofBullentin 71-Rainfall 
Frequency Atlas of the Midwest (Illinois State Water Survey) by Floyd Huff and James Angel. This 

hydrograph shows 2.6 inches ofrain for the area near Williamson Energy's Mach Mine facilities for the 
6-hour duration of a 2-year event. This equates to an average of 0.433 inches of rain per hour for this 2-
hr.--6 year event. For comparison, the 100-yr/24-hr. event is 0.33-inches/hr. 

Note: "Talbot's Fommla" by Professor Arthur N. Talbot, Water Resources Engineering---University of 
Illinois at Champaign. 
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Attachment 5.3.3.1 Continuted 

Talbot's Forumla 

Area 1 Road Culvert 
a=C*A 314 

a= Required Section of Waterway in Square feet 
A= Drainage area in acres 
C = Talbot's Coefficient 

Talbolts Coefficient 

Mountainous Hilly Land 
C= 

Label 

!Area 1 

Pipe Area 

Pipe Size 
12 Inch 
18 Inch 
24inch 
301nch 
36 Inch 
42 Inch 
48 Inch 
541nch 

601nch 
661nch 
72 Inch 
84 Inch 

961nch 
108 Inch 
1201nch 

Area 
(acres) 

1.1 

1 Culvert 

0.79 
1.77 

3.14 
4.91 
7.07 
9.62 
12.57 
15.90 

19.63 
23.76 

28.27 
38.48 
50.27 
63.62 

78.54 

1 0.8 0.6 

Talbot Waterway 

Coefficient Area (ft2
) 

0.2 0.21 

Pipe Area (ft2
) 

Pipe Size 
(In.) 

12 

2 Culverts 3 Culverts 4 Culverts 
1.57 2.36 3.14 
3.53 5.30 7.07 
6.28 9.42 12.57 
9.82 14.73 19.63 
14.14 21.21 28.27 
19.24 28.86 38.48 
25.13 37.70 50.27 
31.81 47.71 63.62 
39.27 58.90 78.54 
47.52 71.27 95.03 
56.55 84.82 113.10 
76.97 115.45 153.94 
100.53 150.80 201.06 
127.23 190.85 254.47 
157.08 235.62 314.16 

Rolling Land 
0.5 0.4 

CMP 
Number 

1 

5 Culverts 

3.93 
8.84 
15.71 
24.54 
35.34 
48.11 
62.83 
79.52 
98.17 

118.79 
141.37 
192.42 
251.33 
318.09 

392.70 

Flat Land 
0.3 0.2 
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Attachment 5.3.3.1 Continuted 

a=C* A 314 

Talbot's Forum la 

Area 2 

a= Required Section of Waterway in Square feet 
A= Drainage area in acres 
C = Talbot's Coefficient 

Tai bolts Coefficient 

Mountainous Hilly Land 
C= 

Label 

!Area 1 

Pipe Area 

Area 
(acres) 

15.58 

1 0.8 0.6 

Talbot Waterway 

Coefficient Area (ft2
) 

0.2 1.57 

Pipe Area (ft2) 

Pipe Size 
(In.) 

18 

Rolling Land 
0.5 0.4 

CMP 
Number 

1 

Pipe Size 1 Culvert 2 Culverts 3 Culverts 4 Culverts 5 Culverts 
12inch G,-79 1.57 2.36 3.14 3.93 
18inch 1.77 3.53 5.30 7.07 8.84 
24inch 3.14 6.28 9.42 12.57 15.71 
30inch 4.91 9.82 14.73 19.63 24.54 
36 inch 7.07 14.14 21.21 28.27 35.34 
42inch 9.62 19.24 28.86 38.48 48.11 
48inch 12.57 25.13 37.70 50.27 62.83 
54inch 15.90 31.81 47.71 63.62 79.52 
60inch 19.63 39.27 58.90 78.54 98.17 
66inch 23.76 47.52 71.27 95.03 118.79 
72inch 28.27 56.55 84.82 113.10 141.37 
84inch 38.48 76.97 115.45 153.94 192.42 
96inch 50.27 100.53 150.80 201.06 251.33 
108inch 63.62 127.23 190.85 254.47 318.09 
120inch 78.54 157.08 235.62 314.16 392.70 

Flat Land 
0.3 0.2 
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The design and construction of all stream channel diversions of perennial and intermittent streams shall be sealed by 
a qualified registered professional engineer as meeting the performance standards of this Section. 

6.1 Disturbance Information. Are surface mining activities (including road crossings) or permit boundaries 
proposed within 100 ft of any stream ( ephemeral, intermittent, or perennial)? 

~ YES 

IfYES, 

0 NO 

a) For any stream(s) located outside the proposed permit boundary where disturbance within 100 ft is 
proposed go to Part 6.3; and 

b) For any stream(s) located outside the proposed permit boundary where NO disturbance within 100 ft 
will occur go to Part 6.10; and 

c) For any stream(s) located within the proposed permit boundary where disturbance within 100 ft is 
proposed go to Part 6.2. 

IfNO, go to Part 6.10. 

6.2 Stream Information. Provide a Stream Delineation Report and/or Wetland Delineation Report. Information 
contained in the report(s) shall meet the requirements found at 1780.14/1784.23, 1780.29/1784.29, 1816.43/1817.43 
and 1816.97/1817.97. 

6.2.1 Stream Classification. Indicate the number of each type of stream located within the proposed 
permit area. 

[I] Ephemeral [I] Intermittent D Perennial 

6.3 Stream Buffer Variance. Is a stream buffer variance requested? [1816.57/1817.57] 

0 YES 

IfYES, 

[gj NO 

a) For stream(s) located outside the proposed permit boundary go to Part 6.4 
b) For stream(s) located inside the proposed permit boundary go to Part 6.5. 

IfNO, provide a justification that each disturbed stream is ephemeral based on both parts of the definition 
of ephemeral stream found at Section 1701.5 Appendix A. Refer to Operator Memorandum No. 2017-06 
for guidance regarding ephemeral stream justification. Briefly describe the disposition of the ephemeral 
stream(s) during operations and post-mining. Nomenclature of ephemeral streams must be consistent with 
maps and reports. No further information is required in Part 6 of the application if all streams are 
ephemeral. 

See Wetland and Stream delineation Report Attachment 5.1.2. A small ephemeral 
stream is located along the south edge of the proposed permitted area. No impact is 
proposed for this area. The stream is determined to be ephemeral because the drainage 
area is less than I sauare mile and the stream does not receive contribution from 

ljPage Created: September 15, 2017 
Revised: November 6, 2017 
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groundwater flow. The stream was examined to have upland plants rooted in the stream 
bed and an absence of obligate or facultative wetland plants. The stream does not show 
any meanders, riffles, pools and no active erosional features. 

A small intermittent stream is located on the western edge of the IBR. This stream will be 
protected with a 100 feet buffer zone and no disturbance is proposed inside the buffer 
zone. 

6.4 Streams Outside Permit Boundary. For each intermittent and/or perennial stream located outside the permit 
boundary where a stream buffer variance is requested, provide the name of the stream and describe how the 
requirements of1816.57/1817.57 will be met. No further information is required in Part 6 of the application for 
streams outside the proposed permit boundary. 

NIA 

6.5 Existing Streams Locations. Provide the Existing Streams Location and Watershed Map meeting the 
specifications found in Part 2.1.3.c. [1780.14/1784.23]; [1780.29/1784.29]; [1816.43/1817.43]; [1816.97/1817.97] 

6.6 Habitat Characterization. Pre-Mining Stream Habitat Characterization of each stream channel to be either 
temporarily or permanently diverted shall be discussed in Part 7.1.3.a. [1780.16(a)(2)(B)/1784.21(a)(2)(B)]; 
[1816.97(1)/1817.97(1)]; [1816.43(a)(3)/1817.43(a)(3)] 

6.7 Temporary Stream Diversions. Temporary diversions shall be removed promptly when no longer needed to 
achieve the purpose for which they were authorized. [1816.43/1817.43] 

6.7.1 Temporary Stream Diversion Construction Narrative. For each temporary diversion proposed, 
discuss the proposed construction practices including the following information: [1780.29/1784.29]; 
[1816.43/1817.43]; [Memorandum No. 2005-04] 

ZIP age 

a) Estimated diversion construction beginning and ending dates. 

b) Erosion control practices during construction to reduce addition of suspended solids to 
streamflow outside the pennit area. 

c) Estimated date when erosion control and vegetation will be sufficiently established to allow 
diversion of water through the temporary channel. 

d) Indicate the timing and method of contacting the Department for approval upon stabilization of 
the stream channel. Department approval is required before water may be diverted through the 
temporary stream channel. 

e) Indicate below if a Sediment Pond Exemption is requested (1816.46(e)/1817.46(e)) for 
diversion channel spoil. 
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IfNO - explain why an exemption is not required. 

IfYES - describe methods to prevent diversion channel spoil from impacting 
surrounding area, including disposition of channel spoil. 

f) Outline a reporting schedule to be submitted to the department during construction and submit 
a report to the Department within 30 days after completion of the temporary diversion that has 
been sealed by a qualified registered professional engineer. 

g) Discuss how the activity will comply with the Rivers, Lakes, and Streams Act (IJI. Rev. Stat. 

1991, ch. 19, pars. 52-79) [615 ILCS 5), Section 404 of the Federal Water Pollution Control Act 
of 1972, as amended (30 U.S.C. 1344), and all local ordinances. 

6.7.2 Temporary Stream Diversion Locations. Provide a Stream Diversion Map meeting the 
requirements in Part 2.1.3.j. [1780.14/1784.23); [1780.29/1784.29); [1816.43/1817.43) 

6.7.3 Temporary Stream Diversion Plan-Profile and Cross-Section. For each temporary stream 

diversion proposed, provide drawings depicting the following information: [1780.14/1784.23]; 
[l 780.29/1784.29); [1816.43/1817.43) 

a) Cross-sections showing the limits and configuration of the proposed activities, dimensions, 
channel linings, normal water surfaces, side slopes and inflection points (cut and fill, curves, and 
straight sections). 

b) A profile of the temporary stream di version depicting the flow line slope and the water level for 
the 10-year 6 hour storm event. 

c) Detailed channel sizing calculations demonstrating the temporary diversion channel is adequate 

to convey the 10-year 6 hour storm event. The calculations shall include run-off volumes from the 
drainage area. 

6.7.4 Post-Diversion Reclamation. Describe the reclamation of temporary stream diversions after flow has 
been diverted to the restored or relocated stream channel, provide the following information: 

[l 780.18(b )(5)/1784.13(b )(5)); [1816.43/1817.43]; [1816.116/1817.116); {1816.97 /1817.97] IF all 
responses to this part are the same as Forest or Wildlife Woody Post Mining-Land Use information 
provided in Part 12, indicate such in the space below. 

3 I Pa g e Created: September 1 5, 2017 
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a) Describe proposed soil preparation and a soil testing plan related to reclamation and 
revegetation procedures. [1780.18(b )(5)(G)/1784.13(b)(5)(G)J 

b) Describe the methods for the use of temporary seeding/mulching to control erosion, discuss 
the species, seeding rate by species per acre, and mulching methods and type of mulch. 
[1816.111( c)/1817.lll(c)J; [1816.114/0817.114] 

c) Describe the timing and methods proposed to transition from the temporary vegetation to the 
penmanent vegetative cover. [1816.lll(c)/1817.lll(c)J 

d) Provide a penmanent species list that will achieve the designated Post-Mining Land Use that 

meets the requirements of 1816.111 (a) and (b)/1817.111 (a) and (b) and 1816.97(g)/1817.97(g). 
If non-native species are proposed to achieve the Post-Mining Land Use, provide adequate 
justification meeting the requirements of l 816. l l l(a)(2)/i 817.l ll(a)(2). Describe seeding rate by 

species per acre, methods of planting and seeding, mulching and fertilizer plan and rates. 
[1780.18(b )(5)11784.13(b )(5) J 

e) If a bat Protection and Enhancement Plan (PEP) is part of the application, the applicant shall 
ensure consistency between this part and the bat PEP. Describe measures taken to ensure 
consistency. 

f) Describe a periodic measurement plan of the vegetation as outlined in 1816/1817.l 16(b)(l) 
that will be used to identify if remedial actions are necessary to achieve the approved species and/ 
or Post-Mining Land Use vegetation success standards during the applicable period of liability. 

Refer to Operator Memorandum No. 2017-02 for additional infonmation regarding tree and shrub 

planting maintenance. Information provided shall also describe a remedial action plan to 
achieve the approved vegetative species, invasive species management, or Post-Mining Land Use 
success. Remedial actions required to meet Sections 1817.111 (a) and (b) may include but are not 

limited to mowing, burning, undesirable invasive species control, irrigation and pest and disease 
control. [1816.116(b )(1)/1817.116(b)(l)] ;[1816.lll(a) and (b)/1817,lll(a) and (b )] 

6.8 Permanent Stream Diversion. The following requirements for a permanent stream diversion must be met: 
[1816.4311817.43] 
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6.8.1 Classification. The following information in Part 6.8 contains construction and restoration plan 
information for (indicate the number of each type): 

D Permanent Restored Stream(s) 0 Permanent Relocated Stream(s) 

6.8.2 Permanent Stream Diversion Construction Narrative. For each permanent diversion proposed, 
discuss the proposed construction practices including the following information: [1780.29/1784.29) 
[1816.43/1817.43); [Operator Memorandum No. 2005-04) 

a) Estimated permanent channel construction beginning and end dates. 

b) Erosion control practices during construction to reduce addition of suspended solids to 
streamflow outside the permit area. 

c) Estimated date when erosion control and vegetation will be sufficiently established to allow 
diversion of water through the temporary channel. 

d) Indicate the timing and method of contacting the Department for approval upon stabilization of 
the stream channel. Department approval is required before water may be diverted through the 
temporary stream channel. 

e) Indicate below if a Sediment Pond Exemption is requested (l816.46(e)/ l 8 l 7.46(e)) for 
diversion channel spoil. 

lfNO - explain why an exemption is not required. 
IfYES - describe methods to prevent diversion channel spoil from impacting 
surrounding area, including disposition of channel spoil. 

f) Discuss how the activity will comply with the Rivers. Lakes, and Streams Act (Ill. Rev. Stat. 
1991, ch. 19, pars. 52-79) [615 ILCS 5], Section 404 of the Federal Water Pollution Control Act 
of 1972, as amended (30 U.S.C. 1344), and all local ordinances. 

g) Outline a reporting schedule to be submitted to the department during construction and submit 
a report to the Department within 30 days after completion of the permanent stream channel that 
has been sealed by a qualified registered professional engineer. 

6.8.3 Permanent Stream Diversion Locations. Ensure that the Stream Diversions Map submitted in 
Part 6.8.2 meets the requirements in Part 2.1.3.j. [1780.14/1784.23); [1780.29/1784.29); 
(1816.43/1817.43) 
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6.8.4 Permanent Stream Channel Plan-Profile and Cross-Section. Permanent stream channels shall 
approximate the original pre-mining stream characteristics. For each permanent stream channel proposed, 
provide drawings depicting the following infonnation: [1780.14/1784.23]; [1780.29/1784.29]; 
[1816.43/1817.43] 

a) A profile depicting bed slopes, pool-riffle ratios, and normal water surfaces. 

b) Plans and drawings for boulder deflectors, check dams, and other instream habitat structures. 

c) Cross-sections showing the limits and configuration of the proposed activities, dimensions, 
channel linings, normal water surfaces, side slopes and inflection points (cut and fill, curves, and 
straight sections). 

d) Include a calculated flow rate (cfs) and velocity (ft/sec) at representative locations for low flow 
and nonnal flow and the 100-year flood condition that will allow a freeboard ofno less than 0.3 
feet. 

e) Channel sizing calculations to demonstrate that the proposed stream channel and surrounding 
flood plain are adequate to convey the 100-year 6 hour stonn event. The calculations shall include 
run-off volumes from the drainage area. 

6.8.S Permanent Stream Channel Reclamation. Describe the reclamation of permanent stream channels, 
provide the following: [1780.18(b)(5)/1784.13(b)(S)]; [1816.14/1817.43]; [1816.116/1817.116]; 
[1816.97/1817.97] IF all responses to this part are the same as Forest or Wildlife Woody Post Mining
Land Use information provided in Pa1i 12, indicate such in the space below. 

GI Page 

a) Describe proposed soil preparation and a soil testing plan related to reclamation and 
revegetation procedures. (1780.lS(b )(S)(G)/l 784.13(b )(S)(G)] 

b) Describe the methods for the use of temporary seeding/mulching to control erosion, discuss 
the species, seeding rate by species per acre, and mulching methods and type of mulch. 
(1816.111( c)/1817.11 l(c)]; (1816.114/0817 .114] 
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c) Describe the timing and methods proposed to transition from the temporary vegetation to the 
permanent vegetative cover. [1816.lll(c)/1817.lll(c)] 

d) Provide a permanent species list that will achieve the designated Post-Mining Land Use that 

meets the requirements of 1816.111 (a) and (b )/18 I 7 .111 (a) and (b) and 1816.97(g)/l 817 .97(g). 

If non-native species are proposed to achieve the Post-Mining Land Use, provide adequate 
justification meeting the requirements of 1816.11 l(a)(2)/1817.ll l(a)(2). Describe seeding rate by 

species per acre, methods of planting and seeding, mulching and fertilizer plan and rates. 
[l 780.18(b)(5)/l 784.13(b)(S)] 

e) If a bat Protection and Enhancement Plan (PEP) is part of the application, the applicant shall 
ensure consistency between this part and the bat PEP. Describe measures taken to ensure 
consistency. 

f) Describe a periodic measurement plan of the vegetation as outlined in 1816/1817.l 16(b)(l) 

that will be used to identify if remedial actions are necessary to achieve the approved species and/ 
or Post-Mining Land Use vegetation success standards during the applicable period of 

liability. Refer to Operator Memorandum No. 2017-02 for additional information regarding tree 
and shrub planting maintenance. Information provided shall also describe a remedial action 
plan to achieve the approved vegetative species, invasive species management, or Post-Mining 
Land Use success. Remedial actions required to meet Sections 1817.111 (a) and (b) may include 
but are not limited to mowing, burning, undesirable invasive species control, irrigation and pest 
and disease control. [1816.116(b)(l)/1817.116(b)(l)];_[l816.lll(a) and (b)/1817.lll(a) and 
(b)] 

6.9 Culverts and Crossing of Non-Diverted, Temporary, and/or Permanent Stream Channels. Where a bridge, 
road, culvert or other crossing is proposed for any streams, provide the following information: [1780.37/1784.24] 

71Page 

a) Name of stream(s) with nomenclature consistent with names used in maps and reports. 

b) Description of construction methods and sequence including water handling during construction 
and erosion/sediment control measures for each crossing. 

c) Calculations of the hydraulic capacity of each structure. 

Created: September 15, 2017 
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d) Is the proposed structure(s) temporary or permanent? If temporary, include plans for removal. 

e) A profile of the each stream bed at minimum 100 feet above and below the proposed location of 
the structure(s) unless the Department requires a greater distance to demonstrate appropriate 
engineering design to contain and control flow. The profile(s) shall depict normal and flood water 
surface elevations and the backwater effects of the structure. 

t) Cross-section of the structure(s) showing the inlet and outlet invert elevations, length of the 
culvert, slope of the culvert, and the elevation of the road surface. 

g) Describe how the original stream channel(s) and associated riparian vegetation will be restored. 

6.10 Stream Buffer Zone. Discuss how the designated I 00 ft stream buffer zone will be marked for any 
intermittent and/or perennial stream that will not be disturbed by surface mining activities. Cleary indicate the 100 
ft. stream buffer zone on all required maps in Part 2.1.3. IfNO streams are located within the proposed permit 
boundary or within 100 ft of the proposed permit boundary indicate NIA. [1816.57(b)/1817.57(b) and 
1816.11/1817.11] 

The stream buffer zone will be marked with steel post with painted red tops to signify a 
rotected area. Posts acin° will be at 100 feet a art. 

Si Page Created: September 15, 2017 
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j P.AR.f7: Fisfrand Wilcllife 

7.1 Pre-mining Fish and Wildlife Resources: Each application shall include fish and wildlife resource information 
for the permit and adjacent area. Prior to initiating fish and wildlife resource information studies, the applicant shall 
contact the Department to determine what fish and wildlife resources information will be required. If the applicant 

has not contacted the Department as described above, an explanation shall be supplied in the space below. 
[1780.16(a)/l 784.2l(a)]; [1780.16(a)(l)(A)/ 1784.21{a)(l)(A)] 

See Attachment 7.1 

7.1.1 Vegetation Map. Provide a Vegetation Map meeting the specifications outlined in Part 2.1.3.b 

[1779.19/1783.19]; [1779.24(1)/1783.24(1)]; [1780.16(a)(2)(B) & (C)/1784.2l(a)(2)(B)&(C)] 

I See Pre-Mine Land Used Map 

7.1.2 Habitat Descriptions. Provide a description of the habitat types for each listed Pre-Mining Land Use 
category, excluding cropland, within the proposed permit area. Include information for areas categorized 

as Residential, Industrial/Commercial, Recreational, and Undeveloped that contain trees or other potential 
habitats of high value for fish and wildlife. Include specific information on pre-mining woody and 

herbaceous vegetation species. In addition, provide a general description of the habitat found in the 
adjacent half mile area, specifically addressing any potential habitats of high value. 

[1784.15(a)(l)/1780.23(a)(l)]; [1779.19(a)/1783.19(a)l: [Operator Memorandum 2015-01] 

I See Pre-Mine Land Used Map 

a) For Wildlife Wetland Pre-Mining Land Use located within the proposed permit area, discuss 

how these areas will be avoided or replaced, and enhanced where applicable and provide general 
information on the steps taken to comply with the Section 404 of the Clean Water Act. If no 
Wildlife Wetland exits within the proposed permit area pre-mining, indicate NIA. 
[l 780.18(b )(9)/1784.13(b )(9)]; [ 1816.97(1)/1817 .97(1)] 

7.1.3 Other Site Specific Habitats of High Value: Address any habitats of unusually high value for fish 

and wildlife located within the proposed permit and adjacent half mile area. The following information is 
required: [l 780.16(a)(2)(B)/1784.21(a)(2)(B)); [1816.97(1)/1817.97(1)) 

llPage 

a) Stream Habitat Characterization: For each intermittent and perennial stream discussed in 
Part 6, provide a description of the riparian vegetation and a narrative discussing any critical 
habitat for threatened and endangered aquatic species. Provide a general discussion on how 
stream habitat will be avoided or replaced, and enhanced where practicable. If no intermittent or 
perennial streams were identified in Part 6 indicate N/A. [1780.16(a)(2)(B)/1784.21(A){2)(B)); 
[1816.97(1)/1817.97(1)] 

i) Provide general information on the steps taken to comply with Section 404 of the Clean 
Water Act regarding streams and associated riparian areas. 
[(1780.18(b )(9)/1784.13(b )(9)] 
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b) Shelter, Protection, and Reproductive Areas: Discuss areas within the proposed permit and 

adjacent half mile area such as cliffs supporting raptors, caves, migration routes and wintering 
areas and measures to protect these areas and enhance where practicable. If none of these areas 
exist indicate NIA. [1780.16(a)(2)(B)ll 784.2l(a)(2)(B)]; [1816.97(f)l1817.97(f)) 

c) Agency Consultation: Discuss any additional habitats of high value identified through other 

agency consultations as requiring protection by applicable state and federal laws, this may include 
a larger adjacent area as defined by consultation. If no other habitats of high value were identified 

through consultation indicate NIA. [1780.16(a)(2)(C)/1784.2l(a)(2)(C)]; 
[ 1780.16( a )(1 )(B)(iii)ll 784.21 ( a )(1 )(B)(iii) I 

7.2 Threatened and Endangered Species: Information required in this section will ensure that the proposed 
operations adhere to the Endangered Species Act of 1973, as amended, the Migratorv Bird Treaty Act, as amended, 

the Bald and Golden Eagle Protection Act, as amended and other applicable state and federal laws. [1773.12); 
[1780.1611784.21]; [1816.9711817.97) 

7.2.1 T&E Species List. Provide a complete threatened and endangered species list for both state and 

federally listed species that are known to occur within the county(ies) of the proposed permit area and each 
adjacent counties. This information may be provided in Attachment 7.2.1. 

[1780.16(a)(l)(B)ll 784.21(a)(l)(B)); [l 780.16(a)(2)(A)ll 784.2l(a)(2)(A)); [1816.97(b)l1817.97(b )] 

21 Pa g e 

I See Attachment 7.1 / See Permit 375 

a) Likely to Occur Determination. For each threatened and endangered species listed in part 

7.2.1 provide a determination based on species habitat requirements regarding the likelihood that 
the species may occur within the proposed permit and, if applicable, the adjacent half mile area. 

In addition, provide the rationale justifying the determination. If an attachment is provided, it 
should be titled Attachment 7.2.1.a. If multiple attachments are necessary they should be titled 
Attachment 7.2.1.a 1 of2 etc. [1780.16(a)(l)(B)l1784.21(a)(l)(B)], 
[1780.16(a)(2)(A)ll 784.2l(a)(2)(A)); [1816.97(b )l1817.97(b )) 

b) Reporting of Technical Data. Provide the names and qualifications ofperson(s) or 

organization(s) that collected and analyzed threatened and endangered species data and made the 
determinations of likely occurrences of those species. [1777.13) 

c) Format and Contents: The information presented shall be current, clear and concise, filed in 

the format required by the Department, and contain explicit citations. Where required by the 
Department, relevant portions of the referenced materials shall be presented by photocopying or 

abstracting. If references to previously approved permits are made, the relevant portions of the 

permits must be supplied in accordance with Operator Memorandum No. 90-08 or an explanation 
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shall be provided below why this information is not provided. This information may be supplied 
in Attachment 7.2.1.c if necessary. (1777.ll(a) and (b)) 

d) Agency Consultation: Discuss any additional species identified through other agency 
consultations as requiring protection by applicable state and federal laws. If no other species 
information is required indicate NIA. [1780.16(a)(2)(C)/1784.21(a)(2)(C)]; 
[1780.16(a)(l)(b )(iii)/l 784.21(a)(l)(b)(iii)] 

7.2.2 T&E Species Protection and Enhancement Plans. Do any trees exist within the proposed permit 
area? (l 780.16(b )/l 784.2l(b)] 

l:8J YES 0 NO 

IF YES, the applicant shall: 

a) Provide a Protection and Enhancement Plan and an Incidental Take Authorization request as 
Attachment 7.2.2 for the Indiana bat meeting the specifications of the "Range-wide Indiana 
Bat Protection and Enhancement Plan Guidelines" (revised 2013) developed by the U.S. Fish 
and Wildlife Service and the Office of Surface Mining, or justify why a Protection and 
Enhancement Plan and Incidental Take authorization request are not required under those 

guidelines. 

b) Discuss whether or not the project is consistent with the northern long-eared bat Final 4(d) 
Rule for Federal Actions (January ?Q 16), and if not then provide a Protection and 
Enhancement Plan and Incidental Take Authorization request consistent with the 2013 
Indiana bat guidelines referenced above. This information may be provided in Attachment 
7.2.2. 

No trees are within the area of the proposed disturbance on the IBR. No trees along the 
e hemeral stream will be disturbed durin an construction activities. 

3IP a g e 

c) Provide Protection and Enhancement Plans for any additional state or federally listed species 
that are likely to occur within the proposed permit and adjacent half mile area in Attachment 
7.2.2.c. For any additional federally listed threatened or endangered species that are likely to 
occur in the permit area, provide an Incidental Take Authorization request with the Protection and 
Enhancement Plan. 

d) If an applicant is in possession of any current Incidental Take Authorizations for state listed 
threatened or endangered species obtained through the Illinois Department of Natural Resources 
Office of Resource Conservation, 1 ist those species in the space below, otherwise indicate N/ A. 
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7.2.3 Eagles. The applicant shall ensure that mining activity will be conducted in a manner that will not 
result in the taking of a Bald or Golden Eagle, or any other raptor protected under the Bald Eagle Protection 
Act, and their nests or eggs. "Take" includes the disturbance of protected eagles to the degree that it 
substantially interferes with breeding, feeding, or sheltering behavior or results in injury. {1816.97(c) and 

(d)/1817.97(c) and (d)] 

a) Provide current and accurate information on distances to known Bald Eagle nests within the 
proposed permit boundary and within a one mile radius. If none exist, then this should be 
specifically stated. If nests exist within a one mile radius, a Protection and Enhancement Plan must 
be supplied. Information should also include any species protected under the Bald Eagle 
Protection Act as amended and may be provided in Attachment 7.2.3. 

The following resource is suggested: 

National Bald Eagle Management Guidel ines USFWS 

NIA 

7.2.4 Reporting of Threatened and Endangered and Other Protected Species: Describe the steps and 
timeframe for reporting any state or federally listed species, or other protected species to the Department, 
should the operator become aware of the species existence within the proposed permit area. 

[1816.97(b )/1817.97(b )) 

I See Attachment 7.1 

7.3 General Fish and Wildlife Protection and Enhancement Measures: The applicant shall, to the extent 
possible and with the best technology currently available, minimize disturbances and adverse impacts on fish and 
wildlife and related environmental values and achieve enhancement of these resources where practicable. 
[I 780.16(b )/l 784.21(b )]; [1816.97(a)/1817.97(a)) 

7.3.1 Protection Measures. Provide information on measures using the best technology currently available 
how the applicant will protect fish and wildlife and related environmental values. The following 
information is required: [1780.16(b)(3)/1784.2l(b)(3)]; [1816.97(e)/1817.97(e)) 

41P a ge 

a) Electric Powerlines. Ifpowerlines are proposed to be relocated or constructed at any point 
during operations, then discuss the measures to ensure electric powerlines are designed and 
constructed to minimize any hazards to raptors and migratory birds to ensure that the Bald Eagle 
Protection Act and the Migratory Bird Treaty Act have been considered and addressed where 
applicable. This information may be provided in Attachment 7.3.l.a if necessary 

(1780.16(b )(3)(A)/l 784.2l(b)(3)(A)/1816.97(e)(l)/1817.97( e)(l)). 

The following are suggested resources: 
"Suggested Practices for Avian Protection from Powerlines: The State of the Art in 2006" 

"Reducing Avian Collisions with Power Lines: The State of the Art in 2012" 

Powerline will be constructed in accordance w ith Suggested Practices for Avian 
Protection of owerlines. 

b) Haul and Access Roads. Describe how access and haul roads will be located and operated to 
avoid or minimize impacts on species protected under the Endangered Species Act, Migratory 
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Bird Treaty Act, and the Bald Eagle Protection Act, or discuss why these protection measures are 

not applicable. [l 780.16(b )(3)(A)/l 784.2l(b)(3)(A)]; [1816.97( e)(2)/1817.97(e)(2)] 

I See Permit 375 

c) Fences and Overland Conveyers. Describe how fences and overland conveyers and other 

potential barriers will be designed and constructed to allow passage oflarge mammals, or discuss 

why these protection measures are not applicable. [l 780.16(b)(3)(A)/1784.2l(b)(3)(A)]; 

[1816.97 ( e )(3)/1817 .97( e)(3)] 

I See Pennit 375 

d) Exclusion from Ponds. Provide infonnation on whether or not ponds on site will contain 

hazardous concentrations of toxic-forming materials and if so, then describe how control 

measures, management techniques, and monitoring methods will be used to ensure how wildlife 

protected under the Endangered Species Act, Ivfigratory Bird Treaty Act, and the Bald Eagle 

Protection Act are excluded from these areas. [1780.16(b)(3)(A)/1784.2l(b)(3)(A)]; 
[ 1816.97( e )( 4)/1817 .97( e )( 4)] 

NIA 

7 .3.2 Enhancement Measures. Provide a detailed description of enhancement measures that will be used 

during the reclamation and post-mining phases of operations to develop aquatic and terrestrial habitats. 

Measures may include but are not limited to: restoration of streams and wetlands, retention of ponds, 

establishment of wildlife food and cover, addition of perches or nest boxes, habitat diversification of 

croplands, and any other management strategies designed to enhance wildlife habitat. 

[l 780.16(b )(3)(b )/l 784.2l(b )(3)(b )] 

See Permit 375 
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Attachment 7.1 

C Eco~CAT C., Ecological Compliance Assessment Tool 
I 

C 
0 

(_ 

0 

Applicant: 
Contact: 
Address: 

Project: 
Address: 

Williamson Energy, LLC 
Chris Skelton 
PO Box 99 
Johnston City, IL 62951 

North Portal Coal Prospect Drilling 
16824 Liberty School Road, Marion 

IDNR Project Number: 1801405 
Date: 08/25/2017 

Description: Coal prospect drilling 

Natural Resource Review Results 
This project was submitted for information only. It is not a consultation under Part 1075. 

OJPAn1o11u n or 

NATiriiT 
RFSOIIPCFS 

The Illinois Natural Heritage Database contains no record of State-listed threatened or endangered species, 
Illinois Natural Area Inventory sites, dedicated Illinois Nature Preserves, or registered Land and Water 
Reserves in the vicinity of the project location. 

Location 
The applicant is responsible for the 
accuracy of the location submitted 
for the project. 

County: Franklin 

Township, Range, Section: 
7S, 3E, 35 
7S, 3E, 36 

IL Department of Natural Resources 
Contact 
Impact Assessment Section 
217-785-5500 
Division of Ecosystems & Environment 

Disclaimer 

The Illinois Natural Heritage Database cannot provide a conclusive statement on the presence, absence, or 
condition of natural resources in Illinois. This review reflects the information existing in the Database at the time 
of this inquiry, and should not be regarded as a final statement on the site being considered, nor should it be a 
substitute for detailed site surveys or field surveys required for environmental assessments. If additional 
protected resources are encountered during the project's implementation, compliance with applicable statutes 
and regulations is required. 

Terms of Use 

By using this website, you acknowledge that you have read and agree to these terms. These terms may be 
revised by IDNR as necessary. If you continue to use the EcoCAT application after we post changes to these 
terms, it will mean that you accept such changes. If at any time you do not accept the Terms of Use, you may not 
continue to use the website. 

Page 1 of 2 
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IDNR Project Number: 1801405 

1. The IDNR EcoCATwebsite was developed so that units of local government, state agencies and the public 
could request information or begin natural resource consultations on-line for the Illinois Endangered Species 
Protection Act, Illinois Natural Areas Preservation Act, and Illinois lnteragency Wetland Policy Act. EcoCAT uses 
databases, Geographic Information System mapping, and a set of programmed decision rules to determine if 
proposed actions are in the vicinity of protected natural resources. By indicating your agreement to the Terms of 
Use for this application, you warrant that you will not use this web site for any other purpose. 

2. Unauthorized attempts to upload, download, or change information on this website are strictly prohibited and 
may be punishable under the Computer Fraud and Abuse Act of 1986 and/or the National Information 
Infrastructure Protection Act. 

3. IDNR reserves the right to enhance, modify, alter, or suspend the website at any time without notice, or to 
terminate or restrict access. 

Security 

EcoCAT operates on a state of Illinois computer system. We may use software to monitor traffic and to identify 
unauthorized attempts to upload, download, or change information, to cause harm or otherwise to damage this 
site. Unauthorized attempts to upload, download, or change information on this server is strictly prohibited by law. 

Unauthorized use, tampering with or modification of this system, including supporting hardware or software, may 
subject the violator to criminal and civil penalties. In the event of unauthorized intrusion, all relevant information 
regarding possible violation of law may be provided to law enforcement officials. 

Privacy 

EcoCAT generates a public record subject to disclosure under the Freedom of Information Act. Otherwise, IDNR 
uses the information submitted to EcoCAT solely for internal tracking purposes. 

Page 2 of 2 
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8.1 High Capability Post-mining Land Use 

8.1.1 Discuss planned final graded slopes of the replaced high capability areas. Include a discussion of 
slope lengths and slope steepness. [1825.14(c)] 

8.1.2 Discuss planned replacement of soil horizons with respect to horizon thickness and total root zone 
(mention thickness of each horizon). 

a) The topsoil replacement thickness will be_ inches. [1823.14] 

b) The root medium replacement thickness will be_ inches [1825.14 

8.1.3 Discuss how excessive compaction will be avoided. If excessive compaction cannot be avoided, 
provided a compaction alleviation plan. [1825.14(e)] 

8. 1.4 Discuss how wind and water erosion will be minimized. Include discussions of construction, timing, 
seeding, seeding equipment to be used and erosion control structures to be used. [1825.14(i)] 

8.1.5 Discuss lhe management of these areas including crop rotations, green manuring, and levels of 
fertility. [1780.18(b)/l 784.13(b)] 

8.1.6 Discuss planned timing of the construction and removal, if applicable, of the erosion control 

structures. If erosion control design and construction is to be coordinated with the Natural Resources 
Conservation Service, please discuss. [1825.14(1)] 

8.1.7 Discuss the management of positive surface drainage with respect to differential settling. [1825.14] 

8.1.8 Discuss the methods of mulching to be used with respect to seasonal variation. 
[1780.18(b)/1784.!3(b )] 

8.1.9 If the post mining acreage of high capability land is proposed to be reduced for any individual 
landowner in the permit area other than the applicant, provide a letter of consultation and response, if 
received, from those landowners.[1780.23 (b) and (c)/1784.lS(b) and (c)] 

lJPage Cr>2ated: Sept<?rnber lS. 2017 
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8.2 Pre-mining Prime Farmland Soils. The following information must be given, in order for the regulatory 
authority to evaluate whether the applicant has the technological capability to restore mined prime farmland to 
equivalent or greater productivity within a reasonable time. The applicant shall use the Soils Map and Soil 
Information Chart provided in Part 2.3.9 of the application. The applicant may also choose to include references to 
tlie Custom Soil Survey referenced in Part 2.3. 

8.2.1 Pre-mining Soil Profile. The applicant must include a description of the original undisturbed soil 
profile. The description must discuss the following parameters for each soil h01izon that collectively 
constitutes the root zone unless specific depths or horizons are requested. [1785.l7(c)l 

See Soil Report Attachment 2.2.1 

a) Depth and thiclmess of each horizon (range and average). 

See Soil Report Attachment ?.2.1 

b) Moist bulk density of each major horizon (use USDA approved method or reference). 

See Soil Report Attachment 2.2.1 

c) Present pH and state of fertility (P&K) (A horizon only). 

See Soil Report Attachment 2.2.1 

d) Texture analysis of each horizon (use USDA texture classification). 

See Soil Report Attachment 2.2.1 

e) IfB&C horizons are proposed to be mixed, submit evidence to support proposal. 

See Soil Report Attachment 2.?.l 

8.2.2 Pre-mining Soil Samples. Soil samples must be taken on the pennit site to obtain the material 
necessary for the above-required information. Sample site locations must be indicated on the soils map. 
NRCS established values on bulk density may be used in lieu of field investigation. Use of soil information 
from related pem1its may be considered if they are representative of the proposed application area. 
Underground mine surface disturbances which are not exempt from prime fannland restoration 
requirements and which propose to leave the subsoil in place, may submit the information provided in a 
Custom Soil Survey except that onsite samples must be taken to provide the information required for A 
horizon thickness 

See Soil Report Attachment 2.2.1 

2JPage 

a) The applicant shall discuss the history of previous productivity and cropping practices on the 
prime farmland, if known, or may reference the productivity information from Bulletin 811. 
provided in response to Part 2.3. l. [1785.17(c)(4)] 

See Soil Report Attachment 2.? .I 

b) The applicant shall provide references or copies of available agricultural school studies, 
company data or other scientific data for comparable areas to demonstrate that the applicant, using 
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their proposed method of reclamation will achieve, within a reasonable time, equivalent or higher 
levels of yield after mining as existed before mining. [1785.17(c)(3)[ 

See Soil Report Attachment 2.2. l 

8.3 Prime Farmland Soil Handling 

8.3.1 Describe the equipment to be used in the removal and replacement of each soil horizon. 
[l 785.l 7(c)(2)] 

I Topsoil will be removed with dozer, scraper, or truck and excavator. 

8.3.2 Discuss how excessive compaction will be avoided. [1823.14(c)] If excessive compaction cannot be 
avoided, provide a compaction alleviation plan. l1823.14(d)] 

Topsoil will be handled as little as possible to ensure minimal compaction. Topsoil will 
stock ile separately from any other soil t e. 

8.3.3 Discuss the timing of the removal and replacement of the horizons with regards to seasons, weather, 
and regulatory authority testing approval. 11823.12, 1823.14(b) and (e)] 

Topsoil will be evenly redistributed over the site and planted during the next planting cycle. A 
cover cro will be used to revent erosion rior to next !anting cycle. 

8.3.4 Discuss how mining operation will impact prime fannlands where the B and/or C horizons are to be 
left in place and how these soils layers will be protected or restored to tl1eir original capability 11823.12] 

The subsoils will be ripped/plowed prior to having topsoil place over them to minimized 
com acting from surface o erations. 

8.3.5 Discuss how the prime farmland ,vill be identified in the field in order to avoid contamination with 
non-prime farmland soils. 11823.12] 

I All topsoil is prime farmland soil 

8.3.6 Are prime farmland topsoil or subsoils to be mixed with non-prime soils? 

□ YES i2)N0 

If YES, provide evidence showing how combining will not affect the permittee's ability to restore the pre
mining prime farmland productivity. !1823.14(e)] 

8.3.7 Discuss whether stoclq,iles will be used or direct placement will be used. If stockpiling ,vill be used, 
discuss. Locate on Operations Map. 11823.13] 

I Stockpiles will be shown on Operation Map 

8.3.8 Discuss length oftin1e stockpiles are to be in place. 11823.13] 

I Stockpiles will be let in place until operation of the supply shaft are completed. 

3!Page 
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8.3.9 Discuss how prime land stock.l)iles are to be identified in the field in terms of different horizons and 
prime versus non-prime farmland piles. [1823.13] 

I All topsoil on this project are prime topsoils 

8.3.10 Discuss any intermittent stockpile relocations as to how, when and why. 11823.13] 

NIA 

8.3.11 Discuss temporary and/or pemrnnent seeding and revegetation to prevent wind and water erosion. 
11823.13] 

Topsoil stockpiles will be seed using approved Permit 375 mix during the next appropriate 
owing cycle. 

8.3.12 Discuss how contamination by other soil horizons or by fly rock will be prevented. [1823.13] 

NIA 

8.4 Prime Farmland Reclamation Plan and Map 

8.4.1 Locate on the Post-mining Land Use/Capability Reclamation Map the location of the replaced prime 
farmland. Give acreage totals in Table 11.1. If the post mining acreage of prime farmland is proposed to 
be reduced for any individual landowner in the permit area other than the applicant, provide a letter of 
consent from those landowoers. [1785.17 (e)(S)] 

I All disturbed are will be return to previous land used 

8.4.2 Discuss how wind and water erosion will be minimized. Include discussions of construction, timing, 
seeding, seeding equipment to be involved and erosion control structures to be used. 11823.14(e)] 

Silt fence and straw bales will be used to prevent erosion; Topsoil stockpiles will be seed using 
a roved Permit 375 mix during the next ap ro riate growing cycle. 

8.4.3 Discuss the management of these areas including crop rotations, green manuring levels of fertility 
and personnel responsible for management. Discuss the fertility management. Also, discuss the 
management in relation to any land leveling needed. [1823.14(1)] 

I Applicable soil nutrient and soil amendments will be used are required to me 1823. l 4(F) 

8.4.4 Discuss the timing of the construction of the erosion control structures and the criteria used to 
determine the need for and construction design of erosion control systems. If erosion control design and 
construction is to be coordinated with the Natural Resources Conservation Service, please discuss. 
[1823.14(g)] 

I Silt fence will be install prior to any disturbance 

8.4.5 Discuss the final graded slopes of the replaced prime farmland areas. Include a discussion of slope 
lengths. 11816.102(a)/1817.102(a)]; [1823.14] 

I Grade will be same as pre-mining grades. 

41Page CC,J 1.e,j 52:;t'::'fl"bc:1 iS 2017 
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8.4.6 Discuss the management of positive surface drainage with respect to differential settling. [1823.14] 

NIA 

8.4.7 Discuss the replacement of soil horizons with respect to horizon thickness and the total root zone. 

NIA 

a) The topsoil replacement thickness will be_ inches. [1823.14(e)l 

b) The root medium replacement thickness will be_ inches [1823.14(a)(l)] 

8.4.8 Include any other relevant information in support of a possible finding by the regulatory authority 
that the operator has the technological capability to restore prime farmland areas, \\dthin a reasonable time, 
to equivalent or higher levels of yield, as determined by the regulatory authority. [1785.l?(e)] 

NIA 

SjPage C,·c:ated 3ep\2mb2r lS, 2017 
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I PART 11: Reclamation Plan 

11.1 Post-Mining Land Use 

11.1.1 Provide a Post Mining Land Use/Capability Reclamation Map as required by the General 
1.1apping Requirements. 

Provide a detailed description of proposed post-mining land uses and capabilities employing land use and 

capability categories listed in Table I I.I: Land Use Capability (Post-Mining) Summary. Complete acreage 

figures for each post-mining land use proposed and designate its capability classification. This information 

shall be broken down by landowner in addition to the composite land uses and capabilities. 

For surface mines, acreage figures for post-mining land use must differentiate between mined and surface 

disturbance areas based on the mining line used in Part 2.3.3 oftl1e application. [1777.ll(a)(3)] 

I See Pre-mine land use map. 

11.1.2 \.Vhere a post-mining land use different from a pre-mining land use is proposed, provide: 

a) A discussion explaining the consideration which has been given to making all the proposed 

surface mining activities consistent with surface o,vner plans and applicable state and local land 

use plans and programs. [1780.23/1784.15] 

No 

b) A copy of the comments from the owner of the surface concerning the proposed land use of the 

proposed pennit area and from the state or local government agencies which would have to 

initiate, implement, approve or authorize the proposed uses of the land following reclamation. In 

the event the surface land owner does not provide comments; the applicant shall provide proof of 

mailing to the surface owner soliciting comments to show that a good faith effort was made to 

provide the surface owner with the opportunity to comment. [1780.23/1784.15] 

11.1.3 Provide a detailed timetable for completion for each major step in the proposed reclamation plan. 

The time table shall include for: [1780.18(b )(l)/1784.13(b)(l)] 

lJPage 

11.1.3.1 Surface mine mining areas: 

a) The timing of the rough grading, root medium, and topsoil during active mining to 

meet the standards of Section 1816.101. Note: If the plan proposes to reduce the time 

frames of distance to less than that allowed, it must be stated her and in the 

reclamation cost estimate section. 

b) The timing of the planting of initial and permanent vegetation after final grading as it 
relates to the proposed land use. 

11.1.3.2 Surface and underground mines, support areas, including refuse disposal areas: 
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a) The timing of the rough grading, root medium, and topsoil during active mining to 
meet the standards of Section 1816.101/1817. l 0 l 

Reclamation will be complete after used of supply shaft. Seeding will be 
com leted during the first !anting season after reclamation. 

b) The timing of the planting of initial and permanent vegetation after final grading as it 
relates to the proposed land use. 

I Seeding will be completed during the first planting season after reclamation. 

c) Any other reclamation proposed activities during the mining to minimize reclamation 
liability and its associated costs. 

NIA 

11.2 Backfilling and Grading 

11.2.1 Describe the methods to be used for backfilling and grading the proposed pem:tit area, including soil 

stabilization and compaction practices in accordance with 62 Ill. Adm. Codes 1816.10211817.102 through 
1816.107/1817.107. 

I Topsoil will be redistributed evenly of the entire site. 

a) Provide a Post-mining Contour Map and appropriate cross-sections to illustrate and define the 
proposed post-mining configuration of the permit area. [1780.18(b)(3)/l 784.13(b )(3)1 

11.2.2 To achieve the proposed post-mining configuration including cover requirements for refuse disposal 
areas, the Applicant shall provide soil balancing calculations to ensure an adequate quantity of material is 
available. These calculations shall include soil shrinkage and swell factors consistent with sound 
engineering practices as approved by the Department. [1780.23(b)(l)/1784.15(b)(l)] 

NIA 

a) Are borrow areas being proposed to provide a sufficient amount of material to achieve the post
mining configuration? 

0 YES lZl NO 

b) IfYES, the Applicant shall include the locations of the borrow areas on the Post Mining Land 

Use/Capability Map and complete the appropriate items included in Part 5.0: Drainage Control. 

11.2.3 For surface mines, does the proposed surface coal mining and reclamation operation require 
disposal of excess spoil? 

0 YES □ NO lZl NIA 

IfYES, provide the following: 

2JPage 
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a) Each application shall contain descriptions, including appropriate maps and cross-section 
drawings, of the proposed disposal site and design of the spoil disposal structures according to 62 
Ill. Adm. Code 1816. 71 through 1816.74. These plans shall describe the geotechnical 
investigation, design, construction, operation, maintenance, and removal, if appropriate, of the site 
and structures. [1780.35(a)] 

b) Each application shall contain the results of a geotechnical investigation of the proposed 
disposal site that include the information outlined in 62 lll. Adm. Code 1780.35(b). 

c) If, under 62 Ill. Adm. Code 18 I 6.71(1), rocktoe buttresses or key-way cuts are required, the 
application shall include information as outlined in 62 Ill. Adm. 1780.35(c). 

IfNO, will the spoil and other waste materials available from the entire pennit area be insufficient to 
restore the disturbed area to its approximate original contour as addressed in 62 Ill. Adm. Code 1816.104. 

11.2.4 Describe the timing in which all grading and the construction and removal or renovation of water 
and erosion control structures will be complete and the sequence for accomplishing the work in relation to 
seasonal weather conditions. [l 780.25(a)/1784.16(a)] 

11.3 Shaft, Slope and Borehole Sealing. Each shaft, drift, adit, tunnel, exploratory hole, entryway, or other 
opening to the surface from underground shall be capped, sealed, backfilled, or otherwise properly managed, as 
required by the Department, in accordance with Section 1816.13/1817.13. Operator Memorandum No. 00-01, 
Operator Memorandum No. 2015-02, consistent with 30 CFR 75.1711, and provide the following: 
[1816.15/1817.15] 

11.3.1 Temporary Seals. In the event the mine is temporarily closed or abandoned, provide information 
on temporary seals to be constructed for prevention of entry to all mine openings. Include an appropriate 
timetable for construction of these seals. [1816.14/1817.14] 

I Steel vent caps will be used if necessary. 

11.3.2 Permanent Sealing Plans 

3I Page 

a) Provide a description, including appropriate cross-sections and plan views, of the measures to 
be used to seal or manage mine openings, and to plug, case, or manage exploration holes, other 
boreholes, wells, and other openings within the proposed permit area, in accordance with 62 Ill. 
Adm. Code 1816.13/1817.13 through 1816.15/18 I 7. 15 and shall reflect the following concerns: 

Completion using a combination of backfilling and sealing. 
The type and grade of materials to be used for backfilling and the intervals in which they 
will be used. 
Sections of casing, entry linings, or collar to be demolished. 

Created Seotember 15 2017 
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Design of hydraulic seals, including construction material, reinforcing, method of 
placement, design thickness, and method of anchoring. 
Design of gas ventilation piping that \vill be incorporated in seal design. 
Finished grading at land surface. 
A description of a permanent monument marker identifying the seal as a mine opening. 
A description of the location of all sealed shafts, slopes, or other entrance tunnels to be 
recorded with the appropriate recorder of deeds. This is in Operator Memorandum 00-01 
as a RECOMMENDATION. 

b) For any deviation from the established guidelines for sealing, backfilling, and capping, provide 
an engineering and hydrologic justification. [1780.18(b)(8)/1784.13(b)(S); Operator 
Memorandum 00-01] 

The shaft and any boreholes will be plugged from top to bottom according to all 
MSHA and IDNR regulatory standards after they are no longer needed. Any steel casings 
will be cut off three feet below natural soil level and the void filled with subsoil, and then 
covered with topsoil, mulched and seeded. Shaft and belt air holes will be filled with 
stockpile shaft material/rip rap and have at least one foot concrete reinforced cap. All 
utility boreholes will be plugged and filled with neat cement. The shaft will be survey and 
fill in the Franklin Countv Courthouse as reauired by Ooerator Memorandum 00-01. 

11.4 Abandonment and Closure of Refuse Disposal Areas 

11.4.1 Describe proposed reclamation for all coal refuse disposal areas in accordance with 62 Ill Adm. 
Code 1780. \S(b)/l 784.13(b). The proposed reclamation plan shall include the following information: 

NIA 

Timing of final coverage 
Cross sections of final cover and configuration. 
Type and amount of material proposed to be used for cover, including any coarse refuse used to 
provide a base over slurry prior to soil cover. 
Construction details of cover and caps. 
Relationship of the refuse disposal area to the post-mining land use. 
Any plans of access roads and other use related facilities. 

11.4.2 If any structure is 20 feet or higher or impounds more than 20 acre-feet, provide a stability analysis 
of each structure which shall include strength parameters, pore pressures, and long-term seepage 
conditions. Also, to be included is a description of each engineering design assumption and calculation 
with a discussion of each alternative considered in selection design parameters and construction methods. 
(For impounding structures refer to Part 3.5.1.) [1780.25(a)(2)11784.16(a)(2)] 

11.4.3 Submission of MSHA certification documents for a detailed design plan shall satisfy the 
requirements, in so far as the MSHA infonnational and design standard requirements are duplicative of the 
requirements. [1780.25(a)(2)/1784.16(a)(2)] 

NIA 

I 1.5 Bond Estimation 

41Page 
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11.5.1 Provide a detailed estimate of the cost of reclamation for the proposed operation required to be 
covered by a performance bond. Provide calculations and/or drawings, cross sections, etc., to support the 
reclamation cost estimate. Provide extra calculations for multiple pits or refuse areas. Complete the 
appropriate Table 11.5 sections. At a minimum, delineate all buildings, reinforced concrete strucmres and 
pavementigravel areas to be reclaimed on the Bond Calculation Map. [1780.18(b)(2)11784.13(b)(2)]; 
[1800.14] 

1VOTE: If incremental bonding is requested, provide a Bond Increment Jvlap and provide the following 
infonnation by increment. 

The estimate of the cost of reclamation shall be based on: 
Bond Calculation Acreage (Table 11.5.1.1) 
Surface Mining Soil Reclamation (Table 1151.2) 
Interior Grading ((Table 11.5.1.3) 
Boxcut Outslope Grading (Table 11.5.1.4) 
Incline/Highwall Reclamation (Table 11.5.1.5) 
Gob Pile/Gob Impounding Structure/Slurry Reclamation (Table 11.5.1.6) 
Slurry Pond/Incised Refuse Reclamation (Table 11.5.1. 7) 
Support Area Reclamation (Table 11.5.1.8) 
Building Reclamation (Table 11.5.1.9) 
Reinforced Concrete Structure Reclamation (Table 11.5.1./0) 
PavementiGravel Area Reclamation (Table 11.5.1.11) 
Borehole Backfilling (Table ll.5.1.12) 
Shaft/Slope Backfilling (Table 11.5.1.13) 
Public Road Reclamation (Table 11.5.1.14) 

11.5.2 Indicate location and size of buried volatile material storage facilities. 

NIA 

Si Page 
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Table 11.1 
Land Use Capability (Post-Mining) Summary 

POST-MINE LAND USE ACREAGE 
~ 

SURFACE DISTURB I.AND Cropl~n,1 Pn~uro Fo~I W(kUif<'• Wi~!l,fo. WiM!ifc. Rcsidm1i,t1 tndm1trfo!I U111l~·do11<:d D1welnp(•.d Rc,;rc,,lion Sublotnl 

OWNER CATEGORY CAl'ABILIT\' Wikllift•lkth Woody Wciltu"I Wmcr c,,mnu:n:fol W:tl'1 Public Ce111<11.'fY Otlu:r 

Ri.,,oun:cs Rm~II 

Prime 5.7 5.7 

)onald E. and Leilani S Grant Mining Neg. Det. 0.1 0.1 

A= Ifo>h Cao. 3.2 3.2 

Limited Capability 0.0 

Subtotal 8.8 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.9 

Prime 3.1 3.1 

Unaffe<:ted Neg. Det. 0.0 0.0 

(Optional) Hil•hCap. 7.5 0.4 7.8 

Limited Capability 0.0 

Subtotal 10.6 0.0 o.o 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 11.0 

Prime 8.8 8.8 

To!al Neg. Det. 0.1 0.1 

Arca High Cap. 10.6 0.4 11.0 

Limited Capability 0.0 

Subtotal 19.4 0.0 0.0 0.5 0.0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 19.9 
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Table 11.5.1.1 
Bond Calculation Acreages 

5 J;f )f ';[/ J¥~c11:~tP$1fl~P\r~tfqfi,';J ii Js t .: Ji{ .t ;, ;c.,f;:" : i' f .f. . i · l. l1c3:l:isit;;i" Ji ,., .••.•. , ••• ,ti 

Prime Farmland (surface mined) $0.00 
-----

High gapability (surface mined) $0.00 ----- .. ··-
Non-Cropland Capability (surface mined) $0.00 ---- ----~ 
lncline/Highwall Slopes (smface mined) $0.00 

·---
Boxcut Spoil Area (smface mined) $0.00 

·-· -·· 
Water $0.00 

--·---- ------
Support Facilities 19.9 $0.00 

----· --- ---
Refuse Disposal A_!:.e_a* (above grade) $0.00 

Refuse Disposal Area (below grade) $0.00 

Placeland/Unaffected $0.00 

Roads (to remain) $0.00 

Total (should equal Permitted acres) 19.9 $0.00 

*Includes slurry inside refuse area 
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Table 11.5.1.8 
Support Area Reclamation 

Average thickness of grading entire support area: 0.75 feet 
COST 
$0.00 

Lime application for non-refuse area: tons/acre $0.00 
Haul R~acl Removal 

Width of road: 50 feet 
Average thickness of road: 8 feet 
Length of road: 733 feet 
Haul distance to dispose of road material: 500 feet $0.00 

IR.ailro~d Removal 
Total length of railroad: feet 
Haul distance to dispose of fill material: feet $0.00 

Co.nveyor l{emoval J 
Total length of conveyor: feet $0.00 

!,) ..... ¥1'·,~· 
• 1Seclimenf Po~d Backfill / Dam ~eiqoval '.fJt)l '" ,., n .. :'t ., 

Pond ID Backfill/ Dam Removal Yardage Cost 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
$0.00 
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Table 11.5.1.9 
Building Reclamation 

Note: All buildings must be located on the Bond Calculation Map 

Building (name/JD): Dry Barn -~-------------------------

Building Type rlf Height (ft) Length (ft) Width (ft) 
Concrete floor 

Cost :~ 
thickness (in.) ! 

Preparation Plant $0.00 
Steel $0.00 -
Wood/Metal $0.00 
Masonary $0.00 
Pole Barn 30 100 50 0 $0.00 

--

Other $0.00 

Building (name/JD): 

' • rt1 €oncrete floor 
. x_, 

Building Type Height(ft) Length (ft) Width (ft) 
thickness (in.) 

Cost 
' 

Preparation Plant $0.00 
Steel $0.00 
Wood/Metal $0.00 
Masonary $0.00 
Pole Barn $0.00 
Other $0.00 

Building (name/ID): 

I/·; I-leight (ft) 
. 

Length (ft) Width (ft) 
€oncrete floor . ! fr~ Building Type 
thickness (in.) 

Cost ,. . " . ' ' .. 
Preparation Plant $0.00 
Steel $0.00 - -
Wood/Metal $0.00 
Masonary $0.00 - - -
Pole Barn $0.00 - - -- -

Other $0.00 
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Table 11.5.1.10 
Reinforced Concrete Structure Reclamation 

Note: All reinforced concrete structures must be located on the Bond Calculation Afap 

Structure (name/ID): Material Shaft Pad ---------------------------

Structure Type Height (ft) Length (ft) Width (ft) 
Concrete floor 

Cost 
thickness (in.) 

Pads 50 40 18 $0.00 
--- ------ - - ··------- . ------- - - ·---

Footings $0.00 
----- ----·----- ---·· -- ----- -· 

Concrete Structures $0.00 

Structure (name/ID): ..:.M..:a=.:t..:.en:..:·=alc.:S:..:h:=a.:::ftc::P..:.a..:d ____________________ _ 

Structure Type Height (ft) Length (ft) Width (ft) 
Concrete floor 

Cost 
thickness (in.) 

Pads 50 40 18 $0.00 ·------- -
Footings $0.00 
Concrete Structures $0.00 

Structure (name/ID) : ..:B:..:e..:lt:..:F:..:a:::n:..:P:..:a::d:.._ _____________________ _ 

Structure Type Height (ft) Length (ft) Width (ft) 
Concrete floor 

Cost 
thickness (in.) 

Pads 40 20 18 $0.00 ---- . -- ----· - _.,_ ·---- - - --·--
~o_t_ings $0.00 -- ... 
Concrete Structures $0.00 

Structure (name/ID): Substation Concrete Pad 

Structure Type Height (ft) Length (ft) Width (ft) 
Concrete floor 

Cost 
thickness (in.) 

Pads 20 5 48 $0.00 
-- ---- - --- -- . ---- --· ---------- --------- -- .. -· 

Footings $0.00 -------- - ----- . - ---- ------ -- - --
Concrete Structures $0.00 

Silos I Thickeners 

Type Height (ft) Length (ft) ·width (ft) 
Concrete floor 

Cost 
thickness (in.) 

$0.00 
- - - - ---- -------- -- . - - -- -- ---- - --------·-- - . - - -- ----- ---- ---- - -

$0.00 
------------- ------ .. ·- --- -- ------ ------- --- -· -·- -- -- ------- -· --

$0.00 --- - -- -- -- . -- - --· -·- ... -- ---- - - - - ---
$0.00 
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Number of boreholes 

Table 11.5.1.12 
Borehole Backfilling 

-- -.--- Name /ID _--- __ . -- -> - Rad1us (inches) -- Dept)i (feet) -
NSUTILITY#l 5.3125 490 
NSUTILITY#2 5.3125 490 __ _, _______________ - -·------l-----

NSUTILITY#3 5.3125 490 
NSUTILITY#4 5.3125 490 

-~--- -·- - --- --, ~------------ ·-···---- ·- - --+-----------j---
l NSUTILITY#5 5.3125 490 

-- ------+-- -----,--
5.3125 490 --~---~---!----- ----+-

TOTAL COST: $0.00 
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Table 11.5.1.13 
Shaft / Slope Backfilling 

Shaft Nrufte{ID)" 
,x •""". ---· - ._,,_ -· , .• 

Belt Air Shaft (NSBELTAIR) 

Is MSHA acceptable fill available on site? Yes □ No [Kl 

Depth of removal of concrete below grade: 4 feet 

Depth of shaft/slope: 490 feet 

If round: Radius: 4 feet 

If rectangular, provide Length: feet Width: feet 

COST: $0.00 

sliaftwalliefttF 
" 06 __ ,. t•,-- -'.;,.· •--"'' 

Material Shaft (NSMATERIAL) 

Is MSHA acceptable fill available on site? Yes □ No [Kl 

Depth of removal of concrete below grade: 4 feet 

Depth of shaft/slope: 490 feet 

If round: Radius: 8.25 feet 

If rectangular, provide Length: feet Width: feet 

COST: $0.00 

shfft,Naffie1-ID: -·· --· -"• . ·-· ;,·. 

Is MSHA acceptable fill available on site? Yes □ No □ 
Depth of removal of concrete below grade: feet 
Depth of shaft/slope: feet 

Ifround: Radius: feet 

If rectangular, provide Length: feet Width: feet 

COST: $0.00 

SlraffNarte/ID{ · 

Is MSHA acceptable fill available on site? Yes □ No □ 
Depth of removal of concrete below grade: feet 
Depth of shaft/slope: feet 

lfround: Radius: feet 

Ifrectangular, provide Length: feet Width: feet 

COST: $0.00 
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PART 12: Revegetation and Reclamation (Excluding Cropland mul Streams) 

12.1 Revegetation During Operations. Provide information specific to temporary, semi-permanent, and/or 
pennanent revegetation of disturbed areas during construction and operations. For responses that are identical, 

"see response to question number X" is acceptable. 

12.1.1 Revegetation of drainage control dltcl1es. Describe plans for revegetation of ditches associated 

with construction of roads, conveyer systems, rail systems, and associated with controlling overland flow 

drainage. The following information is required: [1816.43/1817.43]; [1816.45/1817.45]; 

I 1816.111/1817.111]; [1816.114/1817.114] 

a) Describe the methods for the use of temporary seeding/mulching to control erosion, discuss the 
species, seeding rate by species per acre, and mulching methods and type of mulch. 

[1816.111(c)/1817.111( c)]; [1816.114/0817.114] 

b) Describe the timing and methods proposed to transition from the temporary vegetation to the 

semi-permanent or pennanent vegetative cover. 

c) Provide a semi-permanent or permanent grass and forbs species list that meets the 
requirements ofl816. ll l (a) and (b)/1817.111 (a) and (b ). If non-native species are proposed, 

provide adequate justification meeting the requirements of 1816.111 (c)/1817 .11 l(c). 

d) Describe seeding rate by species per acre, methods of planting and seeding, mulching and 
fertilizer plan and rates for the semi-permanent or permanent grass and forbs list. 

12.1.2 Revegetation of faces of embankments. Describe plans for revegetation of faces of embankments 
ofsediruent ponds. The following information is required: [1816.46(b)(l) and (4)/1817.46(b)(l) and (4)]; 

[1816.49(a)(8)/1817.49(a)(8)]; (1816.111/1817.111] 

lJPage 

a) Describe the methods for the use of temporary seeding/mulching to control erosion, discuss the 
species, seeding rate by species per acre, and mulching methods and type of mulch. 

[1816.l1l(c)/1817.11 l(c)]; [1816.114/0817.114] 

b) Describe the timing and methods proposed to transition from the temporary vegetation to the 

semi-permanent or permanent vegetative cover. 

c) Provide a semi-permanent or permanent grass and forbs species list that meets the 

requirements of 1816.111 (a) and (b)/1817 .111 (a) and (b ). If non-native species are proposed, 
provide adequate justification meeting the requirements of 1816.111 ( c)/1817 .111 (c). 
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d) Describe seeding rate by species per acre, methods of planting and seeding, mulching and 
fertilizer plan and rates for the semi-permanent or permanent grass and forbs list. 

12.1.3 Revegetation of soil stockpiles. Describe plans for revegetation of subsoil and topsoil stockpiles 
and any sediment pond exemptions required for stockpiles. The following infommtion is required 
[1816.22( c)(2)(C)/1817.22(c)(2)(C)J; [1816.111/1817.1 ll] 

a) Describe the methods for the use of temporary seeding/mulching to control erosion, discuss the 
species, seeding rate by species per acre, and mulching methods and type of mulch. 
[1816.lll(c)/1817.lll(c)J; [1816.114/0817.114)1 

See Permit 375 

b) Describe the timing and methods proposed to transition from the temporary vegetation to the 

semi-permanent vegetative cover. 

See Permit 375 

c) Provide a semi-permanent grass and forbs species list that meets the requirements of 18 I 6.111 

(a) and (b)/1817.111 (a) and (b). If non-native species are proposed, provide adequate justification 

meeting the requirements of 1816.l ll(c)/1817.l ll(c). 

See Permit 375 

d) Describe seeding rate by species per acre, methods of planting and seeding, mulching and 
fertilizer plan and rates for the semi-pennanent or pennanent grass and forbs list. 

See Permit 375 

d) Is a Sediment Pond Exemption requested for any proposed soil stockpiles? 

[1816.46(e)/1817.46(e)] 

[ZJ YES □ NO 

IfYES, justify the request and describe how the requirements of !816.46(e)/1817.46(e) will be 

met. 

Silt fence and straw bales will used to control drainage for entire site. Soil and Topsoil 
stockpiles will be seeded at the first possible planting season and covered with straw as 

necessary. 

12.2 Post~l\·'lining Reclamation Plans. Provide the following information on each proposed Post-Mining Land Use 
within the pem1it area, excluding cropland and streams (I 780. l8(b)(5)/l 784.13(b)(5)). Plans for revegetation and 

reclamation must conform to the standards of success outlined in 1816.11611817 .116 and 1816.117/1817. l I 7 and 

adhere to the Illinois Noxious Weed Law (1816. l l l(b)(5)). For responses that are identical, "see response to 
question number X" is acceptable. For those Post-l\ilining Land Uses that are not proposed indicate NIA. 

See Land Used Map. Pre and Post Land use will be same. 

12.2.1 Pasture Post-1\,Ilning Land Use Reclamation Plan. Describe plans for reclamation and 

revegetation of Pasture. The following information is required: [1816.111/1817.lll]; [1816.116/1817.116] 

2jPag2 ·'.:l~Jt2d S.:0t2nt,:;r 15. ::017 
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a) Describe proposed soil preparation and a soil testing plan related to reclamation and re
vegetation procedures. [1780.18(b)(S)(G)/1784.13(b)(5)(G)] 

b) Describe the methods for the use of temporary seeding/mulching to control erosion, discuss 
the species, seeding rate by species per acre, and mulching methods and type of mulch. 

[1816.l ll(c)/1817.lll(c)J; [1816.114/0817.114] 

c) Describe the timing and methods proposed to transition from the temporary vegetation to the 

permanent vegetative cover. [1816.lll(c)/1817.lll(c)l 

d) Provide a permanent pasture grass species list, describe seeding rate by species per acre, 
methods of planting and seeding, mulching and fertilizer plan and rates. 

[1780.13(b)(S)/1784.18(b)(S)] 

e) Describe a periodic measurement plan of the vegetation as outlined in 1816/1817. l 16(b)(l) 

that will be used to identify if remedial actions are necessary to achieve the approved species and/ 
or Post-Mining Land Use vegetation success standards during the applicable period of liability. 

Information provided shall also describe a remedial action plan to achieve the approved 
vegetative species, invasive species management, or Post-Mining Land Use success. Remedial 

actions required to meet Sections 1817 .111 (a) and (b) may include but are not limited to mowing, 
burning, undesirable invasive species control, irrigation and pest and disease control. 

[1816.116(b)(l)/1817.116(b)(l)J;[1816.lll(a) and (b)/1817.lll(a) and (b)] 

12.2.2 Wildlife Herbaceous Post-l.Vlining Land Use Reclamation Plan. Describe plans for reclamation 

and revegetation of \Vildlife Herbaceous areas. The following information is required: 

[1816.111/1817.1 lll; [1816.97 /1817.971; [1816.116/1817.1161; [1816.117/1817.117] 

3jPag2 

a) Describe proposed soil preparation and a soil testing plan related to reclamation and 
revegetation procedures. [1780.18(b)(S)(G)/l 784.13(b )(S)(G)] 

See Permit 375 

b) Describe the methods for the use of temporary seeding/mulching to control erosion, discuss 
the species, seeding rate by species per acre, and mulching methods and type of mulch. 

[1816.lll(c)/1817. lll(c)]; [1816.114/0817.1141 

See Pennit 375 

c) Describe the timing and methods proposed to transition from the temporary vegetation to the 
pemmnent vegetative cover. [1816.lll(c)/1817.lll(e)J 

See Penni! 375 

c,2,Jt2d ~epte-r,lb(!i lS. 2017 
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d) Provide a permanent grass and forbs species list that meets the requirements of 1816.111 (a) 
and (b)/1817.111 (a) and (b) and 1816.97(g)/1817.97(g). If herbaceous species list is different for 
slopes of reclaimed refuse disposal facilities than for other herbaceous areas, please specify. If 
non-native species are proposed to achieve the Post-Mining Land Use, provide adequate 

justification meeting the requirements of 1816.111 (a)(2)/1817.11 l(a)(2). Describe seeding rate by 
species per acre, methods of planting and seeding, mulching and fertilizer plan and rates. 

I 1780.1 S(b J(SJ/1784.13(6 )(5) I 

See Permit 375 

e) Describe a periodic measurement plan of the vegetation as outlined in 1816/1817.116(b)(I) 

that will be used to identify if remedial actions are necessary to achieve the approved species and / 

or Post-Mining Land Use vegetation success standards during the applicable period of liability. 
Information provided shall also describe a remedial action plan to achieve the approved 

vegetative species, invasive species management, or Post-Mining Land Use success. Remedial 
actions required to meet Sections 1817.111 (a) and (b) may include but are not limited to mowing, 

burning, undesirable invasive species control, irrigation and pest and disease control. 

[1816.116(b)(l)/1817.116(b)(1)];[1816.lll(a) and (b)/1817.lll(a) and (b)] 

See Permit 375 

12.2.3 Wildlife Woody Post-Mining Land Use Reclamation Plan. Describe plans for reclamation and 

revegetation of Wildlife Woody areas. The following information is required: [1816.111/1817.111]; 
[1816.97/1817.97]; [1816.116/1817.116]; [1816.117/1817.117];[OSM Directives TSR-16 Directive 931] 

41Page 

a) Describe proposed soil preparation and a soil testing plan related to reclamation and 
revegetation procedures. [1780.18(b)(S)(G)/l 784.13(b )(S)(G)] 

b) Describe the methods for the use of temporary seeding/mulching to control erosion, discuss 
the species, seeding rate by species per acre, and mulching methods and type of mulch. 
[1816.11 l( c)/1817.111( c)]; [1816.114/0817.114] 

c) Describe the timing and methods proposed to transition from the temporary vegetation to the 
permanent vegetative cover. [1816.lll(c)/1817.lll(c)] 

d) Provide a permanent herbaceous ground cover species list and a woody species list that meet 
the requirements of 1816.111 (a) and (b)/1817.111 (a) and (b) and 18l6.97(g)/1817.97(g). If non

native species are proposed to achieve the Post-l\1ining Land Use, provide adequate justification 

meeting Ute requirements of 1816.l l l(a)(2)/1817. l ll(a)(2). Describe seeding rate by species per 
acre, methods of planting and seeding, mulching and fertilizer plan and rates. 
[l 780. lS(b )(5)/l 784.13(b )(5)] 

C:::r,:ated 3epten·ber lS 201' 
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e) If a bat Protection and Enhancement Plan (PEP) is part of the application, the applicant shall 
ensure consistency between this part and the bat PEP. Describe measures taken to ensure 
consistency. 

f) Describe a periodic measurement plan of the vegetation as outlined in 1816/1817.116(b)(I) 
that will be used to identify if remedial actions are necessary to achieve the approved species and I 
or Post-Mining Land Use vegetation success standards during the applicable period of liability. 
Refer to Operator Memorandum No. 2017-02 for additional information regarding tree and shrub 
planting maintenance. Information provided shall also describe a remedial action plan to 
achieve the approved vegetative species, invasive species management, or Post-Mining Land Use 
success. Remedial actions required to meet Sections 1817.111 (a) and (b) may include but are not 
limited to mowing, burning, undesirable invasive species control, irrigation and pest and disease 
control. 11816.116(b)(l)/1817.116(b)(l)];[1816.1 ll(a) and (b)/1817.lll(a) and (b)l 

12.2.4 Wildlife Wetland Post-Mining Land Use Reclamation Plan. Describe plans for reclamation and 
revegetation of Wildlife Wetland areas. The following information is required: (I 701.5]; 
[1816.111/1817.111]; [1816.97/1817.97]; [1816.116/1817.116]; [1816.117/1817 .117]; 
[1816.102(h)/1817.102(h)J; [OSM Directives Svstem TSR-14 Directive 8281 

SI Page 

12.2.4.1 Is the welland a managed, engineered area that functions as part of a drainage control 
plan, a sediment control plan, or is not a fully incised wetland? 

0 YES 0 NO 

IfNO, complete Part 12.2.4.2, lfYES, the following information is required: 

a) Describe how the soil type(s) in the proposed wetland area will support hydrophytic 
vegetation. Ifhydric soils are not present, describe how the area will function as a 
wetland without this wetland parameter. 

b) Discuss the potential for the area to be inundated or saturated by surface or 
groundwater at a frequency to support hydrophytic vegetation on at least 30% of the 
surface acres of the wetland. 

c) Provide a permanent wetland vegetation species list that is compatible with the Corp of 
Engineers Wetland Delineation Manual as described at 
1816. l 16(a)(5)(A)/1817.1 16(a)(5)(A), however the most current version of this document 
shaJI be used (1701.5 Appendix A definition of best technology currently available 
includes vegetative selection). The species list must also meet the requirements of 
1816. 1 l l (a) and (b)/J 817 .1 J I (a) and (b) and 1816.97(g)/l 8 l 7.97(g). If non-native 
species are proposed to achieve tl1e Post-Mining Land Use, provide adequate justification 
meeting the requirements of 1816.1 l l (a)(2)/18 17. l l l (a)(2). 

Created . Septamber 15, 2017 
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d) Provide a description of how the requirements found at 1816.49(b)/1817.49(b) will be 
met. 

12.2.4.2 ls the wetland a depression created by removal of soil for the purposes of a borrow area 
or enhancement of wildlife habitat and not an engineered portion of a drainage control plan or 
sediment control plan? 

0 YES 0 NO 

IfYES, the following information is required: 

a) Describe how the soil type(s) in the proposed will support hydrophytic vegetation. If 
hydric soils are not present, describe how the area will function as a wetland without this 
wetland parameter. 

b) Discuss the potential for the area to be inundated or saturated by surface or 
groundwater at a frequency to support hydrophytic vegetation on at least 30% of the 
surface acres of the wetland. 

c) Provide a permanent wetland vegetation species list that is compatible with the Corp of 
Engineers Wetland Delineation Manual as described at 

18 I 6.l 16(a)(S)(A)/1817.1 16{a)(S)(A), however the most current version of this document 
shall be used (I 701.5 Appendix A definition of best technology currently available 
includes vegetative selection). The species list must also meet the requirements of 
1816.11 1 (a) and (b)/1817.111 (a) and (b) and 18 16.97(g)/1817.97(g). Ifnon-native 
species are proposed to achieve the Post-Mining Land Use, provide adequate justification 
meeting the requirements ofl 816. 111 (a)(2)/l 8 l 7.l l l (a)(2). 

12.2.5 Wildlife Water and/or Developed Water Resources Post-Mining Land Use Reclamation Plan. 
Describe plans for reclamation and revegetation of Wildlife Water and/or Developed Water Resources 
ar eas. The follo,ving information is required: [1816.49/1817.49) ; [1816.56/1817.56}; [1816.97/1817.97} 

a) Provide a general description of how the requirements found at 1816.49(b) will be met. 

b) Discuss how the post-mining water area will support and enhance fish and wildlife habitat. 
[1816.97(g)(3)} 

L2.2.6 Forest Post-Mining Land Use Reclamation Plan. Describe plans for reclamation and revegetation 
of Forest areas including the following information: [1816.111/1817.ll l]; [1816.97/1817.97]; 
[1816.116/1817.1161; {1816.117/ 181 7.117]; [OSM Directives TSR- 16 Directive 931] 

GI Page Created: September 15 2017 
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a) Describe proposed soil preparation and a soil testing plan related to reclamation and 

revegetation procedures. (1780.18(b)(5)(G)/1784.13(b )(S)(G)] 

b) Describe the methods for the use of temporary seeding/mulching to control erosion, discuss 

the species, seeding rate by species per acre, and mulching methods and type of mulch. 

11816.111( c)/1817.111( c)]; [1816.114/0817 .114] 

c) Describe the timing and methods proposed to transition from the temporary herbaceous cover 

vegetation to the permanent vegetative cover. [1816.lll(c)/1817.lll(c)] 

d) Provide a permanent herbaceous ground cover species list and a woody species list that meet 

the requirements of I 816.111 (a) and (b)/1817.111 (a) and (b) and l 816.97(g)/1817 .97(g). If non

native species are proposed to achieve the Post-Mining Land Use, provide adequate justification 
meeting the requirements of 1816. l l l(a)(2)118 l 7. l l l(a)(2). Describe seeding rate by species per 

acre, methods of planting and seeding, mulching and fertilizer plan and rates. 

(1780. lS(b )(5)/1784.13(b )(5)] 

e) If a bat Protection and Enhancement Plan (PEP) is part of the application, tl1e applicant shall 

ensure consistency between this part and the bat PEP. Describe measures taken to ensure 

consistency. 

f) Describe a periodic measurement plan of the vegetation as outlined in 1816/l8 l 7.l l6(b)(l) 

that will be used to identify if remedial actions are necessary to achieve the approved species and/ 
or Post-Mining Land Use vegetation success standards during the applicable period of liability. 
Refer to Operator Nlemorandum No. 2017-02 for additional infonnation regarding tree and shrub 

planting maintenance. Information provided shall also describe a remedial action plan to 
achieve the approved vegetative species, invasive species management, or Post-Mining Land Use 

success. Remedial actions required to meet Sections 1817. l 11 (a) and (b) may include but are not 
limited to mowing, burning, undesirable invasive species control, irrigation and pest and disease 

control. (1816.116(b)(l)l1817.116(b)(1)];(1816.lll(a) and (b)/1817.lll(a) and (b)] 

12.2.7 Industrial/Commercial Post-1\"lining Land Use. Describe plans for reclamation and revegetation 

of Industrial/Commercial areas. The following infom1ation is required: (1816.11111817.111]; 

[1816.97/1817.97]; [1816.11611817 .116]; (1816.117/1817.117] 

7JPage 

a) Describe plans for utilization of the area for Industrial or Commercial purposes at the time of 

bond release. 

b) Provide a ground cover species list and a woody species list, if applicable that meet the 
requirements ofl 816. l l l (a) and (b )! 18 l 7. l l l (a) and (b) and l 816.97(i)ll 8 l 7.97(i). If non-
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native species are proposed to achieve the PostRMining Land Use, provide adequate justification 
meeting the requirements of 1816.11 I(a)(2)/!8 I 7.11 I (a)(2). 

12.2.8 Recreation Post-1\'Iining Land Use. Describe plans for reclamation and revegetation of Recreation 
areas. The following information is required: [1816.111/1817.111]; [1816.97/1817.97!; 
[1816.116/1817.116]; [1816.117/1817.117] 

a) Describe plans for utilization of the area for recreational purposes at the time of bond release. 

b) Provide a ground cover species list and a woody species list, if applicable, that meet the 
requirements of 1816.111 (a) and (b )/1817.111 (a) and (b) and 1816.97(i)/18 l 7.97(i). If non

native species are proposed to achieve the Post-Mining Land Use, provide adequate justification 
meeting the requirements of 18 I 6.111 (a)(2)/1817.111 (a)(2). 

12.3 Habitat Diversification in Cropland Post-Mining Land Use Areas. Describe plans to intersperse crop fields 
with trees, hedges, conservation drainage ways, or fence rows that will break up crop monocultures and diversify 
habitat, where appropriate and compatible with crop management and wildlife management practices. 
[1816.97(h)/1817.97(h)]; [1816.111/1817.111 j 

I Small field in a larger group of farmland. 

SI Page Cr._;:,tc:.:'. S2ptcn:ber lS 2017 
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ILLIN OI S 

Illinois Department of 
Natural Resources 

Department of 
Natural Resources 

AUG 1 8 2017 

Impact Assessment 
Section 

Kl::CEIVED 

L\lJ l - 2 2fJf' 

t>o:s-o fro~ c 7 
PRESERVATION SERVICES 

Bruce Rauner. Governor 
One Natural Resources Way Springfield. llhno1s 62702• l 27 l 

NATURAL wv.w dnr.illinois.gov 
\\'ayne A. Rosenthal, Director 

RESOURCES 

August I, 20 I 7 

Rachel LeibO\\itz. Ph.D. 
Deputy State Historic Presen ation Officer 
IDNR Preservation Services 
I Old State Capitol Plaza 
Springfield. IL 6270 l 

Dear Dr. Leibo\,itz: 

cOP11;-
<\, o) 

RCVD 

Pursuant to the requirements of the Programmatic Agreement between lHPA and IDNR concerning 
mining. please revie,v the enclosed Archaeological Survey Short Repott. 

PROJECT: Williamson Energ). LLC. Pond Creek Mine Petmit 375, 20a. IBR for North Supply 
Shaft 
LOCA Tl ON: northwest corner at the intersection of Da\ is and Gunn roads t0.25 miles north of 
intersection of Davi us and Libert} School roads). West Frankfort, IL 
COUNTY: Franklin 
CONTRACTOR: ARG (Titus) 

The Phase One archaeological survey of 20. acres has not recorded any archaeological sites: project 
clearance is recommended. 

In accordance with the established procedures for coordination of Illinois Department of Natural 
Resources projects, IDNR requests the concurrence of the State Historic Preservation Office in our 
detem1ination that the proposed undertaking is a no effect regarding status of any f Iistoric Property. 

Ifno repl) is recei,ed from IHPA within 45 days. IDNR ,..,ill conclude that, as per the 
Programmatic Agreement. this application is appro,ed and will proceed \vith the undertaking. 

Sincerely. 

D~ 
Da~n Cobb 
Archaeologist 
Office of Realt) and Environmental Planning 

dc:mbs 

ENCLOSURE 2 hardcopies; l CD 

CONCUR 
By: ~ }:;_;_bew'.rt'2-
0eputy State Historic Preservation Officer 

Date: __ fl'-_" /:...::fl:........;.-- l_,_7 __ _ 
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Illinois Archaeological Survey Short Report 

Phase I Cultural Resources Survey and Assessment of the 
Proposed, 20-Acre North Supply Shaft IBR for 

Williamson Energy, LLC, Franklin County, Illinois 

Prepared for 
Williamson Energy, LLC 

Marion, Illinois 

Prepared by 
American Resources Group, Ltd. 

Cultural Resources Management 
Report No. 1989 

Carbondale, Illinois 

/ 

Principal Investigator 
Steve lltus 

Author 
Cally Lenee 

July 2017 
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ARCHAEOLOGICAL SURVEY SHORT REPORT 
Illinois Historic Preservation Agency 
1 Old State Capitol Plaza, Springfield, Illinois 62701-1507 
(217) 782-4836 

IHPA Log Number: 

LOCATJQNALfNFOBMAJJQN AND SUBVEYCONDTIJONSi 
County: Franklin Quadrangle: Pittsburg, Illinois 7.5' 

Reviewer: 
Date: 

Accept: Reject: 

ProjectTypeffitle: Phase I Cultural Resources Survey and Assessment of the Proposed, 20-Acre North Supply 
Shaft !BR for Williamson Energy, LLC, Franklin County, Illinois (ARG CRM 1989). 
Funding and/or Permitting Federal/State Agencies: IDNR 

Legal Location: S2NWSW 
Section: 36 Township: 7S Range: 3E 
UTM Coordinates: Center Point UTM North: 4192710 UTM East: 338743 

Location: The project area is located at the intersection of Davis and Gunn roads, approximately 0.4 km (0.25 
mile) north of the intersection of Davis and Liberty School roads, and 9.1 km (5.65 miles) southeast of West 
Frankfort, Illinois. 
Project Description: Phase I archaeological survey of20 acres for a mine supply shaft !BR (Penni! 375) for 
Williamson Energy, LLC. 
Topography: Low ridge and floodplain of Pond Creek/tributaries 
Elevation(' AMSL): 427'-436' 
Soils: Ava-Bluford-Wynoose (University of Illinois I 966) 
Drainage: Pond Creek, Big Muddy River, Mississippi River 
Land Use/Ground Cover (include% visibility): Cultivated field (corn, 85% visibility) 
Survey Limitations: None 

ABCHAEOT,OGTCAL AND ffiSIQBICAT, TNFOBMATTON; 
Historic Plats/Atlases/Sources: Illinois Inventory of Archaeological Sites; lHPA HARGIS database; 
1807 GLO Plat Map of Township 7 South, Range 3 East (Illinois State Archives) (Attachment B, Figure B-1 ); 
1876 Atlas of the State of Illinois (Warner and Beers) (Attachment B, Figure B-2); 
1900 Map of Franklin County, Illinois (Guy Beauman) (Attachment B, Figure B-3); 
1918 Standard Atlas of Franklin County, Illinois (Sims and Sons, Publishers) (Attachment B, Figure B-4), 
1937? Plat Book of Franklin County, Illinois (W.W. Hixson) (Attachment B, Figure B-5); 
1941 West Frankfort, Illinois, 15 minute topographic map (Attachment B, Figure B-6); 
l 95 l? Franklin County Plat Book, Illinois (Dudley Darrell) (Attachment B, Figure B-7) 

Previously Reported Sites: Within project area: None. ln l-mile of project area: l l FK2 l l 

Previous Surveys: Within project area: None. In I-mile of project area: l 1688 (Wagner 200 l) 

Regional Archaeologist Contacted: None, consulted the lllinois Inventory of Archaeological Sites 
Investigation Techniques: Systematic surface survey along transects spaced 5 m apa1t in cultivated fields. 

Time Expended: 6 Hours 
Sites/Find Spots Located: None 
Cultural Material: n/a 
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Curated At: n/a 
Collection Techniques: n/a 
Area Sun·eyed (acres and square meters): 20 acres; 80,937 square meters 

RESULTS Of TNVESTJGAIJQNS ANn RECOMMENDATIONS; /check one) 

..,lL Phase I archaeological reconnaissance has located no archaeological material; project clearance 
is recommended. 

Phase I archaeological reconnaissance has located archaeological materials; site(s) does(do) not 
meet requirements for National Register eligibility; project clearance is recommended. 

Phase I archaeological reconnaissance has located archaeological materials; site(s) may meet 
requirements for National Register eligibility; further testing is recommended. 

Phase II archaeological investigation has indicated that site(s) does(do) not meet requirements 
for National Register eligibility; project clearance is recommended. 

Phase II archaeological investigation has indicated that site(s) meet requirements for National 
Register eligibility; formal report is pending and a determination of eligibility is recommended. 

Comments: American Resources Group recently completed an intensive, Phase I cultural resources survey of 
a 20-acre parcel of land for Williamson Energy's proposed North Supply Shaft !BR for Mine Permit 375. The 
project area encompasses a portion of a level upland surface that overlooks the broad floodplain bordering the 
north (right) bank of Pond Creek to the south. A channelized, intennittent tributary of Pond Creek bounds the 
western end of the project area, and Pond Creek itself lies approximately .65 km (,4 mile) to the south. The 
project area is located about 9. l km (5.65 miles) southeast of West Frankfort, in southern Franklin County, 
Illinois (Attachment A, Figure A- l ). The survey was conducted by a two-person crew on June 25, 2017. 

The site-file search and architectural records review conducted prior to beginning the field survey revealed that 
no archaeological sites or architectural properties had been recorded within the present project area. The results 
of the pre-field records and literature review suggested that prehistoric site density was apt to be moderately 
low in the project corridor due to its largely being located in a relatively level floodplain of Pond Creek and 
its tributaries. The pre-field review of historic maps also suggested there was little potential for the project 
corridor to contain historic sites (Attachment B, Figures B-l-B-7). 

The project area is located on a broad, level upland surface north of Pond Creek, approximately 19 km (12 
miles) upstream of the point where this perennial stream empties into the Big Muddy River and l km (.63 mile) 
downstream of its headwaters. The total area surveyed in the course of the present investigation is 20 acres. 

At the time of survey, the project area was planted in 8-feet-high corn. Below the corn canopy, ground surface 
visibility was estimated to be approximately 85 percent (Attachment C, Figures C-I-C-4). The project area 
was surveyed through surface survey conducted along transects spaced 5 m apart. 

No cultural resources were identified during the present investigation, indicating the proposed unde1iaking will 
not have an adverse effect on significant cultural resources. It is recommended that the proposed undertaking 
be allowed to proceed as planned without any additional cultural resources investigations. 
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ARCHAEOT,QGTCAT, CONTRACTOR INFORlYIAIJONi 
Archaeological Contractor: American Resources Group, Ltd. 
Address/Phone: 127 North Washington Street 

Carbondale, Illinois 62901-1507 / (618) 529-2741 
Surveyor(s): Steve Titus, Kevin Lomas Survey Date(s): July 25, 2017 
Report Completed by: Cally Lenee Date: July 25, 2017 

Submitted by (signature and title): /ti;,,_~:- },f~J -1"?,
1 

,;.c / J,, t t,: ./f'J//1,.t z 

ATTACHMENT CHECK LTST; f#l through #4 are mandatory) 
..;i.1) Relevant portion ofUSGS 7.5' topographic quadrangle map(s) showing project location and any 

recorded site; 
..;i.2) Project map(s) depicting survey limits ancl, when applicable, approximate site limits and 

concentrations of cultural materials; 
Site form(s): (two copies of each form); 
All relevant project correspondence; 
Aclclitional information sheets as necessary. 

Address of Owner/Agent/Agency To Whom SHPO Comment Should Be Mailed To: 
Williamson Energy, LLC American Resources Group, Ltd. 
16824 Liberty School Road 127 North Washington Street 
Marion, IL 62959 Carbondale, Illinois 62901-1507 

Contact Person: Mr. James Plumley 
Telephone Number: (618) 969-8259 

REYJEWERS COMMENTS; 

Contact Person: Mr. Steve Titus 
Telephone Number: (6 I 8) 529-2741 
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Figure B-1. Portion of the 1813 GLO Plat Map of Township 7 South, Range 3 East (Tllinois State Archives 2017) . 
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Figure B-2. Portion of the 1876 Atlas of the State of Illinois illustrating the project area (Warner and Beers 1876). 
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Figure 8 -3. Portion of the 1900 Map of Franklin County, lllinois, illustrating the project area (Beauman 1900). 
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Figure B-4. Portion of the 1918 Standard Atlas of Franklin County, Ill inois, illustrating the project area (Sims and 
Sons, Publishers 1918). 
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Figure B-5. Portion of the 1937? Plat Book of Franklin County, illustrating the project area (W.W. Hixson 1937?). 
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Figure B-6. Portion of the 1941 West Frankfort, Illinois. USGS l 5' series topographic quadrangle illustrating the 
project area (USGS 194 1 ). 
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Figure B-7. Portion of the 1951? Plat Book of Franklin County, Illino is, illustrating the project area (Dan·ell 195 l ?). 
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Figure C-1. Northeast corner of the project area, view south along Davis Road. 

Figure C-2. Northwest corner of the project area, view east. 
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Figure C-3. Southeast corner of the project area, view west. 

Figure C-4. View of ground surface below corn canopy. 
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